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PROGRESS REPORT NO. 4
VAPOR EXTRACTION SYSTEM MONITORING
UNOCAL SERVICE STATION 5353
SEATTLE, WASHINGTON
FOR
UNOCAL CERT - NORTHERN REGION

INTRODUCTION

This report summarizes the results of GeoEngineers’ VES (vapor extraction system)
monitoring and related activities conducted at the site of Unocal Service Station 5353 from
July 15, 1993 through March 10, 1994. The property owned by Unocal consists of the southern
half of the city block bounded by Mercer Street to the south, Westlake Avenue North to the west,
Valley Street to the north and Terry Avenue North to the east. Unocal Service Station 5353 (600
Westlake Avenue North) and an adjacent Denny’s restaurant (601 Terry Avenue North) are
located on the Unocal property. The northern half of the city block described above is owned
by the city of Seattle. The Ecology (Washington State Department of Ecology) UST
(underground storage tank) site number is 008463. The site location is shown relative to
surrounding physical features in Figure 1. The site location and the immediate vicinity are shown

in Figure 2.

PREVIOUS STUDIES

Unocal Service Station 5353 is the site of an 80,000-gallon release of leaded premium
gasoline that occurred in 1980. Site characterization and remediation activities completed at the
site between 1980 and 1981 included drilling and installing 32 monitoring wells, and installing
a free product recovery system. Over 40,000 gallons of free product were recovered between
1980 and 1983. The free product recovery system was taken out of operation in 1983 because
of a decreasing recovery rate. A VES was installed at the site in 1988 to mitigate combustible
vapors in the soil beneath the site and to reduce explosive potential. The VES design and
installation details, and monitoring data obtained during VES operation before July 15, 1993 are
presented in the following reports: "Progress Report No. 1" dated July 12, 1988, "Interim Status
Report” dated October 3, 1988, "Progress Report No. 2" dated January 3, 1991 and "Progress
Report No. 3" dated October 1, 1993.

GeoEngineers conducted additiona! subsurface explorations, including drilling and
installation of 18 monitoring wells, from October 1991 to February 1992. The purpose of those
supplemental explorations was to define the approximate extent and concentrations of residual
petroleurn contamination in soil and ground water in the vicinity of the site. The results of this
study are presented in our "Supplemental Report of Gecenvironmental Services" dated July 7,
1992. The approximate focations of monitoring wells installed at the site in 1980 and additional

monitoring wells installed in 1991 and 1992 are shown in Figure 3.
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In October 1991, the city of Seattle requested that Unocal take steps to monitor combustible
vapors in buildings, crawl spaces, vaults and other surface or subsurface structures on the city’s
property where vapors could potentially accumulate and result in health and safety hazards.
Vapor monitoring of the city property occupying the northern half of the city block bounded by
Mercer Street, Terry Avenue, Fairview Street and Westlake Avenue was implemented by
GeoEngineers in Cctober 1991, The results of monitoring from October 1991 to July 1992 are
presented in our "Report of Geoenvironmental Services," dated December 2, 1992.

A site assessment, including tank removal activities and the installation of six monitoring
wells, was performed at the city of Seattle property north of the Unocal site in early 1991. The
assessment was completed by SCS (SCS Engineers} for the city of Seattle. The results of the
SCS study, as summarized in their reports dated January 1991 and May 1991, indicate that
petroleum-related soil and ground water contamination is present beneath the city of Seattle
property. The approximate locations of the six monitoring wells instalied by SCS are shown in
Figure 3.

GeoEngineers performed aquifer testing at the site in February 1993. The results of these
activities are summarized in our "Report of Hydrogeological Services” dated May 27, 1993.

The results of soil and ground water sampling activities completed during this reporting
period will be summarized in a separate report to Unocal.

SCOPE
The purpose of our services conducted during the current reporting peried was to monitor
operation of the VES. The specific scope of services completed during this reporting period is
as follows. .
1.  Periodically maintain and monitor the operation of the VES, as described in the "VES
Operation and Monitoring" section of this report.
2. Dispose of purge and decontamination water stored on site at GeoEngineers” Redmond

sanitary sewer connection in accordance with Metro Discharge Authorization Number 393,

VES OPERATION AND MONITORING

GENERAL

The system operated continuously from the beginning of this reporting period to
November 15. The blower was turned off on November 15 to allow vapor sampling in
monitoring wells by Dr. Paul Lundegard of Unocal. The blower would not restart after vapor
éamp] ing. The blower was repaired by A.L. Sleister & Sons, Inc. on January 5 and the system
was subsequently monitored on January 6. The system was turned off again from February 15
to 25 to aillow additional vapor sampling. The system then was operated continuously through
March 9. The on and off periods and the system operational configuration during these periods
are summarized in Table 1. During this reporting period, vapors were extracted from the
northeastern, northwestern, southeastern and southwestern collection areas at the Unocal site and
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the eastern and western collection areas on the Seattle property. The locations of the vapor
collection areas are shown in Figure 4.

The current reporting period, July 15, 1993 through March 10, 1994, comprised 238 days.
The VES operated for approximately 177 days of the reporting period.

VES monitoring was conducted on a regular basis during' the current reporting period. The
moﬁitoring frequency, approximately monthly when the system was operating, depended on the
operational configuration of the VES. VES monitoring activities included (1) obtaining
combustible vapor concentrations and ground vacuum in select monitoring and recovery wells,
(2) measuring VES operational characteristics including flow rate, applied vacuum and vapor
temperature, and (3) obtaining vapor samples from the VES sample port for field measurement
of combustible vapor concentration and for chemical analysis of methane and TVH. Not all of
these activities were completed during each monitoring visit. Monitoring data and estimated
equivalent gasoline and methane recovery are summarized in Tables 2 through 8. QOur field
procedures for monitoring activities are described in Appendix A. Laboratory reports for vapor
sample chemical analyses and our review of the laboratory QA/QC (quality assurance/quality
control) program are presented in Appendix B.

VES MAINTENANCE
A new vacuum gauge, with a range of 0 to 50 inches of water column, was added to the
system at the beginning of the reporting period. S
~ The ground vacuums measured in monitoring and recovery wells on our March 9, 1994
visit were lower than usual. The water trap on the VES was emptied on March 10. Vacuums
measured in the recovery wells increased after emnptying the water trap.

VES OPERATIONAL DATA

VES flow rates, vapor stream temperatures, applied vacuums and system operational
configurations observed during this reporting period are presented in Table 2. Data for the
preceding six month period are included for comparison.

Flow Rate and Applied Vacuum Measurements

The flow rate ranged from 115 to 120 cfm (cubic feet per minute) during the reporting
period, with a time-weighted average of about 119 c¢fm. The applied vacuum ranged from 27
to 34 inches of water column during the reporting period. The applied vacuums are dependent
on the VES operational configuration and are probably also dependent on soil moisture content,
ground water levels and moisture content of the extracted vapors.

Combustible Vapor Neasurements

The vapor stream extracted from the subsurface was characterized by obtaining field
measurements of combustible vapors and by obtaining vapor samples for chemical analysis of
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TVH and methane. Measurements and vapor samples were obtained from the effluent vapor
stream and are representative of the vapor stream emitted to the atmosphere. The concentration
of combustible vapors in the vapor stream generally were low (120 ppm [parts per million] or
less) over the reporting period, with a temporary increase to 520 ppm when the system was
restarted on January 5, 1994,

TVH and Methane Concentrations

Vapor samples obtained from the effluent stream on the dates indicated in Table 2 were
analyzed for TVH and methane. Laboratory results are summarized in Table 2. Laboratory
reports and our review of the Jaboratory QA/QC program are presented in Appendix B. The
laboratory reported the methane concentration in the sample obtained on January 6, 1994 as a
percentage. During the period between August 3 and October 15, 1993, the laboratory reported
methane concentrations in parts per million. In Table 2, we have converted the January methane
value to parts per million, for the purpose of comparison to the older data. The unit of parts per
million is used throughout the remainder of this report.

TVH was not detected in the samples obtained during the reporting period. During the
period from August 3 to October 15, 1993 methane concentrations ranged from 21 to 80 ppm.
The methane concentration was 1,200 ppm in the sample obtained on January 6, 1994,
immediately after the system was restarted after a down period of 51 days.

The approximate volume of recovered methane (converted to cubic feet) was caiculated for
this reporting period using laboratory data, measured vapor flow rates and known durations of
VES operational configurations. The recovered gasoline vapor volume could not be calculated
because the TVH concentrations were less than laboratory detection limits. The calculated
volume of methane for the reporting period and cumulative totals of gasoline and methane for the
life of the system through March 9, 1994 are presented in Table 3. The equivalent of
10,455 cubic feet of methane were recovered during this reporting period. The equivalent of
approximately 4,728 gallons of gasoline and 193,944 cubic feet of methane have been recovered
by the system from its initial start-up to March 9, 1994. Daily emissions of gasoline vapors to
the atmosphere during this reporting period did not exceed the 15 pounds per day allowed by the
PSAPCA permit. All volume calculations are based on an assumption of standard temperature

and pressure.

MONITORING WELLS AND RECOVERY WELLS DATA
Ground Water Measurements

Ground water levels were measured in selected monitoring wells on December 29 and 30,
1993 and March 9, 1994, as summarized in Table 4. Data for the previous six month period are
included in the table for comparison. The ground water elevations presented in Table 4 are
referenced to the city of Seattle datum. The ground water elevations in the vicinity of the site
ranged from about 8.4 10 10.7 feet on December 29 and 30, 1993 and from about 7.6 to 11.3 feet
on March 9, 1993, with the exception of MW-41 which is located significantly upgradient of the
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site. The general direction of ground water flow is toward the east and northeast. This is
consistent with past observations at this site. Inferred ground water contours based on
measurements obtained from the selected wells on December 29 and December 30, 1993 are

shown in Figure 5.

Combustible Vapors

Recovery Wells. Cambustible vapors were measured in the recovery wells on August 3
and September 15, 1993 and March 9, 1994. The results are presented in Table 5. Data forlthe
preceding six month period are included in the table for comparison.

Combustible vapor concentrations in the recovery wells located on the Unocal site were less
than 100 ppm during this reporting period with the exception of a concentration of 500 ppm in
RW-4A on March 9, 1994,

Combustible vapor concenirations in the recovery wells located on the Seattle property were
greater than 10,000 ppm, with the exception of concentrations of 5,800 and 2,000 ppm in
SMW-5 on September 15, 1993 and March 9, 1994, respectively.

Monitoring Woells. Combustible vapor concentrations were measured in selected
monitoring wells (generally, those wells installed in 1991 or 1992} on August 3 and September
15, 1993 and March 9, 1994. The results are presented in Table 6. Data for the preceding six
month period are included in the table for comparison.

Combustible vapor concentrations in monitoring wetl SMW-4, located on city of Seattle
property, were greater than 10,000 ppm. The combustible vapor concentrations in MW-32A
through MW-35 ranged from less than 100 ppm to 500 ppm during the reporting period. These
monitoring wells are located near the vapor extraction system. The combustible vapor
concentrations measured in MW-36 and MW-41 ranged from 380 to 4,000 ppm. The
combustible vapor concentrations in MW-37, MW-38 and MW-43 varied from less than 100 ppm
to greater than 10,000 ppm during the reporting period. The remaining wells had combustible
vapor concentrations greater than 10,000 ppm. Combustible vapor concentrations measured in
selected monitoring wells {generally, those wells installed in 1991 or 1992) on September 15,
1993 are shown in Figure 6. | '

Ground Vacuum

Ground vacuum was measured in the recovery wells and in the monitoring wells on August
3 and September 15, 1993 and March 9 and/or March 10, 1994, The results are presented in
Tables 7 and 8. Data from the preceding six month period are included in the table for
comparison.

Vacuum measured in the recovery wells on the Unocal site ranged from O to 1.4 inches of
water column in August and September 1993. On March 9, 1994, the vacuum in the recovery
wells ranged from 0 to 1.0 inches. Vacuum in the recovery wells on the Seattle property ranged
from O to 0.04 inches of water column. A general downward trend in recovering well vacuums
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was observed from August 1993 to March 1994. Vacuum in the recovery wells is dependent on

the VES operational configuration, and is probably also dependent on soil moisture content,

ground water levels and moisture content of the extracted vapors. On March 10, 1994, the VES
water trap was drained. After draining the water trap, vacuums in the recovery wells ranged
from O to 2.0 inches.

Vacuum in the monitoring wells ranged from 0 to 0.36 inches of water column when
measured in August 1993, No measurable vacuums were observed in the monitoring wells in
September 1993 and March 1994. Changes in the ground vacuum between monitoring dates
could be dependent on soil noisture content, ground water levels, changing atmospheric pressure
conditions, and applied vacuum in the reccvery wells. However, we believe that ground vacuum
was affected by equipment inefficiencies at the beginning of the reporting period that were
subsequently corrected, and high moisture content in the vapor stream resulting in an
accumulation of water in the system at the end of the reporting period. Ground vacuum
measured on August 3, 1993 and inferred vacuum contours based on these data are shown in
Figure 7.

WATER DISPOSAL

Purge and decontamination water that was stored on site in one 55-gallon drum was aerated
using a Rotron blower equipped with a flexible hose on October 15, 1993. The water was
aerated to remove the volatile hydrocarbons from the water. A composite sample (COMPOSITE
DRUM) was obtained from the aerated water for chemical analysis of BETX by EPA Method
8020, and fats, oil and grease by EPA Method 413.2 on October 15. Chemical analytical testing
of COMPOSITE DRUM confirmed that the water quality is in compliance with GeoEngineers’
Metro disposal permit criteria specified in Metro Discharge Authorization 393, The water was
disposed of into the Metro sanitary sewer connection at GeoEngineers’ Redmond office on
February 23, 1994.

CONCLUSIONS AND RECOMMENDATIONS

The low TVH and methane concentrations in vapor samples obtained from the effluent
vapor stream indicate that the VES is successfully removing vapors from within its area of
influence. The comparatively low combustible vapor concentrations in the recovery wells and
on-site monitoring wells indicate that the VES is effective in removing vapors from the immediate
vicinity of the Unocal site.

