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March 31, 1997

LEIGH CARLSON

UNOCAL CERT NORTHERN REGION DEPARTMENT OF
PO BOX 76 R ENVIRONMENTAL
SEATTLE WA 98111 QUALITY

Dear Mr. Carlson:

RE: Unocal Station #4487

File No. 03-93-0049 NORTHWEST REGION

The Department of Environmental Quality has completed its review of the information submitted to
date concerning the underground storage tank (UST) decommissioning and cleanup conducted at 1321
Main Street, Oregon City, Oregon. The Department has determined that the cleanup appears to have
met the requirements of Oregon Administrative Rules (OAR) 340-122-205 through 340-122-360 and
that no further action is required at this time.

This determination is a result of our evaluation and judgment based on the regulations and facts as we
now understand them, including:

)

Gasoline contamination in soil was discovered near the northwestern dispenser island during
installation of a stage II vapor recovery system. Additionally, gasoline, diesel, and heavier oll
contamination in soil was discovered in the vicinity of monitoring well #1 and monitoring well
#2 during supplemental site assessment activities.

A soil matrix score sheet was prepared for this site. Based on the available information and the
results of the matrix score sheet, it was determined that soil matrix level II cleanup requirements
[i.e. residual soil contaminant concentrations of gasoline < 80 parts per million (ppm) and of
diesel or heavier oils < 500 ppm] are applicable to this site.

Supplemental site assessment activities detected two pockets of soil contamination remaining on
site. One pocket is located on site along the vapor recovery trench with soil contamination
detected to a depth no greater than 4.5 feet below land surface (bls) and a maximum
concentration of 1,500 ppm utilizing analytical method TPH-G. The estimated volume of
contaminated soil remaining in this pocket above the cleanup standards is 50 cubic yards. The
second pocket of contaminated soil is located on site near monitoring well MW-2 near the
intersection of Main Street and 14th Street with soil contamination el i
detected to a depth no greater than 10 feet below land surface (bls) and a Governor
maximum concentration of 1,100 ppm utilizing analytical method TPH-G
and 410 ppm utilizing analytical method TPH-D. The estimated volume of
contaminated soil remaining in this pocket above the cleanup standards is
45 cubic yards.

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
TTY (503) 229-5471
DEQ-1
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4, Approximately 11 tons of petroleum contaminated soil were excavated and treated at Oregon
Hydrocarbon, Inc. in Portland, Oregon, by thermal desorption.

5. Water was not observed in the excavation for the stage II vapor recovery system. However,
four groundwater monitoring wells were installed and groundwater was encountered between
42.46 and 44.75 feet bls. The results of groundwater sampling for gasoline constituents
indicated that none of the gasoline parameters (i.e. benzene, toluene, ethylbenzene, xylenes)
were detected. Low concentrations of chloroform (up to 7.0 ug/l), tetrachloroethene (up to 3.7
ug/l), trichloroethene (up to 0.3 ug/l), and lead (up to 0.004 mg/l) were detected in the
groundwater. All of these levels are below the regulatory cleanup criteria.

Two pockets of soil contamination still exists on this property which exceed currently required cleanup

levels for this site, but which the Department approves leaving pursuant to OAR 340-122-355(4) since

the removal of this contamination would endanger structures and utility lines on the property or be

prohibitively expensive, and the contamination does not threaten human health, safety, welfare and the

environment.

The Department's approval to leave the two pockets of contamination is based on the site conditions
described in the report as they exist today. Should conditions change allowing access to the
contamination, you are responsible for further evaluation of the remaining contamination and any
cleanup necessary at that time. You are also responsible for notifying potential purchasers of the
property about this remaining pocket of contamination.

The Department's determination will not be applicable if new or undisclosed facts show that the cleanup
does not comply with the referenced rules. The Department's determination also does not apply to any
conditions at the site other than the release of the petroleum product specifically addressed in the
report(s).

Please note that pursuant to OAR 340-122-360(2), a copy of your report must be retained until ten (10)
.years after the first transfer of the property. We recommend that a copy of this information be kept
with the permanent facility records.

Your efforts to comply with the regulations to ensure that your facility has been adequately cleaned up
have been appreciated. If you have any questions, please feel free to contact me at (503) 229-5493.

Sincerely,

_ D) e
Steven L. Hooper

UST Cleanup Specialist

cc: Patrick J. Sullivan
GeoEngineers, Inc.
7504 SW Bridgeport Road
Portland, OR 97224

UC4487.NFA
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7504 SW Bridgeport Road
Geo”Enginee:s Portland, Oregen 97224
Telephane: (800) 446-4987
FAX TRANSMITTAL T, (503) 620-8046
To: Department of Environmental Quality Date: December 13, 1996
Northwest Region
Portland, Oregon File: 0161-331-62

Fax Number: 229-6945
Attention: ~ Mr. Steven Hooper

Regarding:  Estimate of hydrocarbon-contaminated remaining in place at Unocal Service Station 4487

Pages Date Description
1 12/13/96 Fax Transmittal
1 Figure
Total Pages: 2

Comments: The attached figure shows our estimate of the areal extent of hydrocarbon-contaminated soil
remaining in place at Unocal Service Station 4487. Approximately 50 cubic yards of gasoline-
contaminated soil remains in the vicinity of the northeast service island, and approximately 45
cubic yards of gasoline~contaminated soil remains in the vicinity of the USTs. We used boring
logs, field screening results and chemical analytical data in deriving this estimate. Please call if
you bave questions.

Signed: _ =2 mzw_ﬁ‘ '

Patrick J. Sullivan
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DEPARTMENT OF

L
November 29, 1996 ENVIRONMENTA
QUALITY
LEIGH CARLSON
UNOCAL CERT NORTHERN REGION NORTHWEST REGION
PO BOX 76

SEATTLE WA 98111

RE: Unocal Station #4487
File No. 03-93-0049

Dear Mr. Carlson:

The Department of Environmental Quality (DEQ) has reviewed the report entitled “Supplemental
Subsurface Geoprobe Exploration Results,” dated November 25, 1996 regarding the ongoing
cleanup located at 1321 Main Street, Oregon City, Oregon. Based on this review, please provide
a volume estimate of soil contamination remaining on site above matrix cleanup requirements.

Please provide the requested information by February 7, 1997. The Department appreciates
your efforts in complying with the UST Regulations. If you have any questions, please call me at
(503) 229-5493,

Sincerely,

N7

- 2 S

Steven L. Hooper
UST Cleanup Specialist

cc:  Patrick J. Sullivan
GeoEngineers, Inc.
7504 SW Bridgeport Road
Portland, OR 97224

John A. Kitzhaber
Governor

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
TTY (503) 229-5471

DEQ-1



D
Geo g%Engmeels
November 25, 1996
DEPT OF ENVIRONMENTAL QUALITY
RECEIVED

Unocal ERS - West Region NOV 2 6 1996
P.O. Box 76
Seattle, Washington 98111 NORTHWEST REGION

Attention: Mr. Leigh Carlson N

22 G Ve i Ae,
v~ 97-00 47

‘J\'fe ve H,

Consulting Engineers
and Geoscientists
Offices in Washington,

Oregon, and Alaska

Supplemental Subsurface Geoprobe

Exploration Results
Unocal Service Station 4487
1321 Main Street
Oregon City, Oregon
File No. 0161-331-62

INTRODUCTION

The purpose of this letter is to transmit the analytical laboratory testing results of soil

samples obtained from Geoprobe explorations conducted at Unocal Service Station 4487 in
Oregon City on November 4, 1996. The site is located at 1321 Main Street. The DEQ (Oregon
Department of Environmental Quality) UST (underground storage tank) Cleanup List number for
this site is 03-90-0513.

NOVEMBER 4, 1996 SUBSURFACE STUDY

On November 4, 1996, GeoTech Explorations, Inc. of Tualatin, Oregon drilled one on-site
Geoprobe soil boring (GP-8) and two off-site Geoprobe soil boringg (GP-9 and GP-10) to
evaluate the extent of petroleum hydrocarbon-contaminated soil encountered beneath the site
during previous studies. Soil samples were obtained continuously from the borings for field
screening using visual, headspace vapor and sheen screening methods. Select soil samples were
submitted to a laboratory for chemical analysis. The laboratory reports are attached.

Boring GP-8 was drilled to an approximate depth of 20.0 feet between the northeast service
island and the service station building at the approximate location shown in Figure 1. Based on
the field screening results, two soil samples (GP-8-4.0 and GP-8-8.0) were selected from
boring GP-8 for qualitative analysis of petroleum hydrocarbons by DEQ Method TPH-HCID.
Petroleum hydrocarbons were not detected in sample GP-8-4.0. Gasoline- and diesel-range

GeoEngineers, Inc.

7504 SW Bridgeport Road
Portland, OR 97224
Telephone (503) 624-9274

Fax (503) 620-5940

Printed on recycled paper



Unocal ERS - Wes™™ gion 7
November 25, 1996 :
Page 2

hydrocarbons were not detected in sample GP-8-8.0; oil-range hydrocarbons were detected in
sample GP-8-8.0. Sample GP-8-8.0 was quantitatively analyzed for oil-range hydrocarbons
by DEQ Method TPH-418.1M. * Oil-range hydrocarbons were not quantitatively detected in
GP-8-8.0.

Boring GP-9 was drilled in Main Street and boring GP-10 was drilled in 14th Street to an
approximate depth of 20.0 feet. The approximate locations of GP-9 and GP-10 are shown in
Figure 2. Based on the field screening results, samples GP-9-10.0 and GP-9-14.0 for
boring GP-9 and GP-10-10.0 and GP-10-14.0 from boring GP-10 were qualitatively analyzed for
petroleum hydrocarbons by DEQ Method TPH-HCID. Petroleum hydrocarbons were not
detected in soil samples GP-9-10.0, GP-9-14.0, GP-10 GP-10-10.0 and GP-10-14.0.

Based on the results of this study and previous studies, Unocal plans to abandon the
monitoring wells at this site in the near future.

LIMITATIONS

We have prepared this letter for use by Unocal ERS - West Region. This letter may be
made available to regulatory agencies. The letter is not intended for use by others and the
information contained herein is not applicable to other sites.

Our interpretations of subsurface conditions are based on data from widely spaced borings
at the site. It is always possible that contamination may exist in areas of the site that were not
explored by drilling. ‘

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

<« O

GeoEngineers File No. 0161-331-62-2150
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Please call if you have questions regarding this project.

Yours very truly,

GeoEngineers, Inc.

=

Patrick J. Sullivan, R.G.
Project Geologist

Julia Fowler, P.E%
Associate

PJS:JF:min
Document ID: 01613311.go2

Attachments
Two copies submitted

cc: Mr. Steve Hooper
Oregon Department of Environmental Quality

GeoEngineers File No. 0161-331-62-2150
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a NORTH~ O

= _ BOTHELL = (206) 481-0200 = FAX 485-2992
'h.i CREEK SPOKANE = (509) 924-9200 = FAX 924-9290

PORTLAND = (503) 643-9200 = FAX 644-2202
i ANALYTICAL %)

IR Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
GeoEngineers, Inc. Project: UNOCAL #4487, Oregon City, OR Sampled: 11/4/96
7504 S.W. Bridgeport Road Project Number: 0161-331-62 Received: 11/5/96
Portland, OR 97224 Project Manager: Pat Sullivan Reported: 11/11/96 13:16

ANALYTICAL REPORT FOR SAMPLES:

Sample Description Laboratory Sample Number Sample Matrix Date Sampled
GP-8-4.0 P611066-01 Soil 11/4/96
GP-8-8.0 P611066-02 Soil 11/4/96
GP-9-14.0 P611066-03 Soil 11/4/96
-GP-9-10.0 P611066-04 Soil 11/4/96
GP-10-10.0 P611066-05 Soil 11/4/96
GP-10-14.0 P611066-06 Soil 11/4/96
GeoEngineers
NOV 2 0 1996

Routing

File
North Creek Analytical, Inc. The results in this report apply to the samples analyzed in accordance with the chain of custody documen!

This analytical report must be reproduced in its entirety

Jox Oone &

Philip NErérfberg, Laborao)y Manager

Page 1 of



s NORTH~
4 CREEK
i ANALYTICAL

IR Environmental Laboratory Services

Offices:

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

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

GeoEngineers, Inc. Project: UNOCAL #4487, Oregon City, OR Sampled: 11/4/96
7504 S.W. Bridgeport Road Project Number: 0161-331-62 Received: 11/5/96
Portland, OR 97224 Project Manager: Pat Sullivan Reported: 11/11/96 13:16
Hydrocarbon Identification per Oregon DEQ Method HCID
North Creek Analytical - Portland
Batch Date Date Surrogate Reporting
Analyte Number  Prepared  Analyzed Limits Limit Result Units Notes*
GP-8-4.0 P611066-01 Soil
Gasoline Range Hydrocarbons 1160026  11/6/96 11/6/96 20.0 ND mg/kg
Diesel Range Hydrocarbons " " " 50.0 ND "
Heavy Oil Range Hydrocarbons " " " 100 ND b
Surrogate: 1-Chlorooctadecane " . “ 50.0-150 103 %
GP-8-8.0 P611066-02 Soil
Gasoline Range Hydrocarbons 1160026  11/6/96 11/7/96 20.0 ND mg/kg
Diesel Range Hydrocarbons “ " " 50.0 ND " 1
Heavy Oil Range Hydrocarbons b ! " 100 DET "
Surrogate: 1-Chlorooctadecane " " “ 50.0-150 88.0 %
GP-9-14.0 P611066-03 Soil
Gasoline Range Hydrocarbons 1160026  11/6/96 11/6/96 20.0 ND mg/kg
Diesel Range Hydrocarbons " " " 50.0 ND "
Heavy Oil Range Hydrocarbons " " b 100 ND "
Surrogate: 1-Chlorooctadecane " " " 50.0-150 99.5 %
GP-9-10.0 P611066-04 Soil
Gasoline Range Hydrocarbons 1160026  11/6/96 11/6/96 20.0 ND mg/kg
Diesel Range Hydrocarbons " " " 50.0 ND "
Heavy Qil Range Hydrocarbons " " " 100 ND "
Surrogate: 1-Chlorooctadecane “ " " 50.0-150 98.3 %
GP-10-10.0 P611066-05 Soil
Gasoline Range Hydrocarbons 1160026  11/6/96 11/7/96 200 ND mg/kg
Diesel Range Hydrocarbons " " " 50.0 ND "
Heavy Oil Range Hydrocarbons " " " 100 ND "
Surrogate: 1-Chlorooctadecane " " “ 50.0-150 101 %
GP-10-14.0 P611066-06 Soil
Gasoline Range Hydrocarbons 1160026  11/6/96 11/7/196 20.0 ND mg/kg
Diesel Range Hydrocarbons " " " 50.0 ND “
Heavy Oil Range Hydrocarbons " " " 100 ND "
Surrogate: I-Chlorooctadecane " " " 50.0-150 98.0 %

North Creek Analytical, Inc.

*Refer to end of report for text of notes and definition

Page 2 of



Oﬁg?s:
BOTHELL = (206) 481-9200 = FAX 485-2992
~ SPOKANE = (509) 924-9200 = FAX 924-9290

PORTLAND = (503) 643-9200 = FAX 644-2202

m NORTH~
i CREEK

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

GeoEngineers, Inc.
7504 S.W. Bridgeport Road
Portland, OR 97224

Project: UNOCAL #4487, Oregon City, OR
Project Number: 0161-331-62
Project Manager: Pat Sullivan

Sampled: 11/4/96
Received: 11/5/96
Reported: 11/11/96 13:16

Date Spike
Analyzed Level

Sample QC
Result Result Units

Reporting Limit Recov. RPD RPD '
Recov. Limits %  Limit % Notes*

Analyte

Batch: 1160026

Date Prepared: 11/6/96

Extraction Method: HCID (OR)

Blank 1160026-BLK1 .

Gasoline Range Hydrocarbons 11/6/96 ND mg/kg 20.0

Diesel Range Hydrocarbons " ND " 50.0

Heavy Oil Range Hydrocarbons ! ND " 100
Surrogate: [-Chlorooctadecane " DET DET " 50.0-150 102

North Creek Analytical, Inc.

Doy Gl &

Philip @n&rg, Labo@ Manager

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

Page 3 of



BN Environmental Laboratory Services

] NORT"I"\ Offices:
i ANALYTICAL

= BOTHELL = (206) 481-9200 = FAX 485-2992
) CREEK SPOKANE = (500) 924-9200 w FAX 924-9200
PORTLAND = (503) 643-0200 = FAX 644-2202

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

GeoEngineers, Inc. Project: UNOCAL #4487, Oregon City, OR Sampled: 11/4/96
7504 S.W. Bridgeport Road Project Number: 0161-331-62 Received: 11/5/96
Portland, OR 97224 Project Manager: Pat Sullivan Reported: 11/11/96 13:16

Notes and Definitions

# Note

1 Detected hydrocarbons appear to be due to overlap of heavy/oil range hydrocarbons.
DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

Recov. Recovery

RPD Relative Percent Difference

North Creek Analytical, Inc.

Doy Sam — Lie

Philip@l@rg, Laborat@ Manager

Page 4 of
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AZZANALYTICAL UNOCAL CHAIN OF CUSTODY REPORT

W, b V5 . [
18939 120th 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 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200 FAX 644-2202

UNOCAL INFORMATION CONSULTANT INFORMATION Chain of Custody‘.l-lecord [
Facility Number: L\‘--\‘é-'\ Firm: ,,Eg, Project Number: A\t ’733\ = (92— % { / 0 @@
Site Address: \XL\ el CRrus Address: JGY, o ¢ 06580 Lnad Quality Assurance Data Level:
i . > an ﬂ"'\ ~ A
Ciy, Sute, ZIP:_Ohcegoon, Ly R $WMg Reren) | Oq__ It
Site Release Number: A: Standard Summary
Unocal Manager: Phone: (_Q)g 2 - ATy Fax:( I—TOE\ (020 <5940 B: Standard + Chromatograms |
CERT INFO: (check one)  “§Bvaluation o Remediation Project Manager: -\3&3 . .:1'
o Detection o Demolition o Closure o0 Miscellaneous Sample Collection by: RN o
YlOregon 0 Washington Hydrocarbon Methods
Kl 2 B a2 i
a 3t I - §§§a§g°§%a§§ éi
8 s | 8 B B3 [;8S|EzLElnEfpa| 58
SAMPLING DATE /| MATRIX |#OFCON-|[% |2 E<§ R ggg g<§<:§g"’<§<i<a§3
SAMPLE IDENTIFICATION TIME ,5,0) | TAINERs |[& BE E BAE [F@8)58[85s § R R NCA SAMPLE NUMBER
L(R-R-4M.0 u/si0 S NG b4 ) Lso\\‘bf\,}g - VD
L (R-2- 2D o )
N—1"
2. GR-a-o \ \ 0 "
L G0-4- 0D ) 1o\ -
LCR-p00 | A - B
6 GN - 10- 4.0 ( \ Ul . .A
7.
ls.
9.
10. I — __LJ_ i _L
Date & Time s Firm: Date & Time Final Report Approval
C)F—L \\’ NA 11=5-9L 1037 Were all requested results provided? g lu Define
NCA ! /-}- 76 13D A SO Were results within requested turnaround? *No"
3. Final Approval Signature: on back
Page lr °f¥_ (Comments: W% Mr—j—
Fim: €&~ 7~ Date: 4 2" Cc

Rev. 2.2, 11/94

T itmitrina: White T aharatnmy

Vallww - Cananliant

Phatocany - Unocal
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BOTHELL = (206) 481-9200 = FAX 485-2992

A CREEK " pSPUGUE » U020 = k¢ 5
“ AN AL I c AL = R m FAX 644-2202

SN Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
GeoEngineers, Inc. Project: UNOCAL #4487, Oregon City, OR Sampled: 11/4/96 '
7504 S.W. Brid on&ﬁngineers Project Number: 0161-331-62 Received: 11/5/96 ;
Portland, OR 9 Project Manager: Pat Sullivan Reported: 11/14/96 09:20 ;

NOV 18 1996 ANALYTICAL REPORT FOR SAMPLES:

Routing /
Sample Descript%/ Laboratory Sample Number Sample Matrix Date Sampled
GP-8-8.0 P611169-01 Soil 11/4/96
North Creek Analytical, Inc. 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

Jor Uan, e

Philip We)eAberg, Laboraté!)r Manager Page 1 of



Offices:

7™\ BOTHELL = (206) 481-9200 = FAX 485-2092
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202

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

GeoEngineers, Inc. Project: UNOCAL #4487, Oregon City, OR Sampled: 11/4/96
7504 S.W. Bridgeport Road Project Number: 0161-331-62 Received: 11/5/96
Portland, OR 97224 Project Manager: Pat Sullivan Reported: 11/14/96 09:20

Heavy Oil Range Hydrocarbons per Oregon DEQ Method 418.1 (modified)
North Creek Analytical - Portland

Batch Date Date Specific Reporting
Analyte Number  Prepared  Analyzed Method Limit Result Units Notes*
GP-8-8.0 P611169-01 Soil
Petroleum Oil Hydrocarbons 1160075 11/11/96 11/11/96 DEQ418.1 M 200 ND mg/kg
North Creek Analytical, Inc. *Refer to end of report for text of notes and definitions
Philip N@m‘g} Laboratory {panager Page 2 of



(0)

i BOTHELL = (206) 481-9200 = FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290

PORTLAND = (503) 643-9200 w FAX 644-2202

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

GeoEngineers, Inc.
7504 S.W. Bridgeport Road
Portland, OR 97224

Project: UNOCAL #4487, Oregon City, OR

Project Number: 0161-331-62
Project Manager: Pat Sullivan

Sampled: 11/4/96
Received: 11/5/96

Reported: 11/14/96 09:20

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes*
Batch: 1160075 Date Prepared: 11/11/96 Extraction Method: TPH 418.1 (OR)
Blank 1160075-BLK1
Petroleum Oil Hydrocarbons 11/11/96 ND mg/kg 20.0
Blank Spike 1160075-BS1
Petroleum Oil Hydrocarbons 11/11/96 125 97.3 mg/kg 50.0-150 77.8
Duplicate 1160075-DUP1 P611146-01
Petroleum Oil Hydrocarbons 11/11/96 63.7 59.8 mg/kg 50.0 6.32 ]
Duplicate 1160075-DUP2 P611126-02
Petroleum Oil Hydrocarbons 11/11/96 105 300 mg/kg 500 963 :

North Creek Analytical, Inc.

Doy Oy o

Philip Nkgepbérk, Laboratéry Manager

*Refer to end of report for text of notes and definition:

Page 3 of
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BOTHELL = (206) 481-9200 = FAX 485-2992

*“‘l CREEI\ SPOKANE = (509) 924-9200 m= FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202°
i ANALYTICAL

[ |

SR E£nvironmental Laboratory Services Comrespondence to: 18939 - 120th Ave. NE, #1 01, Bothell, WA 98011
GeoEngineers, Inc. Project: UNOCAL #4487, Oregon City, OR Sampled: 11/4/96
7504 S.W. Bridgeport Road Project Number: 0161-331-62 Received: 11/5/96
Portland, OR 97224 Project Manager: Pat Sullivan Reported: 11/14/96 09:20

Notes and Definitions

L3 Note

1 Analyses are not controlled on RPD values from sample concentrations less than 5 times the reporting limit.
2 Sample QC appears to be non-homogenous

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

Recov. Recovery

RPD Relative Percent Difference

North Creek Analytical, Inc.

Doy Nae, L

Philip Nd@be{g) Laborato@llanager Page 4 of

10
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18939 120th Avenue N.E., Suitc 101, Bothell, WA 98011-9508" (206) 481-9200 FAX 485-2992
East 11115 Monigomery, Suite B, Spokane, WA 99206-4779 (509) 924-9200 FAX 924-9290
9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200 FAX 644-2202

ANALYTICAL UNOCAL CHAIN OF CUSTODY REPORT

e A —— e m———— e
UNOCAL INFORMATION CONSULTANT INFORMATION — Chain of Custody Record #:
Facility Number: L\L\(g\ ‘ Firm:(rm Project Number: Q\U\ "%3\ = (.07-—- :'DQ I / 0® @
Site Address: \XL\ o~ C_,RI‘UJ Address: YOO W %T &—Y Q S u.\ Quality Assurance Data Level:
City, State, ZIP: ; AWy @&\ ~ A
ity (’)(uc\g:\ Cn, o < w\h O (23RN
Site Release Number: A: Standard Summary
Unocal Manager: Phone: (Q)—’A G2 - NIy Fax: ( qﬁ (020 S‘HQ B: Standard + Chromatograms
CERT INFO: (check one) “§Bvaluation o Remediation Project Manager: ?_\S Laboratory Turnarcund Days: |
" | 1
o Detection o Demolition o Closure o0 Miscellaneous Sample Collection by: C SN~ i
‘Oregon 0 Washington Hydrocarbon Methods
Az sl lose L | e
Z|m f L0 EE AR | §
a gt B [B<z PERE gislisksl A3
SAMPLING DATE /| MATRIX sorcon|fE 533 3 BIF (135cE s ke, 2k
-1 s < D o< |g <|8 <[S <ln <l Y
SAMPLE IDENTIFICATION TIME wso0) |Tamers | E EHBE ':é.gé Bl @é}g‘ég@g@gaé NCA SAMPLE NUMBER
wuoz
L(R-R-1.0 fu/s 5 ©\S- o 5&0\\\5\:& -
2. (R-2- 20 \ \ « u
5 GR-8-™D \ \ L 3
L GR-9- 10D ) LA -
LGN -0 | [ JAE -
LR-0-WMo | NI A .
7. 1
8.
9.
10. _— —
Ny duish . Date & Time Received by: Firm: Date & Time Final Report Approval
‘ NA 11=5-9L 1035 Were all requested results provided? -l Define
A D Were results within requested wrnaround? I' |ﬂ “No®
’ Final Approval Signature: on back
Pase \_ o\ — commes = WM
Firm: &2/ Date: 2%/ 76

Rev. 2.2, 11/94

Distiribution: White - Laboratory  Yellow - Consultant
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DEPARTMENT OF

September 6, 1996 ENVIRONMENTAL
LEIGH CARLSON QUALITY
UNOCAL CERT NORTHERN REGION
PO BOX 76 NORTHWEST REGION

SEATTLE WA 98111

RE: Unocal Station #4487
File No. 03-93-0049

Dear Mr. Carlson:

The Department of Environmental Quality (DEQ) has reviewed the recent fax submittal received
on September 6, 1996 depicting proposed supplemental soil boring locations for the ongoing
cleanup located at 1321 Main Street, Oregon City, Oregon. Based on this review and a review of
the file, the DEQ approves of the sampling locations as depicted with the addition that the soil
between GP-6 and the service station building also be sampled.

Please provide the results from the required supplemental assessment by November 1, 1996. The
Department appreciates your efforts in complying with the UST Regulations. If you have any
questions, please call me at (503) 229-5493.

Sincerely,

Steven L. Hooper
UST Cleanup Specialist

cc: Patrick J. Sullivan
GeoEngineers, Inc.
7504 SW Bridgeport Road
Portland, OR 97224

John A. Kitzhaber
Governor

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
TTY (503) 229-5471

DEQ-1
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August 22, 1996

LEIGH CARLSON

UNOCAL CERT NORTHERN REGION
POBOX 76

SEATTLE WA 98111

RE: Unocal Station #4487
File No. 03-93-0049

Dear Mr. Carlson:

Uregon

DEPARTMENT OF
ENVIRONMENTAL
QUALITY

NORTHWEST REGION

The Department has reviewed the recent submittal dated August 12, 1996 pertaining to the
ongoing cleanup located at 1321 Main Street, Oregon City, Oregon. Based on this review and a
review of the file, it appears that soil matrix rules apply to the petroleum cleanup at the site.
Therefore, additional investigation will be required in order to define the full horizontal extent and
to provide a volume estimate of soil contamination remaining on site above matrix cleanup

requirements.

Please provide the above requested information by October 27, 1996. The Department
appreciates your efforts in complying with the UST Regulations. If you have any questions,

please call me at (503) 229-5493.

Sincerely,

Steven L. Hooper
UST Cleanup Specialist

s Patrick J. Sullivan
GeoEngineers, Inc.
7504 SW Bridgeport Road
Portland, OR 97224

John A. Kitzhaber
Governor

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
TTY (503) 229-5471

DEQ-1



Geo %Engineers

LETTER OF TRANSMITTAL

= 0 7- I3 WL
o4 |
7504 SW Bridgeport Road

Portland, Oregon 97224
Telephone: (800) 446-4987
Fax: (503) 620-8046

To: Department of Environmental Quality Date:  August 12, 1996
2020 Southwest Fourth Avenue, Suite 400
Portland, Oregon 97201-4987 File: 0161-331-62
DEPT OF ENVIRONMENTAL QUALITY
RECEIVED
Attention:  Mr. Steven L. Hooper
AUG 1 3 1996
Regarding:  Information related to Unocal Service Station 4487 in Oregon City
NORTHWEST REGION
We are sending: Attached [0 Under Separate Cover
Copies Date Description
1 Figure 2
1 07/15/96 Lab Data
These are transmitted as checked below:
O For Your Use As Requested [0 Returned
0 For Review and Comment [0 Other (see remarks)

Remarks:

Copy To: Mr. Leigh Carlson
Unocal ERS - West Region

As you requested in your letter dated August 1, 1996, we have enclosed a site plan showing the
approximate locations of the Geoprobe soil borings drilled at the site in June. We also have
included a copy of the laboratory data. The laboratory data should have been attached to our letter
dated July 31, 1996. Please call if you have questions.

Signed: W/

Patrick J. Sullivan
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‘ﬁ] CREEK | BOTHELL = (206) 481-9200 = FAX 485-299?
pa ANALYTICAL SPOKANE = (509) 924-9200 = FAX 924-9290

= Environmental Laboratory Services PORTLAND = (503) 643-9200 = FAX 644-2202
e —
HMe0rNgingers
July 15, 1996
7998
GeokEngineers, Inc. BRI o
7504 S.W. Bridgeport Road Fw

Portland, OR 97224 B
Attention: Pat Sullivan

RE:  JOB # 0161-331-62
P.O#
PROJECT - UNOCAL 4487, OREGON CITY, OR

Enclosed are test results for your samples received in this lab on Jun. 26, 1996. For your reference,
these analyses have been assigned our NCA # P606387.

Solid samples are reported on a dry weight basis except for Oregon DEQ Fuels Methods and where
otherwise noted.

This report will be accompanied by a separate Quality Control Data Report, unless omitted by
client request.

Please call if you have any questions.

Respectfully,

05410 e
Yl ol

Laboratory Manager



' BOTHELL = (206) 481-9200 & FAX 485-2992
ANALI l ICAL SPOKANE : (509) 924-9200 : FAX 924-9290

E Environmental Laboratory Services PORTLAND = (503) 643-9200 = FAX 644-2202

TPH-HCID per Oregon DEQ
Results In mg/kg (ppm)

Client: GeoEngineers, Inc. NCA Project #: P606387
Project: UNOCAL 4487, OREGON CITY, OR Matrix: soil
Sampled: 06/26/96
Received: 06/26/96
Date Date

Client ID Lab 1D Analytle Results MRL Prepared  Analyzed

G-1-13.0 P606387-1 Gasoline ND 20 07/01/96  07/01/96
Diesel ND 50
Heavy/Oil ND 100

GP-1-15.0 P606387-2 Gasoline ND 20 07/01/96  07/01/96
Diesel ND 50
Heavy/Oil ND 100

GP-2-15.0 P60O6387-3 Gasoline DET 20 07/01/96  07/02/96
Diesel DET =' 5
Heavy/Oil ND 100

GP-2-21.0 P606387-4 Gasoline ND 20 07/01/96  07/02/96
Diesel ND 50
Heavy/Oil ND 100

GP-3-13.0 P606387-5 Gasoline ND 20 07/01/96  07/02/96
Diesel ND 50
Heavy/Oil ND 100

GP-3-17.0 P606387-6 Gasoline ND 20 07/01/96  07/02/96
Diesel ND 50
Heavy/Oil ND 100

GP-4-5.0 P606G387-7 Gasoline ND 20 07/01/96  07/02/96
Diesel ND 50
Heavy/Oil ND 100

GP-4-11.0 P606387-8  Gasoline ' ND 20 07/01/96  07/02/96
Diesel ND 50
Heavy/Oil ND 100

GP-5-5.0 P606387-9 Gasoline ND 20 07/01/96  07/02/96
Diesel ND 50
Heavy/Qil ND 100

GP-5-11.0 . P606387-10  Gasoline ND 20 07/01/96  07/01/96
Diesel ND 50
Heavy/Oil ND 100

MRL Method Reporting Level
ND None Detected at or above the method reporting level

*

See Comment Section at end of report

Page 2 of 7



BOTHELL = (206) 481-9200 = FAX 485-2992
i ANALYTICAL SPOKANE . (509; 924.9200 = FAX 924-9290

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

TPH-HCID per Oregon DEQ
Results In mg/kg (ppm)

Client: GeoEngineers, Inc. NCA Project #: P606387
Project: UNOCAL 4487, OREGON CITY, OR Matrix: soil
Sampled: 06/26/96
Received: 06/26/96
Date Date
Client ID Lab ID Analyte Results MRL Prepared Analyzed
GP-6-4.5 P606387-11 Gasoline DET 20 07/01/96  07/01/96
Diesel DET ** 50
Heavy/Qil DET 100
GP-6-9.0 P606387-12 Gasoline ND 20 07/01/96  07/01/96
Diesel ND 50
Heavy/Qil ND 100
GP-7-5.0 "P606387-13  Gasoline ND 20 07/01/96  07/02/96
Diesel DET =’ 50 -
Heavy/Oil OET 100
GP-7-9.0 P606387-14  Gasoline ND 20 07/01/96  07/01/96
Diesel ND 50
Heavy/Qil ND 100
MRL Method Reporting Level
ND None Detected at or above the method reporting level

See Comment Section at end of report

Page 3 of 7
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" mﬁ CREEK ~ =

< 7 i ANALYTICAL

Environmental Laboratory Services

Client:

TPH-G per Oregon DEQ (C6-C10)
Results In mg/kg (ppm)

BOTHELL = (206) 481-9200 = FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9230
PORTLAND = (503) 643-9200 = FAX 644-2202

3 GeoEngineers, Inc. NCA Project #: P606387
Project: UNOCAL 4487, OREGON CITY, OR Matrix: soil
Sampled: 06/26/96
Received: 06/26/96
. Date Date
Client ID Lab ID Analyte Results MRL Prepared Analyzed
GP-2-15.0 P606387-3  Gasoline/Related 620 20 07/09/96  07/12/96
GP-6-4.5 P606387-11  Gasoline/Related 1500 40 07/09/96  07/11/96

MRL
ND

Method Reporting Level
None Detected at or above the method reporting level
See Comment Section at end of report

Page 4 of 7
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/-,

TPH-418.1M per Oregon DEQ
Results In mg/kg (ppm)

BOTHELL « (206) 481-9200 = FAX 485-2992
SPOKANE = (509) 924-3200 = FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202

Client: GeoEngineers, Inc. NCA Project #:  P606387
Project: UNOCAL 4487, OREGON CITY, OR Matrix: soil

Sampled: 06/26/96

Received: 06/26/96

Date Date
Client ID Lab ID Analyte Results MRL Prepared Analyzed
GP-6-4.5 P606387-11  TPH 160 20 07/09/96  07/09/96
GP-7-5.0 - P606387-13 TPH 200 100 07/09/96  07/09/96
MRL Method Reporting Level

ND

x

None Detected at or above the method reporting level
See Comment Section at end of report

Page 5 of 7
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=2 ANALYTICAL UNOCAL CHAIN OF CUSTODY REPORT

18939 120th Avenue ! Suite 101, Bothell, WA 98011-9508 (206) 481-9200 FAX 485-2992
East 11115 Montgome.y, Suite B, Spokane, WA 99206-4779 (509) 924-9200 FAX 924-9290
9405 S.W. Nimbus Avcnue, Beaverion, OR 97008-7132 (503) 643-9200 FAX 644-2202

(8,5

UNOCAL INFORMATION

CONSULTANT INFORMA TION

Site Address:

Facility Number: S5 VY87

City, State, ZIP:  Optzgon Cr 7Y
> !

Firm: @,;,- Lol L2 pen Project Number: (/€ / -SF) - £
I'4

Address: 750 (/ 5 (e’ 3,?, %o,/?&)ﬁ]‘ /z Cj
Poutlowcd Or 972.2Y

Chain of Custody Record #:

Quality Assurance Data Level:

B

A: Standard Summary

Site Release Number:
Unocal Manager: Lb ) 7 A ca A /ls e Phone: é Z L/ -PL7 I// Fax: B: Standard + Chromatograms
CERT INFO: (check one)  ~pZEvaluation o Remediation Project Manager: /227" S //' Van
0 Detection o Demolition o Closure 0 Miscellaneous Sample Collection by: /741, .~ "
4 Oregon 0 Washinglon Hydrocarbon Methods
T\
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2k N S 1
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Relinquished by: Firm: Date & Time Rc«.clvul hy: Firm: Date & Time Final Report Approval B}
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— 7 7 =
2. L / Were results within requested turnaround? - *No*
, Final Approval Signature: on back
page _ / of _2- Comments: GJMM./..E/ 0 Necelia e,/ ‘)/ 7)7/1’ C»/ T'/"}/*'p 78, } ;/.,/‘4:‘// c_/—” = >
Rev. 2.2, 11/94 ‘ Fim: "oz / Date: A4/ 2
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18939 120th Avenue ™™
Eust 11115 Montgo,

7., Suite 101, Bothell, WA 98011-9508 (206) 481-9200 FAX 485-2992
7. Suite B, Spokane, WA 99206-4779 (509) 924-9200 FAX 924.9290
us Avenue, Beaverton, OR 97008-7132  (503) 643-9200 FAX 644-2202

(LN

Chain of Custody Record 4:

Dol B7

Quality Assurance Data Level:
Al 1k

A: Standard Summary

B: Standard + Chromatograms

_=_-§ CREEK 9405 S.W. Nimb
ZSEANALYTICAL UNOCAL CHAIN OF CUSTODY REPORT
UNOCAL INFORMATION "CONSULTANT INFORMATION

Facility Number: O S Y987 Firm: Ke‘, £ Vo) hee 20 Project Number: O/8/ ~SS/ £ "L
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Site Release Number:
Unocal Manager: Phone: é' Z - 427 }/ Fax:

Lu/a h Canlsen

CERT INFO: (check one) e/,E.vaIualion o Remediation
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Sample Collection by:  /¢¢/z

Laboratory Turnaround Days:

o Detection o Demolition o Closure o Miscellaneous
~-Oregon O Washington Hydrocarbon Methods
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Final Report Approval
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Were results within requested turnaround?
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August 1, 1996

DEPARTMENT OF

LEIGH CARLSON ENVIRONMENTAL
UNOCAL CERT NORTHERN REGION
PO BOX 76 QUALITY

SEATTLE WA 98111
NORTHWEST REGION

RE: Unocal Station #4487
File No. 03-93-0049

Dear Mr. Carlson:

The Department has reviewed the recent submittal dated July 31, 1996 pertaining to the ongoing
cleanup located at 1321 Main Street, Oregon City, Oregon. Based on this review, the following
items are necessary in order to allow the Department to better evaluate conditions at the site:

1. Please provide a site map indicating the locations of the geoprobe samples collected.

2. Please provide lab data sheets along with chain of custody forms for all lab samples
collected.

3. Please provide a table indicating the depths at which respective soil samples were
collected.

Please provide the above requested information by September 6, 1996. The Department
appreciates your efforts in complying with the UST Regulations. If you have any questions,
please call me at (503) 229-5493.

Sincerely,
D /7
Steven L. Hooper
UST Cleanup Specialist
cc: Patrick J. Sullivan ' John A. Kitzhaber
GeoEngineers, Inc. Govemor
7504 SW Bridgeport Road

Portland, OR 97224

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
TTY (503) 229-5471

DEQ-1
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July 31, 1996 lg\!a».(
Consulting Engineers
DEPT OF ENVIRONMENTAL QUALITY?"d Geoscientists
RECEIVED Offices in Washington,
s Oregon, and Alaska
Unocal ERS - West Region AU 11996

P.O. Box 76
Seattle, Washington 98111

NORTHWEST REGION

Attention: Mr. Leigh Carlson

Subsurface Geoprobe Exploration Results
Unocal Service Station 4487

1321 Main Street

Oregon City, Oregon

File No. 0161-331-62

INTRODUCTION
The purpose of this letter is to transmit the analytical laboratory testing results of soil

samples obtained from Geoprobe explorations conducted at Unocal Service Station 4487 in
Oregon City on June 26, 1996. The site is located at 1321 Main Street. The DEQ (Oregon
Department of Environmental Quality) UST (underground storage tank) Cleanup List number for
this site is 03-90-0513.

JUNE 1996 SUBSURFACE EXPLORATION

On June 26, 1996, GeoTech Explorations, Inc. of Tualatin, Oregon drilled seven Geoprobe
soil borings (GP-1 through GP-7) in the northern and northeastern portion of the site.
Borings GP-1 through GP-3 were drilled in the vicinity of MW-2, and GP-4 through GP-7 were
drilled in the vicinity of contaminated soil that PEMCO encountered in the Stage II vapor
recovery trench. The depths of the borings ranged between approximately 16 and 24 feet. Soil
samples were obtained continuously from the borings for field screening using visual, headspace
vapor and sheen screening methods.

Based on the field screening results, two soil samples were selected from each boring for
chemical analysis of hydrocarbon identification by DEQ Method TPH-HCID, followed
by quantitative analysis, if appropriate. Gasoline-range hydrocarbons were detected in
samples GP-2-15.0 (located in the east corner of the site) and GP-6-4.5 (located southwest of the
northeast service island) at concentrations of 620 mg/kg (milligrams per kilogram) and

GeoEngineers, Inc.

7504 SW Bridgeport Road
Portland, OR 97224
Telephone (503) 624-9274

Fax (503) 620-5940

Printed on recycled paper.



Unocal ERS - West™®gion ~
July 31, 1996
Page 2

1,500 mg/kg, respectively. Total petroleum hydrocarbons (by DEQ Method TPH-418.1M) were
detected in samples GP-6-4.5 and GP-7-5.0 (located northwest of the northeast service island) at
concentrations of 160 mg/kg and 200 mg/kg, respectively.

Petroleum hydrocarbons were not detected in soil samples obtained from borings GP-4,
GP-5 and GP-7, located in the vicinity of the Stage II vapor recovery trench.

LIMITATIONS

We have prepared this letter for use by Unocal ERS - West Region. This letter may be
made available to regulatory agencies. The letter is not intended for use by others and the
information contained herein is not applicable to other sites.

Our interpretations of subsurface conditions are based on data from widely spaced borings
at the site. It is always possible that contamination may exist in areas of the site that were not
explored by drilling.

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

Yours very truly,

GeoEngineers, Inc.

Patrick J. Sullivan, R.G.
Project Geologist

;; Julia Fowler, P.E.

Associate

PIS:JF:mln
Document ID: 01613311.geo

cc:  Mr. Steve Hooper
Oregon Department of Environmental Quality

GeoEngineers File No. 0161-331-62-2150
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06/13/96 THU 15:14 FAX 503 620 5940
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Geo%% Engineers
FAX TRANSMITTAL

GEO ENGINEERS

W uuL

7504 SW Bridgeport Road
Poriland, Oregon 97224
Telephone: (503) 624-9274
Fax: (503) 620-5940

To: DEQ - Northwest Region
Portland, OR

Fax Number; 229-6945

Attention: Mr. Steve Hooper

Date:

File:

June 13, 1996

0161-331-62

Regarding: Proposed drilling locations at Unocal service station 4487 in Oregon

City

Pages Date Description

1 Figure 2

1 06/13/96| Fax Transmittal

Total Pages: 2

Comments: I have come up with the propos

ad locations shown on Figure 2 after

our telephone conversationm. Please review and call me at 603-6692

with your comments.

Signed: W g

Patrick J.

Sullivan
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LEIGH CARLSON
UNOCAL CORP
PO BOX 76

SEATTLE WA 98111

Dear Mr. Carlson:

March 28, 1996

RE: Unocal Station #4487 (#2)
File No.: 03-94-004

On

DEPARTMENT OF
ENVIRONMENTAL
QUALITY °

NORTHWEST REGION

This is to notify you that your Underground Storage Tank cleanup project has been assigned to a

project manager, Steve Hooper, in Northwest Region.

He will contact you and/or your

consultant if any additional information is required or as necessary as your cleanup project

proceeds. Mr. Hooper can be reached at (503) 229-5493.

If you have any questions about the cost recovery process or invoices you receive, please contact

the Waste Management and Cleanup Program at (503) 229-5812.

We look forward to a successful completion of your project.

Richard P. Reiter
UST Section Manager

John A. Kitzhaber
Governor

2020 SW Fourth Avenue
Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice
TTY (503) 229-5471
DEQ-1
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UST CLEANUP TELEPHONE USE REPORT

CALL FROM/TO: émc(q Cl\qlq_w\ DATE: <J-'l7 -—-9 N
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TELEPHONE No: (1Y) &2 - 2889
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ﬂ’/‘ . 7504 SW Bridgeport Road
Geo %.’Englneers Portland, Oregon 97224

Telephone: (503) 624-9274

LETTER OF TRANSMITTAL oo} e gl
To: Department of Environmental Quality Date: March 7, 1995

Northwest Region

2020 Southwest Fourth, Suite 400 File: 0161-331-P62

Portland, Oregon 97201

Attention: Ms. Rachel Carlin Segal

Regarding: Soil Recycling Certificate for Unocal SS 4487 in Oregon City (DEQ
File Number 03-94=049)— [ o~ s .

We are sending: Attached [0 Under Separate Cover
Copies Date Description
1 Soil Recycling Certificate DEPT OF ENVIRONMENTAL QUAL|TY
1 Manifest RECEIVED
MAR 0 8 1995
NORTHWEST REGION
These are transmitted as checked below:
[0 For Your Use As Requested [0 Returned

[0 For Review and Comment 0 Other (see remarks)

Remarks: The attached documentation was requested in your letter to Unocal
dated December 9, 1994,

Copy To: Signed: /M%f?}/&_

Patrick J. Sullivan
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State of Oregon
Department of Environmental Quality Memorandum

Date: February 22, 1995

To: File, LUST #03-93-049

From: Gil Wistar, VCSAS/NWR

Subject: Referral of Unocal #4487 to Site Assessment due to chlorinated VOCs in
groundwater

In a December 9, 1994 letter to Unocal regarding its site at 1321 Main St., in Oregon City,
Rachel Segal indicated that VOCs had been found in all four monitoring wells, and that this
information was being referred to Site Assessment. The VOCs detected are PCE, TCE, and
chloroform, in all cases below MCLs. Although this data represents only one round of
groundwater sampling, and further rounds of sampling are needed to confirm these low levels
of VOCs, Site Assessment has decided not to add the site to the ECSI database at this time.
This could be re-evaluated at any time, particularly if any VOC level increases to a point at
which it consistently exceeds the MCL.