High concentrations of combustible vapors remain beneath the Seattle property and other
surrounding properties,

Although TVH and methane concentrations in the effluent stream remain low, we
recommend continuing to operate the VES. The VES introduces oxygen into the subsurface
which enhances natural biodegradation of the nonvolatile hydrocarbons which are not removed
by the VES.
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We recommend that future monitoring of VES operational characteristics and routine
maintenance be continued on a monthly basis. We also recommend that measurements in the
recovery and monitoring wells continue to be taken on a quarterly basis.

LIMITATIONS

We have prepared this report for use by Unocal in their evaluation of ongoing vapor
extraction efforts at Service Station 5353. This report may be made available to potential buyers
of the property and to regulatory agencies. This report is not intended for use by others and the
information contained herein may not be applicable to other sites.

Our services have been completed in accordance with generally accepted practices in this
area at the time the report was prepared. No warranty or other conditions, express or implied,
should be understood. ‘

<« O >

We appreciate the opportunity to be of service on this project. Please call if you have any
questions regarding this report.

Respectfully submitted,
GeoEngineers, Inc. .

Norman L. Puri, P.E.
Environmental Engineer

Stephen C. Perrigo

Principal
NLP:SCP:vvvy
Document ID: 0161013 . PR4
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TABLE 1
VAPOR EXTRACTION SYSTEM
OPERATIONAL CONFIGURATIONS

Operating System System Configuration® .
Period Status Unocal Seattie?

Start End {On/Off) NwW NE Sw SE W E
12/08/90 01/16/91 Off - - - - - -
o1 o131/ ©n . - o} 0 - -
01/31/01 02/15/91 ot - . - - - -
02N 5/81 03/04/31 On - - - o . -
03/04/91 03/18/91 Off - - - . - .
03/18/91 04/01/91 On - - (o} 0 - -
04/01/91 04/18/91 o - - - . - .
04/18/91 05/01/91 On - - - (a} - -
05/01/91 05/20/91 OH - - - - - -
05/20/91 06/05/91 On o 0 o o - -
06/05/91 06/19/91 off - - - - . -
06/19/91 07/03/91 On - . o o - -
07/03/1 07/16/91 off - . - - . -
a7/16/91 08/01/91 On o o o o} - -
08/01/91 D8/19/81 Off . - - - - .
08/19/91 08/29/91 On - - o} o} . -
08/29/81 09/16/91 Off - - - . -

09/16/91 10/03/91 On . - 0 o] - -
10/03/91 1015/ Off - - - - - -
10/15/91 10/31/91 On . - o o - -
10/31/91 11/15/91 off . - - - . .
11/15/91 12/02/91 On (o} 0 (o} o - -
12/02/91 12/16/91 Oft - - - . - -
12/16/81 12/30/91 On - - (o} o -

12/30/91 01/21/92 ott . . - .

01/21/92 02M11/82 on . - o} o} . -
02/11/92 02/28/92 On - - . . o} 0
02/28/92 - 03/13/92 on - - - . 0 -
D3/13/92 03/27/92 On - . . 0 - -
03/27/92 04/13/92 On . - 0 0 o o
04/13/92 04/23/92 on - . 0 (o} - -
04/23/92 D5/08/92 On - - 0 0 o] o]
05/08/92 05/21/92 On . . - 0 o} -
05/21/92 06/05/92 On . - - o) o} o
06/05/92 06/18/92 On . - 0 0 - -
06/18/92 06/24/92 On . - 0 0 o] o
06/24/92 11/15/93, On 0 o] 0 0 o} o]
11115/93 01/05/94 off . - - - - .
01/06/34 02/15/94 On O o I} 0 O o}
02/15/94 02/25/94 ot - . . - - -
02/25/94 Present On O o] e} O Q o]
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TABLE 3

VOLUMES OF RECOVERED GASOLINE AND METHANE

Operation Estimated Equivalent
Operation Period Total Recovery
Period Duration Gasoline Methane
Start Date (days) {(gallons) {cubic feet)
07/14/93 21 0 108
08/03/93 43 0 251
09/15/93 30 0 261
" 10/15/93 31 0 322
01/06/94 40 0 8,294
02/25/94 12 0 1,218
Total {07/14/93 - 03/05/94) 177 0 10,455
Previols Cumulative Total 4,728 183,483
TOTAL 4,728 193,944
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APPENDIX A

MONITORING AND RECOVERY WELLS MEASUREMENTS AND SAMPLING

GROUND WATER ELEVATIONS

Depths to the ground water table relative to the monitoring well casing rims were measured
on December 29 and December 30, 1993 and March 9, 1994, The measurements were made
using an electric water level indicator. The water level indicator was cleaned with a Ligquinox
solution wash and a distilled water rinse prior to use in each well. Ground water elevations were
calculated by subtracting the water table depths from the casing rim elevations. The ground
water elevations are summarized in Table 4,
COMBUSTIBLE VAPOR CONCENTRATIONS

Combustible vapor concentrations were measured in selected recovery and monitoring well
casings on the dates indicated in Tables 5 and 6. A Bacharach TLV Sniffer calibrated to hexane
was used to measure the combustible vapor concentrations in the well casings. A slip cap was
used to produce a tempor:iry seal in the monitoring well casings when obtaining vapor
concentrations. The lower threshold of significance for the TLV Sniffer in this application is
100 ppm (parts per million), equivalent to 1 percent of the LEL (lower explosive limit) of

hexane,

GROUND VACUUM 7
Ground vacuum was measured in the accessible monitoring and recovery well casings with
a Magnehelic gauge with a resolution of 0.01 inches of water column. A slip cap enabled a tight
fit around the monitoring well casings. Vacuum pressures were measured in the well casings
while the on-site VES was operating. The ground vacuum data are presented in Tables 7 and 8.

VES MEASUREMENTS AND SAMPLING

MEASUREMENTS

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

Combustible vapor concentrations also were obtained from the system using a Bacharach
TLV Sniffer calibrated to hexane. The sample port for vapor measurement and sampling is
located in the vapor conveyance line between the blower and the discharge stack. The data are
presented in Table 2.

VAPOR SAMPLING

Vapor samples were obtained from the sample port in the vapor conveyance line on the
dates listed in Table 2. The vapor samples were collected in evacuated stainless steel containers
by opening the valve in the sample port and allowing the vacuum in the canister to draw in the

GeoEngineers A-1 File No. 0161-013-R69/061594



vapors. Chain-of-custody procedures were followed in transporting the vapor samples to the
testing laboratory. The laboratory data sheets and chain-of-custody records are in Appendix B.

PURGE AND DECONTAMINATION WATER

Purge and decontamination water was stored on site in one 55-gallon drum. Air was
injected into the drums on October 15, 1993 in an attempt to remove the volatile hydrocarbons
from the water. A drum sample was obtained with a disposable bailer and analyzed for BETX,
and fats, oil and grease on October 15, 1993, Based on chemical analytical results the BETX,
and fats, oil and grease concentrations of the purge water are in compliance with GeoEngineers’
Metro disposal permit criteria and the water was transported to GeoEngineers’ Redmond facility
for disposal in the sanitary sewer on February 23, 1994.

GeoEngineers A-2 File No. 0161-013-R69/061594
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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 water sample was 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 Functionat
Guidelines for Organic Data Review" draft dated 1991; and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" dated 1988.

ANALYTICAL DATA REVIEW SUMMARY

No significant data quality exceptions were noted in the laboratory report or during our
review. Based on our data quality review, it is our opinion that the analytical data are of
acceptable quality for their intended use.

GeoEngineers B-1 File No. 0161-013-R69/061594
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ANALYTICAL TECHNQLOGIES,

Analysis: METHANE

Accegsion:
Client:

Project HNumber:
Project Name: -
Project Location:
Department :

INC.

11 East 0live Road
Analysis Report
41195
GEQ ENGINEERS
161-013-R69

UNCCAL W. LAKE & MERCER
VES
SEMI-VOLATILE FUELS

Pensacola,

Florida 22514

{904} 474-1001




ANATYTICAL TECHNOLOGIES, INC. _ 11 East Olive Road Pensacola, Florida 32514 (504) 474-1001
[0} Page 1
Date 26-Jan-94
Accession: 401185
Client: GEQ ENGIMNEERS
Project Number: 161-013~R69
Project Name: UNOCAL W, LAKE & MERCER
Project Location: VES
Test: METHANE
Analysis Method: ASTM D1946
Extraction Method: N/A
Matrix: AIR
QC Level: B
Lab Id: col Sample Date/Time: 06-JAN-94 0700
Client Sample Id: 940106 Received Date: 10-JAN-94
Batch: GEA311 Extraction Date: N/A
Blank: A Dry Weight %: N/A 2nalysis Date: 20-JAN-94
Parameter: Units: Results: Rpt Lmts: S Qe
METHANE % 0.12 0.05
ANALYST INITIALS KW
Comments:
R _ [0
- ST
- - . }k¥%ﬁ
1 k:\ & ’/\ :
1’ A
SOy e\
10““ \‘ 1\ jv:Z'-"--L
\r'[. i g{\
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ANALYTICAL TECHNOLOGIES, INC. 11 East Qliye Road Pensacola,

Accession Number:
Client: :
Project Number:
Project Name:
Project Location:
Test :

"Method Report Summary"

401195

GEQ ENGINEERS
161-013-R69

UNOCAL W. LAKE & MERCER
VES

METHANE

Florida

32514 (904) 474-1001

[0) Page 2
Date 26-Jan-94

Client Sample Id:
940106

Parameter:

METHANE

Unit:

Result:

0.12



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

Rnalysis Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 401195

Client: GEO ENGINEERS
Project Number: 161-D13~R69
Project Name: UNCCARL W. LRKE &
Project Location: VES

Department: GC/VOa




ANALYTICAL TECHNOLOGIES, INC. 1l East Clive Road Pensacola, Florida 32514 (904) 474-100

[0} Page 1

: Date 12-Jan-94
hAccession: 401185
Client; GEO ENGINEERS
Project Number: 161-013-R69
Project Name: UNOCAL W. LAKE &
Project Location: VES
Test: TOTAL VOLATILE HYDROCARBONS IN CANISTER
Analysis Method: s030/8020/801% / SW B46, 3rd Edition, Sep. 1%86 and Rev. 1, July 1992
Extraction Method: N/A
Matrix: AIR
QC Level: i
Lab Id: 001 Sample Date/Time: 06-~JAN-94 0700
Client Sample Id: 940106 Received Date: 10-JaN-94
Batch: CABOO4 Extréction Date: N/A
Blank: A Dry Weight %: N/A Analysis Date: 11-JAN-94
Parameter: Units: Results: Rpt Lmts: Q:
TCTAL VOLATILE HYDROCARBONS MG/M3 ND 500
ANALYST INITIALS LKD
Comments:

e O O W NS BN By BN BN BN BN R B B N



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

Quality Contrel Report

Analysis: METHANE

Accession: 401155

Client: GEQ ENGINEERS

Project Number: 161-013-RE9

Project Name: UNOCAL W. LAKE & MERCER
Project Location: VES

Department : SEMI-VOLATILE FUELS



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001%

[0) Page 1
Date 26-Jan-9%94
[ QC Report "
Title: Air Blank
Batch: GEA311
Analysis Method: ASTM D1946
Extraction Method: N/A
Blank Id: A Date Analyzed: 20-JAN-94 Date Extracted: N/A
Parameters: : Units: Results: Reporting Limits:
0.05

METHANE % : , ND

Comments:
ANALYST: KW



CHECK STANDARD (POST-RUN)
DATE: 1-21.94
METHOD: ASTM D1946

COMPOUND RF (IC})
CARBON MONOXIDE 1.85E-05
METHANE 2.05E-05

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE

PROGRAM AND ASTM D1946.

RE(CS

1.84E-05

2.05E-05

B-10

0.4

0.4

QC LIMIT

15

15



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road ‘Pensacola, Florida 32514 (904) 474-1001

fo) Page 2
] Date 26-Jan-94
Common notation for Organic reporting

N/S = NQT SUBMITTED
N/A = NOT APPLICABLE
D = DILUTED OUT
UG = MICROGRAMS
UG/L = PARTS PER BILLION.
UG/KG = PARTS PER BILLION.
= MILLIGRAM PER CUBIC METER.
PPMV = PART PER MILLION BY VOLUME.
MG/KG = PARTS PER MILLION.
MG/L = PARTS PER MILLION.
< = LESS THAN DETECTION LIMIT.
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS

|

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
AND REFERENCED METHOD.

ORGANIC SOILS ARE REPCRTED CN A DRYWEIGHT BASIS.

ND = NOT DETECTED ABOVE REPCRTING LIMIT.

RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES.
RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION)

ATI/GC/FID
ATI GAS CHRCMATOGRAPHIC METHCD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME IONIZATICON DETECTCR (FID).

ATI/GC/FIX
ATI GAS CHRCMATCGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR ({TCD)
AND FLAME ICONIZATION DETECTOR (FID}.

ATI/GC/FPD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE,

ATI/GC/PID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH PHOTOQIONIZATION DETECTOR (PID).

ATI/GC/TCD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH THERMAL CONDUCTIVITY DETECTOR (TCD).