State of Oregon
Department of Environmental Quality Memorandum

Date: February 22, 1995
To: File, LUST #03-93-049
From: Gil Wistar, VCSAS/NWR

Subject: Referral of Unocal #4487 to Site Assessment due to chlorinated VOCs in
groundwater

In a December 9, 1994 letter to Unocal regarding its site at 1321 Main St., in Oregon City,
Rachel Segal indicated that VOCs had been found in all four monitoring wells, and that this
information was being referred to Site Assessment. The VOCs detected are PCE, TCE, and
chloroform, in all cases below MCLs. Although this data represents only one round of
groundwater sampling, and further rounds of sampling are needed to confirm these low levels
of VOCs, Site Assessment has decided not to add the site to the ECSI database at this time.
This could be re-evaluated at any time, particularly if any VOC level increases to a point at
which it consistently exceeds the MCL.
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& . 7504 SW Bridgeport Road
Geo %’Englneers Portland, Oregon 97224
Telephone: (503) 624-9274
LETTER OF TRANSMITTAL e (a0 5205940
To: Department of Environmental Quality Date: December 21, 1994
Northwest Region
2020 Southwest Fourth Ave. Suite 400 File: 0161-331-P62

Portland, Oregon 97201

DEPARTMENT OF ENVIRONMENTAL QUALITY
Attention: Rachel Carlin Segal RECEIVED

Regarding:g Unocal Service Station 4487 in Oregon City DEC 2 2 ‘994
- NORTHWEST REGION
We are sending: Attached O Under Separate Cover
Copies Date Description
1 10/06/93 | Soil Recycling Certificate

These are transmitted as checked below:

00 For Your Use 0 AsRequested O Returned
00 For Review and Comment Other (see remarks)

Remarks: Leigh Carlson asked me to send this certificate to you. Please call
if you have questions.

Copy To: Mr. Leigh Carlson Signed: /%W,B

Unocal CERT - Northern Region
Patrick J. Sullivan
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DEPARTMENT OF

December 9, 1994

ENVIRONMENTAL
QUALITY

LEIGH CARLSON

UNOCAL CORPORATION NORTHWEST REGION

PO BOX 76
SEATTLE WA 98111

Re:  Unocal Station #4487 (#2)
File No. 03-94-049

Dear Mr. Carlson:

The Department has completed its review of information submitted to date regarding the
underground storage tank (UST) investigation and cleanup at 1321 Main Street in Oregon
City, Oregon. This review included PEMCO’s 20 Day Report, dated March 22, 1993, and
GeoEngineers’ Subsurface Characterization Study, dated February 9, 1994.

In summary, gasoline and diesel contamination was discovered during installation of Stage II
vapor recovery piping. Approximately 15 cubic yards of contaminated soil were excavated
and disposed of at Oregon Hydrocarbon, Inc. However, the Department has not received
copies of the disposal receipts. Soil samples collected following this removal indicate that up
to 3,520 parts per million (ppm) total petroleum hydrocarbons (TPH) as gasoline remain in
soils.

During additional investigation, one soil boring and four groundwater monitoring wells were
installed. Up to 1,100 ppm TPH as gasoline and 410 ppm TPH as diesel were detected at a
depth of 10 feet in MW-2. Groundwater was encountered in the four monitoring wells at
depths between 42 and 45 feet. Chloroform and tetrachloroethene were detected in MW-1,
MW-2, and MW-4. Chloroform was detected in MW-3; trichloroethene was detected in
MW-4.

Based on this review, it appears that additional investigation and cleanup is necessary. The
vertical extent of contamination as well as the lateral extent of contamination south of the
vapor recovery piping trench have not been defined. In addition, the lateral extent of
contamination in the area around MW-2 has not been defined.

A review of the groundwater data indicates that the solvent contamination
may be from an up-gradient, off-site source. Therefore, it appears that the
soil matrix rules apply to the petroleum cleanup at the site. The UST
Cleanup Section will refer the information concerning chlorinated solvents in
groundwater to the Department’s Voluntary Cleanup and Site Assessment

Section (VCSAS). 2020 SW Fourth Avenue
Suite 400
Portland, OR 97201-4987
(503) 229-5263 Voice/TDD

DEQ-1




LEIGH CARLSON
December 9, 1994
Page 2

Responsible parties are required to pay costs incurred by DEQ for oversight of investigation
and cleanup of a spill or release of hazardous materials (ORS 465.255). Projects are
assigned based on a combination of factors, but generally so that the highest environmental
priority sites receive oversight first. At this time, your UST project appears to be a lower
environmental priority. As a result, your project will no longer be assigned to a project
manager for oversight. Should you wish to continue to have Department oversight, please
sign the enclosed cost recovery agreement and return it to Laurie McCulloch at the above
address. If you have any questions regarding DEQ’s cost recovery program or your invoice,
please contact our Waste Management & Cleanup Division at (503) 229-6635.

In the meantime, please submit copies of the disposal receipts for the contaminated soil
disposed of at Oregon Hydrocarbon, Inc. by January 9., 1995.

The Department appreciates your cooperation in complying with the UST regulations. If you
have any questions, please call me at (503) 229-5492. If you have questions regarding the
VCSAS program, pleas contact Gil Wistar at (503) 229-5512.

Sincerely,

i 3 /ﬂ ’ / « ' /
%W( ,m%” f//e

Rachel Carlin Sega
UST Cleanup Specialist
Northwest Region

Enclosure

cc:  Gil Wistar, VCSAS, NWR
Julia Fowler
GeoEngineers
7504 SW Bridgeport Rd.
Portland, OR 97224

Fi
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October 28, 1994

DEPARTMENT OF

ENVIRONMENTAL
QUALITY
LEE CARLSON NORTHWEST REGION
UNOCAL
PO BOX 76

SEATTLE WA 98111

UNOCAL #4487
03-93-0049

Dear Mr. Carlson:

The purpose of this letter is to provide notification that you will be receiving an invoice from the
Department of Environmental Quality (DEQ) for costs of DEQ oversight activities at the facility listed
above. A release of petroleum (a hazardous material) at this facility was reported to DEQ as required.
Groundwater has been impacted and investigation and/or cleanup may have been initiated.

Responsible parties are required to pay costs incurred by DEQ for oversight of investigation and cleanup
of a spill or release of hazardous materials (ORS 465.255). DEQ oversight costs include direct and
indirect costs. Direct costs include site-specific expenses and legal costs. Indirect costs are those
general management and support costs of the DEQ and of the Waste Management & Cleanup Division
allocable to DEQ oversight of this cleanup and not charged as direct, site-specific costs.

DEQ oversight begins with the initial site characterization and continues through site closure. Projects
are assigned so that the highest environmental priority sites receive oversight first. At this time, your
project has not been assigned to a project manager. However, as is true of your site, some sites may
require a limited amount of DEQ oversight, even though a project manager has not yet been assigned.

2020 SW Fourth Avenue

Suite 400

Portland, OR 97201-4987

(503) 229-5263 Voice/ TDD

DEQ-1



Page 2

To accommodate those responsible parties who desire DEQ oversight, but have a lower
environmental priority site, we have developed a Responsible Party Priority Site Program.
Signing the enclosed voluntary cost recovery letter agreement will put you in line for
expedited assistance.

You will find more details about DEQ oversight costs and the Responsible Party Priority Site
Program in the enclosed information. If you have any questions regarding DEQ’s cost
recovery program or your invoice, please contact our Waste Management & Cleanup
Division at (503) 229-6635.

If you have technical questions about your cleanup project, please contact the Northwest
Region Underground Storage Tank Duty Officer at (503) 229-5489.

Sincerely,

R K M (ot loe A
Laurie J. McCulloch

UST Section Manager

Northwest Region

enclosures

cc: WMC
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ENVIRONMENTAL
MR LEIGH CARLSON
UNOCAL CORPORATION QUALITY
PO BOX 76
SEATTLE WASHINGTON 98111 NORTHWEST REGION

Re: Unocal Station #4487
File No. 03-93-049

Dear Mr. Carlson:

The Department has completed its review of PEMCO'’s 20 day report,
dated March 22, 1993, concerning the discovery of gasoline and
0il contamination at 1321 Main Street in Oregon City, Oregon.

The report indicated that Unocal would be conducting additional
investigation and cleanup at the site. To date, Unocal has not
informed the DEQ of its plans. Please submit a letter by March
11, 1994, outlining your planned actions for the site. Please

include in the letter the dates you anticipate beginning and
ending each action.

In addition, the report indicates that 15 cubic yards of
contaminated soil was stockpiled onsite for future disposal at
Oregon Hydrocarbons. Please indicate in the letter if this
disposal has occurred.

If you have any questions, please call me at (503) 229-5474.
Sincerely,

ot

Andree Pollock
UST Cleanup Specialist

2020 SW Fourth Avenue

Suite 400

Portland, OR 97201-4987
(503) 229-5263 Voice/TDD

DEQ-1
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437 N. Columbia Blvd.
PEMCO g

HEPT w: Portland, Oregon 97211

ElVingyy A ice (507 3
RRASIL s ) 3
MAR 23 1995
VORTHWEST pgggn

March 22, 1993

Department of Environmental Quality
Northwest Region

1500 SW 1st Avenue, Suite 750
Portland, Oregon 97201-5884

Attn: Mr. Andree Pollock

RE: Unocal Service Station #4487
LUST No. 03-93-049
20 Day Report

Dear Mr. Pollock:

Enclosed is the report dated March 22, 1993. This report is intended to
serve as the 20 day report for the Unocal Service Station located at 1321
Main Street, Oregon City, Oregon.

If you have any questions, or require additional infor mation, please do not
hesitate to call.

Sincerely,

Bill Knutson, P.E.
Environmental Manager

cc:. Mr. VL. Carlson
Unocal
P.O. Box 76
Seattle, Washington 98111

A Division of PEECO



437 N. Columbia Blvd.
PP.O. Box 11569
Portland, Oregon 97211
Office (503) 283-2151
FAX (503) 283-6388

DEPT oF ENVIRONMENTAL quALITY

RECESVED
MAR 2 3 1993
March 22, 1993 NORTHWEST Regign
Unocal
P.O. Box 76

Seattle, Washington 98111
Attn: Mr. Leigh Carlson

RE: 20 Day Report - Facility ID#988
1321 Main Street, Oregon City, Oregon

Dear Mr. Carlson:

This letter presents a 20-day report on Unocal service station #4487,
located in Oregon City, Oregon. The Oregon Department of Environmental
Quality (DEQ) underground storage tank (UST) facility number is 988. A
Leaking Underground Strage Tank (LUST) number of 03-93-049 has been
assigned to the site by DEQ.

Background

PEMCO was contracted to install vapor recovery piping at Unocal service
station #4487 in Oregon City. While digging the trench for the piping on
3/03/93, PEMCO construction personnel observed what appeared to be
hydrocarbon contamination around the areas of the north and west pump
islands. Suspect soil from the trench was stockpiled on the northwest side
of the property.

PEMCO informed Unocal of the situation, and Unocal requested that PEMCO
Environmental personnel report the site to DEQ and perform a site visit
and contaminant characterization. Sampling of the stockpile and trench
was conducted at this time. PEMCO was given verbal approval by Leigh
Carlson of Unocal to perform the above mentioned activities.

A Division of PEECO



Procedures

On 3/4/93, a PEMCO Engineer conducted a site visit and collected soil
samples from the piping trench and the stockpile. Visual observations
indicated the presence of petroleum hydrocarbon contamination in the
areas noted on the attached sketch. PEMCO notified Tom Roick of DEQ that
samples would be characterized utilizing DEQ method TPH-HCID. During
this conversation with the DEQ, it was also discovered that a previous
Leaking UST cleanup for a heating oil and diesel tank was closed as clean
in March of 1991. According to DEQ records, these tanks appeared to have
been located on the south side of the building. PEMCO informed Unocal that
the piping installation could continue per DEQ while Unocal was developing
a plan of action to remediate the contamination at the site.

Samples collected on 3/04/93 were field tested with an Organic Vapor
Meter (OVM), with the results summarized below.

&amﬂs_ Locatijon Depth (ft.) OVM(ppm) Odor
West Island 3 38 Faint
Piping Trench

2 20 ft. North of West 3 4 Faint
Island Piping Trench

4 Under North Island 3 350 Strong
Piping Trench

5 15 ft. West of North 5 557 Strong

Island Piping Trench
6 Stockpile NA 486 Strong
Subsurface Conditions

Samples numbered 1 and 2 were collected from a native material that was
a brown silt. Black colored silt was the dominant soil type observed while
collecting samples 3, 4, and 5. The black silt had an oily look about it, and a
hydrocarbon smell. Because sample #3 was collected in the same general
area as sample #5, it was not analyzed.



Analytical results indicated the presence of both gasoline and heavy oil
contaminants. The subsequent analyses performed on the samples were
Oregon DEQ Method TPH-G and EPA Method 418.1 Modified. The results
are summarized in Table 1 below. The chain of custody and certified
analytical reports are attached.

Table 1

(Samples Collected 3/04/93- Results in ppm)
Sample # Location Depth (ft) TPH-HCID TPH-G 418.1M
1 West Island

Piping Trench 3’ - ND ND
2 20'N. of W.

Island Trench 3’ - ND ND
4 Under N. Island

Piping Trench  3' - 3,520 ND
5 15'W. of N.

Island Trench S’ - 700 87
6 Stockpile NA Gas, Heavy Oil 2,800 1,400
DEQ Level 2 Standards 80 S00

All samples were collected using disposable vinyl gloves and were packed
for minimal headspace. Samples were labeled and placed immediately on
ice for transport to the laboratory, accompanied by chain of custody
documentation.

Relation to Regulations

This site is considered a leaking UST site according to current DEQ
regulations, as the piping trench is a portion of a UST system by definition.
The DEQ Soil Matrix Score Sheet (attached) shows that this site is a Level 2
site. The acceptable parameters for the contaminants of concern for this
site are: 80 ppm for gasoline and 500 ppm for heavy oil contamination.



Soil Stockpile Removal

To date, the stockpile, consisting of approximatly 15 cubic yards, remains
on site. It is PEMCO's understanding that this soil will be thermally treated
at Oregon Hydrocarbon, Inc. (OHI) in the near future.

Unocal is currently conducting an in-house investigation of past owners,
possible releases, and past uses of the property. The information
accumulated by Unocal will be used in developing a scope of work for
additional investigation and/or remediation at the site.

If you have any questions, please do not hesitate to call.

Sincerely,

T Tt

Bill Knutson, P.E.
Environmental Manager
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" SENT BY:AMTEST BEAVERTO 126M 3

;} 2-26-93 111
-

ANALYSIS |REPORT

c

L Bill Knutsen

1 PEMCO

E P.O. Box 11589

N Portiend OR 87211
T

Projact Number -|6066

5036?”6-)

AMT=ST

@3 283 6388:8 2

AmTest na.

Professions
Annlytical
Services

9208 5.W, Nimbus Ave.
Beaverton, OR
97008

Tal: 503 292 0654
Date Recsived: 3/4/83
Date Analyzed: 3/4/93
Date Reported: 3/6/93
Job Numbsr: 6308-13
Paga 10f3

Project - Unocal x«w Oregon Clty | Svos  Bieeed Do pe &
Sample Type - Soil
Analysis - TPH-HCID
Lab Number Client ldentification Results
Gaaoline Dieael Other* Surrogata®*
Recovery %
6313 #8 Stockplle Positive ND Positive Mi/88
Lab Blank 3/4/93 ND ND ND 82/86

soline - 20 mg/Kg; Diegel - 50 mg/Kg
lsum products
rtarphanyl

Datection Limits; G
*Highaer boiling petr
* *Tritfluorotoluana/p|

Raported wjzg.ﬂ.m___
QA Check G&

ND = None Dstested

j ; [ Greg Bolt

Laboratory Manager

T MAR-88-1993 11:13 583643146

P.882



* SENT BY:AMTEST BERVERTO A2—28—93 9:34AM ; 503643146~ %3 283 638684 2

AMT=ST -
-
Professions!
Anntytical
Gervioes

ANALYSIS REPORT

8208 8. W, Nimbus Ave,

Beaverton, OR
c 87008
L Bill Knutson Tuls 503 202 0664
I PEMCO Date Recelved: 3/4/93
E P.O. Box 11569 Date Analyzed: 3/6/93
N Portland QR 97211 Date Reported: 3/6/83
T Job Number: 6308-13
Page 2 of 3

Project Number - 5066
Project - Unoocal #4487 Oregon City
Sample Type - Soil

Analysls - TPH-G

Lab Number Client Identification Resuits ma/kg (ppm)
Gascline Surrogate*
% Recovary
6309 #1 Next to West island ND 60
6310 #2 20' N of W Island ND 70
6311 #4 Under North Island 3,520 Mi
6312 #5 15' W of N Island 700 Ml
6313 #6 Stockplle 2,800 Mi
Lab Blank 3/5/93 ND 76

ND = None Datected
Ml = Mattrix Interfarance

Detection Limit - 5.0 mg/kg
*Trifluorotoluene

S Y | -

QA Chack @ ‘b'é%:@gm

Laborstory Manager

MAR-18-1993 @9:35 S83643146 P.Be2
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ANALYSIS REPORT

Bill Knutsan

PEMCO

P.Q. Box 11568
Portland OR 87211

Praject Number - 5055
Project - Unocal #4487 Oragon City
Sample Type - So}l

S03643146- S83 283 6388:K 2

2
AMT=ST -
e

0206 S.W. Nimbua Ave,
Boavartan, OR
672006

Tat; 603 292 06564
Date Racaived: 3/4/93

Date Analyzed: 3/8/93
Dote Reported: 3/8/83
Job Number: 630813

Page 3 of 3

Analysis - TPH-418.1 (Modified)

Lab Number Cilent ldentification Results ma/kg {ppm)
8309 #1 Neoxt to West Island ND
8310 #2 20' N of W Island ND
6310-Dup #2 20' N of W lsland ND
6311 #4 Under North lsland 87
6312 #3 15' W of N Island $80
6313 #6 Stockplie 1,400
Lab Blank 3/8/93 ND
ND = Nons Detected
Detaction Limit - 20 mg/kg

MAR-@9-1993 15:18 SB3643146
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MATRIX SCORE SHEET

1. Depth to Groundwater
< 25 feet (10)
25 - 50 feet (7)
51 - 100 feet ( 4)
> 100 feet (1)
10
2. Mean Annual Precipitation
>45 inches (10)
20 - 45 inches ( 5)
<20 inches (1)
5
3. Native Soil Type
Coarse sards, gravels (10)
Silts, fine sands ( 5)
Clays (1)
5
4. Sensitivity of Uppermost Aquifer
Sole Source (10)
Current Potable (7)
Future Potable ( 4)
Non-potable (1) 4
5. Potential Receptors
Many, near (10)
Medium ( 5)
. Few, far ( 1)
\0
TOTAL SCORE = 24
Cleanup Level in ppm TPH
Matrix Score
Gasoline Diesel
Ievel 1: > 40 pts. 40 100
[Ievel 2: 25 - 40 pts. 80 500}
Ievel 3: < 25 pts. 130 1000
UST Cleanup Manual 67 July 1991

Matrix Scoresheet
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| Mailed: 3-/2-92 On

DEQ FIIE NO.: 3 -3-93
SITE NAME:__ Umocal # Y487

DEPARTMENT OF

ENVIRONMENTAL
SITE ADDRESS:__ /32/ MA/n Stgsef QUALITY
s OR
RESPONSIBLE PARTY NAME: [ & ((hp)Scons NORTHWEST REGION

RP COMPANY NAME: Umoca l

MATLING ADDRESS:_ 2000 QﬁQQ) Cﬁ/\lg;m{ %g: o )Mnf{ Y00

Sant Roson (o, 94583
DATE RELEASE REPORTED T0 DBQ: 3-3-9%

A release has been reported from an underground storage tank (UST) system at
your facility located at the address listed above. As the responsible party
for the facility, you are required to clean up the release according to OAR
340-122-201 through 340-122-360.

An Initial Report Form for UST Cleanup Projects is enclosed, which needs to
be completed and returned to this office within twenty (20) days from the
date the release was reported. An outline of additional reporting
requirements and due dates is also enclosed.

Please read the rules carefully. As the responsible party, you should be
aware of the regulations and requirements, even if you have hired a
qualified consultant or service provider to do the actual work.

Please reference the DED File Number listed in the top left cormer of this
letter in all future correspondence and reparts.

The Department is required to recover oversight costs on projects that we
review and provide a final notice of compliance or "closure letter". As
provided in the law, all petroleum contamination sites are eligible for
recovery of costs by the Department. 1In order to receive oversight and
more effectively schedule your project you will be asked to sign, and return
within 30 days, an agreement to pay oversight costs with the Department.
Not entering into the agreement does not release you from responsibility
for investigation and/or cleanup of the contamination. Please read the
attached information on the cost recovery process; contact Darby Bacon at
503-229-6635 if you have questions on cost recovery.

Thank you for your cooperation and continued efforts to comply with the
regulations. If you have any cquestions, please contact the UST Section of
Northwest Region at 503-229-5263.

A copy of the UST Cleanup Manual
is enclosed
x will be provided upon request

1500 SW First Avenue
Suite 750

Portland, OR 97201-5884
(503) 229-5263

DEQ-1
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p— UPDATES:

« MORE ON BACK » : 5,&? _..qq,
+ PETROLEUM RELEASE FORM* 9’3,3/r7§),4

Please Check All That Apply

-------------------- INCIDENT INFORMATION--

L0G NBR: L) 2-4%- 06 49 Recevep e ’-T.O ) A Q\D\CK A REGULATED UST

UST FAC NBR: Q3% DATE REPORTED: 2~ 2-9% O NON-REGULATED UST
ol ‘Nocald ‘F‘FLJFL}%’?— O HEATING OIL TANK
SITE ADDRESS: | 2= | Mo ShREEe Jl—
ST ey Loy AR L YR Cat ZIP: 41045 FUNDING
SITE COUNTY X am PHONE: : ﬁ_LUST O HSRAF
OHC O FINANCIAL ASST
PROJECT MANAGER:%J\/E/\IG. \“(ODD@( O INVOICE START -~ INVOICE STOP
o : LTR. AGR. O NFA SENT
Coe O, F02-90-5|2 DATE:
LQQM---ﬁf%@:ﬂ-J-; _MAIL CONTACTS
REPORTED BY RESPONSIBLE PARTY
NAME: @7\\\ KNOWTES0M NAME: =
conpany e A : COMPANY:
ADDHESS:,_Z[%/?L N Columbia Blvat ADDRESS; .| i
o Xooend. e Q121 ciry: a0 OIAKL) 2P UB L1
o e w233 STATE: A PHONE: _CJ Lo o b
INVOICE CONTACT OTHER CONTACTI(S)
NAME: NAME:
COMPANY: COMPANY:
ADDRESS: ADDRESS:
CITY: ZIP: CITY: Z1Bs
STATE:________ PHONE: STATE: PHONE:
SITE ASSESSMENT
DATE DISCOVERED: 7 ) . ' ~@ FURTHER CLEANUP REQ.
O EMERGENCY RESP. O NO FURTHER CLEANUP REQ.
0 ENFORCEMENT :}, O OFFSITE MIGRATION
4 % 3 -5 / 7 \k ¥ L.I.P.S. SCORE (Region)
CONFIRMATION: : DISCOVERY: CAUSE:
K[ SN STAFF O RM) ROUTINE MONITORING O TL) TANK LEAK
O LD) LAB:DEQ O DC) DECOMMISSIONING O PL) PIPE LEAK
O LR) LAB:RP O CP) COMPLAINT O OF) OVERFILL
O LO) LAB:OTHER O IC) INVENTORY CONTROL O sS) SURFACE SPILL
O RR) RP REPORT O SA) SITE ASSESSMENT O PV) PUMP/VALVE LEAK
O CN) CONTRACTOR O TT) TANK TEST O OT) OTHER
EIROT) OTHERL e @, OT) OTHER ooe LT O UN) UNKNOWN %

TO\WHEN



CONTAMINANTS:

0 UG) UNLEADED GASOLINE
O LG) LEADED GASOLINE
G) MISC. GASOLINE
00 DS) DIESEL
O FO) FUEL OIL
0O wWO) WASTE OIL
O LB) LUBRICANT

ENEHENEE R

SV) SOLVENT
BF) BUNKER FUEL

OP) OTHER PET. DIST.

CH) CHEMICAL
HO) HEATING OIL
UN)} UNKNOWN
OT) OTHER

CONTAMINANTS - IMPACTS

MEDIA/IMPACT:

;;zf_su SOlL

OopDOoOoDo

----------------- SITE-SOIL MANAGEMENT

RELEASE STOPPED:

CLEANUP STARTED:

SWLA PERMIT NUMBER:

AMOUNT OF SOIL (yds3) TREATED ON SITE:
AMOUNT OF SOIL (yds3) TREATED OFF SITE:

AMOUNT OF SOIL (yds3) DISPOSED OF:

FINAL DISPOSITION OF SOIL:

GW) GROUNDWATER
SW) SURFACE WATER
DW) DRINKING WATER
FV) FACILITY (VAPOR)
FP) FACILITY (FREE PROD)

REMEDIATION CbMPLETED:

NO FURTHER ACTION:

IS ‘?/;z
el

DATE ISSUED:
TREATMENT METHOD: O AREATION

O THERMAL
O BIOLOGICAL
0O OTHER »

OO TREATED 0O UNTREATED

0 ONSITE O ROAD BASE

O LANDFILL 00 OTHER

NOTES/COMMENTS:

(LUST106/26-AUG-94)

This Space Provided For Regional Use



LwsT

= &AL S F ORM* _ 6395 -5
& a Cl=sks  3/auiu
------------------- INCIDENT INFORMATION - - - Eolo s B a e o Cloe s e
LUST Incident Nbr: LUST Log Nbr:_£3— 7.3~ 049 UST Facility ID: W
Date Received: ék 2 45 2 Received By: "731« J??aic.kh_ Emergency Resp Taken: Y N
Tank ldentification: Fik famae (AL A YH4 8 F
Street: BN e B ) S'-F»we,. 4
City: Of’eﬁnn Clty zip: 7 2 04S
County:_¢& Ak gias Phone:

Incident Comments:_Discovercd fonbaminaded So.l dur.'wdﬂ S{q;&E T)-;S-(-q:(:(«.('ro;\

ST s e R R R S S CONTAGT & -MATLITYPES ==Rai="cit= sl s si=aie s shsMiniete

ﬁggggted ?2’ { _KpeTsSon Homn: o o). oIt s *__Egggonttlgblfe ESE‘J;,:M
Company:_ TEMCo Company: LayocAL : Company:_((a>0C &l
— A street: 437 nJ). Coluadna @luf. Street: Po. Dok ZC /,Street. 2055 eno Candgens Bl 54
Po. City: Poetlud zip: 1. 72U city:_SLATTLE 2ip: 38/ (citys_ SAN Ramorl 2ip: 24523

o State:_Dp  Phone: 2§83 —(-333 State: L@  Phone:/2oLR443 - 3522 @e_.;ﬂ__ Phone:( 4./5D ?45=7C7¢
IHeEasy Fo. Bog . 5SS,

-------------- b=~ - STTEEASSESSMENT, = -oci - = = - = -Faic
LUST Incident Nbr:(XXXXXXXXXXXXX)

Date Investigated: Investigated By:

Release Exists: N Confirmation Method: B)Lab:DEQ C)Lab:RP D)Labs;Other E)RP F)Other
I @ &7rele)
Cl : ¥~ N Regulated Tank: N Exposure Assessment: Y N
CLeanyp, Hecessary: /P (Circle) & (chrele) 26
C(!Ef-sirz; Migration: Y N ? Estimated Gallons Released: Priority: &< ¥ 2'
e
Discovery Date:
Ho u Dlscovered A)Routine Monitoring 8)Inventory Control C)Decommissioning D)Site AS‘SESSMEM
i E)Complaint F)Tank Test Gy0ther ) S7acE & iwsta (leatrin
}EIE?:?E{:% Released: A)Unleaded Gasoline B)Leaded Gasoline
D)Diesel E)Fuel Oil F)Waste Oil
G)Lubricant H)Solvent . 1)Bunker Fuel
J)Other Pet. Dist. K)Chemical LIUnknown
?8’??%&3" Release: A)Tank Leak B)Pipe Leak -C)Overfill D)Surface Spill
E)Pump/Valve Leak F)Other G)Unknown
lmpacfs: Soil Y N % ?
(Circle
2 Groundwater Y N % 7
Surface Water Y N % ?
Drinking Water Y N % 7
Facility (Vapor) Y N % ?
Facility (Free Product) Y N % ?

Site Assessment Comments: s

FUST et tanthib A RO . L PARASCHERTEf2 s s e RS0 a o e s o7
Date Released Stopped:
Cleanup Activity: Start Date: Under Control Date:
End Date: Contractor Name:
Clean Gui ine: i - z
(c?rc?& uideline Matrix C.A.P. t(:(l:??gt(lg)l.ead. RP SLW/TF SLw/oTF

Free Product Disposal:
Est. Gallons:
Resp. Party:
Disposal Location:
Removal Date:

Soil Disposal:
Est. Cu/Yds:

Resp. Party:
Disposal Location:
Removal Date:

Enfo :

‘C}‘ rfement Action: Y N

%8 '!gclfgt’:overy Initiated: ¥ N Source of Cost Recovery: Pet. RIPER S W
Pct. SLW/TF:

e Pct. SLw/oTF:

stimations: Cost of Cleanup: Staff Time On Project:

Site Management Comments: S e e { (Ee= F-I'LE A-)O

O3-90— S/3

[Version 102}
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S 7
NWR UST.CLEANUP SITE CHECKLIST .

. (for regional use only) -

This site is: -~ = - =~ ~

<40 ppm Matrix
Regulated Ténku
Exempt Tank -~

O0il Heat Commission eligible

T s]

Other ,
(surface spill, non-petroleum UST, etc.)

Assign site to:

Staff (your initials or staff for major RP)

Unassigned at this time
(matrix only, soil aeration not anticipated)

]

Needs to be tracked (supervisor to assign)
Reason:

Action:

Send Initial Letter (with rules)

I

Send Modified Letter (without rules)
Send <40 ppm Letter (without rules)

No letter required

(sending other letter, etc.)

Regulated Tank Information (Y/N):

X  Tanks registered ID No.
Decommissioning notice (30 day) received
3 day notice received
Fees current

New tanks to be installed

Misc. Notes:
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Geog\;éEngmeers

February 9, 1994

Geotechnical,
Geoenvironmental and

Geologic Services

Unocal CERT - Northern Region
P.0O. Box 76
Seattle, Washington 98111

Attention: Mr. Leigh Carlson

We are submitting two copies of our "Report of Geoenvironmental Services, Subsurface
Characterization Study" for Unocal Service Station 4487 in Oregon City, Oregon. Our services
for this project were authorized by Mr. Leigh Carlson. Contractual terms for our services are
described in blanket contract number B1982G.

We appreciate the opportunity to be of continued service to Unocal. Please call if you have
questions regarding this report. :

Yours very truly,

GeoEngineers, Inc.

Associate

SEW:min
Document ID: 016133 1r.r]

File No. 0161-331-P18

cc:  Mr. Greg Toran
Department of Environmental Quality
Northwest Region

GeoEngineers, Inc.

7504 SW Bridgeport Road
Portland. OR 97224
Telephone (503) 624-9274

Fax (503) 620-5940

Printed on recycled paper.
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REPORT OF GEOENVIRONMENTAL SERVICES
SUBSURFACE CHARACTERIZATION STUDY
UNOCAL SERVICE STATION 4487
OREGON CITY, OREGON
FOR
UNOCAL CERT - NORTHERN REGION

INTRODUCTION
This report presents the results of GeoEngineers’ subsurface characterization study at the
site of Unocal Service Station 4487, located at 1321 Main Street in Oregon City, Oregon. The
DEQ (Oregon Department of Environmental Quality) UST (underground storage tank) Cleanup
List number for this site is 03-90-0513. The site is shown relative to surrounding physical
features in Figure 1.

BACKGROUND

We reviewed a report prepared by PHR (PHR Environmental Consultants, Inc.)
summarizing their review of Unocal’s real estate and environmental documents related to Service
Station 4487. Photographs in Unocal’s files showed that a Conoco service station was located
on the site prior to April 1957 at the west corner of the intersection between Main Street and 14th
Street. A residence also was located on the site at the corner of 14th Street and Highway 99
East.

Unocal Service Station 4487 was constructed on the site in January 1958. The service
station consisted of one building with two service bays, one 4,000-gallon UST, two 3,000-gallon
USTs, one 280-gallon waste oil UST, and three service islands. The 1958 site plan is shown in
Figure 2. Unocal purchased the site in January 1963 and replaced the gasoline USTs in 1982
with two 10,000-gallon fiberglass USTs. A heating oil UST also was installed in 1982 at the
approximate location shown in Figure 3. This background information is summarized in PHR’s
report dated July 15, 1993.

PC&T (Petroleum Construction and Testing, Inc.) of Bend, Oregon, removed one
280-gallon waste oil UST and one 550-gallon heating oil UST on June 20, 1990. Brown and
Caldwell monitored removal of the USTs and preliminarily classified this site as a Level 2 Matrix
site. Petroleum hydrocarbons were not detected at concentrations exceeding DEQ Level 2
cleanup standards from soil samples obtained from the limits of the heating oil/waste oil UST -
excavation. The results of the UST removal monitoring are presented in Brown and Caldwell’s
report dated July 31, 1990. DEQ issued a letter of "no further action” for the site dated
March 26, 1991. ‘

PEMCO (Petroleum Equipment and Maintenance Company) of Portland, Oregon,
constructed a Stage II vapor recovery system at the site in March 1993. Gasoline-contaminated
soil was encountered at depths of 3 feet and S feet below ground surface in a vapor recovery

GecoEnginecers 1 File No. 0161-331-P18/020994



system piping trench near the northwest service island at concentrations exceeding DEQ Level 2

cleanup standards. The approximate location of the gasoline-contaminated soil identified by

PEMCO in the Stage II vapor recovery system piping trench is shown in Figure 3. PEMCO

removed approximately 15 cubic yards of gasoline-contaminated soil from the piping trench and

stockpiled on site during the installation of the recovery system. We understand that the
excavated soil was transported to Oregon Hydrocarbon, Inc. in Portland, Oregon, for treatment.

Results of the recovery system installation and soil sampling are presented in PEMCO’s report

dated March 22, 1993,

SAFE (SAFE Research, Inc.) conducted historical research of the service station site and
surrounding properties for Unocal to examine possible sources of petroleum hydrocarbon
contamination in the vicinity of the site. Possible upgradient petroleum hydrocarbon sources
identified by SAFE in the immediate vicinity of the site include the following:

e A Signal/Enco service station formerly located northeast of the site, across 14th Street.

. An automobile dealership currently located northeast of the site across 14th Street at the
location of the former Signal/Enco service station.

e  The John Link Pontiac-GMC automobile dealership currently located east of the site across
the intersection between Main Street and 14th Street. -
Possible secondary sources of petroleum hydrocarbon contamination in the general vicinity

of Unocal Service Station 4487 also were identified by SAFE. The results of the historical

research are summarized in SAFE’s report dated July 26, 1993.

SCOPE
The purpose of our services was to further investigate the extent of soil contamination
encountered at the site during construction of the Stage II vapor recovery system and to explore
for the possible presence of soil and ground water contamination associated with either on-site -
or off-site sources. Our specific scope of services is as follows.

1. Contract with a utility locate service to conduct a magnetometer survey at each of the
proposed boring locations in order to locate on-site utilities and to explore for
undocumented USTs prior to drilling.

2. Monitor the drilling of five soil borings to depths ranging between 21.5 feet and 56.5 feet
using hollow-stem auger drilling methods.

3.  Obtain soil samples from the borings at approximate 5-foot intervals. Field screen the soil
samples for evidence of hydrocarbons using visual examination, sheen screening and
headspace vapor screening methods. Visually classify the soil samples in general
accordance with ASTM (American Society for Testing and Materials) D 2488, the Standard
Practice for Description and Identification of Soils.

4.  Select two soil samples from each boring for chemical analysis of petroleum hydrocarbons
by DEQ Methods TPH-HCID, TPH-G, TPH-D and/or TPH-418.1M.
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5.  Construct 2-inch-diameter ground water monitoring wells with lockable flush-grade surface
monuments in the four deepest borings.

6. Develop the well screens by hand-bailing with disposable polyethylene bailers.

7. Collect ground water samples from the monitoring wells and test the samples for one or
more of the following: BETX (benzene, ethylbenzene, toluene and xylenes) by EPA (U.S.
Environmental Protection Agency) Method 8020, TPH (total petroleum hydrocarbons) by
EPA Method 418.1, dissolved lead by EPA Method 7421 and halogenated VOCs (volatile
organic compounds) including EDB (ethylene dibromide) and EDC (ethylene dichloride)
by EPA Method 8010.

8. Determine the monitoring well casing elevations to an accuracy of 0.01 foot using an
engineer’s level and an assumed site datum.

9.  Measure the airspace in each well casing for combustible vapors using a Bacharach TLV
Sniffer.

10. Measure water table depths in the wells and measure each well for the presence of free
(floating) product.

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

SITE CONDITIONS

GENERAL
The site of Unocal Service Station 4487 is relatively level and has a ground surface

elevation of approximately 45 feet above mean sea level. The site is located on a bench on the

east side of the Willamette River near downtown Oregon City. The service station is currently
in operation, but the service bays are not in use. Two of the three service islands are operational.

The entire site is covered with cement and/or asphalt concrete pavement.

SUBSURFACE SOIL CONDITIONS

Soil conditions beneath the site were explored by drilling five soil borings (MW-1 through
MW-4 and B-1) on November 9 and 10, 1993. The borings were drilled near the site’s three
service islands and two gasoline USTs at the approximate locations shown in Figure 3. The
borings were drilled to depths ranging from 21.5 to 56.5 feet below ground surface. Soil cuttings
from the borings were placed in ODOT- (Oregon Department of Transportation) approved
55-gallon drums. The drilling program is described in Appendix A.

Each boring penetrated approximately 3 inches of asphalt concrete pavement at the surface.
Pea gravel was encountered in borings MW-2 and MW-3 from the base of the pavement to
approximate depths of 4 and 7 feet, respectively. In general, brown silty sand was encountered
from the base of the pea gravel or the asphalt concrete pavement to the total depth explored in
borings MW-2, MW-3, MW-4 and B-1. Silty sand was encountered beneath the asphalt concrete
pavement in boring MW-1 to a depth of 56.0 feet. Vesicular basalt was encountered beneath the
silty sand in boring MW-1. Boring logs are presented in Appendix A.
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GROUND WATER CONDITIONS

Ground water conditions were explored at the site by constructing monitoring wells in
borings MW-1 through MW-4. The monitoring wells were constructed of 2-inch-diameter,
0.02-inch machine-slotted, Schedule 40 PVC (polyvinyl chloride) well screen. The upper portion
of each well is constructed with unslotted 2-inch-diameter, Schedule 40 PVC well casing.
Construction details for each monitoring well are presented in Appendix A.

We established a temporary benchmark at the base of a light pole near the corner of
14th Street and Main Street and surveyed the monitoring well casing rims relative to the
temporary benchmark on November 10. We measured the depths to the ground water table in
all of the monitoring wells on November 22, 1993; ground water depths ranged between 42.46
and 44.75 feet below the ground surface. The general direction of the shallow ground water flow
beneath the site is to the west, toward the Willamette River, based on our November 22

measurements.

DEQ REGULATORY CRITERIA
SOIL
DEQ has developed soil Matrix cleanup standards for UST sites with petroleum-
contaminated soil where ground water has not been affected. Based on our analysis, the site
would receive a Matrix score of 36, as listed below:
Parameter Score

1. Depth to ground water

(25 - 50 feet) 7
2.  Mean annual precipitation

(20 - 45 inches) 5
3. Native soil type

(silty sand) 10

4.  Sensitivity of the uppermost aquifer
(potable, not currently used) 4
5.  Potential receptors
(assume nearby wells and many
people served) _10
TOTAL: 36

The score results in a Level 2 designation for this site, with corresponding soil cleanup

standards of 80 mg/kg (milligrams per kilogram) for gasoline-contaminated soil and 500 mg/kg
for soil contaminated with diesel and/or heavier petroleum products.
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GROUND WATER
DEQ’s UST Cleanup Section has developed cleanup standards for ground water affected
by releases from UST systems. The cleanup standards, which became effective October 1, 1992,
include standards for BETX and dissolved lead. A cleanup standard was not established for TPH.
DEQ’s ground water cleanup standards for select compounds are as follows:
Ground Water

Compound Cleanup Level

Benzene 5 pg/l (micrograms per liter)
Ethylbenzene 700 pgll

Toluene 1,000 pgll

Xylenes 10,000 pg/l

Lead 5 pgll

In addition, EPA has established primary MCLs (maximum contaminant levels) for drinking
water. Compounds detected at the site for which DEQ has not established cleanup standards, but
for which EPA has established primary MCLs, include tetrachloroethene, trichloroethene and
chloroform. EPA has not established MCLs for methylene chloride and TPH. The current
MCLs for those compounds detected at the site are as follows:

Compound MCLs
Chloroform 100 pg/l
Tetrachloroethene S pgll
Trichloroethene S pgll

SUBSURFACE CONTAMINATION

GENERAL

Possible subsurface contamination from petroleum products was evaluated by collecting soil
samples for field screening, obtaining ground water samples from the monitoring wells and
submitting the soil and ground water samples for chemical analysis, measuring for the presence
of free product in the monitoring wells, and measuring combustible vapor concentrations in the
monitoring wells. Field screening procedures are described in Appendix A. Laboratory reports,
chain-of-custody records and a review of the laboratory QA/QC (quality assurance/quality
control) procedures also are presented in Appendix B.

SOIL

Soil samples were obtained from each boring at 5-foot intervals for field screening. In this
report, samples are identified by the boring number followed by the sample depth. For example,
sample MW 1-5 was obtained from a depth of 5 feet in boring MW-1.

Combustible headspace vapor concentrations measured during, field screening ranged
between less than 100 ppm (parts per million) and 1,000 ppm in the soil samples obtained from
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the borings. Combustible headspace vapor concentrations ranged from less than 100 ppm to
350 ppm in the soil samples submitted for chemical analysis. Slight sheens were observed during
field screening of soil samples obtained from each boring for chemical analysis, except a
moderate sheen was observed in the soil sample obtained from a depth of 10 feet in MW-2
(MW2-10). Field screening results for the soil samples are presented in the boring logs
(Appendix A) and in Table 1 for those samples submitted for chemical analysis.

Two soil samples from each boring were submitted for chemical analysis by DEQ Methods
TPH-HCID, TPH-G, TPH-D and/or TPH-418.1M. Diesel- and oil-range hydrocarbons were
qualitatively detected in soil sample MW1-5 by the TPH-HCID analysis. Quantitative analysis
of soil sample MW1-5 by DEQ Method TPH-418.1M indicated that the concentration was less
than DEQ’s corresponding Level 2 cleanup standard. Hydrocarbons were not detected in sample
MW1-10 (obtained from 5 feet beneath sample MWI1-5). Gasoline- and diesel-range
hydrocarbons were qualitatively detected in soil sample MW2-10 by the TPH-HCID analysis.
-Quantitative analysis of soil sample MW2-10 by TPH-G and TPH-D analyses indicated that the
gasoline concentration was greater than the corresponding DEQ Level 2 soil Matrix cleanup
standard. The TPH-HCID chromatogram for soil sample MW2-10 appears to be similar to aged
gasoline or stoddard solvent, based on our review of the chromatogram. Hydrocarbons were not
detected in sample MW2-15, obtained from approximately 5 feet beneath sample MW2-10, or
in soil samples obtained from borings MW-3, MW-4 and B-1. Results of soil sample analyses
are summarized in Table 1.

GROUND WATER

Combustible vapor concentrations were measured in the monitoring well casings on
November 22, 1993. The concentration of combustible vapors measured in monitoring well
MW-2 was greater than 10,000 ppm. The concentration measured in monitoring well MW-3 was
400 ppm. Concentrations of combustible vapors measured in monitoring wells MW-1 and MW-4
were less than 400 ppm.

Ground water samples were obtained from the monitoring wells on November 22, 1993,
and analyzed for TPH by EPA Method 418.1, BETX by EPA Method 8020, VOCs by EPA
Method 8010, and lead by EPA Method 7421.

TPH and BETX were not detected in the ground water samples. Chloroform was detected
in all ground water samples at concentrations less than regulatory criteria. Tetrachloroethene was
detected in the ground water samples obtained from monitoring wells MW-1, MW-2 and MW-4
at concentrations less than EPA’s MCL for drinking water. Tetrachloroethene was not detected
in ground water obtained from MW-3. Trichloroethene was detected in ground water obtained
from MW-4 at a concentration less than EPA’s MCLs. Trichloroethene was not detected in the
ground water samples obtained from MW-1 through MW-3. Dissolved lead was detected in the
ground water samples obtained from MW-1, MW-3 and MW-4 at concentrations less than either
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EPA’s MCL or DEQ’s UST cleanup guidelines. Dissolved lead was not detected in the ground
water sample obtained from MW-2. The results of the ground water sample analyses are
summarized in Table 2.

CONCLUSIONS

Petroleum hydrocarbons similar to aged gasoline or stoddard soivent were detected in a soil
sample obtained from 10 feet below the ground surface in boring MW-2 at a concentration
exceeding DEQ’s Level 2 cleanup standard for gasoline. Petroleum hydrocarbons were not
detected in the sample tested from 15 feet in boring MW-2. In addition, petroleum hydrocarbons
were not detected in soil samples obtained from the other borings. The petroleum hydrocarbon-
contaminated soil that was documented near the northeast pump island during construction of the
Stage II vapor recovery system trench was not encountered in the borings.

Halogenated VOCs, including chloroform, tetrachloroethene, and/or trichloroethene, were
detected in the ground water samples obtained from each of the monitoring wells at
concentrations less than regulatory cleanup standards. The source of the tetrachloroethene,
detected in three of the ground water samples, and trichloroethene, detected in one of the ground
water samples, is unknown.

RECOMMENDATIONS
We recommend that ground water monitoring be conducted at the site on a quarterly basis.
Ground water samples should be obtained from each of the monitoring wells and analyzed for
halogenated VOCs by EPA Method 8010 and lead by EPA Method 7421. Testing for BETX
should not be necessary because BETX constituents were not detected in the monitoring well
samples during this investigation.

LIMITATIONS

We have prepared this report for use by Unocal CERT - Northern Region. This report may
be made available to prospective buyers of the property and to regulatory agencies. The report
is not intended for use by others and the information contained herein is not applicable to other
sites.

Our interpretations of subsurface conditions are based on data from widely spaced borings
at the site. It is always possible that contamination may exist in areas of the site that were not
explored by drilling.

Within the limitations of scope 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,
express or implied, should be understood.

<« O »
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We appreciate the opportunity to be of continued service to Unocal CERT - Northern
Region. Please contact us if you have questions regarding this report.

Yours very truly,

GeoEngineers, Inc.

Patrick J. Sullivan, R.G.
Geologist

vy
/Scott E. Widnéss, P.E..ﬂ1

Principal

PJS:SEW:min
Document ID: 0161331r.rl
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TABLE 1
SUMMARY OF SOIL CHEMICAL ANALYTICAL DATA!