LJT = LISA THOMASON

CD = CHRISTY DRAPER

IP = INGRID PITTMAN

RP = ROB PEREZ

SKR = SVETLANA RODKINA
DGH = DARREL HALSELL

KW = KAREN WADSWORTH
PBE = PAMELA BREWTCN

MV = MONIQUE VERHEYDEN
SW = STEVE WILKHITE

B-11




ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola,

Quality Contrel Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 401195

Client: GEO ENGINEERS
Project Number: - 161-013-R69
Project Name: UNGCAL W. LAKE &
Project Location: VES .
Department: GC/VOA

Florida 32514

(904) 474-100:



ANALYTICAL TECHNOLOGIES, INC. 11 East ©Olive Road Pensacola, Florida 32514 (904) 474-10C

Title:

Batch:

Analysis Method:
Extraction Method:

[0) Page 1
Date 12-Jan-94

"QC Report®
Bag/Can Blank
CRBOO4
5?30/8020/8015 / SW 846, 3rd Editien, Sep. 1986 and Rev. 1, July 1992
N/A

Blank Id: A Date Analyzed: 11-JAN-94 Date Extracted: N/A
Parameters: VUnits: . Results: Reporting Limits:
BENZENE MG /M3 ND 1
ETHYL BENZENE MG /M3 ND 1
TOLUENE MG /M3 ND 5
XYLENES MG /M3 ND 2
TOTAL PETROLEUM HYDROCARBON MG /M3 ND 500
TRIFLUOROTOLUENE (PID) $REC/SURR 91 70-130
TRIFLUQROTOLUENRE (FID) $REC/SURR 85 70-130
ANALYST INITIALS LKD

Comments:

B - 13



ANALYTICAL TECHNOQLOGIES, INC. . 11 East Olive Road Pensacola, Florida 32514 (904} 474-100
{0y Page 2
Date 12-Jan-94
"QC Report”
Title: Bag/Can Reagent
Batch: CABQO4

Analysis Method: 5030/8020/8015 / SW 846, 3rd Edition, Sep. 1986 and Rev. 1, July 1992
Extraction Method: N/A o

RS Date Analyzed: 11-JAN-94 RS Date Extracted: N/A
RSD Date Analyzed: 11-JAN-94 RSD Date Extracted: N/A
Spike Sample RS RS RSD RSD RPD Rec

Parameters: Added Conc conc tRec Conc %Rec RPD Lmts Lmts
BENZENE 50 <1 46 92 43 86 7 11 82-120
TOLUENE 50 <5 47 94 45 LY 4 14 77-125
Surrogates:
TRIFLUOROTOLUENE (PID) 90 90 70-130

Comments:

Notes:
UNITS IN MG/M3 = MILLIGRAM PER CUBIC METER N/S = NOT SUBMITTED
< = LESS THAN REPCRTING LIMIT

SOQURCE FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND METHOD REFERENCE.
UNITS IN UG = MICROGRAMS. N/S = NOT SUBMITTED

B - 14



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514

[0) Page 3
Date l1l2-Jan-94

Common notaticn for Organic reporting

NOT SUBMITTED

NOT APPLICABLE

ILUTED OUT

= PARTS PER BILLION.

G = PARTS PER BILLION.

G = PARTS PER MILLION.

MG/L = PARTS PER MILLION.

< = LESS THAN DETECTION LIMIT.

* = VALUES QUTSIDE OF QUALITY CONTROL LIMITS

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
AND REFERENCED METHOD. ‘ ‘

. ORGANIC SOILS ARE REPQORTED ON A DRY WEIGHT BASIS.. )

** COMPOUNDS FLAGGED IN METHOD ARE NOT WITHIN THE FIVE POINT CURVE. THEY
ABRE SEARCHED FOR QUALITATIVELY.

ND = NOT DETECTED ABOVE REPORTING LIMIT.

/
/
G

ICcCcozx
@@ O

S
A
3
/K
/K

SR-SHELLEY REAMSMA
MLP-MELISSA POPE
TSH-TRICIA HOLSTON
LKD~LEIGH DUVALL
MM-MIKE MCKENZIE
KWS-KENDALL SMITH
RY=-RON YOKUM
KKS-KIMBERLY SMITH
GF-~GREG FOOTE
ALM-AMY LEE MILLER
NC-NICOLE CaALL
JP~JOSEPH POPE
-JENNIFER ALEXANDER
-HEATHER BIANCALANA
PAM~-PENNY A. MALOUIN
RLE-ROBERT L. ELSPERMAN
MCW-M. CLAUDIAR WALTON

B - 15

(904) 474-100
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PROJECT SAMPLE INSPECTION FORM
Accession #: LL(D \\CIS Date received: _] \\LA\Q“(

1 Was there o Chain of Custody? YE'S NO 7. Are samples corroctly preserved for NO
analysis required?
2. Was Chain of Custody propory selinguished? @ HNO 8. Is there sufficient volume for analysis T NG
. raquested?
3. Were samples received cold? (At 4° or on ice) @ NOD 9, Woere samples received within holding @ NO
time?
4. Woaere all containers properly labeled and E NG 10. Was there headspace greatar than %~ YES NO @
identified? in dismeter in volatile bottles?
5. Ware semples received in proper contsiners for fYES NO 1. M sent, were matnx spike bottles YES NO
analysis requoestsed? : returned?
6. Were slf sample containars received intact? YES NO

O

Tracking Number: C{Bg ’DCS Shipped.By: L S‘CQS

Cooler Number: '\l\\xb )

Out of Control Events and Inspection Comments:

| _ i [1ifoy \
lns‘pefsted By:S C Date: \\‘Lb\rﬁl-( Logged By: - Y . /’Date: ﬁﬁl

el
iy

B - 16



.-CHAIN OF CUSTODY

):! EK, AnolyﬁcolTech-nologieS,lnc.

11 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOLA, FLORIDA 32514

ATI LAB. ID.# d k\}j \\ <

PART 1 — Bottle Shipment Information

CLIENT: CLIENT PROJECT NUMBER:
- / 7 i s - e “7 Yy
) /"'.ﬂi\c\u-"(lc.‘f‘ﬁ-"ﬁ--"-a r’/} & II“ (/\/ :il'? - | ;(.,C-(
PHESEF"\PATIVE PLASTIC CONTAINERS GLASS CONTAINERS
SAMPLE / s/
CONTAINERS . §
SHIPPED &/ S s /S S e ) o/ s/
£ 0wy f NS ¥ e )
SIS/ g.??g% IR TEINS §§§§" $$.~§.~§%gf C?e% a%é‘f‘ 6 E Su
DTYQ:w-%’»s%a%@w%-‘s%%\“’§§»‘&&$$§>$c§5@@%,:W__}__h_u.n
/ : AT
HELINGUISHED - TIME DATE RECEIVED TIME DATE
ANV 1 e A /453
’f & o {Adpbria S Uf / ,}/j)
P
PAF&TZ‘L—‘)SampIe Information PARAMETERS AND PRESERVATIVES
SAMPLE MATRIX '
DW DRINKINGWATER oL oIL
WW WASTEWATER AR AIR
GW GROUNDWATER SL SLUDGE
SW SURFACEWATER
SO SO
SAMPLE LD, DATE | TIME | MATRIX TOTAL v
QYoo //C/‘?‘/ Yoo | A /

4
M
< b3 |
_:"n'E ! §
- |5
ot | %
-0 ¢ 2] |
oWk 5 = !
2%og [z !
2 pm Ry | I
L hecH |
o @2 N o
Z|le 2E'T Jo
< E2Q_ 2
E} 5 o7 |5 !
e ziI<& =
- | @ BB % [
- 9T N0O
{ 0w om- Q
4‘_‘, o
G :
" -
ZE{ e
| . O Q b3
- L @ x.
[~ 2 IR + B

B - 17



):f é\; Anc:lyﬂco|TeChnO|0_gieS,lnC. 14 Eost Olive Road Pensacola, Florida 32514 (904) 474-1001

SIGNATURE PAGE

GeoEngineers
AUG 2 6 1993

floutny '..:.‘:f:::..:;':H::::";'::';:'.'_.‘.:;_':':'8'

Fite

h

R
Reviewed by: Qg&(f&?&ﬁip\j?\%u/

k)

"
ATI Project Mﬁnager

Client: GEQ ENGINEERS
REDMOND, WASHINGTON

Project Name: WESTLAKE /MERCER
Project Number: 0161-013-R69 T5.1
Project Location: VES

Accession Number: 308168

Project Manager: NORM PURI
Sampled By: MTW/NLP

" - 1R
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ALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensaccla, Florida 32514

Analysis Report

Analysis: METHANE

Accescion: 308168

Client: GEO ENGINEERS
Project Number: 0161~013-R69 T5.1
Project Name: WESTLAKE /MERCER
Project Location: VES

Department: SEMI-VOLATILE FUELS

B~ 19

(904) 474-1001



ANALYTICAL TECHNOLOGIES,

Accession:
Client:
Project Number:

INC.

308168
GEC ENGINEERS
0161-013-R69 T5.1

11 East olive Road Pensacola, Florida 32514

(904) 474-1001

(O} Page 1
Date 23-Rug-93

Project Name: WESTLAKE /MERCER

Project Location: VES

Test: METHANE

Analysis Method: ATI/GC/FIX

Extraction Method: N/A

Matrix: AIR

QC Level: I

Lab Id: 001 ‘Sample Date/Time: 03-AUG-93 0800
Client Sample Id: 930803-~1 Received Date: 05-aUG~93
Batch: GEA239 Diluticn Factor: 1 Extraction Date: N/&
Blank: A Dry Weight %: N/A Analysis Date: 23-AUG-93
Parameter: Units: Results: Rpt Lmts: Q:
METHANE PPMV 47 5

ANALYST INITIALS RP

Comments:

B~ 20
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i}\NALYTICAL TECHNQLOGIES, INC. ~ 1! East Olive Road Pensacola, Florida’ 325i4 (904) 474-1001

Accession Number:
Client:
Project Number:

"Method Report Summary"”

308168
GEQ ENGINEERS
0161-013-R69 T5.1

Q) Page 2
Date 23-Rug-93

B - 21

Project Name: WESTLAKE fMERCER

~-Project Location: VES s s - -
Test: METHANE

Client Sample Id: Parameter: Unit: Result:
9308031 METHANE PPMV 47



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514

Analysis Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 308168

Client: GEQ ENGINEERS
Project Number: 0161-013~-R69 T5.1
Project Name: WESTLAKE /MERCER
Project Location: VES

Department: GC/VOA

B - 22

(904) 474-1001
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JANALYTICAL TECHNOLOGIES, INC. 11 East 'Olive Road ©Pensacola, Florida 32514 (904) 474-100C1

Accession:
Client:

Project Number:
Project Name:
Project Location:
Test:

Analysis Method:

308168

GEQ ENGINEERS
0161-013-R69 T5.1
WESTLRKE fMERCER
VES

{0} Page 1
Date 13-Aug-93

TOTAL VOLATILE HYDROCARBONS IN CANISTER
5030/8020/8015 / sSwW 846, 3rd Edition, Sep. 1986 and Rev. 1, July 1992

Extraction Method: N/A
Matrix: AIR
QC Level: I
Lab Id: 001 Sample DetefTime: 03-AUG-93 0800
Client Sample Id: 930803-1 Received Date: 05-AUG-93
" Batch: CARBR130 Dilution Factor: 1 Extraction Date: N/A
Blank: A Dry Weight %: N/A Rnalysis Date: 11-AUG-93
. Parameter: Units: Results: Rpt Lmts: Q:
TOTAL VOLATILE HYDROCARBONS ' MG /M3 ND 500
' ANALYST INITIALS TSH
. Comments:
i .2



ANALYTICAL TECHNOLOGIES,

Analysis: METHANE

Accession:
Client:

Project Number:
Project Name:
Project Location:
Department:

INC. 11 East Olive Road Pensacola,

Quality Control Report

308168

GEO ENGINEERS
0161-013~R69 T5.1
WESTLAKE /MERCER
VES

SEMI-VOLATILE FUELS

B - 24

Florida 32514

(904) 474-1001"

———.



‘\NALYTICAL TECHNOLOGIES, INC, 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

[0} Page 1
Date 23-Aug-93

"QC Report"
Title: Air Blank

Batch: GEA239

Analysis Method: ATI/GC/FIX

Extraction Method: N/A

Blank Id: A Date Analyzed: 23-AUG-93 Date Extracted: N/A

Parameters: Units: Results: Reporting Limits:
METHANE PPMV ND -5
Comments:

ANALYST: ROB PEREZ

R e

B - 25



ANALYTICAL TECHNOLOGIES, INC. 11 ‘East Olive Road ~ Pensacola, Florida 32514  (904) 474-1001
[0} Page 2
Date 23-Aug-93
"Qr Report™
‘'itle: Air Reagent
iatchz GERZ239
nalysis Method: ATI/GC/FIX
‘xtraction Method: N/A
RS Date Analyzed: 23-AUG-93 RS Date Extracted: N/&
RSD Date Analyzed: 23-AUG-93 RSD bate Extracted: N/A
Spike Sample RS RS RSD RSD Rpd Rec
‘arameters: Added Conc Conc RsCc% Conc Rect Rpd Lmts Lmts
ETHANE 100 <5 99 99 96 96 3 50 50~150
‘urrogates:
omments:
otes:

PFMV = PARTS PER MILLION PER VOLUME < = LESS THAN REPCORTING LIMIT.
* = VALUES OQUTSIDE OF QUALITY CONTROL LIMITS.

SOURCE FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND REFERENCE METHOD.

- — - - -

jd

N/S = NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED QUT

B - 26
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ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (504) 474-1001
' [0) Page 3

Date 23-Aug-93
l Common notation for Organic reporting

NOT SUBMITTED
NOT APPLICABLE
' DILUTED OUT

PARTS PER BILLION.

PARTS PER BILLION.
MILLIGRAM PER CUBIC METER.
PART PER MILLION BY VOLUME.
7 PARTS PER MILLION.
GJ/L. = PARTS PER MILLION.

LESS THAN DETECTION LIMIT.

VALUES QUTSIDE OF QUALITY CONTROL LIMITS
WRCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
ND REFERENCED METHOD.

IC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.
NOT DETECTED  ABOVE REPORTING LIMIT.

/GC/FID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN

l: WITH FLAME ICONIZATION DETECTOR (FID}.
/

GC/FIX
ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD)
AND FLAME IONIZATION DETECTOR (FID).

1 /GC/FPD ,
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE.

W/Gc/PID '
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
'/ WITH PHOTOIONIZATION DETECTOR (PID).