Boring Gasoline-range | Diesel-range Oil-range
Number- Field Screening Hydrocarbons | Hydrocarbons | Hydrocarbons
Sample Results® Hydrocarbon Identification (DEQ Method | (DEQ Method | (DEQ Method

Depth Date | Headspace (DEQ Method TPH-HCID®) TPH-G%) TPH-DY) TPH-418.1M5)

(feet) | Sampled | Vapor (ppm) [ Sheen | Gasoline Diesel Qil (m%g) (ngllg) (mg/kg)

MW1-5 11/09/93 " 150 sS ND Detected Observed - - 220

MW1-10 11/09/93 <100 ss ND ND NO - - -

Mw2-10 11/09/93 350 MS Detected Detected NO 410 -

MW2-15 11/09/93 <100 sS ND ND NO - - -

MW3-20 | 11/10/93 300 ss ND ND NO - - -

MW3-55 11/10/93 <100 sS ND ND NO - - -

MW4-10 11/10/93 180 Ss ND ND NO - - -

MW4-25 | 11/10/93 140 ss ND ND NO - - -

B1-5 11/10/93 <100 sS ND ND NO - - -
B1-10 11/10/93 <100 ss ND ND NO - - -
DEQ Level 2 Cleanup Standards 80 500 500




3 1 3 1 3 1 | | 1 | | 1 | | 1
TABLE 2
SUMMARY OF COMBUSTIBLE VAPOR CONCENTRATIONS AND GROUND WATER
CHEMICAL ANALYTICAL DATA
Date Water Combustible TPH3 Aromatic VOCs* Lead
Monitoring | Monitored | Table Vapor (EPA Method (EPA Method 8020) Halogenated VOCs® | (EPA Method

Well or Elevation | Concentration® 418.1) (uaf) (EPA Method 8010) 7421)
Number Sampled (feet) (ppm) (mg/l) B E T X (ugh) (mg/l)
MW-1 11/22/93 56.15 <400 <0.6 <0.5 <0.5 <0.5 <0.5 2.9 - Chloroform 0.003

2.1 - Tetrachloroethene
Mw-2 11/22/93 57.32 >10,000 <0.6 <05 <05 <0.5 <0.5 7.0 - Chloroform <0.002

1.5 - Tetrachloroethene
MW-3 11/22/93 56.20 400 <07 <05 <0.5 <05 <05 4.2 - Chioroform 0.002
MW-4 11/22/93 56.03 <400 <0.6 <0.5 <05 | <05 <0.5 1.1 - Chloroform 0.004

3.7 - Tetrachloroethene

0.3 - Trichloroethene
Trip Blank 11/22/93 - - - <0.5 <05 <05 <0.5 14 - Methylene chloride -
Regulatory Criteria 5% 7008 | 1,000 | 10,000° 100 - Chioroform’ 0.005°
5 - Tetrachloroethene’
5 - Trichloroethene’
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APPENDIX A

FIELD EXPLORATIONS
DRILLING AND SOIL SAMPLING PROGRAM

Subsurface conditions at Unocal Service Station 4487 were explored by drilling five soil
borings (MW-1 through MW-4, and B-1) using hollow-stem auger drilling equipment owned and
operated by Crisman Drilling, Inc. of Tualatin, Oregon. The borings were drilled on
November 9 and 10, 1993. The drilling and soil sampling equipment was cleaned with a hot-
water pressure washer between drilling each boring.

A representative from our staff examined and classified the soils encountered and prepared
a detailed log of each boring. Soils encountered were visually classified in general accordance
with ASTM D 2488, the Standard Practice for Description and Identification of Soils, which is
described in Figure A-1. An explanation of the boring log symbols is presented in Figure A-2
and the boring logs are presented in Figures A-3 through A-7.

Soil samples were obtained from each boring using a split-spoon sampler (1.5-inch inside
diameter). The sampler was driven 18 inches using a 140-pound weight falling a distance of
approximately 30 inches. The number of blows needed to advance the sampler the final
12 inches is indicated to the left of the corresponding sample notations on the vertical boring log.

The sampler was cleaned between each sampling attempt with Liquinox, and rinsed with
tap water and distilled water. Two soil samples were selected from each boring for chemical
analysis. The soil samples submitted for chemical analysis are denoted with a "CA" in the boring
logs.

FIELD SCREENING OF SOIL SAMPLES

- A GeoEngineers geologist field screened soil samples obtained from the excavations, test
pit and stockpiles. Field screening results are used as a general guideline to delineate areas of
possible petroleum-related contamination. In addition, screening results are used to aid in the
selection of soil samples for chemical analysis. The screening methods used include (1) visual
screening, (2) water sheen screening and (3) headspace vapor screening.

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

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

Slight Sheen (SS) Light, colorless, dull sheen; spread is irregular, not rapid; sheen

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

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

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

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

MONITORING WELL CONSTRUCTION

Two-inch diameter, Schedule 40 PVC pipe was installed in four soil borings (MW-1
through MW-4) at the completion of drilling. The lower portion of the PVC pipe is machine-
slotted (0.02-inch slot width) to allow entry of water, floating hydrocarbons and hydrocarbon
vapors into the well casings. Medium sand was placed in the borehole annulus surrounding the
slotted portion of the PVC pipe. - The well casings are protected with lockable, flush-grade
surface monuments. Monitoring well construction details are shown in Figures A-3 through A-7.

The monitoring wells were developed by surging and removal of at least three standing well
volumes of water. The monitoring well casing rim elevations were determined to an accuracy
of 0.01 foot using an engineer’s level and an assumed site datum of 100 feet on November 10,
1993.

GROUND WATER ELEVATIONS

The depths to the ground water table relative to the monitoring well casing rims were
measured in monitoring wells MW-1 through MW-4 on November 22, 1993. The depth to
ground water was measured using an ORS (Oil Recovery Systems, Inc.) water interface probe
to an accuracy of 0.01 foot. Water table elevations were calculated by subtracting the water table
depths from the casing rim elevations. Ground water elevations are included in Table 2 and are
presented in Figure 3.
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COMBUSTIBLE VAPOR CONCENTRATIONS

Combustible vapor concentrations were measured in the monitoring well casings of MW-1
through MW-4 on November 22, 1993. Combustible vapor concentrations were measured using
a Bacharach TLV Sniffer calibrated to hexane. The lower threshold of significance for the TLV
Sniffer in this application is 400 ppm, or 3.6 percent of the lower explosive limit for hexane.
Combustible vapor concentrations are summarized in Table 2.

GROUND WATER SAMPLING PROGRAM

Ground water samples were obtained from monitoring wells MW-1 through MW-4 on
November 22, 1993, using disposable polyethylene bailers after at least three well volumes of
water were removed from each well casing. A new bailer and cord were used in each monitoring
well to reduce the possibility of cross-contamination. The samples submitted for analysis of
dissolved lead were filtered in the field using a 0.45 micron filter.

The water samples were transferred to 40-ml (milliliter) septum vials preserved with
hydrochloric acid, amber 1-liter bottles, and polyethylene 500-milliliter bottles preserved with
nitric acid in the field. Water samples were kept cool during transport to the testing laboratory.
Chain-of-custody procedures were followed during sample transport.
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GEI 85-88

SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS Riviveg GROUP NAME
WELL-GRADED GRAVEL, FINE TO
COARSE GRAVEL CLEAN GRAVEL GW COARSE GRAVEL
GRAINED GP POORLY-GRADED GRAVEL
SOILS
onggfnggAga:ggou GRAVEL GM SILTY GRAVEL l
RETAINED WITH FINES
ON NO. 4 SIEVE GC CLAYEY GRAVEL
MORE THAN 60%
RETAINED ON WELL-GRADED SAND, FINE TO
NO. 200 SIEVE SAND CLEAN SAND sw COARSE SAND
sP POORLY~-GRADED SAND
gty T T M| survome
OF
PASSES WITH FINES
NO. 4 SIEVE SC CLAYEY SAND
SILT AND CLAY ML SILT
FINE INORGANIC
GRAINED CL CLAY
SOILS LIQUID LIMIT
LESS THAN 50 ORGANIC oL ORGANIC SILT, ORGANIC CLAY
SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC SILT
MORE THAN 60%
INORGANIC
"ssg,ss{,‘g - 200 CH CLAY OF HIGH PLASTICITY, FAT CLAY H
LIQUID LIMIT |
50 OR MORE ORGANIC OH ORGANIC CLAY, ORGANIC SILT
HIGHLY ORGANIC SOiILS PT PEAT
NOTES: SOIL MOISTURE MODIFIERS:

1. Field classification is based on
visual examination of soil in general
accordance with ASTM D2488-90.

2. Soil classification using laboratory
tests is based on ASTM D2487-90.

3. Descriptions of soil density or
consistency are based on
interpretation of blowcount data,
visual appearance of soils, and/or

test data.

Dry — Absence of moisture, dusty, dry
to the touch

Moist - Damp, but no visible water
Wet - Visible free water or saturated,

usually soil is obtained from
below water tabile

é.\‘

-p
S
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-
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GEl 121-90

LABORATORY TESTS: SOIL GRAPH:

A hemical Analysis
C Chemi nalysi SM  Soil Group Symbol

FIELD SCREENING TESTS: (See Note 2)

Headspace vapor concentration data I
given in parts per million D'ssfgféﬁg?;am Between

Sheen classification system: .
/ Gradual or Approximate

NS  No Visible Sheen Location of Change

SS  Slight Sheen Between Soil Strata

MS Moderate Sheen ¥ water Level

HS Heavy Sheen Bottom of Boring

NT  Not Tested

BLOW-COUNT/SAMPLE DATA:
22 B Location of relatively

Blows required to drive a 2.4~inch I.D. undisturbed sample
split-barrel sampler 12 inches or
other indicated distances using a 12 ¥ Location of disturbed sample

—  300-pound hammer falling 30 inches.
17 0 Location of sampling attempt
with no recovery

100 Location of sample obtained

Blows required to drive a 1.5-inch |.D. in general accordance with
(SPT) split-barrel sampler 12 inches Standard Penetration Test
or other indicated distances using (ASTM D-1586) procedures

140-pound hammer falling 30 inches.
o[  Location of SPT sampling

attempt with no recovery
8 Location of grab sample

7P indicates sampler pushed with
weight of hammer or against weight
of drill rig. '

NOTES:
1. The reader must refer to the discussion in the report text, the Key to Boring Log Symbols

and the exploration logs for a proper understanding of subsurface conditions.

2. Soil classification system is summarized in Figure A-1.

W KEY TO BORING LOG SYMBOLS
& .
Geo ﬁ‘é Engineers —
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WELL SCHEMATIC
Casing Elevation (ft.): 99.76 Vapor

MONITORING WELL MW-1

DESCRIPTION
Conc.(ppm) pjow Group
Sheen  Count Samples Symbol
A lorimam surface BN SCHALT 3 inches asphall 0
monument and 700 - u] SM Gray silty fine sand (loose, moist) i

—| [—] concrete g B
=N= -5
== 150 | 7 cA™
— ] SS i
— i
H B Grades to brown silty fine sand — 10
— [ <100 8 CA i
= = Ss L : I
§ f 2-inch, Unslotted 2 Grades to medium dense, moist — 15
— || Schedule 40 PVC <100 12 1] i
—| | casing NS b s
- . 5 — 20
— [=}-Bentonite seal 2]
—] ; 200 14 [I ‘] i
== NS iz
SRE : 25
— <100 16 [I
SRE Ns : [
ZE :
— = 150 17 i
= B NS I] ..

= | 2-inch, Schedule 40 3%

— | PVC screen, <100 15 I]

— | 0.020-inch slot width | NS g i

— +|-Medium sand i

I | backfill s

= - 40

40—

Note: See Figure A- 2 for explanation of symbols
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LOG OF MONITORING WELL

FIGURE A-3
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MONITORING WELL MW-1

WELL SCHEMATIC (Continued)
Vapor
C b DESCRIPTION
-0nc.(ppm) p)ow Group
Sheen  Count Samples Symbol
40T =TI 2-inch, Schedulc 40 40
11 & | PVC screen, <100 16 i
|| 8 | 0.020-inch slot width NS |
= = Water level at 43.61 feet on 11/22/93 "
457 g <{-Medium sand Grades to loose, wet — 4%
4] K= | backfill <100 6 s
] NS
-4 é -
50| 5 — 50
11 B -
1 § Brown fine to medium sand (very dense, wet) i
- : -
55 — E . — 55
-~ | Base of well at 55.0 <100 54
1 | feet NS§ |BASALT  Black vesicular basalt )
E § Boring completed at 56.5 feet on 11/09/93 i
(1 _ -
z
- ] i
Y
& 60— - 60
o i B
65 — — 65
- =
] R
70— — 70
75— —75
80— L g0
Note: See Figure A- 2 for explanation of symbols
'/4““’ LOG OF MONITORING WELL
GeoX§E2Engineers
N> FIGURE A-3
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DEPTH IN FEET

MONITORING WELL MW-2

WELL SCHEMATIC
Casing Elcvation (ft.): 99.78 Vapor
DESCRIPTION
Conc.(ppm) pjow Group
Shecn  Count Samples Symbol
Aluminum surface OO_O ASPHALT 3 inches asphalt o
monument and <100 - ab°6°4 GP Brown pea gravel i

— [—{ concrete T‘I—S— X o o o q 5
— o o
— b o o N
|—4 -1 c o
— b o o |
— LA sM Brown to gray silty fine sand (very leose, moist)
— = —5
= = <100 3
ER= NS "
= E —10
== 350 11 CA |
— MS
— .- 2-inch, Unslotied <100 9 CA Grades to brown silty fine sand (loosc, moist) [~ 15
— [ Schedule 40 PVC Ss [l -
= 5 cosing I
— =]-Bentonite seal <100 7 — 20
=N= ss
g i Grades to medium dense 25
— 200 10 -
Si= Ns
== 30
— <100 11 i
— SS

= | 2-inch, Schedule 40 — 35

= | PVC screen, <100 16 .

— | 0.020-inch slot width | NS i

H .| Medium sand I

= | backfill s

- — 40

40-

Note: See Figure A- 2 for explanation of symbols
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LOG OF MONITORING WELL
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DEPTH IN FEET

MONITORING WELL MW-2

WELL SCHEMATIC (Continued)
Vapor
Conc.(ppm) giow Group DESCRIPTION
Sheen  Count Samples Symbol
40 2-inch, Schedule 40 <100 7 Grades to loose, wet 40
E PVC screen, SS -
i 0.020-inch slot width
e 5

| = Water level at 42.46 feet on 11/22/93 |
45 J Medium sand <100 3 .

. backfill NS -
50— — 50

1 Brown fine to coarse sand with coarse gravel [
564 —. . (very dense, wet) — 55

S Base of well at 55.0 <100 36/6" [l .

1l ] feet NS . -

. Boring completed at 56.5 feet on 11/09/93 1
60— — 60
65— — 65
70— — 70
75— — 75
80— — 80

Note: See Figure A- 2 for explanation of symbols

/.
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)

]

§
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LOG OF MONITORING WELL

FIGURE A-4
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DEPTH IN FEET

MONITORING WELL MW-3

WELL SCHEMATIC
Casing Elevation (ft.): 99.70 Vapor
DESCRIPTION
Conc.(ppm) pjow Group
Sheen  Count Samples Symbol
o Aluminum surface o,—0 ASPHALT 3 inches asphalt Y
1 monument and <100 - 0b°6°%a GP Brown pea gravel (loose, moist) i
413 = concretc K X o o o d i
— — o o
14 F b 0 O 5
I — o ©°
14 H P o o
—] o o B
— [ b o o
5 E E 3 ° o ° o —5
1B — <100 6 °s ° .
|HE s o] k
}— — -2l
15 B 114 Brown silty fine sand (loose, moist) i

1018 B 10
16 B <100 |7 o -
141 = SS R

1B B »

151 .H| 2-inch, Unstotred 15
418 & Schedule 40 PVC 100 7 || i
1H H] cesing ss |

20 g é-Bentoniw seal Grades to medium dense, moist — 20
18 8 300 1 caf] |
1H H Ss B

sH E 25
16 5 1,000 1 .
1EH B ss L i

so{H B — 30
I=R= 150 14 i

== sS [I

35| =—|-2-inch, Schedule 40 — 36
41 B | PVC screen, <100 14 I] ¥ i
1| § | 0.020-inch stot width | NS : i
11 B <1 Medium sand i
4] B 1 backfill 5

40— 1 5 40

Note: See Figure A- 2 for explanation of symbols

LOG OF MONITORING WELL
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DEPTH IN FEET

WELL SCHEMATIC

MONITORING WELL MW-3
(Continued)

Vapor

Conc.(ppm) pjow oup
Sheen  Count Samples Symbol

DESCRIPTION

40

2-inch, Schedule 40
PVC screen,
0.020-inch slot width

| Medium sand
backfill

4

f_'lIIlIIIlIIUIIIIlIIillllllll]llllﬂﬂﬂl”lII|IIIIIII1N

| Base of well at 55.0

| feet

80—

<100 6 |I Grades to loose, moist to wet
NS

¥ Water level at 43.5 feet on 11/22/93

Grades to gray silty fine sand (medium dense,
wet)

Boring completed at 56.5 feet on 11/10/93

Note: See Figure A- 2 for explanation of symbols

40

— 55

— 80

v

(U

<
Geo&§E2Engineers

/

LOG OF MONITORING WELL
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DEPTH IN FEET

WELL SCHEMATIC
Casing Elcvation (ft.): 100.78 Vapor

Conc.(ppm) piow

MONITORING WELL MW-4

Grouy,

Count Samples Syml?ol

DESCRIPTION

40—

Sheen
Aluminum surface NN ASPHALT 3 inches asphalt Y
monument and <100 - SM Brown silty fine sand (loose, moist) B

— |1 concrete ss |
== i
: .
== ~5
= = <100 5 i
== SS u
=
== —10
== 180 | 6 CA[] I
— SS
§ _:_ 2-inch, Unslotted Grades to medium dense —15
— = Schedule 40 PVC <100 1 [l X
= | casing 58 i
== -
i . ~ 20
] | Bentonite seal 2
= 120 1 || -
== NS
= 5
N 140 12 CA[f:
o Ss i~ i
— = . i
== <100 | 21 g 30
— = NS B

=1 | 2-inch, Schedule 40 | <100 17 " 35

= PVC screen, SS s

— { 0.020-inch slot width = i

<] Medium sand i

= | backfill s

= — 40

Note: See Figure A- 2 for explanation of symbols
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Ge §§ Engineers

N

LOG OF MONITORING WELL

FIGURE A-6




" uolGE:Nu.m !1 2/9« ]

' 0'|un-o!1-P1b

DEPTH IN FEET

MONITORING WELL NO. MW-4

(Continued)

WELL SCHEMATIC Vaj
por . 8 DESCRIPTION
Conc.(ppm) > g g. Group
Sheen 28 & Symbol
40 =1 2-inch, Schedule <100 13 Grades to wet 40
- — | 40 PVC screen, ss ﬂ -
] — | 0.020-inch slot |
- width
- = ¥W | 1 at 44.75 feet on 11/22/93 -
45 H .| Medium sand 100 3 ater level a 75 feet on 45

e — | backfill NS -
so-{| & — 50

1 E . _

=

7 = L1<3-$1SW  Brown fine to coarse sand with silt and occasional i
55 — .v—‘ | Base of well at <100 19 ;;i::::::SM gravel (medium dense, wet) 55

. "] 55.0 feet NS R -

J Boring completed at 56.5 feet on 11/10/93 5
60— — 60
65 — — 65

- -
70— —70
75— — 75

. R
80— — 80

Note: See Figure A--2 for explanation of symbols

o
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DEPTH IN FEET

TEST DATA BORING B-1
DESCRIPTION
Vapo!
Conc. Other Blow oup
Shecn (ppm) Test  Count Samples Symbol o
e o|ASPHALT 3 inches asphalt
1 ss <100 . al FTF|sP 6 inches coarse base gravel -
i i M Brown silty fine sand (medium dense, moist) N
5 ss <100 CA |12 o 5
101 gg <100 CA 5 1] % Grades to loose, moist — 10
15 ss <100 8 onf: — 15
20 ss <100 10 mj:: — 20
R Boring completed at 21.5 feet on 11/10/93 5
25 — — 25
30— — 30
35 — 35
40— — 40

Note: See Figure A-2 for explanation of symbols

Geo% iEngineers

«//

LOG OF BORING

FIGURE A-7
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APPENDIX B

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

ANALYTICAL DATA REVIEW

The laboratory maintains an internal quality assurance program as documented in its
laboratory quality assurance manual. The laboratory uses a combination of blanks, surrogate
recoveries, duplicates, matrix spike recoveries, matrix spike duplicate recoveries, blank spike
recoveries and blank spike 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 laboratory QA/QC and data quality
exceptions documented by the laboratory were reviewed by GeoEngineers using the applicable
data validation guidelines from the following documents: "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.

TRIP BLANK

One trip blank was obtained and analyzed by EPA Methods 8010 and 8020 tests to evaluate
handling (both field and laboratory) procedures and the analysis process. Methylene chloride was
detected in the trip blank.

ANALYTICAL DATA REVIEW SUMMARY

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

GeoEngineers B-1 File No. 0161-331-P18/020994
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)::E ék:: AnolyticoITechnologies,lnc. 17400 SW. Upper Boones Ferry Road, Suite 270 Durham, OR. 97224

(503) 684-0447 (503) 620-0393 (FAX)

ATl 1.D. 311563

November 29, 1993

Pat Sullivan
GeoEngineers, Inc.
7504 SW Bridgeport Rd.
Portland, OR 97224

Project Name/Number: Oregon City / 0161-331-P18

Attention: Pat Sullivan

On November 11,1993, Analytical Technologies, Inc. received ten soil samples for
analysis for the above listed project. The samples were analyzed with EPA
methodology or equivalent methods. The results of these analyses and the quality
control data, which follow each set of analyses, are enclosed.

If you have any questions or comments, please do not hesitate to contact us at
(503)684-0447.

A 0}

Fred Voosen Alan J. Kleinschmid'&o(
Project Manager Laboratory Manager
AJK:alm

Enclosure



)! A\, AndlyticciTechnologies,inc.

SAMPLE CROSS REFERENCE SHEET

CLIENT: GeoEngineers, Inc. ATI I.D.: 311563
PROJECT #: 0161-331-P18
PROJECT NAME: Oregon City MATRIX: Soil
ATl # CLIENT DESCRIPTION DATE SAMPLED
311563-1 MW 1-5 11/09/93
311563-2 MW1-10 11/09/93
311563-3 MW2-10 11/09/93
311563-4 MW2-15 11/09/93
311563-5 MWS3-20 - 11/10/93
311563-6 MW3-55 11/10/93
31156863-7 MW4-10 11/10/93
311563-8 MW4-25 11/10/93
311563-9 B1-5 11/10/93
311563-10 B1-10 11/10/93
----------- TOTALS------------
MATRIX # SAMPLES
Soil 10

ATl STANDARD DISPOSAL PRACTICE )
The samples from this project will be disposed of in thirty (30) days from the date of the
report. If an extended storage period is required, please contact our sample control
department before the scheduled disposal date.




)! ;K AnalytcalTechnologies,Inc.