GC/TCD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH THERMAL CONDUCTIVITY DETECTOR (TCD).

l= LISA THOMASON

= CHRISTY DRAPER

2 = JOE POPE

d4- INGRID PITTMAN

ROEB PEREZ
SVETLANA RODKINA
DARREL HALSELL

'Ill’ ".I.L N R ..l'

B - 27



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola,

Quality Control Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 308168

Client: GEO ENGINEERS
Project Number: 0161-013-R69 T5.1
Project Name: WESTLRKE /MERCER
Project Location: VES

Department: GC/VOA

B - 28

" Florida 32514

(904) 474-1001
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RLYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-100Y

Title: BAG/CAN BLANK
Batch: CAB130

"QOC Report”

[0) Page 1
Date 13~Aug-93

Analysis Method: 5030/8020/8015 / SW 846, 3rd Edition, Sep. 1986 and Rev. 1, July 1992

Extraction Method: N/A

Blank Id: A Date Analyzed: 11-AUG-93

Parameters:

BENZENE
ETHYL BENZENE

TOLUENE

XYLENES

TOTAL PETROLEUM HYDROCARBON
TRIFLUOROTOLUENE (PID)
TRIFLUOROTOLUENE (FID)
ANALYST

Comments:

Units:

MG /M3

MG /M3

MG /M3

MG /M3
MG/M3
$REC/SURR
$REC/SURR
INITIALS

Results:

ND
ND
ND
ND
ND
99
100
KWs

B - 29

Date Extracted: N/Aa

Reporting Limits:



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

(0} Page 2
Date 13-Aug-93
"QC Report™
itle: BAG/CAN REAGENT
itch: CABl30
aalysis Method:  5030/8020/8015 / SW 846, 3rd Edition, Sep. 1986 and Rev. 1, July 1992
¢traction Method: N/A

RS Date Analyzed: 11-AUG-93 : RS Date Extracted: N/A
RSD Date Analyzed: 11-AUG~93 RSD Date Extracted: N/A
Spike Sample RS RS RsD RSD Rpd Rec

arameters: Added Conc -~ gone Rec% Conc Rect Rpd Lmts Lmts
INZENE 50 <1 50 100 &3 106 6 11 82-120
SLUENE 50 <5 52 104 S5 110 6 14 77-125
irrogates:
RIFLUOROTOLUENE (PID) 99 99 70130
smments:
Jtes:

UNITS IN MG/M3 = MILLIGRAM PER CUBIC METER N/S = NOT SUBMITTED
< = LESS THAN REPORTING LIMIT

SOURCE FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND METHOD REFERENCE.

UNITS IN UG = MICROGRAMS. N/s = NOT SUBMITTED

B - 30
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ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

[C) Page 3
Date 13—-aug-93

' ‘ Common notation for Organic reporting
' NOT SUBMITTED
NOT AFPLICABLE
ILUTED OUT
3/L = PARTS PER BILLION.
ﬁG = PARTS PER BILLION.
G =

o

PARTS PER MILLION.
= PARTS PER MILLION.
= LESS THAN DETECTION LIMIT.
= VAT.UES QUTSIDE OF QUALITY CONTROL LIMITS
RCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM .
REFERENCED METHOD.
ANIC SOILS ARE REPORTED ON A DRY WEIGHT BASIS.
* COMPOUNDS FLAGGED IN METHOD ARE NOT WITHIN THE FIVE POINT CURVE. THEY
SEARCHED FOR QUALITATIVELY.
= NOT DETECTED ABOVE REPORTING LIMIT.

fL/GC/FID

' ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
' WITH FLAME IONIZATION DETECTOR (FID).

/GC/FIX

ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
- DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR {TCD)
l. AND FLAME IONIZATION DETECTOR (FID).

/

GC/FPD
, ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
' WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE.

/

GC/PID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION- ON COLUMN
WITH PHOTOIONIZATIONR DETECTOR (PID).
'/GC/TCD

ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTICN ON COLUMN
B WITH THERMAL CONDUCTIVITY DETECTOR (TCD).
HELLEY REAMSMA
MELISSA POPE
SH-TRICIA HOLSTON
{D-LETGH DUVALL
IKE MCKENZIE
KENDALL SMITH
~RON YOKUM
XS~KIMBERLY SMITH
REG FOOTE
IANNA FOX
M-CLATRE FORNSEL

- - ‘-‘ ' -
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CHAIN OF CUSTODY ..

T SN
Tias D¢ S CE/GE

PART 1 — Bottle Shipment Information

PENSACOLA. FLORIDA 32514

)‘ ék, AndlyficalTechnologies, inc.

11 EAST OLIWE ROAD PHOMNE (304) 474-1001

. CLIENT: _ CLIENT PROJECT NUMBER: A
(\TEO &U‘A\UG(:"F'Q% 14 [ - O\%; - RQ)C\ /[ s
'QIESEBVATWE PLASTIC CONTAINERS GLASS CONTAINERS
JAMPLE
NTAINERS
yHIPPED
/S
S
ary. / /T
|

_1
HE/;%UISH%; O " TIME DATE RECEIVED TIME DATE
Ao T Yl L1 1519 173052
JART 2 — Sajnple Information PARAMETERS AND PRESERVATIVES
SAMPLE MATRIX ?
‘N DRINKINGWATER OL OIL J
W WASTEWATER AR AIR
W GROUNDWATER SL SLUDGE
W SURFACEWATER
O SOtL
SAMPLE I.D. DATE | TIME | MATRIX TOTAL qutu?e
F3a&e3~ 1 E/3/93lc8co AR f




),;ék. Anolyficol'l'echnqlqgies,lnc. 11East Olive Road  Pensacola, Flofida 32514 (904 474-1001

Reviewed by:

Client:

Project Name:
Project Number:

Project Location:
Accession Number:

Project Manager:
Sampled By:

GeoEngingers

SIGNATURE PAGE SEP 28 1993
outing / i i
roieg AL r:f.,"(f;ii::;ii‘%
ﬁb

/})ATI‘Project Manager
f‘
v

GEQO ENGINEERS
REDMOND, WASHINGTON

"UNOCAL

161-013-R69
N/8
309582

NORM PURI
MTW



ANALYTICAL TECHNOLOGIES, INC.

Analysis: METHANE

Accession:
Client:

Project Number:
Project Name:
Project Location:
Department:

11 East Oliveé Road Pensacola,

Analysis Report

309582
GEO ENGINEERS
161-013-R69
UNQCAL

N/5

SEMI-VOLATILE FUELS

B - 34

Florida 32514

(904} 474-1001

- G ME TN W .



ANALYTICAL TECHNOLOGIES, INC.

11 East 0Olive Road Pensacola,

Florida 32514

[0) Page 1
Date 22-Sep—93

(904) 474-1001

B - 35

Accession: 309582

Client: GEOQO ENGINEERS

Project Number: 161~0Q13—-RE6S

Project Name: UNQCAL

Project Location: ©N/S

Test: METHANE

Analysis Method: ATI SOP 640

Extraction Method: N/A

Matrix: AIR

QC Level: . B

Lab Id: - 001 Sample Date/Time: 15-SEP-93 0900"
Client Sample Id: 930915-1 Received Date: 17-SEP-93
Batch: GEAZ62 Extraction Date: N/A
Blank: A Dry Weight %: N/A Analysis Date: 21-SEP-93
Parameter: Units: Results: Rpt Lmts: 3
METHANE PPMV 21 10

ANALYST INITIALS RP

Comments:



ANALYTICAL TECHNOLOGiES, INC.

Accession Number:
Client:

Project Number:
Project Name:
Project Location:
Test:

"Method Report Summary™

309582
GEO ENGINEERS
161-013-RE&9

11 East Olive Road Pensacola,

Florida 32514 (904) 474~1001

[0) Page 2
Date 22-Sep—-93

Client Sample Id:
930915-1

UNOCAL

N/S

METHANE
Parameter:
METHANE

B - 36

Unit: Result:

PEMV 21



ANALYTICAL TECHNOLOGIES, INC.- 11 East Olive Road  Pensacola; Florida 32514 --(904) 474-1001

Analysis Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 309582
Client: GEO ENGINEERS
Project Number: 161-013-R6%
Project Name: UNOCCAL
Project Location: N/S
Department: GC/VOoA

B - 37



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensaccla, Florida 32514 (904) 474-1001

[0) Page 1
Date 23-Sep-93

Accessian: 309582

Client: GEO ENGINEERS

Project Number: 161-013-Ré69

Project Name: UNOCAL

Project Location: N/S

Test: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Analygis Method: 5030/8020/8015 / SW 846, 3rd Edition, Sep. 1986 and Rev. 1, July 1992
Extraction Method: N/A

Matrix: AIR

QC Level: I

-Lab Id: 001 Sample Date/Time: 15-SEP-93 0S00°
Client Sample Id: 930915-1 Received Date: 17-SEP-93
Batch: CAB156 Extraction Date: N/a

Blank: B Dry Weight %: N/A Bnalysis Date: 21-SEP-93
Parameter: Units: Results: Rpt Lmts: Q:

TOTAL VOLATILE HYDROCARBONS MG /M3 ND 500

ANALYST INITIALS TSH

Comments:

B - 38



ANALYTICAL TECHNOLOGIES,

Analysis: METHABNE

Accession:
Client:

Project Number:
Project Name:
Project Location:
Department:

INC.

Quality Control Report

309582

GEQO ENGINEERS
161-013-R6&9
UNOCAL

N/s

11 East Olive Reoad Pensaccola,

SEMI-VOLATILE FUELS

Flerida 32514

(904) 474-1001

B - 39



ALYTICAT, TECHNOLOGIES, INC. 11 East ©Olive Rcoad Pensacola,'Floriﬁa 32514 (904) 474-1001

[0) Page 1
Date 22-Sep-93
"QC Report”
Title: Rir Blank
Batch: GEA262
Analysis Method: ATI SOP 640
Extraction Method: N/a

Blank Id: A Date Analyzed: 21-SEP-923 Date Extracted: N/A
Parameters: Units: Regults: Reporting Limits:

METHANE PPNV ND 5 -

Comments: :
ANALYST: ROB PEREZ

iN

B~ 40



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

(O} Page 2
Date 22-Sep-93

Common notation for Organic reporting

NOT SUBMITTED

NOT APPLICABLE

DILUTED OUT

3/L = PARRTS PER BILLION.

PARTS PER BILLION.

MILLIGRAM PER CUBIC METER.

PMV = PART PER MILLION BY VOLUME.

3/KG = PARTS PER MILLION.

3/L = PARTS PER MILLION. ‘ -
= LESS THAN DETECTION LIMIT.

= VALUES OUTSIDE OF QUALITY CONTROL LIMITS

JURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
ND REFERENCED METHOD. '
RGANIC SOILS ARE REPORTED ON R DRYWEIGHT BASIS.

5 = NOT DETECTED ABOVE REPORTING LIMIT.

e
[N 5
nn

tI/GC/FID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME IONIZATION DETECTOR (FID).

I'I/GC/FIX
ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD)
AND FLAME IONIZATION DETECTOR (FID}.

T1/GC/FPD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE.

[/GC/PID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH PHOTOIONIZATION DETECTOR (PID).

TI/GC/TCD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH THERMAL CONDUCTIVITY DETECTOR (TCD).

SVETLANA RODKINA
DARREL HALSELL

JT = LISA THOMASON
D = CHRISTY DRAPER
P = JOE POPE

P = INGRID PITTMAN
P = ROB PEREZ

KR =

GH =

B - 4]
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INDEPENDANT QC CHECK STANDARD

DATE: 9/21/93 CC STANDARD ID: 01-FGS-6-3
BATCH: GEA262 IQC STANDARD ID: Ol1-FGS-7-1
COMPOUND NAME RE (CC) RF (IQC) %D QC LIMIT
METHANE ' 2.59E-04 2.66E~04 5.6 15

PARENT SOURCE:
01-FGS-6-3:SCOTT SPECIALTY GASES, CAN MIX 234, LOT#4-A-KC-5-17-93

01-FGS-7-1:AIR PRODUCTS, METHANE PRIMARY STANDARD, LOT#07334

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND ATI SOP 640.

B — 42



ANALYTICAL TECHNOLOGIES, INC. - 11 East Olive Road Pensacola, Florida 32514

Quality Control Report

Analysis: TOQTAL VOLATILE HYDROCARBONS IN CANISTER

Accesgion: - 309582
Client: GEO ENGINEERS
Project Number: 161-013-R69
Project Name: UNOCAL
Project Location: N/S
Department: GC/VOR

B - 43

(904) 474-1001

“ m‘ ' -



Title: Bag/Can Blank
Batch: CAB156

Extraction Method: N/A

"QC Report"

ALYTICAL TECHNOLOGIES, INC. - 11 East Olive Road Pensacola,

Florida- 32514 (904) 474-1001

(0) Page 1
Date 23-Sep-93

Analysis Method: 5030/8020/8015 / SW 846, 3rd Edition, Sep. 1986 and Rev. 1, July 1992

Parameters: Units:
BENZENE MG/M3
ETHYL BENZENE MG /M3
TOLUENE MG/MB
XYLENES MG/M3
TOTAL PETROLEUM HYDROCARBON MG/M3
TRIFLUOROTOLUENE {(PID) %REC/SURR
TRIFLUCROTOLUENE (FID) $REC/SURR
ANALYST INITIALS
Comments:

iN

Results:

ND
ND
ND
ND
ND
99
99
GF

B - 44

Blank Id: B Date Analyzed: 21-SEP-93 Date Extracted: N/A

Reporting Limits:

1 -
1

S

2

500

70-130
70-130



ANALYTICAL TECHNOLOGIES, 1INC: .11 -East Olive -Road Pensacola, Florida 32514 - (904) 474-1001
[0) Page 2
Date 23-Sep-93
"QC Report™”
‘itle: BAG/CAN REAGENT
;atchs: CABlS6
.nalysis Method: 5030/8020/8015 / SW 846, 3rd Edition, Sep. 1986 and Rev. 1, July 1992
xtraction Method: N/A
RS Date Analyzed: 20-SEP-93 RS Date Extracted: N/A
RSD Date Analyzed: 20-SEP-93 RSD Date Extracted: N/A
. Spike Sample RS RS  RSD RSD RPD Rec
‘arameters: Added Conc Conc %Rec Conc - %Rec RPD Lmts Lmts
SENZENE 50 <l 45 9y 41 82 9 11 82-120
'OLUENE 50 <5 46 92 42 84 9 14 77-125
.urrogates: ' :
RIFLUORQTOLUENE (PID) 97 96 70-130
‘omments:
iotes:
UNITS IN MG/M3 = MILLIGRAM PER CUBIC METER N/S = NOT SUBMITTED

< = LESS THABN REPORTING LIMIT

SOURCE FOR CONTROL LIMITS BARE INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND METHOD REFERENCE.

UNITS IN UG = MICROGRAMS. N/S = NOT SUBMITTED

B - 45




ANALYTICAL TECHMNOLGCGGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904} 474—1061

[0) Page 3
Date 23-Sep-93

Common ncotation for Organic¢ reporting

NOT APPLICABLE
DILUTED OUT
G/L = PARTS PER BILLION.
iKG = PARTS PER BILLION.

[ = NOT SUBMITTED

KG PARTS PER MILLION.
L = PARTS PER MILLION.
= LESS THAN DETECTION LIMIT.
= VALUES OUTSIDE OF QUALITY CONTROL LIMITu
RCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
REFERENCED METHOD.
ANIC SOILS ARE REPORTED ON A DRY WEIGHT BASIS.
* COMPOUNDS FLAGGED IN METHOD ARE NOT WITHIN THE FIVE POINT CURVE. THEY
SEARCHED FOR QUALITATIVELY.
= NOT DETECTED ABOVE REPORTING LIMIT.

H—~SHELLEY REAMSMA
LP-MELISSA POPE
=TRICIA HOLSTON
'-LE IGH DUVALL
HIKE MCKENZIE
HWS-FKENDALL SMITH
==RON YOKUM
-KIMBERLY SMITH
GREG FOOTE
~CLAIRE FORNSEL
LM-AMY LEE MILLER
NICOLE CALL
JOSEPH POPE

B ~ 46



)f EK AnglyticclTechnologies,inc,

PROJECT SAMPLE INSPECTION FORM
Accession #: 5 (99 3’? 7 Date received: [ 7’&§E’D - 9\3

1. Was there a Chain of Custody? YES NO 7. - Are samples correctly preserved for @NG
- analysis raquired? <
2. Was Chain of Custody propery relinquished? @ NO 8. {s there sufficient volume for analysis ¥YES) NO
: raquested? .
3. Ware séfﬁplcs received cold? YES NO 3. Waere samples raceived within holding @ NO
time? '

4. Waere all containers propery labeled and @ NO 10. Was there headspace greater than X ™ YES NO m

idantifiad? in diameter in volatila bottles?
8. Waere samples received in proper containers for @ NO 11, if sent, were matrx spike bottles YES NO NIA

analysis requested? returned?
6. Ware all sample containers received intact? YES™, NO

r‘_‘D -
Tracking Number: }7—433@(%?!'{@ P2y Xkt e g i) ©_ Shipped By: ///7{——)

Cooler Number: AJ//)Q’

Qut of Control Events and Inspection Comments:

/

nspected By: 4@ Date: é[‘/ /7;/@’ Logged By: {

B - 47



AIN OF CUSTODY

L AR,
'ﬂf :

309582,

— Baottle Shipment Information

- ég AndlyticaiTechnologies,inc.

11 EAST OLIVE ROAD PHONE {904} £74-10Q1
PENSACOLA, FLLORIDA 32514

_IENT: CLIENT PROJECT NUMBER:
oo, e Al 61 -or3 - B659
PRESERVATIVE PLASTIC CONTAINERS GLASS CONTAINERS
AMPLE $, %Lf.t
& f.
INERS " S § /&
A . 55 S
Pmcs@ g?‘g% &@-§§\§§§§§x§§5;§§§”@
3 X . v . 12 !
A TETE TR TE VIS B Y S T T A SN TN S S i
! ATI6S
HE TIME DATE RECEIVED TIME DATE
if (oo b |Jaws |5m3
Sample Information ————— PARAMETERS AND PRESERVATIVES
SAMPLE MATRIX i
RINKINGWATER oL OIL ‘)
WASTEWATER AR AIR ™
GROUNDWATER Sl SLUDGE ,\Q-
N SURFACEWATER ( \2,
Q_SOiL S
SAMPLE LD, DATE | TIME |MATRIX { A e
oS 5= | b oTao Vel | X | X i
l TOTAL NUMBER OF BOTTLES/CONTAINERS {
INQUISHED BY: DATE | TIME | RECEIVED BY: p/j- DATE | TIME
227 7w pax oeess den| [ il vl e 8 Ay
1 7
T Gifcé"ruc...- ?LAT FROJECT NUMBER /é [~S 3 _fé? REQUEST FAX DATABY ... (FAX¥)
css e (L I AUEAE PROJECT Namg PO €A G REQUEST VERBAL RESULTS v (DATE}
LN #no—) . 1Y F o
BY -
ATE 4 . fzq.q.‘s.__z SAMPLED NEED DATA PACKAGE BY {DATE)}
NO. (Pl P (G ess SAMPLE SITE QUALITY CONTROL REPORTING LEVEL (circie one)
‘Z‘r HANAGER {person io receive data) PURCHASE ORDER NUJMBER NONE 1 2 3 4
AN _pPud T

NEED . EXTRA COPIES OF REPORT

I

TURN ARQUND TIMES (check one}

STANDARD - 14 TO 21 DAYS

RUSH: (MUST BE APPROVED IN ADVANCE)
0-48 HOURS - 2 x 8TD PRICE

3-7T DAYS - 1.5 x STD PRICE

TCOLP -1 WEEK RUSH - 1.5 x §TD PRICE

SPECIAL_ INSTRUCTIONS:
e A-ACTEE Fon, w§ 70 A
A= TVH ooy, S A4
8 TAT
a 4 B — 48

. rnmAt e e nanew



),‘ék, AnalyticalTechnologies,Inc.  11eostoiveroad  Pensacola, Florida 32514 (904) 474-1001

SIGNATURE PAGE

Reviewed by: //24152?/ jﬁ1%C4

TI Progect Manager

~
hi
oo
"“1
)
fay
f)
:7
D
25

Client: GEO ENGINEERS ' .
REDMOND, WASHINGTON Fouting .mﬂmmmdﬂgui_ MHWLJ
S b L
Project Name: UNOCAL W. LAKE Mia
Project Number: NORM PURI

Project Location: VES 161-013-R69
Accession Number: 310702

Project Manager: NORM PURI
Sampled By: MTW

B - 49



NALYTICAL TECHNOLOGIES, INC. 11 East 0Olive Road  Pensacola, Florida 32514 (9064) 474-1001

Geoknginsers
NOV 12 1993
Routin .ﬂ;{m o
SR = N o A
File

Analysié Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 310702 -
Client: GEO ENGINEERS

Project Number: NORM PURI

Project Name: UNOCRL W. LAKE

Project Location: VES 161-013-R69

Department : GC/VOh

B - 50



ANALYTICAL TECHNOLOGIES, INC.

Accession:
Client:

Project Number:
Project Name:
Project Location:
Test:

Analysis Method:

11 East Olive Road Pensacola, Florida 32514

(C) Page 1
Date (02-Nov-383
310702
GEO ENGINEERS
NORM PURI

UNOCAL W. LAKE

VES 161-013~R69

TOTAL VOLATILE HYDROCARBONS IN CANISTER

8020 / SW 846, 3rd Edition, September 1986 and Revision 1, July 1992

Extraction Method: N/A
Matrix: AIR
QC Level: I
Lab Id: 001 Sample Datef/Time: 15-0CT-93 0530
Client Sample Id: 931015-1 Received Date: 26-0CT-93
Batch: ETB135 Extraction Date: N/A
Blank: C .Dry Weight %: N/A Analysis Date: 29-0CT-93
Parameter: Units: Results: Rpt Lmts: Q:
TOTAL VOLATILE HYDROCARBONS MG/M3 ND - 500
ANALYST INITIALS RY
Comments:

B - 51

(904) 474-1001



AWALYTICAL TECHNQLOGIES, INC. 11 Eaét Olive Road Pensacola, Florida 32514 (904 474-1QQ1

Analysis Report

Analysis: METHANE

Accession: 310702

Client: ~ GEQ ENGINEERS
Project Number: NORM PURI

Project Name: UNOCAL W. LAKE
Project Location: VES 161-013-R69
Department: SEMI-VOLATILE FUELS

=

B~ 52



ANALYTICAL TECHNOLOGIES, INC.

Accession:
Client:

Project Number:
Project Name:
Project Location:

310702

GEO ENGINEERS
NORM PURI
UNOCAL W. LRKE
VES 161-013-R6%9

11 East Olive Road

Pensacola, Florida 32514

(G} Page 1
Date 0S%-Nov-93

Test: METHANE

Analysis Method: ATI SOP 640

Extraction Method: N/A

Matrix: AIR

QC Level: N _

Lab 1d: 001 Sample Date/Time: 15-0CT-93 0530
Client Sample Id: 931015-1 Received Date: 26-0CT-93
Batch: GEA284 Extraction Date: N/A
Blank: A Dry Weight %: N/A Analysis Date: 05-NOV-93
Parameter: Units: Results: Rpt Lmts: Q:
METHANE PPMV 80 10

BNALYST INITIALS RP

Comments:

B - 53

{204y 474-1001
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ALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514~ (904) 474-1001

{0) Page 2
Date 09-Nov-93
“Method Report Summary"

Accession Number: 310702

Client: GEO ENGINEERS

Project Number: NORM PURI

Project Name: UNOCAL W. LAKE

Project Location: VES 161-013-R69

Test: METHANE

Client Sample Id: - Parameter: Unit: Result:
931015-1 METHANE PPMV 80

HE SN WE BN S I S W B B B SR G B N S e AN ..



ANALYTICAL TECHNOLOGIES, INC. 11 East Oiive Road Pensacola, Florida 32514 (904) 474-1001

[0) Page 3
Date 09-Nov-93
Common notation for Organic reporting

= NOT SUBMITTED
= NOT APPLICABLE
DILUTED OUT
= MICROGRAMS
/L = PARTS PER BILLION.
/KG = PARTS PER BILLION.
= MILLIGRAM PER CUEBIC METER.
PMV = PART PER MILLION BY VOLUME.
G/KG = PARTS PER MILLION.
G/L = PARTS PER MILLION.
= LESS TEAN DETECTION LIMIT.
= VALUES QUTSIDE OF QUALITY CONTROL LIMITS -

OURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
ND REFERENCED METHOD.

RGANIC SQILS ARE REPORTED ON A DRYWEIGHT BASIS.

D = NOT DETECTED ABOVE REPORTING LIMIT.

PT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTICON LIMIT STUDIES.
Pb = RELATIVE PERCENT DIFFERENCE (OR DEVIATION)

TI/GC/FID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME IONIZATION DETECTOR (FID).

TI/GC/FIX
ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD)
AND FLAME IONIZATION DETECTOR (FID).

TI/GC/FPD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE.

TI/GC/PID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH PHOTOIONIZATION DETECTOR (PID).

TI/GC/TCD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH THERMAL CONDUCTIVITY DETECTOR (TCD).

LISA THOMASON
CHRISTY DRAPER
INGRID PITTMAN
ROB FPEREZ
SVETLANA RODKINA
DARREL HALSELL
KAREN WADSWORTH
PAMELA BREWTON

R
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ALYTICAL TECHNOLOGIES, INC. 11 East Olive Road” Pensacola, Florida 32514 (904) 474-1001

NOV 12 1903
flouting Lo
g g

Quality Control Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 310702

Client: GEO ENGINEERS
Project Number: NORM PURI
Project Name: UNOCAL W. LBKE
Project Location: VES 161-013-R69
Department: GC/von

BN EE S O BN EE B OB P O BN T BN N SN .



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904} 474-1001
. 1
[0) Page 1
Date 02~Nov-93
"QC Report"
Title: Bag/Can Blank
Batch: ETB135

Analysis Method: 8020 / SW 846, 3rd Edition, September 1986 and Revision 1, July 1992
Extraction Method: N/a

Blank Id: C Date Analyzed: 29-0CT-93 Date Extracted: N/A

Parameters: Units: Results: Reporting Limits:
BENZENE N MG /M3 ND 1

ETHYIL. BENZENE . MG /M3 ND 1

TOLUENE MG /M3 ND 5 :
XYLENES MG /M3 ND 2 |
TOTAL PETROLEUM HYDROCARBON MG /M3 ND 500

TRIFLUOROTOLUENE (PID) $REC/SURR 98 70-120
TRIFLUOROTOLUENE (FID) $REC/SURR 99 70-130

ANALYST INITIALS GF :

Comments:

B - 57



BLYTICAL TECHNOLOGIES, INC. 11 East ©Olive Road Pensacola, Florida 32514 (904) 474-1001

- . .

{0) Page 2 .
I Date 02-Nov—-93
“QC Report?
itle: Bag/Can Reagent
che ETB13S
MMiysis Method: . 8020 / SW 846, 3rd Edition, September 1986 and Revision 1, July 1592
action Method: N/A
RS Date Analyzed: 27-0CT-93 RS Date Extracted: N/A
l RSD Date Analyzed: 27-0CT-93 RSD Date Extracted: N/A
| ' spike Sample RS RS RSD RSD RPD Rec
ameters: Added Conc conc $Rec Conc %Rec RPD Lmts Lmts -
ZENE 50 <1 43 86 41 82 5 11 82-120
UENE : 50 <5 45 90 42 84 7 14 77-125%
urrogates: : "
lFLUOROTOLUENE (PID) 99 96 70-130
iments:
es:
UNITS IN MG/M3 = MILLIGRAM PER CUBIC METER N/S = NOT SUBMITTED

< = LESS THAN REPORTING LIMIT

SOURCE FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND METHOD REFERENCE.

UNITS IN UG = MICROGRAMS. N/S = NOT SUBMITTED

I S EE B B B SN IS S B aee

B - 58



ANALYTICAL TECHNOLOGIES,

/8 NOT SUEMITTED

DILUTED OUT

G/L = PARTS PER BILLION.
= PARTS PER BILLION.

G/KG = PARTS PER MILLION.

G/L = PARTS PER MILLION.

‘G/KG

/A = NOT APPLICABLE

INC. 11 East Olive Road Pensatola, Florida 32514 (904) 474-1001

[0) Page 3
Date 02-Nov-93

Common notation for Organic reporting

. = LESS THAN DETECTION LIMIT.
= VALUES OUTSIDE OF QUALITY CONTROL LIMITS -
OURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM

.ND REFERENCED METHOD.

'RGANIC SOILS ARE REPORTED ON A DRY WEIGHT BASIS.

* COMPOUNDS FLAGGED IN METHOD ARE NOT WITHIN THE FIVE POINT CURVE. THEY
RE SEARCHED FOR QUALITATIVELY.

D = NOT DETECTED ABOVE REPORTING LIMIT.

R-SHELLEY REAMSMA
LP-MELISSA POPE
'SH-TRICIA HOLSTON
KD-LEIGH DUVALL
M-MIKE MCKENZIE
WS-KENDALIL SMITH
Y-RON YOKUM
KS-KIMBERLY SMITH
‘F-GREG FOOTE
.EF-CLAIRE FORNSEL
LM~AMY LEE MILLER
i{C=NICOLE CALL
-JOSEPH POPE
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ANLYTICAL TECHNOLOGIES, TNC. 11 East Ofive Rd. Pensacola, Florida 32514 (504} 474-1001

Quality Control Report

Analysis: FIXED GASES AND METHANE

3 - 60



CHECK STANDARD (POST-RUN)
DATE: 11-05-03
METHOD: ATI SOP 640

COMPOUND RE (CC) RF (CS)
METHANE 7.00E02 7.10E-02

SCURCE FOR CONTROY LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND ATI SOP 640.
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)!f ék. AnolyticolTechnologies,lnc. 11 East Ofive Road  Pensacola, Florida 32514

Reviewed by:

Client:

Project Name:
Project Number:

Project Location:
Accession Number:

Project Manager:
Sampled By:

SIGNATURE PAGE

‘ sza/z//

ATIJPro;ect Manager

GEO ENGINEERS
REDMOND, WASHINGTON

UNICAI WESTLAKE AND MERCER
161-013-R69

UNICAL WESTLAKE AND MERCER
403489

NORM PURI
AWM

B — 62
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ANALYTICAL TECHNOLOGIEé, INC. 11 East Olive Road Pensacola,

Aﬁalysis Report

Analysis: METHANE

Accession: 403499

Client: GEQO ENGINEERS

Project Number: 161-013-R69

Project Name: UNICAL WESTLAKE AND MERCER
Project Location: UNICAL WESTLAKE AND MERCER
Department: SEMI-VOLATILE FUELS

B ~ 63

Florida 32514

(504)

474-1001
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ANALYTICAL TECHNOLOGIES, TNC., 11 East Olive Road

Pensacola, Florida 32514 (904) 474-1001

[0} Page 1
Date 30-Mar-94
Accession: 403495
Client: GEQO ENGINEERS
Project Number: 161-013-R69
Project Name: UNICAL WESTLAKE AND MERCER
Project Location: UNICAL WESTLAKE AND MERCER
Test: METHANE
Analysis Method: ASTM D1946
Extraction Method: N/A
Matrix: AIR
QC Level: N
Lab Id: ' 001 Sample Date/Time: 09-MAR-94 0710
Client Sample Id: 940309-1 Received Date: 18-MAR-294
Batch: GEARQO41 Extraction Date: N/A
Blank: A Dry Weight %: N/A Analysis Date: 28-MAR-94
Parameter: Units: Regults: Rpt Lmts: G:
METHANE % ND .05
ANALYST INITIALS KW
Comments:
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ANALYTICAL TECHNOLOGIES, INC. 11 East 0Olive Road Pensacola, Florida 32514 (904) 474-1001

[(0) Page 2
: ) Date 30-Mar-94
Common notation for Organic reporting

N/S = NOT SUBMITTED

N/A = NOT APPLICABLE

D = DILUTED OUT

UG = MICROGRAMS

UG/L = PARTS PER BILLION.

UG/KG = PARTS PER BILLION.

MG/M3 = MILLIGRAM PER CUBIC METER.
PPMV = PART PER MILLION BY VOLUME.
MG/KG = PARTS PER MILLION.

MG/L = PARTS PER MILLICH.

< = LESS THAN DETECTION LIMIT.

* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
AND REFERENCED METHOCD.

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHTVBASIS.

NP = NOT DETECTED ABOVE REPORTING LIMIT.

RPT LIMIT = REPORTING LIMITS BASED ON METHCD DETECTICN LIMIT STUDIES.
RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION)

ATI/GC/FID

ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME IONIZATICN DETECTOR (FID).

ATI/GC/FIX

ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD)
AND FLAME IONIZATION DETECTOR (FID}.

ATI/GC/FPD
ATI GAS CHROMATQOGRAPHIC METHCD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME PHOTOMETRIC DETECTOR (FPD} IN SULFUR-SPECIFIC MODE,

ATI/GC/PID

ATI GAS CHROMATCGRAPHIC METHOD EMPLOYING DIRECT INJECTICN ON COLUMN
WITH PHOTOIONIZATION DETECTOR (PID).

ATI/GC/TCD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH THERMAL CONDUCTIVITY DETECTOR (TCD).

LJT = LISA THOMASCON

CD = CHRISTY DRAPER
IP = INGRID PITTMAN
RP = ROB PEREZ

SKR = SVETLANA RODXINA
DGH = DARREL HALSELL
KW = KAREN WADSWORTH
PB = PAMELA BREWTON
MV = MONIQUE VERHEYDEN
SW = STEVE WILHITE

DC = DAVID CELESTIAL

B - 65



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Rcad Pensacola, Florida 32514

Analysis Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 403499

Client: GEO ENGINEERS

Project Number: 161-013-R69

Project Name: UNICAL WESTLAKE AND MERCER
Project Location: UNICAL WESTLAKE AND MERCER
Department: GC/VOoa

B - 66
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ANALYTICAL TECHNOLOGIES,

Accession:
Client:

Project Number:
Project Name:
Project Lwocation:
Test:

Analysis Method:

INC.

403499

11 East 0Olive Road

GEC ENGINEERS

161-013-R69

UNICAL WESTLAKE AND MERCER
UNICAL WESTLAKE AND MERCER
TOTAL VOLATILE HYDROCARBONS IN CANISTER

5030/8020/8015 / SW B46,

Pensacola, Florida 32514

{904) 474-1001

[0) Page 1
Date 24-Mar-94

3rd Edition, Sep. 1986 and Rev. 1, July 1992

Extraction Method: N/A

Matrix: AIR

QC Level: I

Lab Id: 001 - Sample Date/Time: (09-MAR-94 0710
Client Sample Id: 940309-1 Received Date: 18-MAR-94
Batch: ETBO0OS%6 Extraction Date: N/A
Blank: A Dry Weight %: N/A Analysis Date: 21-MAR-94
Parameter: Units: Results: Rpt Lmts: Q:
TOTAL VOLATILE HYDROCARBONS MG /M3 ND 500

ANALYST INITIALS KKS

Comment.s :
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ANALYTICAL TECHNOLOGIES, INC.

11 EAST OLIVE ROAD PENSACOLA, FLORIDA

QUALITY CONTROL REPORT

ANALYSIS: METHANE PLUS FIXED GASES
ACCESSION: 403439 _
CLIENT: GEO ENGINEERS

PROJECT NUMBER:
PROJECT NAME:
PROJECT LOCATION:
DEPARTMENT:

161-013-R69

UNICAL WESTLAKE AND MERCER
UNICAL WESTLAKE AND MERCER
SEMI-VOLATILE FUELS

B - 68
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NITROGEN BLANK ANALYSIS

DATE: 3-28-24

METHOD: ASTM D1946

BATCH: GEAQ4 1

COMFOURND

METHANE

UNITS

REPORTING LIMIT

RESULT

VOLUME %

0.05

ND

B - 69




CHECK STANDARD (POST-RUN)

DATE: 3-28-94

METHOD: ASTM D1946

BATCH: GEAO41
COMPOUND RF (IC} RF (PS) %D QC LIMITS
METHANE 1.98 E-5 1.99 E-6 0.51 15

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM AND ASTM D 1946,

B - 70




ANALYTICAL TECHNOLOGIES, INC. - -1l East Olive Road Pensacola,

Quality Control Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 403499

Client: GEQ ENGINEERS

Project Number: 161-013-R69

Project Name: UNICAL WESTLAKE AND MERCER
Project Location: UNICAL WESTLAKE AND MERCER

Department : GC/von

B-171

Florida 32514

(904}

474-1001



ANALYTICAL TECHNOLOGIES, -INC. - - 11 East-Qlive Road- Pensacola;- Florida 32514 (904) 474-1001 -

(0) Page 1
Date 24-Mar-94
lch Report n
Title: Bag/Can Blank
Batch: ETB0OS6
Bnalysis Method: 5030/8020/8015 / SW 846, 3rd Edition, Sep. 1986 and Rev. 1, July 1992
Extraction Methed: N/A ’

Blank Id: A Date Analyzed: 21-MAR-94 Date Extracted: N/A
Parameters: Units: Results: Reporting Limits:
BENZENE MG /M3 ND 1
ETHYL BENZENE MG /M3 ND 1
TOLUENE MG/M3 ND 5
XYLENES MG/M3 ND 2
TOTAL, PETROLEUM HYDROCARECN MG /M3 ND 500
TRIFLUOROTOLUENE (PID) %¥REC/SURR 103 70-130
TRIFLUOROTOLUENE (FID) %REC/SURR 1G7 70-130
ANALYST INITIALS LKD

Comments :
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ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

[0) Page 2
Date 24-Mar-94
"QC Report™
Title: Bag/Can Reagent
Batch: ETROSE
Analysis Method: 5030/8020/8015 / SW B46, 3rd Edition, Sep. 1986 and Rev. 1, July 1992
Extraction Method: N/A

RS Date Analyzed: 21-MAR-94 RS Date Extracted: N/A
RSD Date Analyzed: 21-MAR-924 RSD Date Extracted: N/A
Spike Sample RS - RS RSD RSD . RPD Rec
Parametexrs: Added Conc Conc . %Rec Conc %Rec RPD Lmis Lmts
BENZENE 50 <l - 48 96 49 98 2 11 8§2-120
TOLUENE 50 <5 48 96 49 9B 2 14 77-125
Surreogates:
TRIFLUOROTOLUENE (PID) 98 939 70-130
Comments:
Notes: :
‘UNITS IN MG/M3 = MILLIGRAM PER CUBIC METER N/S5 = NOT SUBMITTED

< = LESS THAN REPORTING LIMIT

SOURCE FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND METHOD REFERENCE.

UNITS IN UG = MICROGRAMS, N/S = NOT SUBMITTED
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ANAILYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 {904) 474-1601-

{CG) Page 3
Date 24-Mar-94

NOT SUBMITTED

-5

NOT APPLICABLE

|
l Common neotation for Organic reporting
U

/
/
G

= DILUTED OUT

/L = PARTS PER BILLION.
G/KG = PARTS PER BILLION.
G/KG = PARTS PER MILLION.

/L = PARTS PER MILLION.
< = LESS THAN DETECTION LIMIT. :
* . VALUES OUTSIDE OF QUALITY CONTROL LIMITS
URCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
D REFERENCED METHOD.
RGANIC SOILS ARE REPORTED ON A DRY WEIGHT BASIS.
** COMPOUNDS FLAGGED IN METHOD ARE NOT WITHIN THE FIVE POINT CURVE. THEY
E SEARCHED FOR QUALITATIVELY.
= NOT DETECTED ABOVE REPORTING LIMIT.

SR-SHELLEY REAMSMA
MLP-MELISSA POPE
H-TRICIA HOLSTON
D-LEIGH DUVALL
-MIKE MCKENZIE
KWS-KENDALL SMITH
5-KIMBERLY SMITH
f— GREG FOOTE
-NICOLE CALL
JP~-JOSEPH POPE
-JENNIFER ALEXANDER
-HEATHER BIANCALANA
-PENNY A. MALOUIN
-MARIE CLAUDIA WALTON
SB-SHARON BRADDOCK '
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Accession #: f/ﬁ/:)\”?&?;? ‘

N
r"/_\\-)
(/v

1. Was thoera a Chain of Custody?

2. VWas Chsin of Custody properdy relinquished? NO
- s
3, Weare samples received cold? (AT 40 or onice) ¥ Nb
4, °  Ware sll containaers prapery laboled and NO
identified?
5. Woere ssmplas raceived in proper contginers for @ NO
snalysis requosted?

6. Ware all sample containers received intact?

—z /S

6.@

Tracking Number:

. Shipped By:

%

Cooler Number:

Qut of Control Events and Inspection Comments:

PROJECT SAMPLE INSPECTION FORM

Date received: /4{/{,’%/’4/% —.7)7[

7. Aro samples correctly preserved for @\ NO
analysis required?

"y
8. Is there sufficiant volume for analysis @\ NO

requested? A

) wo

9. Were samples roceived within holding

uma?

10. Wasg there headspace greater than %~ YES HNO nNA
in diemeter in volatila botles?

i1. iIf sant, wara matrx spike bottlas YES ° NO NIA

rewurned?

Vo

Date: *- /5

inspected By: /f) \ ZJ/

DS e 318794

Logged By:

B-75
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)! g\, Analyticcl Technologies,Inc.

November 8, 1393

GeoEngineers, Inc.
8410 154th Avenue N.E.
‘Redmond WA 98052

Attention : Norm Puri -
Project Number 01561-013-R0C4
.Project Name : Unocal - WL&M

"Dear Mr. Puri:

560 Noches Avenue, S.W., Suile 401, Renton, WA 98055 (206) 228-8335

Karen L. Mixon, Laboratory Manager

ATI I.D. $# 9310-154

Gaobnginears

OV 0 9 1993

: -
.

On October 18, 1993, ZAnalytical Technologies, Inc. (ATI), received two
samples for analysis. The samples were analyzed with EPA methodeclogy

or equivalent methods as specifie

d in the attached analytical schedule.

The results, sample cross reference, and guality control data are

encleosed.

Sincerely,

e T Wauka
Elaine M. Walker
Project Manager

EMW/hal/elf

Enclosure

B - 77
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l ) )f !kAnolyticoITechnoIogies,lnc.

ATI I.D. # 9310-154
SAMPLE CROSS REFERENCE SHEET

-'CLIENT . GEOENGINEERS, INC.
PROJECT # . 0161-013-R04
PROJECT NAME : UNOCAL - WL&M

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
[9310-154-1 } MW-2 10/15/93 PRODUCT
9310-154-2 COMPQOSITE DRUM 10/15/93 WATER

----- TOTALS -----
l MATRIX # SAMPLES
- PRODUCT 1
' WATER 1

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,
. nlease contact our sample control department before the scheduled

l isposal date.

B -~178
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) j\ AnclyticolTechnologies,inc.

ATI I.D. # 9310-154

T

ANALYTICAL SCHEDULE

CLIENT - : GEOENGINEERS, INC,.
PROJECT # : 0161-013-R04
PROJECT NAME : UNOCAL - WL&M

ANALYSIS TECHNIQUE REFERENCE LAB
PURGEABLE HALOCARBONS GC/ELCD EPA 8010 R
BETX GC/PID EPA B020 R
TOTAL PETRCOLEUM HYDROCARBONS GC/FID WA DOE WTPH-G R
TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WIPH-D R
OIL & GREASE IR EPA 413.2 R
LEAD AL/GF BPA 7421 R
R = ATT Renton
SD = ATI San Diego
PHX = ATI Phoenix
PNR = ATI Pensacola
FC = ATI Fort Ceollins

= Subcontract

. JB

n - 70
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‘o

)f J& AnglyticalTechnologies, Inc.

ATI I.D. # 9310-154
CASE NARRATIVE
'CLIENT : GEOENGINEERS, INC.

| PROJECT # : 0161-013-R04
PROJECT NAME : UNOCAL - WL&M

lOne (1) sample was received by ATI on October 18, 1993, for the follow1ng
analysis: EPA method 8010.

'All corresponding quality assurance and quality control results defined as
blank splke/blank spike duplicate (BS/BSD), method blank and surrogate
recoveries were within the ATI established control limits.



)f A\ AnolyticclTechnologies,Inc.
ATI I.D. # 9310-154

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # . 0161-013-R04 - DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WL&M , DATE EXTRACTED : 10/25/93
CLIENT I.D. : METHOD BLANK ' DATE ANALYZED . 10/25/93
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
EPA METHOD - 8010 - DILUTION FACTOR : 1
COMPOUNDS RESULTS
BROMODICHLOROMETHANE  .......... [ <0.10

BROMOFORM <0.10

BROMOMETHANE <0.50

CARBON TETRACHLORIDE ...ttt csecnnncnnnnensn <0.10

CHLOROBENZENE <0.25

CHLOROETHANE <0.50

CHLOROFORM o ottt s ettt ennnnsanssoeannsssnnns <0.10

CHLOROMETHANE <1.0

1,2-DIBROMOETHANE (EDB) <0.25
1,2-DICHLOROBENZENE . ... .uuttinennannannns <0.25
1,3-DICHLORCRENZENE <0.25

", 4-DICHLOROBENZENE <0.25
_IBROMOCHLOROMETHANE . ittt s raccnsaacannsen <0.10

1, 1-DICHLOROETHANE <0.10

1, 2-DICHLORQOETHANE <0.10
1,1-DICHLOROETHENE i ceiiisciennnnnneannnan <0.10

CIS-1,2-DICHLOROETHENE <0.10
TRANS-1,2-DICHLOROETEENE <0.10
1,2-DICHLOROPROPANE ...t i anascaasanoness <0.10
CIS-1,3-DICELOROPROPENE <0.10
TRANS-1,3-DICHLOROPROPENE <0.10

METHYLENE CHLORIDE @ (... .. iinannnannanans <1.0
1,1,2,2-TETRACHLOROETHANE <0.10
TETRACHLOROETHENE <0.10
1,1,1-TRICHELOROETHANE @ ... ...t nnonnnn <0.10
1,1,2-TRICELOROETHANE <0.10
TRICELOROETHENE <(0.10
TRICHLOROFLUCOROMETHANE .. ...t ins v venans <0.25

VINYL CHLORIDE <0.50

SURROGATE PERCENT RECOVERY LIMITS

BROMOCHLOROMETHANE 86 38 - 140

[

I N B T BE . [ ] ...[

i



}! 1\ AnalyticalTechnologies,Inc.

l ATI I.D. # 9310-154-1

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 10/15/93
PROJECT # : 0161-013-R04 . DATE RECEIVED : 10/18/93
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : 10/25/93
CLIENT I.D. : MW-2 ' DATE ANALYZED : 10/26/93
B SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
' EPA METHOD : B010 DILUTION FACTOR : 1
l COMPOUNDS RESULTS
I BROMODICHLOROMETHANE vt it teveeee e iieneannn <0.10
B BROMOFORM <0.10
BROMOMETHANE <0.50
CARBON TETRACHLORIDE e e e e <0.10
l CHLOROBENZENE <0.25
CHLOROETHANE <0.50
_ CHLOROFORM ot et et et e e e e e e e e e e e e e iea e <0.10
I CHLOROMETHANE <1.0
1, 2-DIBROMOETHANE (EDB) <0.25
 1,2-DICHLOROBENZENE  « it ieme e meeeitnnnnenns <0.25
I 1, 3-DICHLOROBENZENE <0.25
,4-DICHLOROBENZENE <0.25
. _TBROMOCHLOROMETHANE  + v v voeeee e <0.10
1, 1-DICHLOROETHANE <0.10
' 1, 2-DICHLOROETHANE «0.10
1, l1-DICHLOROETHENE . i it e e e e it e e v eeemns <0.10
_ (CIS-1,2-DICHLOROETHENE <0.10
. TRANS-1, 2 -DICHLOROETHENE <0.10
1,2-DICHLOROPROPANE vttt etee e eeeeneennns <0.10
CIS-1,3-DICHLOROPROPENE <0.10
TRANS-1, 3-DICHLOROPROPENE <0.10
METHYLENE CHLORIDE 4 vt vettmeeeeesaneennnas <1.0
1,1,2,2-TETRACHLOROETHANE <0.10
TETRACHLOROETHENE <0.10
l 1,1,1-TRICHLOROETHANE  « o i et e et eee e e aen <0.10
1,1,2-TRICHLOROETHANE <0.10
TRICHLOROETHENE <0.10
TRICELOROFLUOROMETHANE vt vvmee e eeeennnsn. <0.25
VINYL CHLORIDE <0.50
SURROGATE PERCENT RECOVERY LIMITS

BROMOCHLOROMETHANE 79 38 - 140
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)! jk AnofyﬁcoITechnologies,]nc’.

ATI I.D. # 9310-154

) VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. _ SAMPLE I.D. # : BLANK
PROJECT #  : 0161-013-R04 DATE EXTRACTED : 10/25/93
PROJECT NAME : UNOCAL - WL&M 'DATE ANALYZED : 10/25/93
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
EPA METHOD : 8010
DUP. DUP
_ SAMPLE  SPIKE  SPIKED % SPIKED %

COMPOUNDS .- RESULT ADDED RESULT REC. SAMPLE REC. RPD
CHLLOROBENZENE <0.250 4.00 4.16 104 4.55 114 8
1,1-DICHLOROETHENE ~<0.100 4.00 4.08 102 4.34 109 6
TRICHLOROETHENE <0.100 4.00 4.01 100 4.33 108 8

CONTROL LIMITS % REC. RPD
CHLOROBENZENE 71 - 163 20
1,1-DICHLOROETHENE 30 - 161 22
TRICHLOROETHENE 55 - 146 24

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOCHLOROMETHANE 30 93 38 - 140

- |
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)! A\ AnoIyticofTechnbiogies,lncA

- o
~]

CASE NARRATIVE

-'\

o CLIENT : GEOENGINEERS, INC.
l PROJECT # : 0161-013-R0O4
PROJECT NAME : UNOCAL - WL&M

DOE WTPH-G.

ATI I.D. # 9310-154

Two (2) samples were received by ATI on October 18, 1993, for BETX analysis
according to EPA method 8020 and gasoline range hydrocarbons according to WA

B The surrogate recovery of bromofluorobenzene for sample 9310-154-2 (COMPOSITE

DRUM) was outside of the ATI established control limits due to matrix

interference.
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)! A\ Anofyfico!Technologies,héi

ATI I.D. # 9310-154

b BETX - GASOLINE
DATA SUMMARY

CLIENT . GEOENGINEERS, INC. DATE SAMPLED - N/A
PROJECT # : 0161-013-R04 . DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED  : 10/18/93
SAMPLE MATRIX : WATER UNITS . ug/L
METHOD - . WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE  + o e e oo e e e e e e e e e e <0.5
ETHYLBENZENE | <0.5
TOLUENE - <0.5
TOTAL XYLENES o oo e ee e oee e e teee e <0-.5
FUEL HYDROCARBONS - <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
. ROMOFLUOROBENZENE  + v e e e e eueeeeeeaaennnns 111 76 - 120
TRIFLUOROTOLUENE ' 102 50 - 150

B - 85



AnclyhcoiTechnologles ne.

I ATI I.D. # 9310-154

BETX - GASOLINE
DATA SUMMARY

..,.J

CLIENT . GEOENGINEERS, INC. DATE SAMPLED . N/A
PROJECT # . 0161-013-R04 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 10/19/93
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 1

' COMPOUNDS RESULTS

l BENZENE & v eoe e oo e e e e e e e e e <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5

lTOTAL XY LENES ittt te ettt ee sttt <0.5

" FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE

lHYDROCARBON QUANTTTATION USING GASOLINE

l SURROGATE - PERCENT RECOVERY LIMITS

. SROMOFLUOROBENZENE  + e o ve e eeeeeeaeneennn 109 76 - 120
TRIFLUOROTOLUENE 102 50 - 150

B ~ 86
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BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC.

PROJECT # : 0161-013-R0O4

PROJECT NAME : UNOCAL - WL&M

CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : WATER

METHOD : WA DOE WTPH-G/8020 (BETX)
COMPOUNDS

BENZENE .. ittt it aseacacsnnsersassennss
ETHYLBENZENE

TOLUENE

TOTAL XYLENES @ ..t iineatronncnanonecssns
FUEL HYDROCARBONS

HYDROCARBON RANGE
HYDROCARBON QUANTITATICON USING

SURROGATE PERCENT RECOVERY

. _ROMOFLUOROBENZENE & oo e e emeansnennennns ..
TRIFLUOROTOLUENE

B - 87

ATI I.D. # 9310-154

DATE SAMPLED : N/A
DATE RECEIVED : N/A
DATE EXTRACTED : N/A
DATE ANALYZED : 10/20/93
UNITS : ug/L

DILUTION FACTOR : 1

<0.5
0.5
<0.5
<0.5

<1040
TOLUENE TO DODECANE
GASOLINE

LIMITS

110 76 - 120
102 50 - 150
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. ATI I.D. # 9310-154-1

BETX - GASOLINE
DATA SUMMARY

CLIENT . GEOENGINEERS, INC. DATE SAMPLED . 10/15/93
PROJECT # ~ : 0161-013-R04 DATE RECEIVED : 10/18/93
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : N/A
CLIENT I.D. : MW-2 | DATE ANALYZED  : 10/20/93
SAMPLE MATRIX : PRODUCT UNITS : ug/L
'METHOD . WA DOE WTPH-G/8020 (BETX) DILUTION FACTOR : 50
I COMPOUNDS RESULTS
l BENZENE -+ o e oo v eoee e ee e e e ee e e e e e e e 1300
ETHYLBENZENE 310
TOLUENE 1700
TOTAL XYLENES  ...... e R 4100
FUEL HYDROCARBONS 50000
HYDROCARBON RANGE : TOLUENE TO DODECANE
lHYDROCARBON QUANTITATION USING GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
| _ROMOFLUOROBENZENE < e v vseomeeeea e 112 76 - 120
TRIFLUOROTOLUENE 99 50 - 150

B - 88
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ATI I.D. # 9310-154-2
Y BETX - GASOLINE
' : DATA SUMMARY
CLIENT :. GEOENGINEERS, INC. DATE SAMPLED . 10/15/93
PROJECT # : 0161-013-R04 ‘ DATE RECEIVED : 10/18/93

DATE EXTRACTED : N/A

DATE ANALYZED 10/20/93
UNITS : ug/L
DILUTION FACTCR : 1

UNOCAL - WL&M

COMPOSITE DRUM

WATER :

WA DOE WIPH-G/8020 (BETX)

PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX

METHOD
COMPOUNDS RESULTS
BENZENE 4 ceveenvineraneaasanaaaeeusennns <0.5
ETHYLBENZENE 1.5
TOLUENE 1.8
TOTAL XYLENES .. i..iiennnnnrasaecnannansans 480 D5
SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUCRCBENZENE 157 F 76 - 120
DEN

™5 = Value from a twenty fold diluted analysis.
¥ = Qut of limits due to matrix interference.

—
-

"B —~ 89
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l ATI I.D. # 9310-154

8 BETX - GASOLINE

l ' QUALITY CONTROL DATA

CLIENT . GEOENGINEERS, INC. SAMPLE I.D. # : BLANK

'-PROJECT # . 0161-013-R04 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/18/93
SAMPLE MATRIX : WATER UNITS . ug/L

METHOD . WA DOE WTPH-G/8020 (BETX)

" pup. DUP.

l ) SAMPLE SPIKE SDPIKED % SPIKED &%
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RED

IBENZENE <0.500 20.0 19.0 95 N/A N/A  N/A
TOLUENE <0.500 20.0 20.1 101 N/A N/A N/A

'TOTAL XYLENES <(.500 40.0 40.2 101 N/A N/A N/A
GASOLINE <100 1000 1060 106 N/A N/A N/A

' CONTROIL LIMITS % REC. RED
BENZENE 80 - 111 20
TOLUENE 78 - 111 20
TOTAL XYLENES 80 - 114 20
E-250LINE 75 - 120 20
1 SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOROBENZENE 112 N/A 76 - 120
TRIFLUOROTOLUENE 102 N/A 50 - 150

B - 90
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ATI I.D. # 9310-154

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : GEQENGINEERS, INC. SAMPLE I.D. # : BLANK
PROJECT # - : 0161-013-R04 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/19/93
SAMPLE MATRIX : WATER _ UNITS : ug/L
METHOD . WA DOE WTPH-G/8020 (BETX)
DUP. DUP.
- SAMPLE SPIXE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC., RPD
BENZENE <0.500 20.0 19.2 96 N/A N/A  N/A
TOLUENE <0.500 20.0 20.5 102 N/A N/a N/A
TOTAL XYLENES .<0.500 40.0 40.7 102 N/A N/A N/A
GASOLINE <100 1000 1110 111 N/A N/A N/A

CONTROL LIMITS _ % REC. RPD
BENZENE 80 - 111 20
TOLUENE 78 - 111 20
TOTAL XYLENES 80 - 1l4 20
~ 'ASOLINE 75 - 120 20

SURRQGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUORQRENZENE 110 N/A 76 - 120
TRIFLUOROTOLUENE 103 N/A 50 - 150

B - 91
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' ATI I.D. # 9310-154

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT . GEOENGINEERS, INC. SAMPLE I.D. # : BLANK
.PROJECT #° - 1 0161-013-R04 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WL&M DATE ANALYZED : 10/20/93
SAMPLE MATRIX : WATER | UNITS : ug/L
METHOD . WA DOE WTPH-G/8020 (BETX)
DUP. DUD.
) SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
lBENZENE <0.500 20.0 19.1 96 N/A N/A N/A
TOLUENE ' <0.500 20.0 20.3 102 N/A N/A  N/A
lTOTAL XYLENES , <0.500 40.0 41.0 102 N/A N/A N/A
 GASOLINE <100 1000 1160 116 N/A N/A N/A
l CONTROL LIMITS % REC. RED
BENZENE 80 - 111 20
TOLUENE 78 - 111 20
'TOTAL XYLENES 80 - 114 20
| 'ASOLINE 75 - 120 20
SURROGATE RECOVERIES ' SPIKE DUP. SPIKE LIMITS
BROMOFLUOROBENZENE 111 N/A 76 - 120
TRIFLUOROTOLUENE 104 N/A 50 - 150

L
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ATI I.D. # 9310-154
I CASE NARRATIVE
CLIENT . GEOENGINEERS, INC.
PROJECT # ~ : 0161-013-R04

PROJECT NAME : UNOCAL - WL&M

___________________________________________________________________________

One (1) water sample was received by ATI on October 18, 1993, for analysis
by WA DOE WIPH-D extended method. The sample was extracted on October 18,
1993, and analyzed on October 18, 1893.

The relative percent difference (RPD) between the associated quality control
sample 9310-155-1 and its duplicate was outside of ATI established control

"limits due to a high level of target analytes.

The surrogate recovery for sample 9310-154-1 (MW-2) was outside of ATI
established control limits due to sample dilutionm.

B — 93
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Ano vticalTechnologies,in
ATI I.D. # 9310-154

TOTAL PETROLEUM HYDROCARBONS
l DATA SUMMARY

CLIENT : GEOENGINEERS, INC. .DATE SAMPLED : N/A
PROJECT # : 0161-013-R04 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WL&M DATE EXTRACTED : 10/18/93
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 10/18/93
SAMPLE MATRIX : WATER UNITS : mg/L
METHCD : WA DOE WTPH-D DILUTION FACTOR : 1

l COMPOUNDS RESULTS
FUEL HYDROCARBONS <0.25
HYDROCARBON RANGE ciz - C24
HYDROCARBON QUANTITATION USING DIESEL
FUEL HYDROCARBONS <0.75
HYDROCARBON RANGE c24 - C34
HYDROCARBON QUANTITATION USING MOTOR OIL

SURROGATE PERCENT RECOVERY LIMITS

- TERPHENYL 101 50 - 150

B - 94
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CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.
SAMPLE MATRIX
METHOD

19

ATI I.D. # 9310-154-1

TOTAL PETROLEUM HYDROCARBONS

: GECENGINEERS,
: '0161-013-RC4

UNOCAL - WL&M

: MW-2

PRODUCT
WA DOE WIPE-D

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING

DATA SUMMARY

SURROGATE PERCENT RECOVERY

" - TERPHENYL

DATE SAMPLED 10/15/93
DATE RECEIVED 10/18/93
DATE EXTRACTED 10/18/93
DATE ANALYZED : 10/19/93
UNITS : mg/L
DILUTION FACTOR : 50
RESULTS
200
Cc12 - C24
DIESEL
150
Cc24 - C34
MOTOR OIL

LIMITS
154 I 50 - 150

I = Surrogate out of limits due to sample dilution.
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Rt

TOTAL PETROLEUM HYDROCARBONS
' QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. : SAMPLE I.D. #
IPROJECT # : 0161-013-R04 ' DATE EXTRACTED
PROJECT NAME : UNOCAL - WL&M . DATE ANALYZED
SAMPLE MATRIX : WATER UNITS
IMETHOD . WA DOE WTPH-D
SAMPLE DUP.
. SAMPLE DUP. SPIKE SPIKED % SPIKED
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT
IDIESEL 15.7 20.8 28G N/A N/A N/A N/A
' CONTROL LIMITS $ REC.
DIESEL N/A
' SURROGATE RECOVERIES SAMPLE SAMPLE DUP.
'O-TERPHENYL : 139 112

Gl BN N AR WG Ex BN R -

B -~ 96

ATI I.D. # 9310-154

9310-155-1
10/18/93
10/19/93
mg/L
DuUp
REC. RPD
N/A N/A
RPD
20
LIMITS
50 - 150

‘= out of limits due to high levels of target analytes in sample.



7 )! ‘K AnclyticolTechnologies, Inc.

CLIENT
PROJECT #
PROJECT NAME
SAMPLE MATRIX
METHOD

DIESEL

21

ATTI T

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

: GEOCENGINEERS, INC.

0161-012-R04
UNQCAL - WL&M
WATER

; WA DOE WTPH-D

SAMPLE
RESULT

CONTROL LIMITS

DIESEL

SURROGATE RECOVERIES

O-TERPHENYL

SPIKE
ADDED

SPIKE

103

B - 97

.b. #§ 9310-154

SAMPLE I.D. # : BLANK
DATE EXTRACTED : 10/18/93
DATE ANALYZED : 10/18/93
UNITS 7 mg/L
DUP. DUP
SPIKED % SPIKED %
RESULT REC. SAMPLE REC. RPD
2.47 99 2.56 102 4
% REC. RPD
70 - 115 20
DUP. SPIKE LIMITS
106 50 - 150
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' ATI I.D. # 9210-154

)

CASE NARRATIVE

CLIENT : GEOENGINEERS, INC,
PROJECT # : 0161-013-R04

PROJECT NAME : UNOCAL - WL&M

e N

One (1) water sample was received by ATI on October 18, 1993, for oil and
grease analysis. This sample was extracted and analyzed in accordance with
EPA method 413.2. ‘

All corresponding quality assurance and quality control results defined as
matrix spike/matrix spike duplicate (MS/MSD) and blank spike (BS) were within
the ATI established control limits. The BS served as the Laboratory Control
Sample (LCS). The relative percent difference (RPD} for sample 9310-138-7
and its duplicate was out of ATI established control limits. These samples
were determined to be non-homogeneous.
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ATI I.D. # 9310-154
& OIL & GREASE
- DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE EXTRACTED : 10/18/93
PROJECT # - : 0161-013-R04 DATE ANALYZED : 10/18/93
PROJECT NAME : UNOCAL - WL&M UNITS : mg/L
EPA METHOD ~ : 413.2 SAMPLE MATRIX  : WATER
ATI I.D. # CLIENT I.D.. OTL & GREASE
9310-154-2 COMPOSITE DRUM 25
METHOD BLANK - <1

B - 99
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l ATI I.D. # 9310-154

A"@ OIL & GREASE
QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9310-138-7
lPROJECT # : 0161-013-R04 DATE EXTRACTED : 10/18/93
PROJECT NAME : UNOCAL - WL&M ‘ DATE ANALYZED : 10/18/93
EPA METHOD : 413.2 UNITS : mg/L

SAMPLE MATRIX : WATER

SAMPLE DUP. DUP.
. SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
lOIL & GREASE 2.70 5.83 73H 10 10.1 74 N/A N/A N/A

g’

H = Qut of limits.

% Recovery = (Spiked Result - Sample Result}
Spike Concentration
RPD (Relative % Difference) = | (Spike Result - Dup.  Spike Result } |

———————————————————————————————————— x 100
Average Result

Voot
S
ot

B - 100
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QIL & GREASE

ATI I.D. # 9310-154

QUALITY CONTROL DATA

SAMPLE I.D. #°

DATE EXTRACTED

DATE ANALYZED
UNITS

SPIKED %
RESULT

CLIENT GEQENGINEERS, INC.
PROJECT # : 0161-013-R04
PROJECT NAME : UNOCAL - WL&M
EPA METHOD : 413.2
SAMPLE MATRIX : WATER
SAMPLE

SAMPLE DUP. SPIKE
COMPOUND RESULT RESULT RPD ADDED
OIL & GREASE <1 N/A N/A 10
% Recovery = (Spiked Result - Sample Result)

RPD (Relative

Difference)

Spike Concentration

SPIKED %

RESULT REC

8.92 89
x 100

| (Spike Result - Dup. Spike Result ) |

Average Result

B - 101

BLANK
10/18/93
;. 10/18/93
: mg/L
DUP.
REC. RFD
92 3
——————— % 100



26

)EEK! AnclyticalTechnologies, Inc.

ATI I.D. # 9310-154

3 CASE NARRATIVE
CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R04

PRCJECT NAME : UNOCAL - WL&M

.
)
bt
w
=
=
:
H
H
<
.tl.'.‘l
3
:
[¥2]
:
=
]
n
H
n

EPA SW-846 method 7421 was used to analyze the sample for the content of
lead. ’

The percent recovery for lead in the matrix spike (MS) performed on sample
9310-144-4 was out of ATI established control limits due to matrix
interference and has been flagged "F'.

All other quality control parameters were within ATI established control
limits.

AL
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7Y METALS ANALYSIS
CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R04
——PROJECT-NAME—:—UNOGAL—-—WL&M
ELEMENT DATE PREPARED

LEAD , 10/20/93

B - 103

ATI I.D. # 9310-154

MATRIX : PRODUCT

10/28/93

e G -
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' ATI I.D. # 9310-154
METALS ANALYSTS
l' 'DATA SUMMARY
CLIENT . GEOENGINEERS, INC. MATRIX : PRODUCT
PROJECT # : 0161-013-R04
PROJECT NAME : UNOCAL - WL&M UNITS : mg/Kg
ATI I.D. # CLIENT I.D. LEAD
9310-154-1  MW-2 42
METHOD BLANK - <0.15
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ATI I.D. # 9310-154
3 METALS ANALYSTS
‘ QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. - MATRIX : PRODUCT
PROJECT # : 0161-013-R04
PROJECT NAME : UNOCAL - WL&M UNITS : mg/Kg
, SAMPLE DUP . SPIKED SPIKE %
ELEMENT _ ATI I.D. RESULT RESULT RPD RESULT ADDED REC
LEAD 19310-144-4 3.2 2.9 .10 5.21 1.38 146F
LEAD BLANK <0.15 N/A N/A 1.48 1.25 118

P = out of limits due to matrix interference.

% Recovery = (Spike Sample Result - Sample Result)
------------------------------------- x 100

Spike Concentration

RPD (Relative % Difference) = | (Sample Result - Duplicate Result) |

I

s Average Result

B —~ 105



WA DOE WTPH-G S
:?%% Sazple: 9318-134-1 BIL Channel: FiD Filename: RA195P37
; Acquireds 28-0CT-53  4:43 - Method: F1\BROZ\MAXDATAVPICARTA 1219593FC Operator: ATI

Dilution: 1 : 50,000
Coamentsy ATI FUELS: A MISSION OF EXCELLENCE IN ANRLYTICAL CHROMATOGRAEHY.

« 10~ 1 volis
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o0 0

Blank WA DOE WIPH-G

Sanple; WRB J@-18 Channels FID Filename: RAIESFR4
cquireds 16-0C7-83  8:16  Method: F:\BRDZ\WAXDRTR\PICARD\iR1893FC Operators ATI
Compents: RIT FUELE: A KISSION OF EXCELLENCE IN ANALYTICAL CHR@."-‘.QTD‘SRRF‘HY.
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WA DOE WTPH-G

Filenage) FR199F@3
Dperator: ATI

Blank&lpln AR 1819 Chennels FID

Acquireds 19-0C7-93 1.91 118 Methods Fi\BRD2\KAYDATAVFICARDAIRISSET
Cnllen.s' AT1 FUELS: A BIESION OF EXCELLENCE IN ANALYTICAL CHROMRTUGRAPHY.

"} = 1071 volts
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Blank ‘WA DOE WTPH-G .

Sanple: WRB 10-20 Channel: FID - Filenaret RAZOSFED
foquireds Z0-0CT-53  3:%  Methods Fr\BROZ\AXDATR\FICRRI\ICEB3IT Operators ATl
Cossentst AT1 FUELG: A KISSION OF SXCELLEDCE I ANALYTICRL CHRDMATOGRAPHY.
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Continuing Calibration

Saaples STDL B Channel: FID Filenase: RAlESPOL
Aoquireds 16-OCT-93 6125 Method: F:\BRDZ\MAXDATANPICARDAIQI&SSPD Operator: ATI

Cosments: ATI FUELS: A MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRRPHY,

|

x 10 %1 votis
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Bequired: 19-057-93

Sanple: STUC G

6:58

Continuing Calibration

Channel: FID

% 101

Method: F:\BRGZ\MAXDATA\PICRRD\IC]SY
Comments: ATI FUELS: R MISSION OF EXCELLENCE IN ANALYTICAL CHROMATOSRAZAY.
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Continuing Calibration

~ Saaple: STH-C 6 Chamnel: FID . Filenfle: 5}3{*&9?@3
foquired: 22-0CT-93  &:37  Kethod: Fi\BRDZARRIDATRVFICRRIASECISC Operator: RIl
Comgents: &7 FUELS: R HISSION OF EXCELLENCE IR MR YTICAL CHROMATIRRARHY.
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WA DOE WTPH-D
& 1 1 DL C nn Filenaue: KA1I6MG7
hegiaeLs: T*lﬁtwﬂ. g Champedi B AR GATAAHCTAFUEL 1613 Operators AT
Dilutica: 1 : S0.DBG
Losaents: m RUSH FUELS:FROVIDERS OF EXCELLERCE AMD GUALITY IW CLIENT SERVICE
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Alkane
Saaple: ALKANE Channels NARCY Filename: RALBBNG]
Acquired: 1B-0CT-93  9:38  Method: F:\BROZ\WAXDATAANANCY\FUEL1@18 Dperator: RTI
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Continuing Calibration
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