ANALYTICAL SCHEDULE

CLIENT: GeoEngineers, Inc. ATI I.D.: 311563
PROJECT #: 0161-331-P18

PROJECT NAME: Oregon City

ANALYSIS TECHNIQUE REFERENCE LAB
Hydrocarbon Identification GC/FID OR TPH-HCID PLD
Petroleum Hydrocarbon GC/PID OR TPH-G PLD
Petroleum Hydrocarbon GC/FID OR TPH-D PLD
Petroleum Hydrocarbon IR OR TPH-418.1 PLD

ATI - Portland
ATI - Renton

ATI - San Diego
AT! - Phoenix
ATI - Pensacola
ATl - Fort Collins
Subcontract

oy g v
-
o

M NMTOTIW
cCOZ2IT0
w x X



é AnolyticalTechnologies, inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-HCID (Oregon) ATl LD.: 311563-0
CLIENT 1.D.: Method Blank DATE SAMPLED: N/A
CLIENT: GeoEngineers, Inc. DATE RECEIVED: N/A
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE LESS THAN 20 mg/Kg

(C6 - C10)
DIESEL LESS THAN 50 mg/Kg

(C10 - C28) -
C28-C40 NOT OBSERVED
SURROGATES:

1-CHLOROOCTANE (50% - 150%)

O-TERPHENYL

(50% - 160%)

99%
109%

Analyst: ﬂh \l'|§/q7
Reviewer:__{_,_j\_—\_ﬁ-_?_}




)! ék. AnolyiicoITechnolégies,Inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-HCID (Oregon) ATl L.D.: 311563-1
CLIENT I.D.: MW1-5 DATE SAMPLED: 11/09/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRA_CTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE LESS THAN 20 mg/Kg

{C6 - C10)
DIESEL GREATER THAN 50 mg/Kg *

{C10 - C28) -
C28-C40 OBSERVED
SURROGATES:
1-CHLOROOCTANE (50% - 150%) 101%
O-TERPHENYL {50% - 150%) 111%

* = Petroloum hydrocarbons heavier than diesel

Analyst: /[}/-)- ”{lf“7
Reviewer: _Cg_‘ﬁ_l‘_;-_ﬁ:b




)! Ak. AnatyticolTechnologies, Inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-HCID (Oregon) ATl 1.D.: 311563-2
CLIENT I.D.: MW1-10 DATE SAMPLED: 11/09/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE LESS THAN 20 mg/Kg

{C6-C10)
DIESEL LESS THAN 50 mg/Kg

{C10 - C28) -
C28-C40 NOT OBSERVED
SURROGATES:

1-CHLOROOCTANE (50% - 150%)

O-TERPHENYL

{50% - 150%])

98%
108%

Analyst: 7:7’0 ! {lf/‘?’}

Reviewer: C

o |l'l$’cl”3



<2__A§Anolyhcol'l‘ecl'\nologies,lnc.
GAS CHROMATOGRAPHY RESULTS

TEST: TPH-HCID (Oregon) ATl 1.D.: 311563-3
CLIENT 1.D.: MW2-10 DATE SAMPLED: 11/09/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: : 0161-331-P18 DATE EXTRACTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE GREATER THAN 20 mg/Kg

(C6 - C10)
DIESEL GREATER THAN 50 mg/Kg

{C10 - C28) -
C28-C40 NOT OBSERVED
SURROGATES:
1-CHLOROOCTANE (50% - 1560%) 136%
O-TERPHENYL {50% - 150%) 117%

Analyst: ﬁA \(! If/ 43

Reviewer: _Cf-;,_]_\_'_'_g_? >



)! A\ AnclyticalTechnologies,inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-HCID (Oregon) ATI 1.D.: 311563-4
CLIENT I.D.: MW2-15 DATE SAMPLED: 11/09/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: - 0161-331-P18 DATE EXTRACTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE LESS THAN 20 mg/Kg

(ce-C10)
DIESEL LESS THAN 50 mg/Kg

(C10 - C28)
C28-C40 NOT OBSERVED
SURROGATES:
1-CHLOROOCTANE (50% - 150%) 99%
O-TERPHENYL {50% - 1560%) 110%

Analyst: ’ﬁﬂ- H!”’/q 3

Reviewer:CS [1 -1 )

1

S

1



é AnclyticalTechnologies,inc.

TEST:

CLIENT L.D.:
CLIENT:
PROJECT #:
PROJECT NAME:

SAMPLE MATRIX:

GAS CHROMATOGRAPHY RESULTS

TPH-HCID (Oregon)

MW3-20

GeoEngineers, Inc.
0161-331-P18

Oregon City
SOIL

AT! 1.D.:

DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DILUTION FACTOR:
UNITS:

311563-5
11/10/93
11/11/93
11/12/93
11/13/93
1

mg/Kg

PARAMETER

RESULTS

GASOLINE
(C6-C10)

DIESEL
(C10 - C28)

C28-C40

SURROGATES:

1-CHLOROOCTANE {50% - 150%)

O-TERPHENYL

(50% - 150%)

LESS THAN 20 mg/Kg

LESS THAN 50 mg/Kg

NOT OBSERVED

100%
111%

Analyst: '{/'/4 Y /‘_{(77

Reviewer: (" <, j\- S ‘oz 3




)! |\ AncdiyticclTechnologies, inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-HCID (Oregon) ATl 1.D.: 311563-6
CLIENT 1.D.: MW3-55 DATE SAMPLED: 11/10/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE LESS THAN 20 mg/Kg

{C6 - C10)
DIESEL LESS THAN 50 mg/Kg

(C10 - C28)
C28-C40 NOT OBSERVED
SURROGATES:
1-CHLOROOCTANE (50% - 150%) 100%
O-TERPHENYL {50% - 150%) 111%

10

Analyst: 'f)‘n‘ ‘l!tSIq'}

Reviewer: S | 1718 )



)! A\ AnalyticalTechnologies,Inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-HCID {Oregon) ATt 1.D.: 311563-7
CLIENT 1.D.: MW4-10 DATE SAMPLED: 11/10/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOiL DILUTION FACTOR: 1 .
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE LESS THAN 20 mg/Kg

{C6 - C10)
DIESEL LESS THAN 50 mg/Kg

{C10 - C28)
C28-C40 NOT OBSERVED
SURROGATES:
1-CHLOROOCTANE (50% - 1650%) 105%
O-TERPHENYL {50% - 150%) 116%

11

Analyst: VG A lll Kl"”
Reviewer: €S [1=159 3




)! é\, AndlyticalTechnologies,Inc.

GAS CHROMATOGRAPHY RESULTS

TEST: ' TPH-HCID (Oregon) ATl 1.D.: 311563-8
CLIENT I.D.: MW4-25 DATE SAMPLED: 11/10/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE LESS THAN 20 mg/Kg

(C6 -C10)
DIESEL LESS THAN 50 mg/Kg

{C10 - C28) -
C28-C40 NOT OBSERVED
SURROGATES:

1-CHLOROOCTANE (50% - 150%)
O-TERPHENYL {50% - 150%)

103%
114%

12

Analyst: A \\‘ ";lq 3
Reviewer: (<, 1\- I§-‘F3




)! !\. AnalyticalTechnologies,Inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-HCID (Oregon) ATI I.D.: 311563-9
CLIENT 1.D.: B1-5 DATE SAMPLED: 11/10/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE LESS THAN 20 mg/Kg

(C6-C10)
DIESEL LESS THAN 50 mg/Kg

{C10 - €28)
€28-C40 NOT OBSERVED
SURROGATES:

1-CHLOROOCTANE (60% - 1560%)

O-TERPHENYL

(50% - 150%)

97%
107%

13

Analyst: ’B’g \ , lY’ﬁ

Reviewer: €% [ 1~ 190




é& AncdlyticalTechnologies,inc

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-HCID (Oregon) ATl 1.D.: 311563-10
CLIENT L.D.: B1-10 DATE SAMPLED: 11/10/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/12/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/13/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/Kg

PARAMETER RESULTS
GASOLINE LESS THAN 20 mg/Kg

(c6 -C10)
DIESEL LESS THAN 50 mg/Kg

(C10 - C28)
€28-c40 NOT OBSERVED
SURROGATES:
1-CHLOROOCTANE (50% - 150%]) 98%
O-TERPHENYL {50% - 150%) 108%

Analyst: ’f)gullsl‘ﬂ

Reviewer: C S i1°1S-G S

14



)&K) AnalyticalTechnologies,inc.

GAS CHROMATOGRAPHY SPIKE RESULTS

ATI ACCESSION: 311563
TEST: TPH-HCID (Oregon) QC SAMPLE: Method Blank
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/12/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 1 1/1 3/93
PROJECT NAME: Oregon City DILUTION FACTOR: 1
SAMPLE MATRIX: SOIL UNITS: mg/Kg
DuUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT REC. RPD
DIESEL < 50 100 100 100 101 101 1
SURROGATE:
1-CHLOROOCTANE (50% - 150%) 100% 94%
O-TERPHENYL {50% - 150%) 110% 103%
CONTROL UMITS
% REC RPD
70-130 20

DIESEL

15

Analyst: 'ﬁ‘g \lh{laﬂ

Reviewer: ¢S 1115 L85
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Data File égme F:\DATA\FUELS\DEEMTER\D\931112\064R0101.D

Operator : FUELS Page Number : 1 ™=

Instrument : DEEMTER vial Number : 64 1

Sample Name : DG 200 Injection Number : 1

Run Time Bar Code: Sequence Line : 1
Instrument Method: OHCID.MTHm

. 12 Nov 93 @8:55 PM
28:10 AH Analysis Method : OR-HCID.HM
: O :

Sample Amount
ISTD Amount

Acquired on

Report Created on: 14 Nov 93

Last Recalib on 94 AUG 93 09:41 AM
1

Multiplier
-

i
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Data File ﬁ%me 3
Operator :

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

Report Created on:
Last Recalib on
Multiplier
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F:\DATA\FUELS\DEEMTER\D\931112\07®R0101.D

FUELS

DEEMTER

HB 11/12

13 Nov 93 02:34 AM
14 Nov 93 ©08:22 AM

@4 AUG 93 ©@9:41 AH
1
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. [HAMATSLS]
| YAV

OR TPH-HCID

[

Page Number :
vial Number : 70
Injection Number : 1
Sequence Line :
Instrument Method:
Analysis Method
Sample Amount
ISTD Amount

1
OHCID.!ITH
OR-HCID.!!
9]
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Data File é%me F:\DATA\FUELS\DEBMTER\D\SBI112\071R@101.D
Operator : FUELS Page Number : 1 o=
Instrument : DEEMTER Vial Number : 71 i
Sample Name : BS 11/12 Injection Number : 1 ’
Run Time Bar Code: Sequence Line : 1
Acgquired on : 13 Nov 93 ©3:32 AM Instrument Method: OHCID.MTﬁq
Report Created on: 14 Nov 93 @8:25 AM Analysis Hethod OR-HCID.L -
Last Recalib on o4 AUG 93 ©9:41 AH Sample Amount : 0 ‘

Multiplier

1
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ISTD Amount
=



o000 —

OT

0

i

Data File #%me

Operator :
Instrument :
Sample Name :
Run Time Bar Code:
Acquired on :
Report Created on:
Last Recalib on :
Hultiplier :
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1 {32
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OR TPH-HCID

F: \DATA\FUELS\DEEMTER\D\931112\072R0101.D

FUELS
DEEMTER
BSD 11/12

13 Nov 93
14 Nov 93
24 AUG 93
1

24:29 AM
©8:27 AM
©9:41 AM

19

[

Page Number :
vial Number : 72
Injection Number : 1
Sequence Line : 1
Instrument Method: OHCID.HT!
Analysis Method OR-HCID.I
Sample Amount : O

ISTD Amount :
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Data File égme . F:\DATA\FUELS\DEEMTER\D\931112\073R0101. D
Operator : FUBLS
Instrument : DEEMTER
Sample Name : 311563-1

Run Time Bar Code

. Acquired on

Report Created on
Last Recalib on :
Multiplier :

)] O [
0 O :
0 0 O
0 0

VIO DI ._-L..— [ S VUp—" Sy ——J—-—-—‘.—..—vl_..—‘-—t

O 404

13 Nov 93 ©5:26 BAM
14 Nov 93 ©08:29 AN
@4 AUG 93 99:41 AH

1
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ALTIALS

e 900

OR TPH-HCID
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Page Number :
Vial Number : 73
Injection Number :
Sequence Line

=

=

Instrument Hethod OHCID T
Analysis Method : OR-HCID. IH

Sample Amount : @
ISTD Amount :
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Data File ﬁ%me :
Operator :
Instrument :
Sample Name :
Run Time Bar Code:

Acquired on s
Report Created on:
Last Recalib on
Multiplier

@4 AUG 93 09:41 AM

1
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Sample Amount
ISTD Amount
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F:\DATA\FUBLS\DEEMTER\D\931112\074R0101.D
FUELS Page Number : 1
DEEMTER Vial Number : 74
311563-2 Injection Number : 1
Sequence Line : 1
13 Nov 93 @6:24 AH Instrument Method: OHCID.HTH
14 Nov 93 ©8:33 AM Analysis Method OR-HCID.H
Q
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Data File ﬁgme
Operator
Instrument
Sample Name
Run Time Bar Code:
Acquired on
Report Created on:
Last Recalib on
Hultiplier
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OR TPH-HCID
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Page Number :
Vial Number : 75
Injection Number :
Sequence Line

B
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Instrument Hethod: OHCID.HMTH
Analysis Hethod : OR—HCID.W*
. 0 )

Sample Amount
ISTD Amount
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Data File é%me :
Operator :
Instrument :

Sample Name
Run Time Bar Code:
Acquired on :
Report Created on:
Last Recalib on
Multiplier
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FUELS
DEEMTER
311563-3
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1

©8:18 AM
28:38 AM
@4 AUG 93 ©9:41 AH

23

F-086

OR TPH-HCID
Page Number 1
vial Number : 76
Injection Number 1
Sequence Line : 1
Instrument Method: OHCID.MTH
Analysis Method OR-HCID.I!
Sample Amount 2

ISTD Amount



=
| -
N Y i 0] it -
0 o) 0 0 0 o
% . 0
0 0 Q 0 O 0 -
5 ) 0 0 O Q . :
OJ“'“" L PSR T - R R i
-
Mo o ——————————————— e o s s e o ‘ H
[ ) -
.200 |
. -
r-ﬂ i
. i s s e e T, TR TR 0494 |
O
=
- nl
H“_)(.__; m smm £ mrosm maTE IR s K089 =
(\) |7 YANYS
0 B
=
o}
L
. -
0O
Lo
=
OR TPH-HCID
-
i ‘ i
Data File N%me : F: \DATA\FUELS\DEEMTER\D\931112\077R0101.D
Operator : FUELS Page Number : 1 -
Instrument : DEEMTER vial Number : 77 !
Sample Name : 311563-4 Injection Number 1 )
Run Time Bar Code: Sequence Line : 1
Acquired on : 13 Nov 93 09:13 AM Instrument Hethod: OHCID.HTH
Report Created on: 14 Nov 93 ©8:40 AM Analysis Method : OR-HCID./V
Last Recalib on @4 AUG 93 ©9:41 Al Sample Amount o <
Multiplier 1 ISTD Amount
-
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Data File A%me

Operator
Instrument

Sample Name
Run Time Bar Code:
Acquired on :
Report Created on:
Last Recalib on
Multiplier :
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F:\DATA\FUELS\DEEMTER\D\93111

FUELS

DEEMTER

311563-5

13 Nov 93 190:11 AM
14 Nov 93 ©8:42 AM

94 AUG 93 ©9:41 AM

1
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ISTD Amount
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Page Number s 1
vial Number : 78
Injection Number 1
Sequence Line : 1
Instrument Method: OHCID.HTH
Analysis Hethod : OR-HCID.II
Sample Amount : @
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Data File N(%me 3 F:\DATA\FUELS\DEEHTER\D\931112\079R®101.D
Operator : FUELS Page Number 1 -
Instrument : DEEMTER Vial Number : 79 !
Sample Name : 311563-6 Injection Number : 1 ‘
Run Time Bar Code: Sequence Line : 1
Acquired- on : 13 Nov 93 11:09 AN Tnstrument Method: OHCID.HTH
Report Created on: 14 Nov 93 08:43 Al Analysis Method OR-HCID.I™
Last Recalib on 24 AUG 93 ©09:41 AM Sample Amount 0 I
Hultiplier 1 ISTD Amount .
~
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Data File ﬁ%me : F:\DATA\FUELS\DEEMTER\D\931112\08®R0101 D
Operator : FUELS Page Number : 1
Instrument : DEEMTER Vial Number : 80
Sample Name : 311563-7 Injection Number : 1
Run Time Bar Code Sequence Line 1
Acquired on 13 Nov 93 12:08 PH Instrument Method OHCID.HTH
Report Created on: 14 Nov 93 ©08:45 AH Analysis Hethod OR-HCID.H"
Last Recalib on @4 AUG 93 09:41 AH Sample Amount o

Multiplier

1
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ISTD Amount
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Data File ﬁ%me

Operator
Instrument

Sample Name
Run Time Bar Code
Acquired on

Report Created on:

Last Recalib on
Hultiplier
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OR TPH-HCID
i
F:\DATA\FUELS\DEEHTER\D\931112\081R®101.D
FUELS Page Number 1 -
DEEMTER vial Number 81 ;
: 311563-8 Injection Number : 1 3
: Sequence Line : 1
13 Nov 93 01:04 PH Instrument Method: OHCID.!TH
14 Nov 93 08:47 AM Analysis Method : OR-HCID.™
@4 AUG 93 ©9:41 AN Sample Amount (4} :
1 ISTD Amount
=

28




OT

0

o

i

Data File ﬂgme
Operator
Instrument
Sample Name

Run Time Bar Code

Acquired on
Report Created on
Last Recalib on
Multiplier

N
O
0
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[ T RS I S TR

| RSP S

18400

F:\DATA\FUELS\DEENTER\D\931112\082R0101.D

FUELS

DEEMTER

311563-9

13 Nov 93 @1:59 PH
14 Nov 93 08:48 AN

@4 AUG 93 ©09:41 AH
1
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el eeeNeme = _,.-I RN UUVES m...l e lemam ol me amdem e e
9:49t
S [ 088
OR TPH-HCI
Page Number 1
vial Number : 82
Injection Number : 1
Sequence Line : 1
Instrument Method: OHCID.HMTE
Analysis Method OR-HCID.!

Sample Amount : @
ISTD Amount :



Data File ﬁgme

Operator
Instrument
Sample Nam

Run Time Bar Code
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Report Created on
Last Recalib on

Multiplier
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F:\DATA\FUELS\DEEMTER\D\931112\@83RG101 .D
FUELS Page Number 1 =
DEEMTER vial Number : 83 L
311563-10 Injection Number : 1 I
Sequence Line 1
13 Nov 93 ©2:56 PH Instrument Hethod OHCID.HT!
14 Mov 93 08:50 AH Analysis Method ' : OR-HCID.
©4 AUG 93 ©9:41 AH Sample Amount : © !
1 ISTD Amount

=
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Instrument
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1Ny
Data File ﬁ%me

Sample Name :
Run Time Bar Code:
Acquired on

Report Created on.

OT
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H

Last Recalib on

Multiplier
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0) (D [
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F: \DATA\FUELS\DEEMTER\D\93111

FUELS
DEEMTER
DG 200

13 Nov 93 ©3:53 PH
14 Nov 93 ©8:51 AH
@4 AUG 93 ©09:41 AH
1
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- O-493

- 19-0686
OR TPH-HCID

2\084RQ101.D

Page Number :
vial Number : 84
Injection Number : 1
Sequence Line : 1
Instrument Method: OHCID.HTH
Analysis Method : OR-HCID.1I
Sample Amount : @

ISTD Amount
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)&\7 AnciyticalTechnologies,inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-GASOLINE {Oregon) ATl LD.: 311563-0
CLIENT 1.D.: Method Blank DATE SAMPLED: N/A
CLIENT: GeoEngineers, Inc. DATE RECEIVED: N/A
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/16/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/16/93
SAMPLE MATRIX: SOlL DILUTION FACTOR: 1

‘ UNITS: mg/Kg
PARAMETER RESULTS
GASOLINE < 5.0

BENZENE-NAPHTHALENE

SURROGATE:
TRIFLUOROTOLUENE {60% - 160%) 103%

32

Analyst: /ﬂ / 7/2
Reviewer: ZZ /((2 Z[S.?



)! A\, AnclyticalTechnologies, Inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-GASOLINE (Oregon) ATl L.D.: 311563-3
CLIENT I.D.: MW2-10 DATE SAMPLED: 11/09/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/16/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/16/93
SAMPLE MATRIX: SOIL DILUTION FACTOR: 20

‘ UNITS: mg/Kg
PARAMETER RESULTS
GASOLINE 1100

BENZENE-NAPHTHALENE

SURROGATE:
TRIFLUOROTOLUENE (60% - 160%) 97%

33

Analyst: %///7/{/?
N

Reviewer: &2 ”('(E/QZ




é AnalyiicalTechnologies,Inc.

GAS CHROMATOGRAPHY DUPLICATE RESULTS

ATl ACCESSION: 311563
TEST: TPH-GASOLINE {Oregon) QC SAMPLE: 311585-6
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/16/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/16/93
PROJECT NAME: Oregon City DILUTION FACTOR: 1
SAMPLE MATRIX: SOIL UNITS: mg/Kg
‘ SAMPLE

SAMPLE Dup
PARAMETER RESULT RESULT RPD
GASOLINE < 5.0 < 5.0 N/A
SURROGATE:
TRIFLUOROTOLUENE(50% - 150%) 86% 87%

CONTROL LIMITS
RPD
20

GASOLINE

34

v
~

Reviewer: (CS -1 1-013



)! A\, AnalyrcciTechnologies, Inc.

GAS CHROMATOGRAPHY SPIKE RESULTS

ATI ACCESSION: 311563
TEST: TPH-GASOLINE (Oregon) QC SAMPLE: 311585-7
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/16/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/16/93
PROJECT NAME: Oregon City DILUTION FACTOR: 1
SAMPLE MATRIX: SOIL UNITS: mg/Kg
‘ DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT REC. RPD
GASOLINE < 6.0 100 92 92 92 92 0
SURROGATE:
TRIFLUOROTOLUENE (50% - 150%) 98% 94%
CONTROL LIMITS
% REC RPD

Gasoline 50-119 20

Analyst: /ﬂ; //7A5

Reviewer: éQ ”//7'/23

35



)! A\, AnalyticalTechnologies, Inc

GAS CHROMATOGRAPHY SPIKE RESULTS

ATI ACCESSION: 311563
TEST: TPH-GASOLINE {Oregon) QC SAMPLE: Method Blank
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/16/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/16/93
PROJECT NAME: Oregon City DILUTION FACTOR: 1
SAMPLE MATRIX: SOIL UNITS: mg/Kg
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT REC. RPD
GASOLINE < 5.0 100 108 108 102 102 6
SURROGATE:
TRIFLUOROTOLUENE (50% - 150%) 106% 101%
CONTROL LIMITS

% REC RPD

Gasoline 72-124 20

36

Analyst: ﬂﬂ/ 7/ ﬁ

Reviewer:im




Data File Name

Operator
Instrument

<20°T

S80S

<20

OT

ST

N
0

Sample Name

H
Run Time Bar Code:

Acquired on

Report Created on:
Last Recalib on

Multiplier

3
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N TPEL
w A e e -

A o

F:\DATA\FUELS\WATSON\D\931116\001F01®1.D

{1 IFUELS! !
WATSON
STD-C

16 Nov 93 11:06 AM

16 Nov 93 11:41 AM
10 NOV 93 @9:01 AM -
1

37

Page Number

vial Number
Injection Number
Sequence Line

-~

e

Instrument Method: BETX1.MTH

Analysis Method
Sample Amcunt
ISTD Amount

.
.

OTPHG.MTH
%]



Data File
Operator
Instrument
Sample Nam
Run Time B
Acquired o

Report Created on:
Last Recalib on

Multiplier

P N @
0 0 0
0 0 0 0
o g 0 . .9
0 |
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,_‘ -
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=
ok
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-
OR TPH-C
(\V
0
Name F: \DATA\FUELS\WATSON\D\931116\0@2F0101.D
: I11FUELS! ! Page Number : 1
WATSON vial Number : 2
e : WRB Injection Number : 1
ar Code: Sequence Line s 1
n : 16 Nov 93 11:34 AM Instrument Method: BETX1.MTH
16 Nov 93 11:57 AM Analysis Method : OTPHG.MTH
Sample Amount o

1@ NOV 93 ©9:01 AM
1

38

ISTD Amount
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Data File Name : F:\DATA\FUELS\WATSON\D\931116\0@7F0101.D
Operator : |1!FUEBLS!!! Page Number : 1
Instrument : WATSON vial Number : 7
Sample Name : MB 11-16 Injection Number : 1
Run Time Bar Code: Sequence Line : 1
Acquired on : 16 Nov 93 ©@4:44 PM Instrument Method: BETX1.MTH
Report Created on: 17 Nov 93 03: 12 AM Analysis Method : OTPHG.MTH
Last Recalib on : 1@ NOV 93 ©9:01 AM Sample Amount : O

Multiplier s 1 ISTD Amount
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Data File Name F:\DATA\FUELS\WATSON\D\931116\008F0101.D
Operator {1 IFUBLS!!! Page Number 1
Instrument WATSON vial Number 8
Sample Name 311563-3 1:20 Injection Number 1
Run Time Bar Code Sequence Line 1
Instrument Method: BETX1.MTH

Acquired on

Report Creatéd on
Last Recalib on

Multiplier

e s s e es 9e se es o

16 Nov 93 @5:12 PM
17 Nov 93 ©09:16 AM
10 NOV 93 09:01 AM
1
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Analysis Method
Sample Amount
ISTD Amount
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Data File Name : F:\DATA\FUELS\WATSON\D\931116\012F0101 .D
Operator : !1{FUBLS!!! Page Number : 1
Instrument : WATSON vial Number : 12
Sample Name BS 11-16 Injection Number : 1

Run Time Bar Code

Acquired on : 16 Nov 93 @7:07 PM
Report Created on: 17 Nov 93 ©09:25 AM
Last Recalib on : 10 NOV 93 09:01 AM
Multiplier :

41

Sequence Line : 1
Instrument Hethod: BETX1.MTH
Analysis Method : OTPHG.MTH
Sample Amount : 9

ISTD Amount :
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Data File Name F:\DATA\FUELS\WATSON\D\QBI116\013F01@1.D
Operator 11 |FUELS! !} Page Number 1
Instrument : WATSON vial Number : 13
Sample Name + STD-C Injection Number : 1
Run Time Bar Code: . Sequence Line s 1
Acquired on : 16 Nov 93 ©07:36 PM Instrument Method: BETX1.MTH
Report Created on: 17 Nov 93 209:27 AM Analysis Method : OTPHG.MTH
Sample Amount : @

LL.ast Recalib on
Multiplier

10 NOV 93 09:01 AM
1
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ISTD Amount
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Data File Name s F:\DATA\FUELS\WATSON\D\931116\018?0101.D
Operator ¢ J1IFUEBLS!!! Page Number : 1
Instrument : WATSON vial Number : 18
Sample Name + 311585-6 Injection Number : 1
Run Time Bar Code: Sequence Line : 1
Acquired on : 16 Nov 93 10:01 PM Instrument Method: BETX1.MTH
Report Created on: 17 Nov 93 09:37 AM Analysis Method : OTPHG.MTH
Last Recalib on : 1@ NOV 93 05:01 AM Sample Amount : @
Multiplier s 1 ISTD Amount :
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Data File Name
Operator
Instrument
Sample Name

Run Time Bar Code:

Acquired on

-

Report Created on:

Last Recalib on
Multiplier

. F:\DATA\FUELS\WATSON\D\931116\019F0101.D

: VYIFUBLS!!!

WATSON

311585-6 DUP

16 Nov 93
17 Nov 93

10:31 PM
©09:38 AM

10 NOV 93 09:01 AM

1
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Page Number

Vvial Number
Injection Number
Sequence Line

1
19
1

: 1
Instrument Method: BETX1.MTH

Analysis Method
Sample Amount
ISTD Amount

OTPHG.MTH
7]

1

1
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Data File Name F:\DATA\FUELS\WATSON\D\SSl116\020F0161.D
Operator 11 1FUEBLS!!! Page Number : 1
Instrument WATSON vial Number 1 20
Sample Name 311585-7 Injection Number : 1
Run Time Bar Co Sequence Line : 1
Acquired on 16 Nov 93 11:00 PM Instrument Method: BETX1.MTH
Report Create 17 Nov 93 ©9:42 AM Analysis Method : OTPHG.MTH
Sample Amount ]

Last Recalib on

Multiplier

10 NOV 93 @9:01 AM
1
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Data File Name : F \DATA\FUELS\WATSON\D\931116\021?@101.D f
Operator : J1IFPUELS!!I Page Number 1
Instrument : WATSON vial Number : 21
Sample Name : 311585-7 MS Injection Number : 1 :
Run Time Bar Code: Sequence Line s 1 |
- Acquired on : 16 Nov 93 11:29 PM Instrument Method: BETX1.MTH
Report Created on: 17 Nov 93 ©9:44 AM Analysis Method : OTPHG.MTH
Last Recalib on : 1@ NOV 93 @9:01 AM Sample Amount : O r'
Multiplier : 1 ISTD Amount ,
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Data File Name : F:\DATA\FUELS\WATSON\D\931116\622F0101.D
Operator : !1IFUBLS!!! Page Number : 1
Instrument : WATSON vial Number s 22
Sample Name s 311585-7 MSD Injection Number : 1
Run Time Bar Code: Sequence Line P
Acquired on : 16 Nov 93 11:58 PM Instrument Method: BETX1.MTH
Report Created on: 17 Nov 93 ©9:49 AM Analysis Method : OTPHG.MTH
Last Recalib on : 1@ NOV 93 09:01 AM Sample Amount : O
Multiplier s 1 ISTD Amount :
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Data File Name : F:\DATA\FUELS\WATSON\D\931116\024F6101.D '
Operator : 11IFUBLS!!! Page Number : 1
Instrument : WATSON vial Number : 24
Sample Name STD-C Injection Number : 1 1‘
Sequence Line 1

Run Time Bar Code; :
Instrument Method: BETX1.MTE

Acquired on : 17 Nov 93 00:56 AM

Report Created on: 17 Nov 93 10:28 AM - Analysis Method : OTPHG.MTE

Last Recalib on : 1@ NOV 93 09:21 AM Sample Amount : @ =

Multiplier : 1 ISTD Amount : |
™~
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Data File Name 3 F:\DATA\FUELS\WATSON\D\931116\025F0101.D
Operator : 111FUELS!!! Page Number : 1
Instrument : WATSON vial Number : 25
Sample Name : BSD 11-16 Injection Number : 1
Run Time Bar Code: Sequence Line : 1
Acquired on . : 17 Nov 93 ©01:25 AM Instrument Method: BETX1.MT!
Report Created on: 17 Nov 93 10:09 AM Analysis Method OTPHG.MTF
Last Recalib on : 1@ NOV 93 @9:21 AM Sample Amount : O
Multiplier : 1 ISTD Amount :
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Data File Name : F: \DATA\FUELS\WATSON\D\931116\0272‘0101.D ‘
Operator : |VIFUELS!!! Page Number : 1
Instrument : WATSON vial Number : 27 —
Sample Name : STD-C Injection Number : 1
Run Time Bar Code: Sequence Line : 1
Acquired on . 17 Nov 93 ©2:22 AM Instrument Method: BETX1.MTF
Report Creatéd on: 17 Nov 93 ©09:06 RM Analysis Method : OTPHG.MTF
Last Recalib on : 1@ NOV 93 ©9:01 RM Sample Amount : @ =
Multiplier : 1 ISTD Amount : ‘
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ég AnciyticalTechnologies, inc

TEST:

CLIENT L.D.:
CLIENT:
PROJECT #:
PROJECT NAME:

SAMPLE MATRIX:

GAS CHROMATOGRAPHY RESULTS

TPH-DIESEL (Oregon)

Method Blank
GeoEngineers, Inc.
0161-331-P18
Oregon City

Sail

ATl I.D.:
DATE SAMPLED:
DATE RECEIVED:

DATE EXTRACTED:

DATE ANALYZED:

DILUTION FACTOR:

UNITS:

311563-0
N/A

N/A
11/19/93.
11/19/93
1

mg/Kg

PARAMETER RESULTS

DIESEL 20
C10-C28

SURROGATE:

O-TERPHENYL {50% - 150%) 96%

51

Analyst: 'ﬁb '\\'/22/4}

Reviewer: /) /I/Z&/I’J




é& AnciyricolTechnologies,inc.

GAS CHROMATOGRAPHY RESULTS

TEST: TPH-DIESEL (Oregon) ATl LD.: 311563-3
CLIENT L.D.: MW2-10 DATE SAMPLED: 11/09/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/19/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/19/93
SAMPLE MATRIX: Soil , DILUTION FACTOR: 5
UNITS: mg/Kg

PARAMETER RESULTS
DIESEL 410

c10-C28
SURROGATE:
O-TERPHENYL {50% - 150%]} 97%

52

Analyst: ﬁﬂ( ”/ 4 Z/ 7—5

Reviewer:__ /A ”/ ZZ/ 2




é AnalyticalTechnologies,Inc.

GAS CHROMATOGRAPHY DUPLICATE RESULTS

ATI ACCESSION: 311563
TEST: TPH-Diesel (Oregon) QC SAMPLE: 311550-3
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/19/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/19/93
PROJECT NAME: Oregon City DILUTION FACTOR: 2
SAMPLE MATRIX: Soil UNITS: mg/Kg
SAMPLE
SAMPLE pup
PARAMETER RESULT RESULT RPD
DIESEL 630 530 17
SURROGATE:
O-TERPHENYL (50% - 150%) 98% 98%
CONTROL LIMITS
RPD
DIESEL 20

Analyst: 1.4, \‘/Z‘L/[T}
Reviewer: (D ///2&/23
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‘)ﬁk AnciyticaiTechnologies,Inc.

GAS CHROMATOGRAPHY SPIKE RESULTS

ATI ACCESSION: 311563
TEST: TPH-DIESEL (Oregon) QC SAMPLE: 311563-3
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/19/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/19/93
PROJECT NAME: Oregon City DILUTION FACTOR: 5
SAMPLE MATRIX: Soil UNITS: mg/Kg
DUP. DUP.

) SAMPLE SPIKE  SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT  REC. RPD
DIESEL 410 500 826 83 864 91 4
SURROGATE:

O-TERPHENYL (50% - 150%) 98% 99%
CONTROL LIMITS
% REC RPD
50 - 134 20

DIESEL

Analyst: BA— Y\/Z’Z/‘i?

Reviewer: (0 | 1/ 27’/9’ 3
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J_L_K-, AnclyticalTechnologies, inc.

GAS CHROMATOGRAPHY SPIKE RESULTS

ATI ACCESSION: 311563
TEST: TPH-DIESEL (Oregon) QC SAMPLE: Method Blank
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/19/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/19/93
PROJECT NAME: Oregon City DILUTION FACTOR: 1
SAMPLE MATRIX: Sail UNITS: mg/Kg

/
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT  REC. RPD
DIESEL < 20 250 225 90 228 91 1
SURROGATE:
O-TERPHENYL (50% - 150%) 98% 97%
CONTOL LIMITS
% REC RPD
75 - 121 20

DIESEL
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Analyst: -ﬁA\\/zz/q3
Reviewer: _[Q_'_/LZ_&_/E
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Data File NZme

-

F:\DATA\FUELS\DEEMTER\D\221112\051R0191.D

Qperator : FUELS Page Number : 1 j-
Instrument : DEEMTER ’ Vlgl anber : 51 i

Sample Yame : DIESEL 400 Injection Number : 1

Dun Time Bar Coda: Sequanza Line : 1

Acquired on ;19 Meov 92 02:05 Al Thstrimant Method: CHCID.UTH m
Report Created on: 19 MNov 23 11:10 Al Analysis tethed : CR-TPHD.UT!

Last R 93 11:1% AN Sample Amount : O -

czlik cn : 20 JUL
- 1

ar HESS

ISTD Amount

B
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F:\DATA\FUELS\DEEMTER\D\221112\056RQ101.D

e s s T

|
4
|
b |
o
Data File Name

Operator : TUTLS Page Number 1
Instrument : DEEHTER vial Number : 56

Sample Name : BSD 11/19 Tnjecticn Number : 1

Run Time Par Ceode: Sequence Line : 1

Acgquired on : 192 Nov ©2 @2:56 Pl Iastrumenst lMzthod: CHCID.UTH
Repor:t Crea=ed con: 20 Nov 23 1€:@3 Al rnalvsis listhod QR-TPHD.INTH
Last Recalib on : 230 JUL 22 1i:15 &all Sample Amount (o
fultipglier- : 1 ISTD Amcunt
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Data File Nidme : F:\DATA\FUELS\DEEHTER\D\9231119\057R9101.D
Operator : PFUELS Page Number ;1
Instrument : DEEMTER Vial Number : 57
Sample Mame : 211562-2 1:5 Injection Number : 1
Run Time Bar Code: Seguence Line : 1
Acguired cn : 19 Nov @2 €2:56 P! Instrument HMethod: OHCZID.!
Report Crea=ed on: 2¢ Nov 92 12:06 Alf Analvsis Method OR-TPHD
Last Reczlik on : 2¢ JUL ©3 11:15 AN Sazmpls 2Amount o
ultipliar : 1 ISTD Amount
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: FUELS Page Number : 1
: DEEINTER Vial Rumber : 58
: 311562-3 1iS 1:5 Injection Number : 1
Ccde: Sequence Line : 1 "
. 19 Nov 92 @&:46 PU Instrument liethod: QHZTID.LTE
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Instrumentc
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Run Time Bar
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F:\DATA\FUELS\DEEMTER\D\©31119\@55R0101.D

PUELS

DEEMTER

2115832-2 MSD 1:5

19 Nov 93 CE:402 DPIf

20 Nov 23 10:09 Al
e3 11:15 AY

20 JUL
1

Page Number
Vial Number

Injection HNumber

Sequence Line

Instrument llethcd:

Analvsis
Sample Amount
ISTD EAmcunt
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A
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Data File N%me F: \DATA\FU"LS\DEEMTER\D\931112\060%01%1 .D \
Operator FTUELS age Num 1
Igstrument DEEMTER Vvial Number _ 60
Sample HName : DIESEL 400 Injection Number 1
Run Time Bar Code: Sequence Line 1
Acguired on . 19 Nev 93 06:28 FM Instrument M=thod OHCID.V.. .:m‘
Report Created on: 20 Nov 93 1@:91 Al Analysis Method OR-TPHD.MTE
L;s: I:‘:ecaiib cn ) _30 JUI, €3 11:15 AM Sample Amount ]
Hultipliazr 1 ISTD Amount
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éA_&, AncyiicalTechnologies,inc.

CASE NARRATIVE
Accession # 311563
TPH - 418.1 (OREGON)

Twenty grams of sample was extracted with methylene chloride by horn sonication {EPA
Method 3550). The methylene chloride was exchanged for 1,1,2-trichloro-1,2,2-
trifluoroethane (Freon-113). The final volume was 25 milliliters.

The extracts were analyzed using an infrared spectrophotometer, scanning at approxi-
mately 2930 cm*. At least five point calibration curves were used for quantitation.

AT Accession #311557-5 was spiked with 400 mg/Kg of motor oil and used for the
matrix spike (MS) and matrix spike duplicate (MSD). The sample was diluted 1:5 and had a
hit of 1500 mg/Kg. The MS and MSD were analyzed at a 10 fold dilution and had recover-
ies of 10% and 15% respectively. These recoveries are below the established control limits
of 50% - 130%. The results are "H" flagged, indicating out of limits. The blank spikes met
all criteria and are reported along with the matrix spikes.
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INFRARED SPECTROPHOTOMETRY RESULTS

TEST: TPH - 418.1 (OREGON}) ATI 1.D.: 311563-0
CLIENT 1.D.: Method Blank DATE SAMPLED: N/A
CLIENT: GeoEngineers, Inc. DATE RECEIVED: N/A
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/19/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/20/93
SAMPLE MATRIX: SOIL . DILUTION FACTOR: 1

) UNITS: mg/Kg
PARAMETER RESULTS
PETROLEUM HYDROCARBONS < 20

Analyst: 7. “/ﬂ’{lﬂ
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INFRARED SPECTROPHOTOMETRY RESULTS

TEST: TPH - 418.1 {(OREGON) ATI LD.: 311563-1
CLIENT L.D.: MW1-5 DATE SAMPLED: 11/09/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/11/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/19/93
PROJECT NAME: Oregon City DATE ANALYZED: 11/20/93
SAMPLE MATRIX: SOIL , DILUTION FACTOR: 1

UNITS: mg/Kg
PARAMETER RESULTS
PETROLEUM HYDROCARBONS 220
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Analyst: 1}[} { ’/ZZ/¢}
Reviewer:uﬂﬂ
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INFRARED SPECTROPHOTOMETRY DUPLICATE RESULTS

ATl ACCESSION: 311563
TEST: TPH - 418.1 (OREGON) QC SAMPLE: 311604-2
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/19/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/20/93
PROJECT NAME: Oregon City DILUTION FACTOR: 1
SAMPLE MATRIX: SOiL , UNITS: mg/Kg
SAMPLE DUP.
PARAMETER RESULT RESULT RPD
PETROLEUM HYDROCARBONS 110 . 120 9
CONTROL LIMITS
RPD
20

Petroleum Hydrocarbons

Analyst: 7]"& 11/12/4‘7

Reviewer:/” <, 11-L1 _c)-}
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INFRARED SPECTROPHOTOMETRY SPIKE RESULTS

ATI ACCESSION: 311563
TEST: TPH - 418.1 (OREGON) QC SAMPLE: 311557-5
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/19/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/20/93
PROJECT NAME: Oregon City DILUTION FACTOR: 10
SAMPLE MATRIX: SOIL , UNITS: mg/Kg

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT REC. RPD
MOTOR OIL 1500 400 1540 10 H 1560 15 H 1
H = Out of Limits
CONTROL LIMITS
%REC RPD
50 - 130 20

Motor Oil -

Analyst: Z;d . ‘(/22/9'7
Revicwer:-(é_%_u-_l—l—jv 3
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INFRARED SPECTROPHOTOMETRY SPIKE RESULTS

ATI ACCESSION: 311563
TEST: TPH - 418.1 (OREGON) QC SAMPLE: Method Blank
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/19/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/20/93
PROJECT NAME: Oregon City DILUTION FACTOR: 1
SAMPLE MATRIX: SOIL UNITS: mg/Kg
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT REC. RPD
MOTOR OIL < 20 400 408 102 423 106 4
CONTROL LIMITS

%REC RPD

Motor Oil 64 - 120 20

Analyst: 1'}}4' ' (/ ZL[ 3

Raviewef:( S {1 ZZ -“1_3
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): :ﬁ ék:: AnolyticolTechnobgies,lnc. 17400 SW. Upper Boones Ferry Road, Suite 270 Durham, OR. 97224

(503) 684-0447 (503) 620-0393 (FAX)

ATI 1.D. 311636

December 2, 1993

Pat Sullivan
GeoEngineers, Inc.
7504 SW Bridgeport Rd.
Portland, OR 97224

Project Name/Number: Unocal / 0161-331-P18

Attention: Pat Sullivan

On November 22,1993, Analytical Technologies, Inc. received five water samples
for analysis for the above listed project. The samples were analyzed with EPA
methodology or equivalent methods. The results of these analyses and the quality
control data, which follow each set of analyses, are enclosed.

If you have any questions or comments, please do not hesitate to contact us at

(503)684-0447.
A pfohip-

3.\ Vs

Fred Voosen Alan J. Kleinschmidt
Project Manager Laboratory Manager
AJK:alm

Enclosure
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SAMPLE CROSS REFERENCE SHEET

CLIENT: GeoEngineers, Inc. ~  ATILD.: 311636
PROJECT #: 0161-331-P18
PROJECT NAME: Unocal MATRIX: Water
ATl # CLIENT DESCRIPTION DATE SAMPLED
311636-1 MW-1 ; 11/22/93
311636-2 MwW-2 11/22/93
311636-3 MW-3 11/22/93
311636-4 MwW-4 11/22/93
311636-5 Trip Blank 11/22/93
----------- TOTALS------------
MATRIX # SAMPLES
Water 5

ATI STANDARD DISPOSAL PRACTICE

The samples from this project will be disposed of in thirty (30) days from the date of the
report. If an extended storage period is required, please contact our sample control

department before the scheduled disposal date.
74
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):f ék, AnalyticalTechnologies,Inc.

ANALYTICAL SCHEDULE

CLIENT: GeoEngineers, Inc. ATII.D.: 311636
PROJECT #: 0161-331-P18

PROJECT NAME: Unocal

ANALYSIS TECHNIQUE REFERENCE LAB
Petroleum Hydrocarbon IR , EPA 418.1 PLD
Total Lead AA/GF EPA 7421 PLD
Halogenated VOCs GC/ELCD EPA 8010 PLD
Aromatic VOCs GC/PID EPA 8020 PLD

PLD = ATI - Portland

R = ATI - Renton

SD = ATI - San Diego
PHX = ATI - Phoenix
PNR = ATl - Pensacola
FC = ATl - Fort Collins
SUB = Subcontract
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INFRARED SPECTROPHOTOMETRY RESULTS

TEST: EPA - 418.1 ATI LD.: 311636-0
CLIENT L.D.: Method Blank DATE SAMPLED: N/A
CLIENT: GeoEngineers, Inc. DATE RECEIVED: N/A
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/30/93
PROJECT NAME: Unocal DATE ANALYZED: 11/30/93
SAMPLE MATRIX: WATER DILUTION FACTOR: 1

’ UNITS: mg/L
PARAMETER RESULTS
PETROLEUM HYDROCARBONS < 0.5
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Analyst: 7},:‘1' \‘/7"/"3

Reviewer: Q /M /;}
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):f ék. AndlyticalTechnologies, inc.
INFRARED SPECTROPHOTOMETRY RESULTS

TEST: EPA - 418.1 ATI L.D.: 311636-1
CLIENT I.D.: MW-1 DATE SAMPLED: 11/22/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/22/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/30/93
PROJECT NAME: Unocal DATE ANALYZED: 11/30/93
SAMPLE MATRIX: WATER DILUTION FACTOR: 1

’ UNITS: mg/L
PARAMETER RESULTS
PETROLEUM HYDROCARBONS < 06*

* MRL increased due to limited sample volume available.
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Analyst: f)'{" \7'/‘/"]3

Reviewer: ! Z/OLA /4 2
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INFRARED SPECTROPHOTOMETRY RESULTS

TEST: EPA - 418.1 ATI LD.: 311636-2
CLIENT L.D.: MwW-2 DATE SAMPLED: 11/22/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/22/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/30/93
PROJECT NAME: Unocal DATE ANALYZED: 11/30/93
SAMPLE MATRIX: WATER DILUTION FACTOR: 1

‘ UNITS: mg/L
PARAMETER RESULTS
PETROLEUM HYDROCARBONS < 06*"

* MRL increased due to limited sample volume available.
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Anatyst: DA Zh[43

Reviewer! 2/477’/[[ E-]
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INFRARED SPECTROPHOTOMETRY RESULTS

TEST: EPA - 418.1 AT! LD.: 311636-3
CLIENT L.D.: MW-3 DATE SAMPLED: 11/22/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/22/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/30/93
PROJECT NAME: Unocal DATE ANALYZED: 11/30/93
SAMPLE MATRIX: WATER DILUTION FACTOR: 1

‘ UNITS: mg/L
PARAMETER RESULTS
PETROLEUM HYDROCARBONS < 07°*

* MRL increased due to limited sample volume available.
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Analyst: 1}}3 A Zl ! {[1’5
Reviewer: f 2 /-2///41
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INFRARED SPECTROPHOTOMETRY RESULTS

TEST: EPA - 418.1 ATI L.D.: 311636-4
CLIENT 1.D.: MW-4 DATE SAMPLED: 11/22/93 .
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/22/93
PROJECT #: 0161-331-P18 DATE EXTRACTED: 11/30/93
PROJECT NAME: Unocal DATE ANALYZED: 11/30/93
SAMPLE MATRIX: WATER DILUTION FACTOR: 1

‘ UNITS: mg/L
PARAMETER RESULTS
PETROLEUM HYDROCARBONS < 06"

* MRL increased due to limited sample volume available.
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Analyst: 'B"-) 2 /“ b)

Y/ /77

Reviewe

1



é AndlyticalTechnologies, Inc.

INFRARED SPECTROPHOTOMETRY SPIKE RESULTS

ATl ACCESSION: 311636
TEST: EPA - 418.1 QC SAMPLE: 311652-2
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/30/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/30/93
PROJECT NAME: Unocal DILUTION FACTOR: 1
SAMPLE MATRIX: WATER UNITS: mg/L

DUP. DUP.
SAMPLE SPIKE  SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT REC. RPD
3-Component Oil < 0.5 10.0 8.7 87 8.7 87 0
CONTROL LIMITS
%REC RPD
60-120 20

3-Component Oil

81

Analyst: )}‘) W8 7
Reviewer: et
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INFRARED SPECTROPHOTOMETRY SPIKE RESULTS

ATI ACCESSION: 311636

TEST: EPA - 418.1 QC SAMPLE: Method Blank
CLIENT: GeoEngineers, Inc. DATE EXTRACTED: 11/30/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/30/93
PROJECT NAME: Unocal DILUTION FACTOR: 1
SAMPLE MATRIX: WATER UNITS: . mg/L

A DUP. DUP.

SAMPLE SPIKE SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT REC. RPD
3-Component Oil < 0.5 10.0 9.1 91 9.4 94 3

CONTROL LIMITS

%REC RPD
20

3-Component Oil 67 -110
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GAS CHROMATOGRAPHY RESULTS

TEST: EPA 8010/8020 ATI L.D.: 311636-0
CLIENT I.D.: Method Blank DATE SAMPLED: N/A
CLIENT: GeoEngineers, Inc. DATE RECEIVED: N/A
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/22/93
PROJECT NAME: Unocal DILUTION FACTOR: 1
SAMPLE MATRIX: WATER UNITS: ug/L
PARAMETER RESULTS

BENZENE < 0.5

BROMODICHLOROMETHANE < 0.2

BROMOFORM < 0.5

BROMOMETHANE < 2.0

CARBON TETRACHLORIDE < 0.2

CHLOROBENZENE < 0.5

CHLOROETHANE < 2.0

CHLOROFORM < 0.2

CHLOROMETHANE < 1.0

1,2-DIBROMOETHANE (EDB} < 0.5

1,2-DICHLOROBENZENE < 0.5

1,3-DICHLOROBENZENE < 0.5

1,4-DICHLOROBENZENE < 0.5

DIBROMOCHLOROMETHANE < 0.2

1,1-DICHLOROETHANE < 0.2

1,2-DICHLOROETHANE (EDC} < 0.2

1,1-DICHLOROETHENE < 0.2

CiS-1,2-DICHLOROETHENE < 0.2

TRANS-1,2-DICHLOROETHENE < 0.2

1,2-DICHLOROPROPANE < 0.2

CIS-1,3-DICHLOROPROPENE < 0.2

TRANS-1,3-DICHLOROPROPENE < 0.2

ETHYLBENZENE < 0.5

METHYLENE CHLORIDE < 2.0

1,1,2,2-TETRACHLOROETHANE < 0.2

TETRACHLOROETHENE < 0.2

TOLUENE < 0.5

1,1,1-TRICHLOROETHANE < 0.5

1,1,2-TRICHLOROETHANE < 0.2

TRICHLOROETHENE < 0.2

TRICHLOROFLUOROMETHANE < 0.5

VINYL CHLORIDE < 1.0

TOTAL XYLENES < 0.5

SURROGATES:

BROMOFLUOROBENZENE (66% - 132%]) 100%

TRIFLUOROTOLUENE (70- 130%]) 101%

Analyst: 0 ”/23/73

. - - 3
Reviewer: /"< _a-34-7173
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GAS CHROMATOGRAPHY RESULTS

TEST: EPA 8010/8020 ATI I.D.: 311636-1
CLIENT I.D.: MW-1 DATE SAMPLED: 11/22/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/22/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/22/93
PROJECT NAME: Unocal DILUTION FACTOR: 1
SAMPLE MATRIX: WATER UNITS: ug/L
PARAMETER RESULTS

BENZENE < 0.5

BROMODICHLOROMETHANE < 0.2

BROMOFORM < 0.5

BROMOMETHANE < 2.0

CARBON TETRACHLORIDE < 0.2

CHLOROBENZENE < 0.5

CHLOROETHANE < 2.0

CHLOROFORM 2.9

CHLOROMETHANE < 1.0

1,2-DIBROMOETHANE (EDB) < 0.5

1,2-DICHLOROBENZENE < 0.5

1,3-DICHLOROBENZENE < 0.5

1,4-DICHLOROBENZENE < 0.5

DIBROMOCHLOROMETHANE < 0.2

1,1-DICHLOROETHANE < 0.2

1,2-DICHLOROETHANE (EDC) < 0.2

1,1-DICHLOROETHENE < 0.2

C15-1,2-DICHLOROETHENE < 0.2

TRANS-1,2-DICHLOROETHENE < 0.2

1,2-DICHLOROPROPANE < 0.2

CIS-1,3-DICHLOROPROPENE < 0.2

TRANS-1,3-DICHLOROPROPENE < 0.2

ETHYLBENZENE < 0.5

METHYLENE CHLORIDE < 2.0

1,1,2,2-TETRACHLOROETHANE < 0.2

TETRACHLOROETHENE 2.1

TOLUENE < 0.5

1,1,1-TRICHLOROETHANE < 0.5

1,1,2-TRICHLOROETHANE < 0.2

TRICHLOROETHENE < 0.2

TRICHLOROFLUOROMETHANE < 0.5

VINYL CHLORIDE < 1.0

TOTAL XYLENES < 0.5

SURROGATES:

BROMOFLUOROBENZENE (66% - 132%) 88%

TRIFLUOROTOLUENE (70- 130%]} 102%
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GAS CHROMATOGRAPHY RESULTS

TEST: EPA 8010/8020 ATII.D.: 311636-2
CLIENT 1.D.: MwW-2 DATE SAMPLED: 11/22/93
CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/22/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/22/93
PROJECT NAME: Unocal DILUTION FACTOR: 1
SAMPLE MATRIX: WATER UNITS: ug/L
PARAMETER RESULTS

BENZENE < 0.5

BROMODICHLOROMETHANE < 0.2

BROMOFORM < 0.5

BROMOMETHANE < 2.0

CARBON TETRACHLORIDE < 0.2

CHLOROBENZENE < 0.5

CHLOROETHANE < 2.0

CHLOROFORM 7.0

CHLOROMETHANE < 1.0

1,2-DIBROMOETHANE (EDB) < 0.5

1,2-DICHLOROBENZENE < 0.5

1,3-DICHLOROBENZENE < 0.5

1,4-DICHLOROBENZENE < 0.5

DIBROMOCHLOROMETHANE < 0.2

1,1-DICHLOROETHANE < 0.2

1,2-DICHLOROETHANE (EDC) < 0.2

1,1-DICHLOROETHENE < 0.2

CiIS-1,2-DICHLOROETHENE < 0.2

TRANS-1,2-DICHLOROETHENE < 0.2

1,2-DICHLOROPROPANE < 0.2

CIS-1,3-DICHLOROPROPENE < 0.2

TRANS-1,3-DICHLOROPROPENE < 0.2

ETHYLBENZENE < 0.5

METHYLENE CHLORIDE < 2.0

1,1,2,2-TETRACHLOROETHANE < 0.2

TETRACHLOROETHENE 1.5

TOLUENE < 0.5

1,1,1-TRICHLOROETHANE < 0.5

1,1,2-TRICHLOROETHANE < 0.2

TRICHLOROETHENE < 0.2

TRICHLOROFLUOROMETHANE < 0.5

VINYL CHLORIDE < 1.0

TOTAL XYLENES < 0.5

SURROGATES:

BROMOFLUOROBENZENE (66% - 132%) 91%

TRIFLUOROTOLUENE (70- 130%) 103%

Analyst:__ /D ”/23/93

-

Reviewer: (< i{-71< 5D
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GAS CHROMATOGRAPHY RESULTS

TEST: EPA 8010/8020 ATI1.D.: 311636-3
CLIENT I.D.: MW-3 DATE SAMPLED: 11/22/93
CLIENT: GeoEngineers, Inc. . DATE RECEIVED: 11/22/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/22/93
PROJECT NAME: Unocal DILUTION FACTOR: 1
SAMPLE MATRIX: WATER UNITS: ug/L
PARAMETER RESULTS

BENZENE < 0.5

BROMODICHLOROMETHANE < 0.2

BROMOFORM < 0.5

BROMOMETHANE < 2.0

CARBON TETRACHLORIDE < 0.2

CHLOROBENZENE < 0.5

CHLOROETHANE < 2.0

CHLOROFORM 4.2

CHLOROMETHANE < 1.0

1,2-DIBROMOETHANE {EDB) < 0.5

1,2-DICHLOROBENZENE < 0.5

1,3-DICHLOROBENZENE < 0.5

1,4-DICHLOROBENZENE < 0.5

DIBROMOCHLOROMETHANE < 0.2

1,1-DICHLOROETHANE < 0.2

1,2-DICHLOROETHANE (EDC} < 0.2

1,1-DICHLOROETHENE < 0.2

CIS-1,2-DICHLOROETHENE < 0.2

TRANS-1,2-DICHLOROETHENE < 0.2

1,2-DICHLOROPROPANE < 0.2

CIS-1,3-DICHLOROPROPENE < 0.2

TRANS-1,3-DICHLOROPROPENE < 0.2

ETHYLBENZENE < 0.5

METHYLENE CHLORIDE < 2.0

1,1,2,2-TETRACHLOROETHANE < 0.2

TETRACHLOROETHENE < 0.2

TOLUENE < 0.5

1,1,1-TRICHLOROETHANE < 0.5

1,1,2-TRICHLOROETHANE < 0.2

TRICHLOROETHENE < 0.2

TRICHLOROFLUOROMETHANE < 0.5

VINYL CHLORIDE < 1.0

TOTAL XYLENES < 0.5

SURROGATES:

BROMOFLUOROBENZENE ({66% - 132%) 104%

TRIFLUOROTOLUENE (70- 130%) 114%

Analyst:_ 4O [/23/75

Reviewer: ("3 11~ 24-1)
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GAS CHROMATOGRAPHY RESULTS

TEST: EPA 8010/8020 ATI1.D.: 311636-4

CLIENT I.D.: MW-4 DATE SAMPLED: 11/22/93
CLIENT: . GeoEngineers, Inc. DATE RECEIVED: 11/22/93
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/22/93
PROJECT NAME: Unocal DILUTION FACTOR: 1
SAMPLE MATRIX: WATER UNITS: ug/L
PARAMETER RESULTS

BENZENE < 0.5

BROMODICHLOROMETHANE < 0.2

BROMOFORM < 0.5

BROMOMETHANE < 2.0

CARBON TETRACHLORIDE < 0.2

CHLOROBENZENE < 0.5

CHLOROETHANE < 2.0

CHLOROFORM 1.1

CHLOROMETHANE < 1.0

1,2-DIBROMOETHANE (EDB) < 0.5

1,2-DICHLOROBENZENE < 0.5

1,3-DICHLOROBENZENE < 0.5

1,4-DICHLOROBENZENE < 0.5

DIBROMOCHLOROMETHANE < 0.2

1,1-DICHLOROETHANE < 0.2

1,2-DICHLORQETHANE (EDC) < 0.2

1,1-DICHLOROETHENE < 0.2

CiS-1,2-DICHLOROETHENE < 0.2

TRANS-1,2-DICHLOROETHENE < 0.2

1,2-DICHLOROPROPANE < 0.2

ClS-1,3-DICHLOROPROPENE < 0.2

TRANS-1 ,3-DICHLOROPROPENE < 0.2

ETHYLBENZENE < 0.5

METHYLENE CHLORIDE < 2.0

1,1,2,2-TETRACHLOROETHANE < 0.2

TETRACHLOROETHENE 3.7

TOLUENE < 0.5

1,1,1-TRICHLOROETHANE < 0.5

1,1,2-TRICHLOROETHANE < 0.2

TRICHLOROETHENE 0.3

TRICHLOROFLUOROMETHANE < 0.5
VINYL CHLORIDE < 1.0
TOTAL XYLENES < 0.5
SURROGATES:

BROMOFLUOROBENZENE (66% - 132%) 88%
TRIFLUOROTOLUENE (70- 130%) 107%

Analyst:_ LO "f23 /23

Reviewer: ¢S ww-2M N3
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)&\, AnalyticalTechnologies,Inc.
GAS CHROMATOGRAPHY RESULTS

TEST: EPA 8010/8020 ATIL.D.: 311636-5

CLIENT I1.D.: Trip Blank DATE SAMPLED: 11/22/93
" CLIENT: GeoEngineers, Inc. DATE RECEIVED: 11/22/93

PROJECT #: 0161-331-P18 DATE ANALYZED: 11/22/93

PROJECT NAME: Unocal DILUTION FACTOR: 1

SAMPLE MATRIX: WATER UNITS: ug/L

PARAMETER RESULTS

BENZENE < 0.5

BROMODICHLOROMETHANE < 0.2

BROMOFORM < 0.5

BROMOMETHANE < 2.0

CARBON TETRACHLORIDE < 0.2

CHLOROBENZENE < 0.5

CHLOROETHANE < 2.0

CHLOROFORM < 0.2

CHLOROMETHANE < 1.0

1,2-DIBROMOETHANE (EDB) < 0.5

1,2-DICHLOROBENZENE < 0.5

1,3-DICHLOROBENZENE < 0.5

1,4-DICHLOROBENZENE < 0.5

DIBROMOCHLOROMETHANE < 0.2

1,1-DICHLOROETHANE < 0.2

1,2-DICHLOROETHANE (EDC}) < 0.2

1,1-DICHLOROETHENE < 0.2

C1S-1,2-DICHLOROETHENE < 0.2

TRANS-1,2-DICHLOROETHENE < 0.2

1,2-DICHLOROPROPANE < 0.2

C15-1,3-DICHLOROPROPENE < 0.2

TRANS-1,3-DICHLOROPROPENE < 0.2

ETHYLBENZENE < 0.5

METHYLENE CHLORIDE 14

1,1,2.2-TETRACHLOROETHANE < 0.2

TETRACHLOROETHENE < 0.2

TOLUENE < 0.5

1,1,1-TRICHLOROETHANE < 0.5

1,1,2-TRICHLOROETHANE < 0.2

TRICHLOROETHENE < 0.2

TRICHLOROFLUOROMETHANE < 0.5

VINYL CHLORIDE < 1.0

TOTAL XYLENES < 0.5

SURROGATES:

BROMOFLUOROBENZENE (66% - 132%) 86%

TRIFLUOROTOLUENE (70- 130%) 109%

Analyst:_ 22 ”/23/?]

Reviewer: &<, (- L4~ 1 3
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GAS CHROMATOGRAPHY SPIKE RESULTS

TEST: EPA 8010/8020 ATIIL.D.: 311636
CLIENT: GeoEngineers, Inc. QC SAMPLE: 311625-1
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/22/93
PROJECT NAME: Unocal DILUTION FACTOR: 1
SAMPLE MATRIX: WATER UNITS: ug/L
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

PARAMETER RESULT CONC. RESULT REC. RESULT REC. RPD
BENZENE < 0.5 10.0 10.0 100 11.2 112 11
CHLOROBENZENE < 0.5 10.0 8.4 84 9.7 97 14
1,1-DICHLOROETHENE < 0.2 10.0 8.9 89 10.1 101 13
TRICHLOROETHENE < 0.2 10.0 10.2 102 11.4 114 11
TOLUENE < 0.5 10.0 10.2 102 11.3 113 10
SURROGATES:
BROMOFLUOROBENZENE (66% - 132%) 89% 96%
TRIFLUOROTOLUENE (70% - 130%) 100% 102%

CONTROL LIMITS

‘ % REC RPD
BENZENE 69% - 133% 20
CHLOROBENZENE 59% - 137% 20
1,1-DICHLOROETHENE 41% - 154% 30
TRICHLOROETHENE 74% - 133% 20
TOLUENE 66% - 134% 20

Analyst:__ /D ”/243/?3

Reviewer: /'S 11 - 24 -G 3
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GAS CHROMATOGRAPHY SPIKE RESULTS

TEST: EPA 8010/8020 ATLI.D.: 311636
CLIENT: GeoEngineers, Inc. QC SAMPLE: Method Blank
PROJECT #: 0161-331-P18 DATE ANALYZED: 11/22/93
PROJECT NAME: Unocal DILUTION FACTOR: 1
SAMPLE MATRIX: WATER UNITS: ug/L
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
PARAMETER RESULT CONC. RESULT REC. RESULT REC. RPD
BENZENE < 0.5 10.0 10.6 106 10.6 106 0
" CHLOROBENZENE < 0.5 10.0 7.6 76 8.0 80 5
1,1-DICHLOROETHENE < 0.2 10.0 9.9 99 9.9 99 0
TRICHLOROETHENE < 0.2 10.0 10.8 108 11.0 110 2
TOLUENE < 0.5 10.0 10.7 107 10.8 108 1
SURROGATES:
BROMOFLUOROBENZENE (66% - 132%) 98% 95%
TRIFLUOROTOLUENE (70% - 130%]) 101% 99%
CONTROL LIMITS

% REC RPD
BENZENE 75% - 125% 20
CHLOROBENZENE 60% - 131% 20
1,1-DICHLOROETHENE 41% - 149% 27
TRICHLOROETHENE 75% - 133% 20
TOLUENE 82% - 123% 20

Analyst: 78] /{/Zx/é 3_

. - oL
Reviewer: (< 1124 - /3
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METALS RESULTS

CLIENT 1.D.: Method Blank AT! 1.D.: 311636-0
CLIENT: GeoEngineers, Inc. DATE SAMPLED: NA
PROJECT #: 0161-331-P18 DATE RECEIVED: NA
PROJECT NAME: Unocal DATE DIGESTED: 11/23/83
SAMPLE MATRIX: WATER DATE ANALYZED: 11/23/93
DILUTION FACTOR: 1
UNITS: mg/L
PARAMETER RESULTS METHOD
LEAD < 0.002 7421

Analystzﬁ\; N’t \\(rel\'\ [_D‘ p’)
W Rz

Reviewer:f['
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METALS RESULTS

CLIENT I.D.: MW-1 ATI I.D.: 311636-1
CLIENT: GeoEngineers, Inc. DATE SAMPLED: 11/22/93
PROJECT #: _ 0161-331-P18 DATE RECEIVED: 11/22/93
PROJECT NAME: Unocal DATE DIGESTED: 11/23/93
SAMPLE MATRIX: WATER DATE ANALYZED: 11/24/93

DILUTION FACTOR: 1

UNITS: mg/L
PARAMETER RESULTS METHOD
LEAD 0.003 7421
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L) \ .
Analyst: b 1 \\\:‘J\ {c‘-P:\L
Reviewer: j{(/- I'//Z:f/‘j 3
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METALS RESULTS

CLIENT 1.D.: MW-2 ATl L.D.: 311636-2
CLIENT: GeoEngineers, Inc. DATE SAMPLED: 11/22/93
PROJECT #: 0161-331-P18 DATE RECEIVED: 11/22/93
PROJECT NAME: Unocal DATE DIGESTED: 11/23/93
SAMPLE MATRIX: WATER DATE ANALYZED: 11/24/93
DILUTION FACTOR: 1
UNITS: mg/L
PARAMETER RESULTS METHOD
LEAD < 0.002 7421
Analyst:h} \\['}\l\c\ a’?

93

7l uf4/43

Reviewer:
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METALS RESULTS

CLIENT I.D.: MW-3 ATl L.D.: 311636-3
CLIENT: GeoEngineers, Inc. DATE SAMPLED: 11/22/93
PROJECT #: 0161-331-P18 DATE RECEIVED: 11/22/93
PROJECT NAME: Unocal DATE DIGESTED: 11/23/93
SAMPLE MATRIX: WATER DATE ANALYZED: 11/24/93

DILUTION FACTOR: 1

UNITS: mg/L
PARAMETER RESULTS METHOD
LEAD 0.002 7421

94

Analyst: @ lr \\ f ﬁq\(:-Ln’;

Reviewer:ﬂ/{”' "/ZJ'/‘;—-S
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METALS DUPLICATE RESULTS

CLIENT I.D.: MW-1 ATl 1D.: 311636-1
CLIENT: GeoEngineers, Inc. DATE SAMPLED: 11/22/93
PROJECT #: 0161-331-P18 DATE RECEIVED: 11/22/93
PROJECT NAME: Unocal DATE DIGESTED: 11/23/93
SAMPLE MATRIX: WATER DATE ANALYZED: 11/24/93
DILUTION FACTOR: 1
UNITS: mg/L
RPD
‘ SAMPLE DUPLICATE CONTROL
PARAMETER RESULT RESULT RPD LIMIT
LEAD 0.003 < 0.002 NC 20

NC - Not calculable.

96

3 AN LN
Analyst: VJ‘\‘.\\‘L\& &‘4 ‘7

Reviewer:
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METALS SPIKE RESULTS

CLIENT I.D.: MW-1 ATI L.D.: 311636-1
CLIENT: GeoEngineers, Inc. DATE SAMPLED: 11/22/93
PROJECT #: 0161-331-P18 DATE RECEIVED: 11/22/93
PROJECT NAME: Unocal DATE DIGESTED: 11/23/93
SAMPLE MATRIX: WATER DATE ANALYZED: 11/24/93
DILUTION FACTOR: 1
UNITS: mg/L
SAMPLE SPIKE % CONTROL
PARAMETER RESULT CONC RECOV LIMIT
LEAD 0.003 0.020 110 75-125%
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Analyst: ) ““f \\\ § k\‘\(.‘ ,:)
oo 12435

1
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METALS BLANK SPIKE RESULTS

CLIENT I.D.: Blank Spike ATI 1.D.: 311636
CLIENT: GeoEngineers , Inc. DATE SAMPLED: NA
PROJECT #: 0161-331-P18 DATE RECEIVED: NA
PROJECT NAME: Unocal DATE DIGESTED: 11/23/93
SAMPLE MATRIX: WATER DATE ANALYZED: 11/23/93

DILUTION FACTOR: 1

UNITS: mg/L

TRUE % CONTROL

PARAMETER RESULT VALUE RECOV LIMIT
LEAD 0.020 0.020 100 75-125%

98

Analyst: h\' \\\3 U\\U 2
e 2R3

Reviewer:
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METALS RESULTS

CLIENT I.D.: MW-4 ATl LD.: 311636-4
CLIENT: GeoEngineers, Inc. DATE SAMPLED: 11/22/93
PROJECT #: 0161-331-P18 DATE RECEIVED: 11/22/93
PROJECT NAME: Unocal DATE DIGESTED: 11/23/93
SAMPLE MATRIX: WATER DATE ANALYZED: 11/24/93

DILUTION FACTOR: 1

UNITS: mg/L
PARAMETER RESULTS METHOD
LEAD 0.004 7421

95

Analyst: L‘ '}(\\»l qu_c‘:‘qj

Jil - iif243

Reviewer:





