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PROGRESS REPORT NO. 3
VAPOR EXTRACTION SYSTEM MONITORING
UNOCCAL SERVICE STATION 5353
SEATTLE, WASHINGTON
FOR
UNOCCAL 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
December 8, 1990 to July 14, 1993. The property owned by Unocal consists of the southern half
of the city block bounded by West 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 10 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 December 8, 1990
are presented in the following reports: "Progress Report No. 1" dated July 12, 1988, "Interim
Status Report" dated October 3, 1988 and "Progress Report No. 2" dated January 3, 1991.

GeoEngineers conducted additional 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
petroleum contamination in soil and ground water in the vicinity of the site. The results of this
study are presented in our "Supplemental Report of Geoenvironmental Services” dated July 7,
1992. The approximate locations 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 October 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 Seattie. The resuits 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 installed 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,

SCOPE
"The purpose of our services conducted during the current reporting period was to complete
modifications of the VES and monitor operation of the VES. The specific scope of services
completed during this reporting period is as follows.

1. Obtain the necessary permit to discontinue treatment of the effluent vapor stream, and
coordinate disconnection of the thermal oxidizer from the VES.

2,  Plan and coordinate the connection of four monitoring wells located on the city of Seattle :
property to the VES.

3. Periodically maintain and monitor the operation of the VES, as described in the "VES
Operation and Monitoring" section of this report.

4.  Observe Enviros (Enviros Inc.) obtaining a ground water sample from monitoring well
MW-40. Submit a split of the sample for laboratory analysis of BETX (benzene,
ethylbenzene, toluene and xylenes) by EPA Method 8020, gasoline-range hydrocarbons by
Ecology Method WTPH-G, heavy oil-range hydrocarbons by Ecology Method
WTPH-418.1 modified, and total and dissolved lead by EPA Method 7421.

5.  Obtain two soil samples from stockpiled soil excavated during service station upgrading
activities and submit the samples for chemical analysis.

VES MODIFICATIONS
VAPOR TREATMENT
VES emissions at the site were originally permitted by PSAPCA (Puget Sound Air Pollution
Control Agency) by Notice of Construction 3088 issued June 27, 1988. The original Notice of
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Construction permitted the use of a thermal oxidizer vapor treatment unit. A steady decline in
hydrocarbon vapor concentrations in the pretreatment vapor stream has been observed over the
course of VES operation. In a March 18, 1992 leuer to PSAPCA, GeoEngineers requested
approval to continue operating the VES without the thermal oxidizer, and vent vapors directly
to the atmosphere. A copy of the request letter is provided in Appendix A. PSAPCA approved
this request and issued Notice of Construction 4397 on April 2, 1992. The new Notice of
Construction also is included in Appendix A. The new Notice of Construction allows an
emission rate of up 10 15 pounds of gasoline vapors per day.

The thermal oxidizer was disconnected on May 8, 1992 and remained off for the remainder
of the reporting period. Gasoline vapor emissions, without treatment, were maintained at less
than 15 pounds per day during this reporting period, as described in a later section of this report.

CONNECTION OF SEATTLE WELLS

Four additional wells (MW-32, MW-49, SMW-28§ and SMW-5), located on city of Seattie
property, were connected to the VES in January 1992 in an effort to reduce subsurface
hydrocarbon vapor concentrations beneath the city of Seattle property. The wells were connected

to the VES by B & C Equipment. The piping was valved so that vapors may be extracted from

the western two wells (SMW-25 and SMW-5) or from the eastern two wells (MW-32 and
MW-49). Piping was installed below-grade in parking or traffic areas and above-grade in other
areas. The piping was sloped downward from the VES enclosure area to the wells to allow water
condensing out of the vapor stream to drain back into the wells. The pipe trenches were
backfilled with the soil excavated from the trenches, and resurfaced with concrete or asphalt
pavement after installation.

The current layout of the VES, including these modifications, is shown in Figure 4.

VES OPERATION AND MONITORING
GENERAL

The VES was operated in a "pulsed” mode from December 8§, 1990 to January 21, 1992.
The pulsing cycle generally consisted of approximately two weeks on followed by approximately
two weeks off. The on and off periods and the system ofserational configuration during these
periods are summarized in Table 1. During this period, vapors generally were extracted from
the southeastern and southwestern vapor collection areas on the Unocal site. The locations of the
vapor coliection areas are shown in Figure 4. '

From January 21, 1992 to June 24, 1992 the VES essentially was operated continuously,
with occasional shutdowns for maintenance. During this period, vapors generally were extracted
from the southwestern and southeastern vapor collection areas on the Unocal site, and/or the
western and eastern collection areas on the Seattle property (Table 1). Our observations indicated

Geo Engineers 3 File No. 0161-013-R69/100193



that because of the high ground water levels in MW-32 and MW-49, vapors could not be
extracted from the vapor collection areas on the Seattle property alone without entraining ground
water in the vapor stream and damaging the system. '

From June 24, 1992 to the end of this reporting period on July 14, 1993 the VES was
operated continuously, extracting vapors from the northeastern, northwestern, southeastern and
southwestern collection areas at the Unocal site and the eastern and western collection areas on
the Seattle property (Table 1).

The current reporting period, December 8, 1990 through July 14, 1993, comprised
948 days. The VES operated for approximately 682 days of the reporting period. The VES did
not operate, because of planned off-cycles or maintenance reasons, for the remaining portion of
the reporting period.

VES monitoring was conducted on a regular basis during the current reporting period. The
monitoring frequency, approximately twice monthly or monthly, depended on the operational
configuration of the VES. VES monitoring activities included (1) measuring water levels,
product thicknesses, combustible vapor concentrations, and ground vacuum in select monitoring
and recovery welis, (2) obtaining vapor samples from the airspace of select monitoring wells for
field measurement of carbon dioxide and for chemical analysis of methane and TVH (total volatile
hydrocarbons), (3) measuring VES operational characteristics including flow rate, applied
vacuumn, vapor temperature and supplemental fuel use, and (4) obtaining vapor samples from the
VES sample port for field measurement of combustible vapor concentration and carbon dioxide
and for chemical analysis of methane and TVH. Not all of these activities were completed during
each monitoring visit. Additionally, product samples were obtained from MW-2 and MW-19 for
chemical analysis. Monitoring data, free product laboratory analytical data and estimated
equivalent gasoline and methane recovery are summarized in Tables 2 through 10. Our field
procedures for monitoring activities are described in Appendix B. Laboratory reports for product
and vapor sample chemical analyses, and our review of the laboratory QA/QC (quality
assurance/quality control) program are presented in Appendix C.

VES OPERATIONAL DATA

VES flow rates, vapor stream temperatures, applied vacuums, supplemental fuel use (for
the period when the thermal oxidizer was in operation) and system operational configurations
observed during monitoring events are presented in Table 2.

Fiow Rate and Applied Vacuum Measurements

The flow rate ranged from 40 to 120 cfm (cubic feet per minute} during the reporting
period, with a time-weighted average of about 85 cfm. Applied vacuum ranged from 1.2 to
greater than 30 inches of water column. The applied vacuums are dependent on the VES
operational conflguration and are probably also dependent on soil moisture content, ground water
levels and moisture content of the extracted vapors.
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Combustible Vapor and Carbon Dioxide Measurements

The vapor stream extracted from the subsurface was characterized by obtaining field
measurements of combustible vapor and carbon dioxide, and by obtaining vapor samples for
chemical analysis of TVH and methane. Measurements and vapor samples obtained before the
thermal oxidizer was disconnected on May 8, 1992 were obtained from the pre-treatment vapor
stream. Measurements and vapor samples obtained after May 8, 1992 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 decreased over the
reporting period, with a temporary increase when four monitoring wells on the Seattle properry
were connected to the systemn. Generally, concentrations ranged up to 3,300 ppm (parts per
million) during monitoring dates from December 8, 1990 to February 11, 1992, when vapors
were generally extracted from the southwestern and southeastern vapor collection areas on the
Unocal site. Concentration ranged up to 2,400 ppm duning the monitoring dates from
February 11, 1992 i0 June 24, 1992, when vapors generally were extracted from the southeastern
and southwestern collection areas on the Unocal site and the eastern and western vapor collection
areas on the Seattle property. Concentrations ranged up to 690 ppm during the monitoring dates
from June 24, 1992 to July 14, 1993, when vapors were extracted from all vapor collection areas
on the Unocal site and the Seattle property. The measurements of carbon dioxide concentration
in the airstream ranged from O to 9.0 percent. Carbon dioxide measurements do not indicate a
trend and do not appear 1o correlate with other measurements.

TVH and Methane Concentrations ‘

Vapor samples obtained from the vapor 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 laboratory QA/QC program are presented in Appendix C. During
the period from December 8 1990 to October 15, 1991 the laboratory reported TVH
concentrations in parts per million on a volume-per-volume basis. After October 15, 1991 the
laboratory reported TVH concentrations in milligrams per cubic meter. In Table 2, we have
converted the values reported in milligrams-per cubic meter to parts per million using the Ideal
Gas Law and an assumed average molécular weight. of 70 grams per mole, for the purpose of
comparison to the older data. The unit of parts per million is used throughout the remainder of
this report.

Concentrations of TVH and methane fluctuated widely in the vapor stream. In general,
TVH decreased during the reporting period. During the period from December 8, 1990 to
February 11, 1992, TVH concentrations ranged from 1,900 ppm to less than the laboratory
detection level. The last six samples during this period had TVH concentrations at or iess than
the laboratory detection level. During the period from February 11, 1992 to June 24, 1992,
TVH was not detected or was detected at the laboratory detection level when vapors were
extracted from coliection areas on the Unocal site; TVH concentrations ranged from 1,050 ppm
to less than the laboratory detection level when vapors were extracted from collection areas on
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the Seattle property. TVH was not detected during the period from June 24, 1992 to June 29,
1993, Methane concentrations ranged from 13,800 ppm to less than the laboratory detection level
during the reporting period. A general trend toward lower average methane vapor concentrations
was observed.

Approximate volumes of recovered gasoline vapors (converted to equivalent gallons) and
methane were caiculated for this reporting period using laboratory data, measured vapor flow
rates and known durations of VES operational configurations. Calculated volumes of recovered
gasoline and methane for the reporting peried and cumulative totals for the life of the system
through July 14, 1993 are presented in Table 3. The equivalent of approximately 465 gallons
of gasoline and 62,722 cubic feet of methane have been recovered during this reporting period.
The equivalent of approximately 4,727 gallons of gasoline and 183,489 cubic feet of methane
have been recovered by the system from its initial start-up to July 14, 1993. Daily emissions of
gasoline vapors to the atmosphere did not exceed the 15 pounds per day allowed by the PSAPCA
permit during this reporting period.

In addition to reporting concentrations of TVH, the laboratory also reported concentrations
of BETX for the vapor samples obtained from October 24, 1991 to March 13, 1992. The
laboratory results were reported in milligrams per cubic meter. We converted the results to parts
per million for consistency. Benzene concentrations ranged from less than the laboratory
detection level 1o 7.8 ppm. Ethylbenzene concentrations ranged from less than the laboratory
detection level to 2.8 ppm. Toluene concentrations ranged from less than the laboratory detection
level to 12.7 ppm. Xylenes concentrations ranged from less than the laboratory detection level
to 11.5 ppm. The laboratory reports are included in Appendix C.

MONITORING WELLS AND RECOVERY WELLS DATA
Ground Water and Free Product Measurements

Ground water levels were measured in the monitoring and recovery wells on the dates
indicated in Table 4. 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 7 to
13 feet, with the exception of MW-41, which is located significantly upgradient of the site. The
general direction of ground water flow is toward the east and northeast, although considerable
variation in flow direction has been observed in localized areas. This is consistent with past
observations at this site. Ground water elevations in the monitoring wells did not always indicate
a consistent ground water gradient. Ground water elevations measured in the monitoring welis
instalied in 1980 were usually more inconsistent than in the monitoring wells installed in 1991.
This may be caused by variable screened intervals in the 1980 monitoring welis. Inferred ground
water contours based on measurements obtained from the 1991 monitoring wells on April 30,
1993 are shown in Figure 5. The water levels in MW-32A and MW-46 appeared to be
anomalous and were not used in calculating the contours.

The thickness of free product in monitoring wells was measured on the dates indicated in
Table 4. Measurable free product was present during one or more monitoring events in MW-2,
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MW-3, MW-11, MW-19, MW-35 and MW-45. A trace of free product has been observed in
MW-18 and MW-37. Maximum measured free product thicknesses in the monitoring wells
during this reporting period were as follows: '

Monitoring Well Date Maximum Free Product

Number Measured Thickness (feet)
MW-2 04/17/91 0.34

MW-3 07/14/93 0.01

MW-11 07/03/91 0.02

MW-18 12/16/91 Trace

MW-19 02/15/91 0.88

MW-35 11/04/91 0.02

MW-37 12/16/91 Trace

MW-45 11/04/91 0.01

During our most recent visit to the site (July 14, 1993) free product was present in monitoring
wells MW-2 (0.06 feet), MW-3 (0.01 feet) and MW-19 (0.42 feet). Free product periodically
was removed from the wells during the reporting period by hand-bailing.

Product samples were obtained from monitoring wells MW-2 (downgradient of the service
station facilities) and MW-19 (upgradient of the service station facilities) on August 6, 1991 to
evaluate whether the product present in monitoring well MW-2 was a remnant of the product
leaked in 1980, or if it represented an ongoing leak. The samples were submitted for analysis
of gasoline- and diesel-range hydrocarbons by modified EPA Method 8015. In addition, the
samples were analyzed for BETX, TCLP (toxicity characteristic leaching procedure) metals, pH
and flash point. The laboratory results are summarized in Table 5. A visual inspection of the
samples, inspection of the chromatograms generated by the modified EPA Method 8015 test,
comparisons of the BETX rations and comparisons of the flash points of the two samples
indicated that the product in both MW-2 and MW-19 was aged gasoline, although the product
in MW-19 possibly was less aged than the product in MW-2, This suggests that the product
present in both MW-2 and MW-19 are not the result of a recent or ongoing release.

Combustible Vapors

Recovery Wells. Combustible vapors were measured in the recovery wells on the dates
indicated in Table 6. The results are presented in Table 6.

Combustible vapor concentrations in the recovery wells located on the Unocal site ranged
from 200 ppm to 8,200 ppm at the beginning of this reporting period. Combustible vapor
concentrations in these wells steadily decreased over the reporting period to concentrations
ranging from less than 100 ppm to 220 ppm.

Combustible vapor concentrations in the recovery wells located on the Seattle property,
measured immediately after the wells were connected to the VES, ranged from less than 100 ppm
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to greater than 10,000 ppm. Combustible vapor concentrations in these wells were all greater
than 10,000 ppm at the end of the current reporting period. The combustible vapor
concentrations in recovery wells SMW-2S and SMW-5 generally either were very high or very
low. This may be because the screened intervals in these wells do not extend significantly above
the static water level, and under high applied vacuums the water levels in the wells rise above
the top of the well screens and vapors cannot enter the wells.

Monitoring Wells. Combustible vapor concentrations were measured in selected
monitoring wells on the dates indicated in Table 7, The results are presented in Table 7.

Only the monitoring wells installed in 1980 were present at the site at the beginning of this
reporting period. Combustible vapor concentrations were greater than 10,000 ppm in more than
half of the monitoring wells at that time. Combustible vapor concentrations in the remaining
monitoring wells ranged from 120 ppm to 400 ppm. During the period when the VES was
operated in "pulsed" mode (from December 8, 1990 to January 21, 1992) the concentrations of
combustible vapors in the monitoring wells generally was much higher at the end of each
two-week off period than at the end of each two-week on period.

Combustible vapor concentrations in the monitoring wells installed in 1991 and the two
monitoring wells installed by SCS (SMW-18 and SMW-4) consistently have been greater than
10,000 ppm in more than half of the wells. The combustible vapor concentrations in the
remaining wells have ranged from less than 100 ppm to 9,200 ppm. The combustible vapor
concentrations in the 1991 monitoring wells located near the VES vapor collection areas were
much lower than in the monitoring wells located farther away from the vapor coliection areas,
with the exception of monitoring well MW-32A, which has high concentrations of combustible
Vapors.

Combustible vapor concentrations in many of the monitoring wells (especially MW-14,
MW-17, MW-32A, MW-35, MW-37 MW-42, MW-45 and MW-46) fluctuated widely, ‘with no
apparent correlation to the VES operational configuration. Also, the monitoring wells installed
in 1980 generally have much lower combustible vapor concentrations than the monitoring wells
installed-in-1991-in the same areas. This is likely the result of localized-biodegradation-of
hydrocarbons in the immediate vicinities of these older monitoring wells. This localized
biodegradation would be stimulated by introduction of oxygen into the affected zone by the flow
of fresh air into the monitoring well casings during routine monitoring activities. Combustible
vapors measured in 1991 monitoring wells on June 29, 1993 are shown in Figure 6.

TVH and Methane Concentrations

Vapor samples were obtained from selected monitoring wells on the dates indicated in
Table 8. The samples were submitted for laboratory analysis of TVH and methane. In addivion,
the laboratory provided BETX concentrations for the samples obtained on. February 21, 1992.
The laboratory results are summarized in Table 8. Laboratory reports and our review of the
laboratory QA/QC program are presented in Appendix C.
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Generally, the data show that vapors in MW-19 are predominantly fuel-related petroleum
hydrocarbons. Vapors in the remaining wells tested (MW-11, MW-29 and MW-37) are
predominantly methane vapors. '

Ground Vacuum

Ground vacuum was measured in the recovery wells and in the monitoring wells on the
dates indicated in Tables 9 and 10, respectively, The results are presented in Tables 9 and 10,

Vacuum in the recovery wells on the Unocal site ranged from 0 to 14 inches of water
column. Vacuum in the recovery wells on the Seattle property ranged from O to 10 inches of
water column. 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.

Vacuum in the monitoring wells ranged from O to 2.56 inches of water column. The
vacuum in individual monitoring wells was not necessarily consistent between monitoring dates,
even when the VES operational configuration during the two events being compared was the

same. This inconsistency in the ground vacuum between monitoring dates could be dependent -

on soil moisture content, ground water levels and changing atmospheric pressure conditions.
Ground vacuum in the monitoring wells generally decreased with distance from the vapor
collection areas being operated at the time. Ground vacuum measured on June 29, 1993 and
inferred vacuum contours based on this data are shown in Figure 7.

GROUND WATER SAMPLING
Enviros (Enviros Inc.) is providing environmental consulting services to the Seattle
Commons Committee for their planned acquisition of properties in the area of the Unocal site.
On March 25, 1993 Enviros obtained a ground water sample from monitoring well MW-40.
GeoEngineers observed their sampling activities. At the time of sampling, Enviros provided
GeoEngineers with a split of the sample. Enviros submitted the sample to NCA (North Creek
Analytical) for analysis of BETX by EPA Method 8020, gasoline-range hydrocarbons by Ecology

--Method WTPH-G, heavy oil-range hydrocarbons by Ecology Method WTPH-418.1 modified; -

and total and dissolved lead by EPA Method 7421. GeoEngineers submitted the sample split to
ATI (Analytical Technologies, Inc.) for the same analyses. Laboratory results for the sample
split submitted to ATI are summarized in Table 11. The laboratory report and our review of the
laboratory QA/QC program are presenied in Appendix C.

SOIL STOCKPILE SAMPLING
A system to recover gasoline vapor emissions from the fueling dispensers during fueling
operations was installed at the site by O’Sullivan (O’Sullivan Construction, Inc.) from March 22
to June 3, 1993. This system is not related to the subsurface VES currently operating at the site.
GeoEngineers was not present during these installation activities. A stéckpile of approximately
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40 cubic yards of soil excavated from the vapor recovery piping trenches was temporarily stored
on site. GeoEngineers obtained two discrete soil samples (SP-1 and SP-2) from the stockpile on
April 30, 1993. The samples were analyzed for BETX by EPA Method 8020 and gasoline-range
hydrocarbons by Ecology Method WTPH-G. BETX and gasoline-range hydrocarbons were not
detected in the samples. The laboratory report and our review of the laboratory QA/QC program
are presented in Appendix C. We understand that O’Sullivan disposed of the soil at Coal Creek
Landfill.

CONCLUSIONS AND RECOMMENDATIONS

Small thicknesses of free product remain at isolated locations beneath the Unocal site and
its immediate vicinity. We recommend installing passive product recovery devices in monitoring
wells MW-2 and MW-3. Monitoring well MW-19 is less than 1.5 inches in diameter and is
therefore not suitable for installation of a passive free product recovery device. GeoEngineers
will continue to periodically hand-bail free product from MW-19. The fact that free product is
not present in MW-37, several feet away from MW-19, indicates that the free product present
in MW-19 is very localized.

The declining 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 (with the exception of MW-32A) indicates that the VES is effective in
removing vapors from the immediate vicinity of the Unocal site.

High concentrations of combustible vapors remain beneath the Seattie property and other
surrounding properties. The extraction wells being used on the Seattie property apparently are
not functioning efficiently, probably because the well screens do not extend far enough above the
static water table.

The combustible vapor concentrations measured in the monitoring wells installed in 1980
appear to be inconsistent with the measurements obtained from the 1991 monitoring wells. This
may be caused by localized biodegradation resulting in contaminant reduction in the immediate

r

~vicinity of these wells.” We plan to discontinue use of the 1980 monitoring wells duting routine™

monitoring; however, these wells may prove valuable for specific future monitoring efforts. The
1980 monitoring wells do not have locking caps or monuments because of the nonstandard sizes
of the well casings. GeoEngineers is currently upgrading the caps on these wells.

We recommend that during future operation of the VES, we make monthly visits to the site
to monitor the VES operational characteristics and perform routine maintenance. We recommend
that measurements in the racoﬁéry and monitoring wells be reduced to a frequency of once per
three months.

We recommend that six vapor samples be obtained from monitoring wells outside the
apparent radius of influence of the system, and that two vapor samples be obtained from

GeoEnginecers 10 File No. 0161-013-R69/100193
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monitoring wells near the center of the apparent radius of influence of the system. These samples
will be submitted for laboratory analysis of TVH and methane to evaluate the relative proportions
of gasoline compounds to methane.

LIMITATIONS

We have prepared this report for use by Unocal in their evaluation of ongoing vapor
recovery 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 other conditions, express or implied, should be
understood.

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

Respectfully submitted,

GeoEngineers, Inc.

7
VY o L (4
/ﬂ Fne

“Norman L. Puri, P.E.
Environmental Engineer

Stephen C. Perfigo

Principal
NLP:SCP:cms
Document ID: 0161013.PR3
GeoEngineers 11 File No. 0161-013-R69/100163



TABLE 1
_ VAPOR EXTRACTION SYSTEM
OPERATIONAL CONFIGURATIONS

Operating System System Configuration’
Period Status Unocal Seattie?

Stat | End (On/Off) NW NE sw | sE W
12/08/90 01/16/91 off - - ] . )
01/16/91 01/31/91 On - - e o) -
01/31/91 02/15/¢1 ot - - . .

02/15/91 03/04/91 On - - - o

03/04/91 03/18/91 off . . . .

03/18/91 04/01/91 On . - o) o -
04/01/91 04/18/91 off . ; ) . .
04/18/91 05/01/91 on . . . o .
05/01/91 05/20/91 off . . . .

05/20/91 06/05/91 On 0 o o} o .
06/05/91 06/19/91 off . . . 3 ]
06/19/91 07/03/91 On . - o o .
07/03/91 07/46/91 off . . . A .
07/16/91 08/01/91 on o} o) 0 o] .
08/01/91 08/19/91 off . . . . .
08/19/91 08/29/91 On - . o) o .
08/29/91 09/16/91 O - - . . .
09/16/91 10/03/91 On - . o o} .
10/03/91 10/15/91 ott - . . . .
10/15/91 10/31/91 On - . 0 o} .
10/31/91 11/15/91 off - . - . .
11/15/91 12/02/91 On o} 0 0 o} .
12/02/91 12/16/91 off . - . . .
12116/91 12/30/91 On . - o o} .
12/30/91 01/21/82 off . . . . -
01/21/92 02/11/82 On - - o] o} .
02/11/92 02/28/92 On . - - ‘0
02/28/92 03/13/92 " On . . . o}
03/13/92 03/27/92 On - . . o} .
03/27/92 04/13/92 On - - | o. o} o
04/13/92 04/23/92 On - o) o} -
04/23/92 05/08/92 On . 0 o] o}
05/08/92 05/21/92 On . o] o}
05/21/92 06/05/92 On . o] o}
06/05/92 06/18/92 On . . o) o] -
06/18/92 06/24/92 On . . 0 o} o}
06/24/92 07/14/92 On o 0 0 0 0
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TABLE 2 (Page 1 of 3)
VAPOR EXTRACTION SYSTEM OPERATION AND MONITORING DATA

Efiluent Vapor®
System Operational Combustible
Flow Vapor Configuration®* Vapor Carbon
Rate |Temperature| Vacuum | Fuel Use Unocal Seattle |Concentration®| Dioxide’ TVH TVH | Methane

Date | Time | (cfm) (°F) (inches)! | (cfm)> |NW [ NE |SW | SE | W | E (ppm) (%) (mg/m®)® | (ppm)? | (ppm)'°
01/16/91 | 0945 - - 3.0 6.5 . - 0 0 . - 3,300 45 - 600 1,800
01/31/91 | 0645 62 - 25 6.5 - - o] 0 - - 1,000 05 - <20 100
02/15/91 | 0850 50 - 3.0 6.5 - . - 0 - 2,600 30 - 260 4,800
03/04/91 | 0745 100 50 >30 6.5 . . . 0 . - 300 - - a7o 700
03/18/91 | 0930 95 - >10 7.0 . . 0 o] . 1,300 35 - 120 1,800
04/01/91 | 0715 90 - 4.0 7.0 - - o} o - 180 0.0 - - -

04/18/91 | 0915 95 - 3.0 7.0 . - - 0 - 3,200 3.0 - 260 1,100
05/01/91 | 0742 100 58 © 30 7.0 - - - 0 - - 120 0.0 - 135 40
05/20/91 | DI00 90 57 3.0 7.0 o] o] 0 o) - - 1,400 a5 - <5 <5
06/05/91 | 0646 95 60 3.0 8.0 o 0 0 0 - . 200 0.0 - 680 57
06/19/91 | 0940 95 65 3.0 7.0 - 0 Q - 2,300 40 - 930 3,200
Q7/03/31 | 0719 105 72 30 6.5 . o 0 - - <100 05 - 540 64
o7ne | o912 105 63 35 7.0 0 0 0 0 - - 1,800 9.0 - 1,000 860
08/01/91 | 0730 105 70 24 7.0 0 o] O | 0 - - 350 1.0 - 420 77
08/18/91 | 0915 95 65 30 7.0 - - 0 0 - - 2,800 0 - 1,200 4,200
0af2e/1 | 0845 100 66 3.0 7.0 - - 0 0 - - 280 1.0 - 690 280
09/16/91 | 0650 - - - - - . 0 o - - - - - 1,900 5,000
10/03/91 | 0650 100 65 3.0 7.0 - - 0 o] - - 300 0.5 - 310 53
10/15/91 { 0930 100 58 3.0 7.0 - - o] 0 - - 3,000 0 - 200 1,900
10/31/91 1 0837 65 , 55 2.3 10.5 - . 0 0 - - 300 0 <500 <175 530
11/15/91 { 1000 105 <55 2.4 75 0 o 8] 0 . - 620 - <1,000 <350 13,800
12/02/21 | 0733 110 54 2.4 7.0 0 0 o | o - 200 - <500 <175 365
12/16/91 | 0945 100 <55 " 25 7.0 - 0 0 - - - <500 <175 5,250
12/30/91 | 0722 105 <55 .26 7.5 . ‘0 0 . 350 - <500 <175 725
02/11/92 - %0 <55 3 7.0 . . 0 0 - 160 - 100 35 39
02/11/92 - 100 <55 >30 7.0 - - - - 0 0 2,400 - 1,000 350 1,200
02/28/92 | 0715 40 80 29 6.5 - - |- - 0 - 1,200 - 3,000 1,050 640

Notes appear on page 3of 3.
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TABLE 2 (Page 2 of 3)

Effluent Vapor®
‘ System Operational Combustible
Flow Vapor Configuration®* Vapor Carbon
Rate |Temperature| Vacuum | Fuel Use Unocal Seattle  |[Concentration®| Dioxide’ TVH TVH | Methane
Date | Time | {(cfm) (F) (inches)! | (cfm)® [NW | NE [ SW | SE | W | E (ppm) (%) (mg/m®)® | (ppm)°® | (ppm)'°

o3/i3/92 | o730 55 74 1 6.5 . - - 0 . 140 - <500 <175 460
03/27/92 - 103 56 12 65 . - ol o] o] o 1,400 - - - -

04/13/92 | 0915 110 58 14 6.5 - - o o] - - 230 - 100 35 10
04/23/92 | 0700 114 <55 28 85 - . o | o o | o 610 - <500 <175 710
05/08/92 | 0800 111 62 30 0 . - o] o] (o] o] <100 - <500 <175 9
05/08/92 { 0930 31 <55 30 0 . R o] 0 <100 - <500 <175 13
05/21/92 | 0700 112 62 30 0 - - - o) o - 110 - <500 <175 5
os/21/92 | 0845 112 63 28 0 - - - 0 o] o] 560 - - - -

06/05/92 | 0735 114 68 29 0 . - - oc| o | o 100 - <500 <175 59
06/05/92 | 0800 17 69 11 0 - o] Q - 10 - <500 <175 18
06/18/92 | 0710 117 72 12 0 . . o] 0 . - <100 - <500 <175 21
o6/18/92 | 0900 | . 115 75 1 0 - - o | o o o 1,000 - 600 210 1,100
06/24/92 | 1100 - 88 4.0 0 o o) o) o) o] o 690 - <500 <175 190
07/02/92 | 0800 120 70 5.0 0 o} o o] 0 o] 0 300 - <500 <175 170
07720192 | 0738 - 71 5.0 0 0 o) o] o o] o] 280 - <500 <175 300
07/31/92 | 0700 115 72 5.0 0 o o} 0 o] o] o] 160 - - - -

08/14/92 | 0800 118 72 5.0 0 o] o) o] o 0 o 380 - - - -

08/26/92 | 0725 118 70 5.0 0 s} o o] o] 0 o 540 - <500 <175 260
09/11/92 | 0715 118 66 6.7 0 0 o] 0 0 0 o] 240 - <500 <175 190
10/12/92 | 0730 118 60 1.2 0 o o 0 o] o] 0 260 - <500 <175 190
11/09/e2 | 0730 120 <50 1.2 0 0 0 0 o] o o] 320 - <500 <175 200
12111/92 | 0740 118 <60 1.8 0 o o] o] 0 o) o] 200 - <500 <175 280
01/08/93 | 0800 118 <50 1.2 0 0 0 o] o] o) o] 140 - <500 <175 100
02/19/93 { 0816 120 <50 - 0 0 o] 0 o] o] o] 200 - <500 <175 77
03/22/93 | 1430 120 <50 - 0 0 o] 0 o) o] 0 220 - <500 <175 65
04/30/93 | 0730 0 - 0. 0 0 a] 0 0 0 o} <100 - - - -

06/29/93 | 0807 120 62 24 0 0 0 0 o] 0 0 <100 - <500 <175 37

Notes appear on page 3 of 3.
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TABLE 2 (Page 3 of 3)

_.9Ttl:itrélrvo e hy

"OMethana analysis by
ot = cukle lostoéi i
ppm = par!spermﬂhon(volume basis):

mg/m3 = milligiams per cubic mete

*.:* = no measurement taken




TABLE 3

VOLUM-ES OF RECOVERED GASOLINE AND METHANE

Operation Estimated Equivalent
Operation Period Total Recovery
Period Duration Gasoline Methane
Start Date {days) @allons) (cubic feet)
01/116/91 15 16 1,262
02/15/91 17 23 5,024
03/18/81 14 5 1,760
04/18/9% 13 14 1,035 -
05/20/91 16 29 &0
06/19/91 14 59 3.268
07/16/31 18 69 1,128
08/19/91 10 53 3,110
08/16/91 17 108 8,185
10/15/91 16 8 2,304
1141501 17 0 18,516
12/16/81 14 0 6,136
01/21/82 21 4 106
02/11/92 17 48 1,569
p2/28/92 14 20 527
03M3/02 31 3 1,052
D4/13/92 10 1 €55
04/23/92 15 0 876
05/08/92 13 0 19
05/21/92 15 o 78
06/05/92 13 0 43
05/18/92 6 4 650
06/24/82 g ) 240
07/02/82 18 0 715
08/26/92 16 0 516
05/11/82 31 0 1,001
10/12/92 - 28 : 0 536
_11/09/92 o 82 _ R - N —_— 1,316
12111/92 28 e 805
01/08/93 42 0 837
02/19/93 3 0 383
03/22/93 99 0 860
06/29/93 15 0 50
Total (01/16/91 - 07/14/83) 682 465 62,722
Previous Cumulative Total 4,263 120,767
TOTAL 4.728 183,489




TABLE 4 (Page 1 of 6)
WATER AND PRODUGT LEVELS IN MONITORING AND

_ RECOVERY WELLS
01/16/91 02/15/91 03/18/91
Casing Rim Water Product Water Product Water Product
Ejevation! | Elevation' | Thickness | Elevation' | Thickness | Elevation' | Thickness
Well {feet) (feet) (feet) {feet) {feet) {feet) (teet)
MW-1 20.12 10.37 - 10.37 - 10.16 -
MW-2 20.07 NM NM NM NM NM NM
MW-3 10.38 10.33 - 10.35 " NM NM
MW-11 19.82 10,18 - 10.20 - 10.22 —
MW-13 21.73 10.63 - 10.61 - 10.61 -
MW-14 19.28 11.10 - 10.23 - 10.29 -
MW-15 20.48 10.22 - 10.36 - 10.48 -
MW-16 21.19 10.54 - 10.67 - 10.70 -
MW-17 21.28 10.43 - 10.55 - 10.58 -
MW-18 21.09 10.46 - 10.70 - 10.94 -
MW-19 20.97 10.602 0.46 10.592 0.88 10.672 0.59
MW-24 21.49 10.62 - 10.73 - 10.75 -
MW-25 21,16 NM NM NM NM NM NM
MW-27 20.71 10.04 - 10.15 - 10.25 -
MW-29 18.63 9.76 - 9.76 - 9.93 -
Mw-3243 20.70 NM NM NM NM NM NM
Mw-a3> 26.75 NM NM NM NM NM NM
Mw-343 21.42 NM NM NM NM NM NM
Mw-35° 20.10 NM NM NM NM NM NM
Mw-362 17.80 NM NM NM NM NM NM
MW.37° 21,01 NM NM NM NM NM NM
Mw.383 16.52 NM NM NM MM NM NM
MW-39° 24.47 NM NM NM NM NM NM
Mw-40% 20.89 NM NM NM NM NM NM
Mw-413 27.00 NM NM NM NM NM NM
Mw-42°3 20.34 NM NM NM NM N NM
Mw-433 21.04 NM NM NM NM NM NM
“MW443 g g T NM NM NM - NM CNMT TN |
Mw-453 18145 NM NM NM NM NM 1 NM
MW-462 16.91 NM NM NM NM 'NM NM
MW-473 19,83 NM NM NM NM NM NM
Mw.484 18.49 NM NM NM NM NM NM
Mw-4g4 12,61 NM NM NM NM NM NM
AW-4A 21.28 10.25 - 10.20 - 10.28 -
AW-5A 21.40 8.42 - 10.40 - 10.55 -
RW-7 . 20.66 10.19 - 1016 - 10.08 -
AW-8 15.92 10.08 - 10.08 - 10.04 -
AW-8 20.61 5.89 - 9.98 -~ 9.96 -
RW-10 20.59 9.97 - 9.94 - 9.99 -
AW-26 20.72 10.10 - 10.08 - 10.29 -
AW-28 2117 9,98 - 9.84 - 9.88 -

Notes appear on page € of 6.
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TABLE 4 (Page 2 of 6)

04/17/91 05/20/91 06/19/91
Casing Rim | Water Product Water Product Water Product
Elevation' | Elevation' | Thickness | Elevation! | Thickness | Elevation' | Thickness
L Well {feet) (feet) (feet) (feet) {faet) {feat) (feet)
MW-1 20.12 10.81 - NM NM 10.39 -
MW-2 20.07 10512 0.34 10,202 0.19 10.312 0.26
MW-3 19.38 10.75% 0.24 1035 - 10.30 -
MW-11 19.82 10.28 - 10.19 - 10.34 -
MW-13 21.73 10.86 - 10.95 - 10.59 -
MW-14 18.28 10.35 - 10.26 - 10.32 -
MW-15 20.48 10.50 - 10.32 - 10.36 -
MW-16 21.18 10.77 - 10.62 - 10.60 -
MW-17 21.28 10.87 - 10.59 - 10.61 -
MW-18 21.09 11.12 - 10.78 - 10.68 -
MW-18 20,57 10.83° 0.79 10.662 0.48 10.372 0.23
MW-24 21.48 10.85 - 10.72 - 10.67 -
MW-25 21,16 NM NM NM NM NM NM
MW-27 20.71 10.32 - 10.15 - 1018 -
MW-29 18.63 10.20 - NM NM NM NM
MW-3243 20.70 NM NM NM NM NM NM
Mw.-333 20.75 NM NM NM NM NM NM
MW.34% 2t.42 NM NM NM NM NM NM
MW-353 20.10 NM NM NM NM NM NM
MW-356° 17.80 NM NM NM NM NM NM
MW.-373 21.01 NM NM NM NM NM NM
MW-38° 16.52 NM NM NM NM NM NM
Mw.393 24.47 NM NM NM NM NM NM
Miv-403 2089 NM NM NM NM NM NM
Mw-412 27.00 NM NM NM NM NM NM
Mw-423 20.34 NM NM NM NM NM NM
Mw-a3° 21.04 NM NM NM NM NM NM
Mw-44° 18.73 NM NM NM NM NM NM
Mw-458 18.15 NM NM NM NM NM NM
Mw-a65 16.91 NM NM NM NM NM NM
MW-472 19,83 NM NM NM NM NM NM
" Mw-ag4 18.49 NM NM NM NM NM CNM
MW-49% 12.61 NM NM NM NM NM NM
RW-4A 21.28 10.53 - NM NM 10.26 -
RW-5A 21.40 10.78 - NM NM 11,20 -
RW-7 20.66 10.56 - NM NM 10.26 -
RW-8 10.92 10.30 - N NM 10.07 -
RW-5 20.61 10.24 - NM NM 9.91 -
RW-10 20.59 10.21 - NM NM 9.98 -
RW-26 20.72 10.37 - NM NM 10.07 -
RW-28 21.17 10.22 - NM NM 9,90 -

Notes appear on page 6 of 6.




TABLE 4 (Page 3 of 6)
07/03/91 07/16/91 08/19/91
Casing Rim Water Product Water Product Water Product
Elevation' | Elevation' | Thickness | Eilevation' | Thickness | Eievation' | Thickness
well {feet) ~ (feet) (teet) (feet) (feet) {feet) (feet)
MW-1 20,12 NM NM NM NM 10.18 -
MW-2 20.07 10.08% 0.16 10.04° 0.15 NM NM
MW-3 18.38 NM NM 10.15 Trace NM NM
MW-11 19.82 10.192 0.02 10.97 - 10.22 -
MW-13 21.73 10.52 - 1052 - 10.61 -~
MW-14 19.28 10.24 - 10.17 - 10.26 -
MW-15 20.48 10.26 - 10.22 - 10.48 -
MW-16 21.19 10.51 - 10.47 - 10.70 -
MW-17 21.28 10.49 - 10.42 - 10.58 -
MW-18 21.09 10.58 - Dry - 10.94 -
MW-19 20.87 10,252 0.01 10.522 0.48 10.672 0.59
MW-24 21.45 NM NM 10.96 - 10.75 -
MW-25 21.16 NM NM Dry - Dry -
MW-27 20,71 10.04 - 9.98 - 10.25 -
MW-29 18.63 NM NM NM NM 9.93 -
MW-3243 20.70 NM NM NM NM NM NM
MW-333 20.75 NM NM NM NM NM NM
Mw-a43 21.42 MM NM NM NM NM NM
Mw-353 20.10 NM NM NM NM NM NM
Mw-38% 17.80 NM NM NM NM NM NM
MwW-37° 21.01 NM NM NM NM NM NM
Mw-3g3 16.52 NM NM NM NM NM NM
Mw-393 24.47 NM NM NM NM NM NM
Mw-a03 20.89 NM NM NM NM NM NM
MW-413 27.00 NM NM NM NM NM NM
MW-423 20.34 NM NM NM NM NM NM
MW-433 21.04 NM NM NM NM NM NM
Mwy-a43 18.73 NM NM NM NM NM N
MW-45° 18.15 NM NM NM NM NM NM
MwW-463 16.91 NM NM NM NM NM NM
MW-47° 19.83 NM NM NM NM NM NM
Mw:=4s* 18:49 o NM NM - ~NM - - NM - .
Mw-4g4 12.61 NM NM NM - NM -
RW-4A 21.28 NM NM 10.10 - 10.28 -
AW-5A 21.40 NM NM 10.59 - 10.55 -
RW-7 20.66 NM NM 10.16 - 10,09 -
RW-8 19.92 NM NM 0.92 - 10.04 -
RW-9 20.61 NM NM 077 - 9.96 -
AW-10 20.59 NM NM 9.76 - 8.93 -
RW-26 20.72 NM NM 5.54 - 10.29 -
RW-28 2117 NM NM 9.73 -~ 9.88 ~

Notes appear on page 6 of 6.




TABLE 4 (Page 4 of 6)

10/15/91 10/31/91 11/04/51
Casintj Rim Water Product Water Product Water Product
‘Elevation! | Elevation' | Thickness | Elevation' | Thickness | Elevation' | Thickness
Well {feet) {feet) (feat) {ieet) {feet) (feet) (feat)
MW-1 20.12 10.12 - NM NM NM NM
MW-2 20.07 0.87 - NM NM NM NM
MW-3 19.38 NM NM NM NM NM NM
MW-11 10.82 10.02 - NM NM NM NM
MW-13 21.73 10.53 - NM NM NM NM
MW-14 19.28 10.08 - NM NM NM NM
MW-15 20.48 10.28 - NM NM NM NM
MW-16 21.19 10.69 - NM NM NM NM
MW-17 21.28 10.33 - NM NM NM NM
MW-18 21.09 10.61 - NM NM NM NM
MW-19 20.97 10.20 - NM NM NM NM
MW-24 21.49 Dry - NM NM NM NM
MW-25 21.16 Dry - NM NM NM NM
MW-27 20.71 10.71 - NM NM NM NM
MW-29 18.63 9.43 - NM NM NM NM
MW-3243 20.70 NM NM 9.50 - 9.67 -
Mw-33° 20.75 NM NM 9.65 - 9.82 -
MW.34% 21.42 NM NM 9.96 - 9.98 -
MW.353 20.10 NM NM ©.46 - 564 0.02
MW-36° 17.80 NM NM 8.03 - 822 -
Mw-373 21.01 NM NM 10.15 - 10.31 -
Mw-38° 16.52 NM NM 7.79 - 7.98 -
Mw-35°3 24.47 NM NM 10.82 - 11.11 -
MW-40° 20.89 NM NM 9.81 - 1013 -
MW-413 27.00 NM NM 16.01 - 15.32 -
MwW-42° 20.34 NM NM 10.32 - 10.52 -
MW-43% 21.04 NM NM 10.09 - 10.26 -
Mw-443 1873 NM NM 9.73 - 10.18 -
Mw-453 18.15 NM NM 921 - 9.33 0.01
MW-463 16.91 NM NM 7.98 - 8.21 -
MW-472 19.83 NM NM 9.23 - 9.21 -
Mw-454 18.49 NM NM NM NM NM NM
MW-4g4 12,61 NM NM NM NM NM NM
RW-44A 21.28 998 - NM NM NM -
RW-5A 21.40 8.60 - NM NM NM -
AW-7 20.66 9.76 - NM NM NM -
RW-8 19.92 7.42 - NM NM NM -
AW-9 20.61 9.61 - NM NM NM -
RW-10 20.59 9.59 - NM NM NM -
RW-26 20.72 9.72 - NM NM NM -
RW-28 21.17 NM NM NM NM NM -

Notes appear on page 6 of 6.




TABLE 4 (Page 5 of 6)

12/16/91 06/05/92 06/23/92
Casing Rim Water Product Water Product ‘Water Product
Elevation' | Elevation' | Thickness | Elevation' | Thickness | Elevation' | Thickness
Well (feet) (feet) (feet) {feet) {feet) {feet) {feet)
MW-1 2012 NM NM NM NM NM NM
MW-2 20.07 NM NM NM NM NM NM
MW-3 19.38 NM NM NM NM NM NM
MW-11 19.82 9.94 - NM NM NM NM
MW-13 21.73 10.87 - NM NM NM NM
MW-14 19.28 9.96 - 10.20 NM NM NM
MW-15 20.48 10.18 - NM NM NM NM
MW-16 21.19 10.04 - NM NM NM NM
MW.17 21.28 NM NM 1073 - NM NM
MW-18 21.08 10.45 Trace NM NM NM NM
MW-19 20.97 10.382 0.84 NM NM NM NM
MW-24 21.49 Dry - 10.26 - NM NM
MW.25 21.16 NM NM NM NM NM NM
MW-27 207 NM (MY 10.31 - NM NM
MW-29 18.63 NM NM NM NM NM NM
MW-3243 20.70 9.96 - 0.93 - 10.04 -
MW-33° 20.75 NM NM 9.84 - 10.02 -
MWw-343 21.42 10.16 - 10.32 - 10.36 -~
Mw-353 20.10 NM NM 9.95 - 10.02 -
MW-36° 17.80 7.80 - NM NM g.52 -
MW.373 21.01 10.61 Trace 10.57 - 9.26 -
Mw-38> 16.52 7.12 - NM NM 9.28 -
MW-35° 24.47 10.79 - NM NM 112 -
Mw-40° 20.89 10.18 - 10,29 - .56 -
MW-413 27.00 14.99 - 15.60 - 16.52 -
MW-423 20,34 10.46 - 10.91 - 10.83 -
MW-432 21.04 10.30 - 10.45 - 10.46 -
MW-443 18.73 9.65 - 10.24 - 10.34 -
MW-452 18.15 NM NM 9.77 -~ 9.35 -
Mw-46° 16.91 8.00 - a.51 - 9.38 -
MW-47° 15.83 NM NM 9.39 - 9.40 -
Mw-484 18.49 NM NM NM NM 9.65 -
Mw-4g4 12.61 NM NM NM NM NM NM
RW-44 21.28 NM NM 11.50 - NM NM
RW.-5A 21.40 NM NM 10.28 - NM NM
AW-7 20.66 NM NM 13.26 - NM NM
RW-8 19.92 NM NM NM NM NM NM
AW-9 20.61 NM NM 9.95 - NM NM
AW-10 20.59 NM NM 2.92 - NM NM
RW-26 2072 NM NM NM NM NM NM
AW-28 21.17 NM NM 9.87 - . NM NM

Notes appear on page 6 of 6.
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TABLE 4 (Page 6 of 6)
] 02/16/93 04/30/93 07/14/93
Casing Rim Water Product Water Product Water Product
Etevation' | Elevation' | Thickness | Eievation' | Thickness | Elevation' | Thickness
Well (feet) {feet) {feet) {feet) {feet) {feet) (feet)
MW-1 20.12 NM NM 10.48 - NM NM
MW-2 20.07 NM NM NM NM 10.112 0.06
MW-3 15.38 NM NM NM NM 10.232 0.01
MW-11 16.82 NM NM NM NM NM NM
MW-13 2173 NM NM NM NM NM NM
MW-14 18.28 NM NM 10.35 - NM NM
MW-15 20.46 NM NM NM NM NM NM
MW-16 21.19 NM NM NM NM NM NM
MW-17 21.28 NM NM 1155 - NM NM
MW.18 21.09 NM NM NM NM 10.79 -
MW-18 20.87 NM NM NM NM 11.032 0.42
MW-24 2t.49 NM NM 10.81 - NM NM
MW-25 | . 2116 NM NM 12.83 - NM NM
MW.27 20.71 NM NM 11.94 - NM NM
MW-25 18.63 NM NM NM NM NM NM
MW-324° 20.70 9.57 - 884 - NM NM
Mw.-33d 20.75 957 - 10.10 - NM NM
Mw-343 21.42 10.08 - 10.53 - NM NM
Mw-353 20.10 10.14 - 10,32 - NM NM
MW-367 17.80 NM NM NM NM NM NM
Mw.373 2i.01 10.33 - 10.41 - NM NM
MW.38° 16.52 NM NM NM NM NM NM
MW-38° 24.47 NM NM NM NM NM NM
MwW-403 20.89 9.69 - 10.42 - NM NM
Mw-413 27.00 NM NM 15.55 - NM NM
Mw-423 20.34 10.23 - 10.87 - NM NM
MW-433 21.04 NM NM 10.49 - NM NM
Mw-443 18.73 NM NM 10.69 - NM NM
Mw-453 18,15 8.14 - 10.02 - NM NM
Mw-463 16.91 NM NM 9.80 - NM NM
Mw-472 19.83 NM NM NM NM NM NM
Mw-484 18.49 8.80 - 5.06 - NM NM
Mw-ag4 12.61 8.97 - NM NM NM NM
RW-44 21.28 NM - NM NM NM NM
RW-5A 21.40 NM NM NM NM NM NM
AW-7 20.66 NM NM NM NM NM NM
AW-8 19.92 NM NM NM NM NM NM
RW-9 20.61 NM NM NM NM NM NM
RW-10 20.59 NM NM NM NM NM NM
AW-26 20.72 NM NM NM NM NM NM
RW-28 21.17 NM NM NM NM NM NM

Monitoring wells MW-324 through MW.4
nitoring wells MW-48 and MW-4g were instalied in

none detected




TABLE 5
SUMMARY OF FREE PRODUCT CHEMICAL ANALYTICAL DATA
MW-2 AND MW-19
Monitoring ‘ BETX' TCLP ‘
Well Date (g Metals? Flash Point*
Number Sampled B E T X (mg) pH? {°F)
Mw-25 08/06/21 380,000 | 7,400,000 | 8,500,000 | 70,000,000 | 0.049 bariumb 6.1 100
0.27 lead
MW-195 08/06/21 7,300,000 | 18,000,000 | 64,000,000 | 130.000,000 | 0.005 barium® 6.2 78
0.84 lead

i aAna!yzed by EPA Method 9045
' 4pnalyzed by EPA Msthod 1010. : EE S o |
,5Samples wete also analyzed for gasolune and dresel -range hydrocarbons by modlﬁed EPA Melhod 8015 An mspect:on of the chromatograms -
: mdlcated lhsf the produci is aged gasollne The chromatograms are lncluded n Append1x i

'.GBanurn' was also ‘detectad in the method btank at a cénéentration of O 002 mgﬂ




TABLE 6 (Page 1 of 5)
SUBSURFACE COMBUSTIBLE VAPOR MONITORING DATA!

Tl N B B G N B i BN G B 0D B R e B . B

RECOVERY WELLS
Vapor :
Collection Well Date
Area® Number | 01/16/91 | 01/31/91 | 02/15/91 | 03/04/91 | 03/18/91 | 04/01/91 | 04/17/91 | 05/01/81 | 05/20/91 | 06/05/91 | 06/19/91
Northwest RW-7 540 100 200 <100 180 <100 <100 260 520 100 340
RW-8 260 140 140 140 <100 140 <100 200 240 <100 260
RW.-9 360 100 160 320 420 <100 <100 220 80 <100 a40
RW-10 200 190 250 140 120 <100 140 300 680 160 1,200
RW-26 280 120 240 <100 160 500 210 250 a3g <100 480
Northeast RW-28 240 <100 <100 <100 <100 <100 <100 <100 180 <100 100
Southwest RW-5A 250 900 100 <100 <100 <100 <100 <100 200 <100 160
Southeast RW-4A 8,200 220 630 120 1,400 <100 4,800 <100 7,400 100 480
Seattle West svw-253 - - - - - - - - - - -
SMW-52 - - - - - - - - - - -
Seattle East Mw-323 - - - - - - - - - - -
MW-ag3 - -~ - -~ - - -~ - - -

-VES Opérational Configuration 1755 7

Northwest
Northeast
Southwest
Southeast
Seattle West
Seatlle East

Notes appearon page 5 of 5.
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TABLE 6 (Page 2 of 5)

Vapor
Collection Weil Date )
Area? Number | 07/03/91 | 07/16/91 | 08/01/91 | 08/19/91 | 08/29/91 | 10/03/91 | 10/15/91 | 10/31/91 | 11/15/91 | 12/02/91 { 12/16/91
Northwest RW.7 <100 1,300 250 180 <100 100 380 160 180 300 <100
RW-8 <100 800 300 <100 <100 100 380 180 160 <100 <100
RW-g =100 500 340 420 <100 350 3,200 160 220 120 10Q
RW-10 <100 1,300 300 120 <100 <100 500 260 200 <100 <100
RW-26 <100 420 200 160 <100 100 520 160 200 <100 <10Q
Northaast RW.-28 <100 270 <100 <100 100 <100 - =100 <100 - <100
Southwest RW-5A 120 460 <100 <100 200 100 100 <100 180 - <100
Southeast RW-4A <100 3,000 <100 1,400 100 120 2,400 <100 2,200 440 120
Seattle West smw.2s3 - - - - - - - - - - -~
sMw-53 - - - - - - - - - - -
Seattio East Mw-323 - - - - - - - - - - -
MwW-4g> - - - - — - - - - - -
VES Operational Configuation® -1 . . oo i oo o o o T o Ui s - K
Northwest - o] O - - - - o o -
Northeast - o O - - - Q o, -
Southwest 0 0 o} o} o o o 0 o o} o}
Southeast 0 ) s) 0 o 0 0 ) 0 o 0
Seatle West - - - - - - - - - - -
Seattla East: - - - - - - - - - - -

Notes appear on page 5of 5.



(Pade 3 of 5)

TABLE 6
Vapor 4
Collection well Date ;
Area’ Nu mb!eir 12/30/91 | 01/o7/92 | 02/11/92 | 02/28/32 | 03/13/92 | 03/27/92 | 04/13/82 | 04/23/92 | 05/08/92 | 05/21/92 | 06/05/92
Northwest - AW-7 200 125 200 <100 <100 180 <100 <100 <100 2,100 120
AW-8 . <100 100 <100 <100 < {00 140 <100 <100 <100 160 100
RW.g 200 <100 <100 <100 <100 240 <100 <100 <100 120 <100
F!W-ﬂ:pE <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
RW-26 <100 125 <100 <100 <100 230 <100 <100 <100 160 -
Northeast Rw-28 <100 - <100 <100 <100 <100 <100 <100 <100 <100 <100
Southwest RW-5A <100 120 180 <100 130 <100 <100 <100 <100 <100 <100
Southeast RW-4A) 800 120 760 300 130 <100 <100 <100 - - <100
Seattie West |  SMw-2s° - - - - 5,600 - 4,200 100 - 200 5,600
SMw-57 - - - - <100 <100 <100 - <100 - 320
Seattle East Mw.323 - - - - >10000 | >10000 | >10000 | >10,000 | >10000 | >10000 | >10,000
MwW-49° - - - - - - - - - - -
VES Operational c°nﬁgur'ziﬁon‘. ,
Northwest - - - - - - - - - -
Northeast . - - - - - - - - -
Southwest a] (0] . - o] o a] Q - -
Southeast 0 (o] - - O 8] 0 (o) 8] (o] (0]
Seattle West - - 8] 0 - Q O 0 O Q
Seattle East - - O - - 0 - Q 8] o]

Notes appear on page Sof 5.
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TABLE 6 (Palge 4 of 5) ,
Vapor |
Collection well Date
Area? Nun%ber 06/18/92 | 06/24/92 | 07/02/32 | 07/08/92 | 07/20/92 | 07/31/92 | 08/14/92 | 08/26/92 | 09/11/92 | 10/12/92 | 11/09/92
| Northwest RW-7 <100 - <100 - <100 <100 <100 140 <100 150 100
AW-8 <100 - <100 - <100 <100 <100 <100 <100 <100 <100
AW-9 <100 - 100 - <100 <100 120 240 <100 100 <100
RW-1!!0 <100 - <100 - <100 <100 160 <100 <100 <100 <100
RW-26 <100 - <100 - <1_00 <100 <100 100 <100 <100 <100
Nonheast RW-28 <100 - <100 - <100 <100 <100 <100 <100 <100 <100
Southwest RW-5A <100 - <100 - <100 <100 130 170 <100 100 <100
Southeast RW-4A <100 - <100 - <100 <100 280 100 <100 150 320
Seattle West sMw-2s3 1,800 6,700 - 110 5,600 <100 8,800 >10,000 4,300 <100 -
sMw.s3 >10,000 <100 - <100 <100 <100 <100 <100 <100 <100 -
Seattle East Mw-323 800 <100 - >10,000 | >10,000 | >10,000 | >10000 | >10,000 | >10000 | >10,000 -
MW.493 >10,000 >10,000 ~ > 10,000 >10000 | >10,000 >10,000 | >10,000 4,400 >10,000 -
VES Operational Configuration® . ' Lo el L ; i iedy E T
Northwest . 0 o o] o 0 o) o o 0 o)
Northeast . ) 0 ) 0 o 0 ) o ) o
Southwest O o] (o] 0 0 (] O 0 O o} (o)
Southeast 0 o] O 0 0 (8] o] o] 0 0 0]
Seatlle West - -0 O 0 8] O O 0 O 0 o]
" Seattle East - 0 O &) o] 0 O 0 9] O O

Notes appear on page 5 of 5.




TABLE 6 (Page 5 of 5)
Vapor
Collection, Well Date
Area? Numt‘)er 12/11/92 | 01/08/93 | 02/19/93 { 03/22/93 | 04/30/93 | 06/29/93 | 07/14/93
Nohwast RW-7 |, <100 100 - - 100 - -
RW-8 | <100 <100 <100 <100 <100 <100 -
HW-Q‘ <100 100 - 100 <100 <100 <100 -
Ftw-wj <100 <100 <100 <100 <100 <100 -
RW-26 <100 <100 <100 - 160 <100 -
Noitheast RW.28 <100 - <100 <100
Southwest RAW-5A <100 <100 120 -
Southeast RW-4A 280 220 160 -
Seattle West | SMw-283 - - >10000 | >10,000
 SMW.53 - - >10,000 > 10,000
Seatile East mw-323 - - >10,000 | >10,000
Mw-49° - - >10,000 | >10,000
VES Operational Configuration®. <. 0ot 0 00 L i
Noirthwest O (o] o] 8]
Northeast ! o] 0 0 O
Southwest o] o O Q
Southeasg o] o O 8]
Seatile Wast O 0 o 4]
Seatile East O O O 8]




TABLE 7 (Page 1 of7)

SUBSURFACE COMBUSTIBLE VAPOR MONITORING DATA

MONITORING WELLS

Well
Number

Date

I

01/16/91

01/31/91

02/15/91

03/04/91 | 03/18/91

04/01/91 | 04/17/91

05/01/91 |

MW-1
MW.2
MwW-3
MW-11

120

>10,000
> 10,000

180

>10,000
>10,000

120

>10,000
2,000

1,000

7,000
> 10,000

180

1,600

1,000
<100
150
>10,000

<100
>10,000
9,800
>10,000

140
1,200
620
>10,000

MW.13
MW-14
MW-18
MW-18

>10,000
>10,000

400
> 10,000

<100
>10,000
<100
<100

>10,000
>10,000
<100
1,300

<100
>10,000
B.400
<100

>10,000
1,400

180

>10,000
>10,000
<100
<100

<100

180
<100
<100

200
<100
<100

300

MwW-17
Mw-18
Mw-19
MW-24

>10,000
>10,000
>10,000
>10,000

140
<10C
<100
<100

>10,000
>10,000
>10,000

120

8,000
<100
<100
<100

> 10,000
>10,000
=10,000

140

150
<100
<100
<100

>10,000
<100
>10,000
<100

<100
<100
<100
<100

MW-25
MW-27
MW-28
MW-3242

200
240
>10,000

1,200
130
>10,000

<100
120
>10,000

130
>10,000

<100
€,600

1,100
<100
7,000

<100
<100
>10,000

<100
140
5,200

MW-332
MW.34%
Mw-352
MW-36

MwW-372
MW.382
MW-39°

MW-402

MW-412
MwW-422
MW-432
Mw-442

Mw-452
MW-462 -
- Mw-472
Mw-482

sMw-183
SMw-42

:VES Dperational Conﬁgu'ration;, Cemenlh B ety

Northwest
Northeast

_|_Southwest |

Southeast
Seattle West
Seattle East .

O

o]

_Notes appear on page 7 of 7.
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TABLE 7

(Page 2 of 7)

Well
Number

Date

05/20/91 | 06/05/91

06/19/91 | 07/03/91 | 07/16/91 | 08/01/91

08/19/91 | 08/29/91

MW-1
Mw.2
MW-3
MW-11

>10,000
>10,000
>10,000

<100
<100
>10,000

<100
>10,000
>10,000
»>10,000

<100

8,000

>10,000
5,200
>10,000

120
7.000
500
2,000

180

1,600

0

5.000
<2,000

Mw-13
Mw.14
MWw-15
MW-16

1,600
>10,000
<100
120

<100
9.000
<100
<100

<100
>10,000
<100
380

<100
<100
<100
<100

<100
120
160
>10,000

160
<100
<100

200

>10,000
1,400
800

180

100
>10,000

20

MW-17
Mw-18
Mw.-18
Mw.24

BBO
>10,000
>10,000

280

<100
<100

200
<100

>10,000
> 10,000
>10,000

120

<100
<100
<100
<100

<100
160
>10,000
1,900

<100
<100
5,000
<1060

> 10,000
>10,000
>10,000

140

100
40

MW-25
MW-27
MW-29
MW-32A2

<100
180
6,000

<100
<100
1,200

<100
<100
8,500

<100
<100
3,000

700
<100
>10,000

<100
120
3,000

200
a0
6,600

MW-332
Mw-342
MW-352
MW-36

MW-372
MW-382
MW-382
MW-402

Mw-412
MW-422
Mw-a32
Mw-442

MW-452
Mw-462
MW-472
Mw-482

SMW-183
SMW-42

‘VES Operational Configuration

Northwe st
Northeast
Southwest
Southeast
Seattle West
Seattie East

O

O 00

(0]

M

Notes appear on page 7 of 7.
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TABLE 7 (Page 3 0f7)
well Date
Number | 10/03/91 | 10/15/91 | 10/31/91 | 11/15/91 | 12/02/91 | 12/16/91 | 12/30/91 | 01/07/92
MW-1 o 200 - 00 - - - -
MW-2 10 - - - - - - -
MW-3 4,000 - - - - - - >10,000
MW-11 80 >10,000 <100 >10,000 >10,000 >10,000 - <100
MW.13 o | >10000 <100 110 <100 <100 - >10,000
MwW.14 o >10,000 <100 > 10,000 >10,000 >10,000 >10,000 <100
MW.15 0 6,400 <100 <100 <100 <100 - 160
MW-16 o 1,400 <100 100 <100 <100 - 1,200
MW-17 20 2.000 <100 140 180 - <100 | >10,000
MW-18 20 1,000 <100 | >10,000 <100 | >10,000 - >10,000
MW-19 40 1,200 <100 | >10000 100 | >10,000 - <100
MW-24 0 280 <100 120 <100 100 <100 <100
MW-25 o] - <100 <100 - - - <100
MW-27 o 600 <100 <100 <100 <100 <100 -
MW-28 4,000 | >10,000 - >10,000 3,000 4000 | >10,000 7,500
MW-324° - - >10,000 | >10.000 <100 9,000 <100 300
MW-332 - - 4,000 2,200 <100 -~ <100 200
Mw-342 - - <100 520 <100 1,800 <100 -
Mw-352 - - 860 - 100 - - <100
MW-36 - - <100 >10,000 <100 100 - >10,000
MW-372 - - <100 | >10.000 6000 | >10,000 <100 2,100
Mw.-382 - - >10,000 >10.000 - >10,000 - 7,100
MW-392 - - >10,000 | >10,000 | >10000 | >10,000 - 8,000
MW-402 - - >10,000 | »>10,000 | >10000 | >10.000 7.600 | >10,000
MW-412 - - 1,700 7,000 5,000 4,000 9,200 5,000
MW-42¢ - - >10,000 >10,000 >10,000 >10,000 >10,000 >10,000
Mw-432 - - 8200 | >10000 | >10000 i >10,000 | >10.000 | >10,000
MW-442 - - 1,700 3,800 3400 | >10000 | >10000 | >10,000
MW-452 - - >10000 | »10000 | >10000 | >10,000 | >10,000 7,100
MW-452 - -~ >10,000 | 10000 | >10,000 6,000 >10,000 8,100
- MW-472. - - - - - | >10000° | >10000 | >10000 | >10000 | »10,000 | 7.100
MW.482 - - - - - - - -
SMw-15° - - - - - - - -
SMw-42 - - - - - - - -
‘VES Operational Configuration®
MNorthwest - . . o
Northoast - - - 0
Southwest o] (o] 0 o
- Southeast_ :—3--. 0O —- O 0 - o TF T
Seattle West - - - - - - - -
_ Seattie East_ - - - - - — - -

_ Notes appear on page 7 of 7.
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TABLE7 (Page 4 of 7)

well Date _
Number | 02/11/92 | 02/28/92 | 03/13/92 | 03/27/92 | 04/13/92 | 04/23/92 05/08/92 | 05/21/92
MW-1 <100 - - - - -~ - -
MW-2 - - - - - - - -
MW-3 -~ - - - - - - -
MW-11 - - -~ - - -~ - -
MW-13 - - - - - - - -
MW.14 >10,000 >10,000 >10,000 >10,000 >10,000 >10,000 = 10,000 3,200
MW-15 - - - - - - - -
MW-16 - - - - - - - -
MW-17 <100 <100 <100 160 100 120 <100 <100
MW-18 <100 <100 - - - - - -
MW-19 - - - - - - - -
MW-24 <100 <100 <100 <100 <100 <100 <100 <100
MW-25 - - - - - - - -
MW-27 <100 <100 - <100 <100 <100 <100 <100
MW-29 >10,000 >10,000 <100 - - - - -
MW-32A2 <100 <100 4,400 >10,000 <100 <100 1,200 7.800
Mw-332 <100 <100 <100 2,500 <100 <100 <100 220
MW-342 <100 700 1,000 2,000 380 260 1,000 1,200
Mw-352 500 - - >10,000 4,200 100 440 -
MW-38 - - - - - - - -
MW-372 >10,000 | >10,000 10,000 <100 <100 <100 <100 <100
MW-382 - - - - - - - -
MW-352 - - - - - - - -
MW-402 >10,000 - 510,000 >10,000 >10,000 10,000 2400 | ' >10,000
MW-412 4,600 3.000 3,200 2.800 2,000 »10,000 3,600
MW-422 >10,000 | >10,000 | >10000 | >10000 | >10,000 | >10000 | >10,000 10,000
MW-432 >10,000 >10,000 >10,000 10,000 >10,000 >10,000 >10,000 >10,000
MW-442 >10,000 >10,000 - >10,000 >10,000 >10,000 >10,000 > 10,000
MW-452 100 >10,000 >10,000 >10,000 | >10,000 >10,000 1,400 >10,000
MW-462 >10,000 9,000 >10,000 >10,000 | >10,000 4,200 2,400 3,200
MW-472 510,000 | >10000 | >10000 | 510,000 | >10,000 | >10,000 | >10.000 | >10,000
MW-482 - - - - - - - -
smw-18% | >10000 | >10000 | >10,000 - - ~ - -
smw-43 >10,000 ~ >10.000 - 10,000 >10,000 - >10,000
VES Operational Configuratio 4 P
Northwest - - - - - - -
Northeast - - - - . - -
Southwest - - . (o) o] (w] (o] -
Southeast - T o e} o "6-: R O: o 0.
Seattle West O O - Q - o o -
Seattle East 0 - - Q - Q Q o {

Notes appear on page 7 of 7.
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TABLE 7 (Page 5 0f7)

Well Date
Number | 06/05/92 | 06/18/92 | 06/24/92 | 07/08/92 | 07/20/92 | 07/31/92 | 08/14/92 | 08/26/92
MW-1 - <100 - <100 <100 - <100 100
MW-2 - - - - - - - -
MW-3 - - - - - - - -
MW-11 - - - - - ~ - -
MW-13 - - - - - - - -
MW-14 >10,000 2,200 - >10,000 <100 | >10000 | 10,000 4,200
MW-15 - - - - - - - -
MW-16 - - - - - - - -
MW-17 <100 <100 - <100 100 <100 120 <100
MW-18 - - - - - - - -
MW-19 - - - - <100 - - -
Mw.24 <100 <100 - <100 <100 <100 <100 - <100
MW-25 - - - - - . - -
Mw.27 <100 <100 - <100 <100 - 100 <100
MW-29 - - - - - - - -
MW-32A2 >10,000 <100 - <100 <100 <100 <100 <100
Mw.332 3,400 <100 - <100 - <100 <100 <100
MW-342 960 <100 - 250 3,600 <100 420 240
MW.352 >10.000 <100 - 300 420 - 220 -
MW-36 - - - - - - - -
MW.372 <100 <100 - 8,000 >10,000 | >10000 | >10.000 | >10.000
Mw.382 - - - - - - - -
MW-392 - - - - - - - -
MW-402 >10,000 >10,000 - >10,000. | >10,000 >10,000 >10,000 >10,000
MW-412 2,600 1,200 - 7,000 5,000 7.200 >10,000 <100
Mw-422 >10,000 >10,000 - 10,000 >10,000 >10,000 >10,000 >10,000
Mw-432 >10,000 <100 - >10,000 »10,000 >10,000 >10,000 >10,000
MW-442 >10000 | >10.000 - >10,000 510,000 | >10,000 >10,000 >10,000
MW-452 >10,000 >10,000 - >10,000 >10,000 >10,000 >10,000 >10,000
Mw-a62 3,400 2,500 - 5200 | >10000 | >10000 | >10000 | >10,000
Mw-472 | 510000 | >10000 | - | >10000 | >10000 | >10000 | >10000 | >10,000
Mw-482 - - - - - - - -
SMw-18° - >10,000 | >10,000 >10,000 | >10,000 | >10,000 >10,000 | >10,000
SMw-43 >10,000 | >10,000 - >10000 | >10000 | >10000 | >10000 | >10000
'VES Operational Configuration®. - L :
Northwest - - 0 e} 0 e} (o} Q
Northeast . . o o) o] o o) o
Southwest - o] o o .0 0 ) c |1 o
Southeast || T o o "o o - o o
Sesftlle West [w] o] (o] o o] Q o
| Seaftle East Q - Q (o] o] O O 0

Notes appear on page 7 of 7,
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TABLE 7 (Page 6 of 7)

Well Date
Number | 09/11/92 | 10/12/92 | 11/09/82 l 12/11/92 | 01/08/93 | 02/19/93 | 03/02/93
MW-1 - - <100 <100 - - -
MWY-2 - - - - - <100 -
MW-3 - - - - - - -
MW-11 - - - - - - -
MW-13 - - - - - - -
MW-14 - >10,000 | >10,000 >10000 | >10000 | >10,000 -
MW-15 - - - - - - -
MW.16 - - - - - - -
MW-17 <100 <100 <100 <100 <100 <100 -
MW-18 -~ - - - - - -
MW-19 - - - - - - -
MW-24 <100 <100 200 <100 - 200 -
MW-25 - - - - - - -
MwW-27 <100 <100 <100 220 <100 <100 -
MW-29 - - - - - - -
MW-32A2 300 <100 <100 <100 <100 800 -
Mw-332 <100 <100 120 <100 <100 <100 -
MW-34% 100 <100 100 180 100 100 -
MwW-352 <100 - <100 <100 150 2,000 -
MW-36 - - - - - - -
Mw-372 >10,000 >10,000 100 100 >10,000 >10,000 -
Mw-382 - - - - - - -
MW-ag? - - - - - - -
MW-402 >10,000 >10,000 >10,000 >10,000 >10,000 >10,000 -
MW-412 700 >10,000 >10,000 >10,000 2,100 3,000 -
MW-422 >10,000 120 >10000 | >10,000 520 <100 -
Mw-432 >10,000 | >10,000 | >10,000 | >10,000 | >10,000 >10,000 8,000
MW-a42 >10,000 | =>10,000 >10,000 510,000 | >10,000 10,000 >10,000
MW-452 >10,000 >10,000 10,000 >10,000 >10,000 >10,000 -
MW-462 510,000 | >10.000 1,400 >10,000 >10,000 4000 | o~
TTMW72 | 310000 | >10,000 | >10000 | >10000 | >10,000 | >10000 | >10,000
Mw-482 . - - - - - >10,000 >10,000
SMW-183 - - - - - - -
SMW-42 >10,000 >10,000 - - - - -
VES Operetional Configuraion®i i 2 e S
Northwest o o} 8] e} 0 o] 0
Northeast (s} [#] o o} o] o 8]
Southwest O O o o] 0 Q N (o] B
"Southeast | O | o ‘o o o o | o
Seattle West O (o] e o] o O (o]
Seattle East 0 0 Q Q 0 O o]

Notes appear on page 7 of 7.
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TABLE 7 (Page 7 of 7)

Well Date
Number | 03/04/93 | 03/22/93 ‘ 04/30/93 | 06/29/93 | 07/14/93
MW-1 - - <100 <100 -
MW-2 - <100 - <100 >10,000
MW-3 - - - <100 > 10,000
MW-11 - - - - -
MW-13 - - -~ - -
MW-14 - >10,000 >10,000 3,000 -~
MW-15 - - - - -
MW-16 - - - - -
MW-17 - 800 >10,000 <100 -
MW-18 - - - - >10,000
MW-18 - - - - >10,000
MW.24 - <100 <100 <100 -
MW-25 - - >10,000 - -
MW-27 - - <100 <100 -
MW-28 - - - - -
MW-32A2 - <100 5,000 <100 -
Mw-332 - <100 100 <100 -
MW.-342 - <100 <100 <100 -
MW-352 - - >10,000 <100 -
MW-36 - -~ - - -
MW-372 >10,000 500 >10,000 <100 -
Mw-382 - - - - -
Mw.3g2 - - - - -
MW-402 >10,000 >10,000 420 >10,000 -
MW-412 - 1,700 3.000 3,000 -
MW-422 - >10,000 >10,000 >10,000 -
MW-432 8,000 >10,000 >10,000 >10,000 -
MW-442 >10,000 >10,000 >10,000 >10,000 -
MW-452 - >10,000 >10,000 >10,000 -
MW-462 - >10,000 220 <100 -
Mw-472 >10,000 >10,000 - >10,000 -
MW-48° >10,000 >10,000 >10,000 >10,000 -
SMW-153 - - - - -
SMW-¢3 — —~ - - -
VES Operational Configuration™: =/ e I N T LTI
Northwest (e} o} O (@] O
Northeast e} o O 0 (e}
Southwest o 0 o} o} o
Southeast (@] e} O (@] o
Seattle West (o] o] [} (o] o
Seattle East Q O Q Q Q

nstalled ‘iri“_’éi"iﬂa'ryﬁi:'gg ‘
of vapor withdraive
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- TABLE 8
ADDITIONAL TESTING OF VAPORS
FROM SELECTED MONITORING WELLS

Combustible
Vapor Total Volatile
Concentration Methane Hydrocarbons
Well Date {opm)’ {ppm)2 (ppm)®
MW-2 05/20/91 >10,000 - -
08/19/91 >10,000 - -
MW-3 0B/29/1 5,000 ~ -
MW-11 07117/ = 10,000 34,000 7,200
MW-14 01/31/91 >10,000 - -
MW-19 o1/116/91 >10,000 - -
o077/ > 10,000 48,000 124,000
MW.-29 01/16/91 >10,000 - -
02/15/81 >10,000 - -
03/18/91 6,600 - -
04/01/91 7,000 - -
04/17/91 >10,000 2,100 260
05/01/91 5,200 - -
05/20/91 6,000 - -
©6/05/91 1,200 - -
06/19/91 8,500 - -
07/03/91 3,000 - -
07/16/91 >10,000 - -
08/01/91 3,000 - -
08/19/91 6,600 - -
10/0391 4,000 - -
10/15/91 >10,000 - -
10/31/91 - - -
p2/21/92% - 23,000 1,050
 MW:37 o2e2® | - 4700 1,400
MW-47 05/08/52 - 28,000 -

Analysis fof total volatile hydrocarbs

y GC/FID canverted 6 ppm assurning mol
Qla_hlq'hyd_ro;arlﬁéﬁé"ié"jé'Q.S;gram's per mole: (U8 EPA June"1.§89

ations 1orthlssample Benzene

ot measured'

ppm:="pans p'er.million‘(vc;lruma basis)
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TABLE 10 (Page 1 of 6}
GROUND VACUUM MONITORING DATA'
MONITORING WELLS

|

Well
Number

Date

01/31/91

03/04/91 | 04/01/91 | 05/01/91

06/05/91

07/03/91

08/01/91

MW-1
Mw-2
MW-3
MW-11

0.00

0.00
0.00

0.00

0.00

0.00
0.00
.00
0.00

0.0

.00
€.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.60

0.01
0.00
0.00
0.00

Mw-13
Mw-14
MW-15
MW.16

0.02
0.00
0.00
0.01

0.00
0.00
0.00
0.00

0.0
0.00
C.00
0.00

Q.00
0.01
0.00
0.00

c.00
0.00
0.00
0.00

0.60
.00
0.00
0.00

0.00
0.01
©.00
0.00

MW-17
MW-18
MW-19
MW-24

0.05
.32
o
0.08

.00
0.48
0.74
0.12

0.02
0.04
0.23
0.47

0.00
0,34
0.40
0.04

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
035
0.30
0,02

MW-25
MW-27
MW-29

MW-3242

0.00
0.025
0.00

0.00
0.01
0.00

0.00
0.01
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.01
0.00

MW-332
MW-342
MW-352
MwW.362

MW-372
Mw-382
MW.392
MW-402

MW-412
Mw-422
MW-432
MW-442

MW-452
MW-462
MW-472
MW-482

smw-183
SMw3

Vapor Céllection Sy

stam Operational Statis® .~

Northwest
Northeast
Southwest
Southeast
Seattle West
Seattle East

0o 0

Notes appear on page 6 of 6,




TABLE 10 (Page 2 of 6)

Well Date
Number 08/29/91 10/03/91 10/31/91 12/02/91 —[ 12/30/91 ] 02/11/92 02/28/92
MW-1 0.00 0.01 - - ' - 0.00 -
MW-2 - 0.00 - - - - -
MW-3 0.00 - - - - - -
MW-11 0.00 0.00 0.00 0.00 - - -
MW-13 0.00 0.00 0.00 0.00 - - -
MW.14 0.00 0.03 0.00 0.01 0.00 0.00 0.00
MW-15 0.00 0.00 0.00 0.00 - - -
MW-16 0.00 0.00 0.04 0.00 - - -~
MW-17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MW-18 0.01 0.40 0.065 0.00 - 0.04 0.00
MW-19 0.00 0.08 0.00 0.00 -- - -
MW-24 0.10 0.00 0.00 0.00 0.00 0.00 0.00
MW-25 0.00 0.00 0.00 - -- - -
MW-27 0.00 0.00 0.03 0.01 0.03 0.00 0.00
MW-29 0.00 0.00 0.01 0.00 0.00 0.03 0.00
MW-3242 - - - 0.46 0.70 0.58 0.03
Mw-332 - - - 0.01 0.04 0.00 0.00
MW.342 - - - 0.23 0.40 0.24 0.01
MW.352 - - - 0.08 - 0.00 -
MW-362 - - - 0.00 - - -
MW-372 - - - 0.00 0.19 0.13 0.00
MW-382 - - - - - - -
MW-392 - - - 0.00 - - -
MW-402 - - - 0.00 0.00 0.01 0.00
Mw-412 - - - 0.00 0.03 0.03 0.00
Mw-422 - - - 0.00 0.01 0.00 0.00
MW-432 - - - 0.00 0.01 0.00 0.01
MW-442 - - - 0.00 0.00 0.00 0.00
MW.452 - - - 0.00 0.01 0.00 0.00
MW-462 - - - 0.00 0.00 0.00 0.00
MW-472 - - - 0.00 0.0 0.00 0.00
MW-482 - - - - - - -
SMw-183 - - - - - - -
SMwW.4° - - - - - - -
Vapor Collection System Operationst Statua®. - 5.0 8. L =
Northwa st - - - Q - . -
Nartheast - - (o] - - .
Southwest o o] O (o] o} - -
Southeast O 0 O O o - -
Seattie Weost - - - - O _ .0
Seattle East - - - - . 0 -

Notes appear on page 6 of 6.
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TABLE 10 (Page 3 of 6)

Well Date
Number 03/13/92 03/27/92 04/13/92 04/23/92 05/08/92 05/21/92 | 06/05/92
MW-1 - - - - - - -
MW-2 - - - - - - -
MW-3 - - - - - T T
oMWt |~ - - L - - -
MW-13 - - - - - - -
MW-14 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MW-15 - - - - - - -
MW-16 - - - - - - -
MW-17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MW-18 - - - - - - -
MW-18 - - - - - - -
MW-24 0.00 0.00 0.00 0.02 0.05 0.05 0.05
MW-25 - - - - - - -
MW.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MW-29 - - - - - - -
MW-3242 0.00 0.00 0.00 0.25 0.00 0.00 0.00
MW-332 0.00 0.00 0.00 0.02 0.02 0.02 0.03
Mw-342 0.00 0.00 0.00 0.13 0.00 0.25 0.025
MW-352 - - - 0.20 0.00 - 0.00
MW-362 - - - - - - _
MW-372 0.00 0.50 0.00 0.22 0.54 2.56 £.00
MW-382 - - - - - - -
MW-392 - - - - -~ - -
MW-40° 0.00 0.00 0.00 0.50 0.02 0.00 0.00
MW-412 0.00 0.00 0.00 0.00 0.00 0.00 0.0
Mw-422 0.00 0.00 0.00 .00 0.00 0.00 0.00
MW-432 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mw-442 - 0.00 0.00 0.00 0.00 0.00 0.00
MW-452 0.00 0.00 0.00 0.00 0.00 0.00 0.0
MW-46< 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MW-472 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MW-482 - - - - ~ - -
SMw-183 - - - - - - -
SMW-4> -~ - - -~
Vhpbiﬁ'C'oHe:’:ﬂéﬁ"System'-Operaﬁunal'Stn\i'sis{-?:s.f—.‘ SR Fpenn e ey e e
_ Northwest - - - - - - -
Northeast - - - - - - -
Southwest - 0 o] Q [} - -
Southeast o O O 0 0 o O
_Seattle West - 0 - O Q o) (o}
Seattie East - O - (@] Q - Q

Notes appear on page 6 of 6.



TABLE 10 (Page 4 of 6)

Well Date
Number 06/18/92 | 06/24/92 | 07/02/92 | 07/20/92 | 07/31/92 | 08/14/92 | 08/26/92
MW-1 0.03 - 0.00 0.00 - 0.03 0.03
MW-2 - - - - - - -
MW-3 - - - -~ - - -
MW-11 - - - - - - -
MW-13 - - - - - - ~
MW-14 0.00 - 0.00 0.00 0.00 0.00 0.00
MW-15 - - - - - - -
MW.-16 - - - - - - -
MW.17 0.00 - 0.00 0.02 0.00 0.00 0.00
MW-18 - - - - - - -
MW-19 - - - 0.01 - - -
MW-24 0.02 - 0.00 0.03 0.0t 0.03 0.01
MW-25 - - - - - - -
MW-27 0.00 - 0.00 0.00 0.00 0.00 0.00
MW-29 - - - - - - -
MW-32A2 0.31 - 0.20 0.49 0.40 0.40 0.38
Mw.332 0.01 - 0.00 - 0.01 0.00 0.00
MW-342 0.18 - 0.10 0.35 0.27 0.28 0.28
MW.352 0.24 - 0.10 0.38 - 0.28 -
MW-362 - - - - - - -
MW-372 0.25 - 0.00 0.15 0.10 0.10 T 007
MW-382 - - - - - - -
Mw-392 - - - - - - -
MW-402 0.00 - 0.00 0.00 0.00 0.00 0.00
Mw-412 0.00 - 0.00 0.02 0.07 0.00 .00
MW-422 0.00 - 0.00 0.00 0.00 0.00 0.00
MwW-432 0.00 - 0.00 0.00 0.00 0.00 0.00
MW-442 0.00 - 0.00 .00 0.00 .00 0.00
MW-452 0.00 -~ 0.00 0.00 0.01 0.00 0.01
MW-462 0.00 - 0.00 0.00 0.00 0.00 0.00
Mw-472 0.00 - 0.00 0.00 0.00 0.00 0.00
Mw-482 - - - - - - -
sMw-183 0.00 0,00 0.00 0.00 - 0.00 0.00
sMw-43 0.00 - 0.00 ) '
Vapor Collection System Operational Statis?: : - ; 1
Northwest . o] o] 0 (o] o o]
Northeast - (o] o] ] e} o &
Southwest o] Q 0 (@] w] o o]
Southeast (o] (o] 0 O o o e]
Soattle West (o] O Q O O O
Soattle East O (o] (o] O O (o]

Notes appear on page € of €,



TABLE 10 (Page 5 of 6)

Well Date
Number 09/11/92 | 10/12/92 | 11/09/92 ' 12/11/92 | 01/08/93 | 02/19/93 | 03/22/93
MW-1 - - 0.07 1.00 - - -
MW-2 - - - - - - 0.20
MW-3 - - - - - - -
MW-11 - - - - - - -
MW-13 - - - - - - -
MW-14 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MW-15 - - - - - - -
MW-16 - - - - - - -
MW-17 0.00 0.00 0.06 0.03 0.00 0.00 0.00
MW-18 - - - - - - -
MW-19 - - - - - - -
MwW.-24 0.01 0.01 0.04 0.01 - 0.00 0.00
MW-25 - - - - - -~ -
MW-27 0.00 0.00 0.01 0.00 0.00 0.00 -
MW-29 - - - - - - -
MW-32A2 0.40 0.38 0.64 0.82 0.46 0.40 0.35
Mw-332 0.00 0.0 0.02 0.00 0.00 0.00 0.00
Mw-342 0.27 0.02 0.34 0.01 0.22 0.18 0.10
MwW-352 0.27 - 0.44 0.65 0.52 0.29 -
MW-362 - - - - - -~ -
Mw.372 0.11 0.10 0.20 0.16 0,14 0.07 0.20
MW-382 - - - - - - -
Mw.392 - - - - - - -
MW-402 0.00 0.00 0.02 0.08 0.00 0.00 0.00
MW-412 0.05 0.00 0.01 0.00 0.02 0.02 0.10
Mw-a22 0.02 0.01 0.00 0.00 0.00 0.00 0.00
MW-432 0.00 0.00 0.01 0.00 0.00 0.00 0.00
MW-442 0.02 0.00 0.00 0.00 0.00 0.00 0.00
MW-452 0.01 0.01 0.00 0.00 0.00 0.00 0.05
MW-462 0.00 .00 0.00 0.00 0.00 0.00 0.00
MW-472 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mw-482 - - - - - 0.00 0.00
SMW-1 $3 - - - - - - -
SMW-45 0.00 0.00 - - - - -
[Vaper Collection Systern Operational Status™ =" - e
Northwe st 0 O 0 (@] O o] O
Nontheast o [0} o] [} e} (e} (0]
Southwest O (o] o] (o]} e} (o] O
Southeast o] (o] o] o o o] o]
Seattle West 0 O (o] (o] o] Q 8]
Seattle East O O O [®] (o] O 0
Notes appear on page 6 of 6.




TABLE 10 (Page 6 of 6)

Well Date
Number 04/30/93 | 06/29/93
MW-1 0.00 0.01
MW-2 - 0.03
MW-3 - 0.01
MW-11 - -
MW-13 - -
MW-14 0.00 0.00
MW-15 - -
MW-16 - -
MW_17 0.00 0,01
MW-18 - -
MW-18 - -
MW-24 0.00 0.01
MW-25 0.00 -
MW-27 0.00 0.01
MW-29 - -
MW-32A2 0.00 0.40
MW-332 0.00 0.01
MW-342 0.00 0.24
MW.-352 0.00 0.28
MW-362 - -
Mw-372 0.00 -
Mw-as2 -~ -
MwW-352 - -
MW-402 0.00 0.00
MW-412 0.00 0.00
MW-422 0.00 0.00
Mw-432 D.00 0.01
Mw-442 0.00 0.02
MW-452 0.00 0.01
Mw-45¢ 0.00 0.00
Mw-47% - 0.00
Mw-482 0.00 0.00
sMw.183 - -
SMwW-43 - -
Vapor Collection Systerm Operational Statusd < /.:.°
Northwest o} e}
Northeast (e} (0]
Southwest 0 (o]
Southeast (e} 8]
Seattle West O 0]
Seattle East 0 o]

ﬁéj the Syst'érr'i'bdforé :January 3
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March 18, 1992 Geotechnical,
Geoenvironmental and

Geologic Services

PSAPCA (Puget Sound Atir Pollution Control Agency)
200 West Mercer Street, Room 205
Seattle, Washington 98119-3958

Attention: Mr. Harry Watters

Proposed VES Modification

Notice of Construction No. 3088
Unocal Service Station 5353

Seattle, Washington

File No. 0161-013-R69

GeoEnginesrs provides Unocal with environrmenta! consulting services at the site of their
Service Station 5353. The site is located at 600 Westiake Avenue North, northeast of the
intersection of Mercer Street and Westlake Avenue North in Seattle, Washington. An in-situ
VES (vapor extraction system) at the site has been operating since 1988 to control subsurface
hydrocarbon vapors resulting from a subsurface spill of gasoline at the site. Recovered
hydrocarbon vapors are currently destroyed with a thermal treatment unit. PSAPCA Notice of
Construction Permit No. 3088 (June 27, 1988), and the fire department permit which were
originally issued for the VES in 1988 are attached. A schematic of the VES is shown in
Figure 1. '

This letter proposes an alternative method of operation of the VES. We are proposing that
Lhem-al destruction of hydrocarbon vapors be terminated and that extracted vapors be vented
dlrectly to the atmosphere. We believe that this proposed action is consistent with PSAPCA
guidelines and requirements. The remainder of this letter describes the ratiopale for this
modification to the VES operation. In response to a telephone conversation with you on February
10, 1992, we are also providing a new application for approval of a revised Notice of
Construction permit. '

GenEngineers, Inc.

2410 134th Avenue N.E.
Redmond, WA 98032
Telephone (206} 861-6000
Fa {200) 851-6050

N \



PSAPCA (Puget Sound Air Pollution Control Agency)
March 18, 1992
Page 2

- Hydrocarbon vapor concentrations measured in the pretreatment VES vapor stream have
steadily declined since the system was instalied. Because of the reduced hydrocarbon vapor
concentrations, the VES and vapor treatment unit are currently operated in alternating cycles of
two-weeks "on” and two-weeks "off”.

During the six month period, from May 1991 to October 1991, GeoEngineers obtained
vapor samples from the VES immediately after starting operation of a two-week "on" cycle and
immediately before stopping operation at the e'hd.' of the cycle. Samples were obtained from the
vapor stream before treatment, at a sample port"s*hown in Figure 1. The samples wer: analyzed
for TVH (total volatile hydrocarbons) and for mléthane gas using gas chromatography.

The analytical results for TVH and methane concentrations in all vapor samples obtained
during the past six months are summarized in Table 1. Based on the TVH and methane
concentrations reported by the laboratory and based on the corresponding measured VES flow
rates, we have calculated the TVH and methane emission rate in Ib/day (pounds per day) using
an assumed TVH density of 0.126 pounds per cubic foot and an assumed methane density of
0.0416 pounds per cubic foot.

TVH emissions based on samples obtained at the beginning of "on" cycles were usually
greater than 15 Ib/dzy. The methane emissions ranged from <(0.03 Ib/day to 30.0 lb/day. Total
vapor emissions obtained at the beginning of the "on™ cycle ranged from <0.1 Ib/day to 64.5
Ib/day. '

TVH emissions based on samples obtained at the end of "on" cycles ranged from <1 Ib/day
to 12.5 lb/day, and methane emissions ranged from <1 lb/day to 2.1 lb/day. The total vapor
emissions, consisting of the sum total of TVH and methane emissions ranged from <1 Ib/day
to 14.2 Ib/day.

At the end of "on" cycles, TVH concentrations ranged from <5 ppm to 690 ppm and
methane concentrations ranged from <5 ppm to 530 ppm. Total concentrations of TVH and
methane ranged from <5 ppm to 970 ppm. We believe the data obtained at the end of the two-
week "on” cycles will be representative of the emissions that could be expected if the system
were operated on a full-time basis.

Based on this data, we expect that if the VES were operated full-time with no thermal
treatment, the daily emissions of TVH and methane would be less than 15 Ib/day and the effluent
TVH and methane concentration would be less than 1,500 ppm.

Therefore, we propose to cease operation of the vapor treatment unit and discharge the
recovered hydrocarbon vapors directly to the atmosphere. If this proposal is accepted by
PSAPCA, the VES will be operated continuously, and the hydrocarbon vapors will be vented to
the atmosphere through a vertical exhaust stack. Our estimate of the maximum and average daily

emission of TVH if the system is operated in this manner are attached. To ensure that the

effluent TVH and methane concentration does not exceed 1,500 ppm, and the TVH and methane
emission does not exceed 15 Ib/day, GeoEngineers will sample the effluent stream and monitor

GeoEngineers File No. 0161-013-R04
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PSAPCA (Puget Sound Air Pollution Control Agency)
March 18, 1992
Page 3

the vapor flow rate once every two weeks for one month, and once every month subseguently.
The thermal treatment unit will remain connected to the VES. In the event that the effluent TVH
and methane concentration exceed 1,500 ppm, or the TVH and methane emission exceeds 15
Ib/day, either the thermal incineration unit will be returned into use or the dilution valve will be
adjusted.

In summary, we request to use one soil venting system with 2 MD Pneumatics B-3200
Progressive Cavity blower at 85 cfm, controlied by a Hasstech VCP-100 Thermal Incinerator
(vapor control processor) at 1200 cfm (600F) whenever -the emission of total volatile
hydrocarbons approaches 14.6 1b/day. We would appreciate PSAPCA’s comments and approval
to initiate this change in the operation of the VES. Please call if you have any questions about
the enclosed information, or other aspects of this project.

- Yours very truly,

. GeoEngineers, Inc.

Hooa j@m@

Lisa J. Bona

Staff Geologist
e

Norman L. Puri

"~ Environmental Engineer

LIYB:NLP:vvy
DOCUMENT ID: 0161013, PCA

Attachments
Two copies submitted

cc:  Mr. Gary Gunderson
Unocal ‘
P.O. Box 76
Seattle, WA 98111

File No. 0161-013-R69

GeoEngineers File No. 0161-013-R04



EMISSIONS ESTIMATE
Assumptions
Maximum flow rate: 115 cfm-

Maximum TVH vapor concentration
at a maximum flow rate: 700 ppm = 0.0007

Average flow rate; 100 cfm -
Average TVH vapor concentration: 410 ppm = 0.00041

Average methane vapor
concentration: 149 ppm = 0.000149

Density of TVH vapor: 0.126 pef (pounds per cubic foot)
(The vapor constituent of concern is gasoline. The vapor density of propane is substituted
in these calculations as a reasonable equivalent to the vapor density of gasoline for
determining the amount of TVH released from the exhaust stack.)

Density of methane vapor: 0.0416 pcf
Continuous operation of VES: 24 hours per day
Calculations

Maximum flow rate and TVH vapor concentration daily emission

= maximum flow rate x maximum vapor concentration at maximum flow
rate X density of vapor x conversion constant

115 cfm x 0.0007 x 0.126 pcfx 1440 min/day

= 14.6 Ib/day

Average flow rate and TVH vapor concentration daily emission

=  average flow rate x average vapor concentration x density of vapor x
conversion constant

100 cfm x 0.00041 x 0.126 pcf x 1440 min/day

7.4 Ib/day '

1

Average flow rate and methane concentration daily emission

= average flow rate x average vapor concentration x density of vapor x
conversion constant

100 cfm x 0.000149 x 0. 0416 pef x 1440 min/day

0.90 Ib/day methane

f

GeoEngineers File No. 0161-013-R04
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8. CERTIFICATION: :
1, THE UNDEASIGNED, DO HEREEY CERTIFY THRAT THE INFORMATION CONTAINED IN TH'S APPLICATION AND THE ACCOMPANYING FORNS, l
_ PLANS, AND SUPPLEMENTAL DATA DESCRIBED HEREIN IS, TO THE BEST OF MY KNOWLEDGE, ACCURATE AND COMPLETE. !
33, SIGNATURL a0, DATE |
3 :
oo A Bona 11zl9a ;
1. TYPE OR PRINT NAMEJ : 42, TITLE . £3. PHONE
Aisa J. Bona Staff Geologist Bol- 6000

TORM sp,
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Notice of Construction and Application for Approval

*Kote: Information reguired by Seczon a must be completed, for this ferm 1o be accepied for review.

R AIR POLLUTION CONTROL EGUIPMENT DNLY ‘ I FD R M R _L__L_ —_
. i oars L1392 vk

MATERIAL WSED

MEAMN VELODZITY OF GAS (FPS

(4]

ELECTRODE SEPARATIDON {FTr c. COLL ELICTRODE DIMENSIDRNS:
wx L {fret}

T
v

STEASE CONSULT INSTRUCTION SHEETS BEFORE FORWARDING
e 7 T COMPANY (DR OWNER) INSTALLATION LDDRESS
T COMPLETE THE VR D3 ¢ K35 A6 ’ PA t, y
SECTIONS INDICATED T3 7 ':33 s Fermn "‘“.12 00 (estlolee ﬂ[,r %
——CGuFANY 1DR OWNER) m.uc €. APPLICENT
. Unozel [Lnecal
r-"'-'-_f 1 1 1. FREPARED BY: {Sgnature] C. PRONT
pgfp;..nfb BY; (Narme ang Title) r 6
0T O T -
Lose Fong Stolf Geolegist , Geolvzicst 421: /ﬁ ora (- Yoseal | Fer-6co0
T AR POLLUTION CONTROL |® T7PE OF E"U"WN" ¢, MAKE £ND MODEY € DIMENSIONS (& W o k)
EQUIPMENT DATA flassken Vep-ta) By’ x 167
-—;'_";TGT.TEE_R DF UNITS 1 CAPALITY - 5. &UKILIERY EOulﬂwim [ CONNiC‘.’EfD 0 B B
| - _ o0 SCEM Yoy or Extrrcien S0 e
ret o, NUMBEA DF 5505 s, SHAKING CYCLE 1avie or mznus!t e, CLOTHW AREA
l BAGHOUS: l rabping O leverss att)
e [B e. AIR TO CLDTH RATIO (FL/Mun ) n. CONNECTED TQ:

" ELECTROSTATIC PRECIP,

! «. AREL |5g F1 1. YOLTAGE c. COLL. ELECTRODE OR PLATE AREA | k. CONKECTED TO:
[So Fi}
' 5. BURN" T b, TYPE OF BURNEFR, FUEL c. MAKE AND MDDEL €. r-u:rmG
! zR DATA Netvu,ral Gas o | Hasslech ycp-100 Sl Table ¥
®. NUMBER OF UNITS/IGNITION | 1. . CFM EXKAUSTED {Temd) f COWNNECTED TO:
l //t’,&dmc sporl b : /200 (coo°F ) Vore L rlinston Suyctens
[0 ! o. TYPE OF VENT t c. OIMENSIDNS (L x M x W] . DAMPERS . :
STACKS, VENTS ~ PR ; ,
; Chenr Prpe IV x 2/ x b A N/A
l e. NUMEER OF VENTS, MAT'L USED oo ' cr CFM EIRAUSTED (Terms) - . CONNECTED TO: -
™ ;. —_ -
1, S, 1200 (60DSF ) Tinayrrol Eoccises
I'N - . TYPE OF FLOW [Eoravw, Bubdler c. PALZKING TYPI/SIZZ i:. PREISSURE DROP lingnes o' watrer}
SCRUSBER DATA !
1
e, COMPEOSITION CF SOLUTION 1. . fLDW RATE {GPH) . AAKE UP IGPH]
. E- TYPE DF FaNn lDeslgnut Bipce) . MAXE AND MODIL 2, MOTOR DATA
i FAN DATA , Bl .
s rm S Rom - F
€. NUMELR OF FANS, MAT'L USED t. CFM EXRAUSTED (Temo g 57) lr.. CONNECTED 7O
i
HEE LD . o. TYPL OF CYCLONE . MAKE AKD MODEIL . "INLET AREA S&, Fy,
1z ;
1 CYCLO[\" DATA = Common = S5l Dee: D Muititione 4
e NUMEER F LNITS, MAT L WEED 1. BODY DLA UINCHJOUTLES DiA. UNCRI g. BOSY HEIGHT ¢IRCrH) [EFFICIENCY | n. COWNECTED TO:
'F‘? -
¥
bl : : v. DESCRIPTION OF COLLECTED c, AMOUNT COLLEZTED POthSIDAV e. PARTICLE 3122 umcnons Everagt)
COLLECTION DATA WATL o e T E
RO g o budics|#C 7 b/ o 0.9 1:/ds
[ 10—t oted velehle Fycic /o5y 2y U/ A
. e. T ES OF POLLUTANTS ta Cou "L‘Y“‘s CJ’» e ‘ s . COLLECTION EFFICIENDY n. E.ESPTCLS)TION 9. COLLECTION
i | D Paruculate }'Gas. zosor | . e A —a g n N~
5. v. ACTUAL CRea . SCFIAReg | Stancaic) . TEMPERZTURL I'F)
| GAS FLOW . s -
] ! w i
% e. PAISSURL DAOF T CFFICIENCY T, INLET END GUILET POLLUT AN ~
A CONCENTRATIONS
PR . €. - .
- ADDITIONAL DATA 5 ATTACK BROCHURE B ATTALH PLANSISPECS ATV ACH EMISSION ESTIMATE
) (show cricuiation]
RENN = ry
-~ SUBMIT NARKATI 1. ' M. LTTAC= & SCHEDULE ©
DESERIT IO F PrOCEES D SUBMIT SOURCE TEST DATA D SUBMIT MODELING DATA @ EOUIPMENT wiTH MAKE.
MODEL CePal:TY

B<Ghlh 4 jn O ‘O

FORM 50-948.1 {E/E))

H
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200 WEST MERTER STYREET -

otice of Construction and Application for A

Sertion Ja must be completes, for this form to be accepted for review,

N

*Note: Information required by

Lo PUticl SUUND AR TULLU UL VUi cimmiie
EWSINZIRING DIVISION
SEATTLE, \usu:u'mﬂ 9511 [

‘/,_.-4

(206) 296-T334 WC, éf-ack/

No Lnetri If\iw

pproval

fOR AIR POLLUTION CONTROL EQUIFMENT ONLY

it . e

pLEASE CONSULT INSTRUCTION SHEETS BEFORE FORWARDINME

FORM R

DATEB- h—t'j? N/C. &

pm""
COMPLETE THE

1 282 DY O

4 55 X6

o.

COMPANY [OR OWNER) INSTALLATION ADDRESS

0O \West lalee Ave

N

SUBMIT NARRATIVE
DESCAIPTION DF PRQLEES

1,
D SUBMIT SOUACE TEST DATA

t-X
D SUBMIT MODELING DATA

- 2
SECTIONS INDICEIID Ty 7 T8 (209 1101 r'ﬁ 12
-~ CDWPANY (OR OWNER) NAME 6. APPLICANT
I ersealk {Anecal |
" FREFARED BY: {Feme ang Trre) 1. PREPAALD BY: I5rpnaiuie] e, PHONG
o Llise , Steff C"’”“ﬁ'“’ G"*"Eh‘imﬂ-@ 4} gdm ‘ﬁmf Uroced |§61-6000
: P . ND M c. IME N
SRR POLLUTIDN CONTROL | TYPEOF tour MTNT t. MuEf 2 D doeL DIMENSIONS (L 5 W & My
EQOUIPMENT DATA ‘ :
! TTOMEER OF UNITS 1. CAPACITY E.. AUXILIART EQUIPMENT n. CONNECTED TO:
- . b, NUMIER OF BAGS c. SWLKING CYCLE jaune o manust | €. CLOTH ARER
BAGHOUSE ‘ TARDINE OF 1Evarse air)
MLTERIAL WUSED 1. 6. AIR TO CLOTH RATIOD (Fu/min) n. CONNECTED TO;
'Y . ELECTRODE SEPARATION (FT} 2. COLL ELICTRODE DIMENSIDNS: £, MEAN VELOCITY OF G&5 (FPS)
- F
ELECTROSTATIC PRECIP. Wk et
c. ARLA 15g Fi) 1. VOLTAGE p. CODLL. ELECTAODE OR PLATE AREA Jh. CONNECTED TO%
{5 Fy)
2. - b, TYPE OF BURNER, FUEL . MAKE AND MODEL g. RATING
BURNER DATA
e WUMBER OF UNITS/IGHITION [ g. CFM EXHAULSTED (Temd) n. CONNECTED TC.
3. B. TYPE OF WENT €. DIMENSIONS [La M x W) ¢. DAMPERS
TACKS, VENT > "4 ‘ A
STACKS, VENTS Onn Pise J3cur, v 18 k! N/
e. NUMGER DF VENTS, MAT'L USED |1 f L G, CFM EARAUSTED {Temol . CONNEGTED 1C:
~ — ¥ .
1, PVC 00 cem (2 55° F | Vactuom Blounr
3. b. TYPE OF FLOW (Spray, Bubbier) c. FACKING TYPESSIZE ¢. FRESSURET DROP [incnes of warer)
—~y -
SCRUBBER DATA .
. COMPOSITION CF SOLUTIDN 1 . FLDW RATE {GFM) 5, MAKE UP (GPH)
L - L. TYPE OF FaN (Desipnate Biacel C. MAKE AND MIDEL c. MOTOR DATA
FAN DATA o — —-
P A I RP M ne
e NUWEER OF FLANS, M&T'L VSED 1. F- CFM EXMAUSTED | Tem2 € SPI n, CONWECTID TC:
a. ’ . o. TYPE OF CYCLONE c. WaAKE AND MTDEL €. INLET AREA Se. Fu
1e A
CYCLONE DATA = Common T §alit Duet = Mubictone
€. NUMELR OF UNITS, MET L UEED 1. BODY DlA. (INCHIJOUTLET Di&. UNCHI| g. BODY #EI1GHT HNCHE JEFFIDIENLY | A CONNKECTES T
t. DESCRIPTION QF COLLECTED . ARDURNT COLLECTED POUNDSIDAY [ 8. PARTICLE Si28 IMICRONS Averape!
COLLECTION DATA MATL suangt T4 fes ;- L85 e
'*t‘h:J volak, e hoosrcar L s oy f © jéa‘j /f N/’q
¢, TYPES OF PODLLUTANTS Olcthare ¢. COLLECTION EFFICIENCY n, DSPOSITION OF COLLECTION
Ve ASTE
2 Partuculate =Gas = Qoo >q5° . M /,;__
a p. ACTUAL CFM c. SCFM lRep | Siancare} . TEMPERATUSRE |I°F)
GAS FLOW
T ouT
€. PRESSURE DROF 1. EFFICIENCY G- INLET AND DUTLET POLLUTANT t,
. CONCENTRATIONS
s- .- c. 2.
ADDITIONAL DATA 5 ATTACH BROCHURE . ATTACH PLANS/SPECS ATTACH EMISSION ESTIMATE
{show calzulation]
h. LITAC™ & SCHEDWLE OF

EOUIPMENT wiTe MAXE,
MODEL CEPALITY

Talb 4
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L)

L

0

FORM 50-129.1 (6/83)



.,’.__ ’ ERSINTERING Divesiw Vi~ . i W
l | 200 WEST KERCER STREET s SEATILE, WASHINGIDN 98119 {206} 294-T33¢ M
. . 4
Notice of Construction and Application for Approve
*Note: Informetion reguired by Seciion )a musl be compleiec. for 1his forny 1o be accepred for review™
—_— PO
l FOR BASIC PROCESS EQUIPMENT FDR M S /(3 ]a2a
— : DLRTER o
PLEASE CONSULT INSTRUCTION SHEET BEFORE FORWARDING 7 ¥ nNC
I : 5 3 A < A I:,_ COMPANWY (DR DWHRER) INSTALLLTION ADDPRESS
p. COMPLETE THE ., . ' Voo f
SECTIONS IKDICATED Tidagle 10 11 12 ] (f’(zo vlest lelec Auc fJ
TOMPANY DR OWNERI Nawi lo, LPPLICANT
. H 5
{/nocal a Unoead
FFREPERER B Y. thame sno 1itie) l T FREPASBES Bv ISghsture} ¢ FPrOnE
' . [ S . Py
}--ff)(f é””' . q.’b{f(‘;" IR R A =P T @Du(oa /f 60?74_ Q, e Uhoc@[ 5-’5/- £ Gd)
" r. e I t . hiere sndvooel &, D-mennipry (LxlWar)
a- PROCESS ECUiPIENT - . 1 ., 4 )
< DaTA > Veppor Evfroctiarnsisted (1ish, s Sren od £ x2V ' x2
TG, @ UGk, thies tapaciy 1 ! ' PE. Aveery Eowpmen: n, Connectex Te.
j é\ 7‘ sf 5, C.’.'U-i HF i ﬁ,,"l) 7o t,E 2,-.‘.3 }'P'L'ﬂ’\-”'—;-" 4 o Su-‘pﬂ;'r l".'a.:\" ({.’.’/r:_"_-.-f-,
o . r. z. [N
- >
hT ' 5- Eowibmen n. Conmecien To° -
' 3. G. Twoe £l Euviner, Fuet . heave anc MODEI . Raved Cazatialy
- BURNER DATA »
e. No, 0t unig; ignition method 1. - CFM Eahpusteg (Temperaiuvre) b, Lonneries To© .
t %"
" STACKS, VENTS AND b, Tree of Vem £. Dimensions e.
« EXMAUST OPENINGS > /
e, Mo, of vemis: Material pf t. ( N ¢, CFM Exhausten [Temperaiure] n Conneciec Jo:
coniiruclion ,_ N 5
I 288 fpvm R ) R .
» . Twoe & Tank, Watenal ¢ Dimensioms (LaWs ) an inghes B, Surizce Area (Se Fii
« TANKE AND KETTLES P
= ) Closea ) Oper
e, Mo, ol tenki; hiarveris! ot R 5. Auribaary Eouipment ~. Connmeciee To-
consirutuen . i )
q. i3, Tyoe ot Fan (Dengmaie S:ape!l t, Nase ang Morce! £, teotor Data
o FAN DATA » L . IR N
P;a;;c.'\:.stu’; (ot MY Zeeomahics B 2200 /YOO N 1
€. Mo, of lans: Materiat ot 1. ! @ L G- CFre Eahaustec {(Termderpiurel ir. Connecies To°
/ consitucion 4 275—0 R{)Tf\ | = ‘ . .
: ; Stec! i | 22 ICFEW 00 % S-‘bs:,{l/’bct (o tle cho. id
3. . U. Type ot Cven pr Furnace I:. Wit amd Mopel o Ratec Capeeny
€ OVENS AND FURNLLES |
t. No, et gweng, Maternal of ‘. p- CFEW. Exnacsien LTemperaiure) ~. Conmecies To°
EOtgit wItiOn
: it
3. 6, Tyose &1 Coeranen ;. Ooeraiing Schecule lNo-mu?N/ n. Moce o! Ooerations
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e DEnch E{Com-nuous : SHIEYS Doy 19 D: L-_] 3 Cinianust ﬁ-}-'-.no Uisem 20
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TABLE 4

COMBUSTION UNITS

PSS L N ) |

Opt ool
\/’Q por C/;m'rof Proas

Tl ervenm |l T rlr frs 2y

;i—_?f (VCP/'

OPERATIONAL DATA

|

Number from fNow diagram:

VCi?

(-é’quq € f\ .

Model Number (if available):

VCP- 100

/ . >
Name of device: Vet omov Contivl Hinge g o

Monulacturer:

13
/ LSy
Flosstecin,

lie -

CHARACTERISTICS OF INPUT

~ Chernical Compasition

) Min. Value Expected Ave, Yalue Expecied Design Maximum
Muterial Ib/hr Ib/hr Ib/he
Ve Gas .05 0. 35

Waste Material® L ~= = < .02 S0 Q
5 ¢ TVl - Mti'!na,rxc-_)
3. I
4,
5.

Gross Heating Value . . Minimum Maximum -
of Wasre Material Broflo i S“P:‘"“’ ff’lf | SCFM (70°F & 147 psia) SCFM (700F & 14.7 psia)
W A i - )
{We1 basis il applicabie) O asie Materia | 100 110

Contzminzied Gas '

Waste Material or !—»—

Teotal Flow Rate
Tb/hs

Inlet Temperature

oF

Minimum Experied

Design Maximum

Minimum Expecied

Design Maximum

.05 __Soo ) 30
Chemical Compositinn
Maresial ' Min, Value Expected Avt, Value Expecied Design Maximom
Flena b/hs Ib/hs Jb/hr
Fuel L Mmool Gos | 0 0 S
2 |
3, [ |
5 | |
Cross Heating Value " Buu/lb Air Supolicd for i Minimum Maximum
of Fuel - irovpphe SCEM {700F & 14.7 psia) SCFM (70°F & 14.7 psia)
£3, 700 Fuel i=m7 17

* Describe how waste material is introduced into combustion unit on an attached sheet, Supply drawings, dimensioned and
10 seale to show clearly the design and operation of the unit,

( f‘?"{"g)"j

A= 10



TABLE 4

{cuntinued)

COMBUSTION UNITS

CHARACTERISTICS OF OUTPUT

Chemical Composition
: Min, Vslue Expected Ave, Value Expected Design Masimum
Matesial :
bfte b/hr bthr
FlueGes | 1, ¢ [H¢eo 3e00 | Hoo
Rel - T !
Fleased 2 TV .05 i 0.3 O, b 1
3. Ydathoag 0. 01 o0 NA
2 l
3 |
g TemperoivrT al Total Flow Raie Velocity at Stack Exit
} Stack Eait 1b/hr ft/sec
: of 4
i

Minimum Expected

4 O

Maximum Expecled

H oo

!

Minimum Expected

Maximum 'Expcctcd

3.5 g

COMRUSTION UNIT CHARACTERISTICS

( Chamber Yolume from Drowing Chamber Velocity at Average Chamber Temperature
| 3 ' Average Chamber Temperature of
: ftfsec
L 11s L.25 (200
Averzge Residence Time Exhaust Stack Height Exhaust Stack Diameler~
sec f1 f1
2.3 =l 2.5 £ Squore

ADDITIONAL INFORMATION FOR CATALYTIC COMBUSTION UNITS -

Nurmber and Type of
Catzlyst Elements

i
1)
i

Catalytic Bed Velncity
{tisec

:;J/A

Max. Flow Rate per Cataiytic Unit
(Manufacturer’s Specifications)
Specily Units

N/ 4

!l scparaic sheols as necessary providing a description of the combustion unit, intluding detaily reparding pringiple of

vion and the basis for caleulating its effickncy! Supply an assembly drawing, dimensionsd and To seale, to show clearly

t design and o

peration of the equipment. 1T The device has bypasses. safety valves, ele., specify- when such bypasses zre 10

ld and under what conditions. Submit txplanations on conirols for tempersture, air Dow rates, fuel rates, and other

ng variables.
D sas

Poler
l' e Qlso 1o
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° Puget Sound Air Pollution

Control Agency

HEREBY ISSUES AN ORDER OF APPROVAL
. TO CONSTRUCT, INSTALL, OR ESTABLISH

Hotice of
Construction No._ﬂ?_a

pace JUN-2.7_ 1088

One V.;l‘por Rémoval System controlled by a King, Buck/Hasstech

Multri-Modé Combustor Model MMC-5 with a Hasstech Vapor Control

Processor Model VCP-100 and a Catalytic Reactor Model MMC-5-CAR.

Mr, Leigh Carlson

8 Unocal Same

P NAME e NAME
- 3131 Elliott Ave, w

C STAEET E STREET
A Seattle, WA 98101 R

-rF CITY STATE 21P CiTy ATATE

INSTALLATION ADDRESS
600 Westlake Ave. N., Seattle, WA 98101
STREET CITY STATE

THIS ORDER IS ISSUED SUBJECT TO THE FOLLOWING RESTRICTIONS AND CONDITIONS

Aippraval is hereby granted as provided in Article 6 of Regulation ] of the Puget Sound Air Pollution Control Agency 1o the applicant to install, aiter or
establish the equipment, device or process described hereon at the INSTALLATION ADDRESS in accordance with the plans and specifications on fiein
the Engineering Divisicn of PSAPCA.

Compliance with this ORDER and its conditions does not relieve the owner or operator from the responsibility of compliance with Regulations lor i, RCW
- 70.94, or any other emission control requirements, nor from the resulting liabilities and/or legal remedies for failure to comply.

This approval does not relieve the applicant or owner of any requirement of any other govemmental agency.

GeoEngineers

Jﬁ’{flﬂc&

— _@nggz‘%m
= AP ' : imll o0
ﬂ% . File sorr

Ao M
farry A._Watter

eviewing £ ngineer

TV

orm 56118, (1785 -
‘*--—---_._.___)__ A - 12

(Acting) Air Pollution Control Officer




wu Hive ur GUMPLETION

VARNING: =1

_goutation |, Section €.08(a), requires that the owner or apphcant nomy the Agency of the completion of the work covered by
¢ application and when its operaticn will begin. This form is provided for your convenience tc assist you in complying with

e

o

PLICANT or OWNER SECTION

i 10: Puget Sound Air Poliution Control Agency
Plan Review Section

200 West Mercer Street, Room 205
Seattle, Washington 88119-3958

ntlemen: o
project described below was compieted on and will be in operation

l " part of the Regulation.

i Signature of Owner ander Applicant Tite Date
i AGENCY USE ONLY , Notice of Construction Nao. . 3088
roject Descripion: _One Vapor Removal System contrelled by a King, Buck/Hasstech

=

ti~Mode Combustor Model MMC-5 with a Hasstech Vapor Control Processor

Conditicns On
Reverse Side

{ifel VCP-100 and a Catalytic Reactor Model MMC-5-CAR

's Name _Mr. Leigh Carlson, Unocal, 3131 Elliott A{re., Seattle, WA 28101

cation 600 Westlake ave. N., Seattle, Wa 98101

l £A Inspecter check [] Engineer and Inspector check
ioi-up {Estimated Completion Date Plus 7)
eWtspected : Inspector,

J'KS:

l ; D See Attachment

=111 (4/88) A - 13

e T R T e e e - g s e -



FERMIT

5-15-89/NEW

Ynocal
3131 Elliptt Avenue

rial No 117653 Seatﬂ_e, WA 98121

SEATTLE FIRE DEPARTMERT

301 SECOND AVENUE 50UTH
SEATTLE, WASHINGTON 98104

Date: 3-17-88
Station:

Occupancy File No.:

cemitno: B5B59

Receipt No.: 132707

Operation Address:

600 MWestlake Ave N

Westlake Union Service Station
Phaone Number:

623-8272
g
TITLE: COMBUSTIBLE VAPQOR INCINERATOR CODE: §4g
[ “TYPE OF MATERIAL U.N. NUMBERS AMOUNT LOCATION

:rmission is hereby granted under the provisions of the Fire Code (Ord. 111001) to

tall multimode combuster for vapor Incineration.

SEE ATTACHED CONDITIONS.

THIS PERMIT MUST BE POSTED IN A CONSPICL

NOT TRANSFERAL
:dby:Capt. Davis : DF

(e i

CHIEF OF THE FIRE DEPARTMENT

1989

1990 1991

1992 1993

Serial No.

17653

Serial No. Serial No,

A~ L&

Serial No. Serial No.
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TEST PROTOCOL

. EFFICIENCY TEST

- OF

: HASSTECH MODEL VCP-100 INCINERATOR
1. OBJECTIVE This test protocol describes the method to be used
for source testing the VCP-100 Incznerator.u

P -
2. EOUIPMENT DESCRIPTION The VCP-100 Incinerateor is used to
flare the VOC gases emitted from a soil venting system. - The
de51gn is based upon the incinerators used for controlling emis-
sions from Stage I and Stage II gasollne Vapor recovery.- systems.
The-incinerator is a flare type burner with side screens which
conceal the flazme for aesthetic purposgs. The burner head (and
base of the flame) is approximately 22 inches above the base of
the unit. The side panels extend to eight feet above the base
and .have a square opening three feet on a side. The normal flow
rate isg 100 cfm at a burner inlet pressure of %" W.C. The flow
rate is dependent upon the output of an auxiliary vapor ‘pump.
The normal flame height is 3-5 feeft with a 12-15 inch. diameter.

Occasionally the flame height may reach 5-7 feet with a dlamete*
cf 15-18 1nches or nore.

3. “SAMPLING LOCATION The sampling location should be 25-30
inches above the flame tips in order to avoid sampling products
of incomplete combustion. The sampling point should be located
approximately nine feet above the burner head.

4. SAMPLING PROCEDURE The center.of the exhaust products 'shall
be determined by traversing with 2 probe and measuring THC with a
continuous reading analyzer such 2s & Beckman 400. .This central
position shall continue to be monitored while a second- probe

located in the same v*c1nﬂty is used to collect samo’es for aﬁaﬁ-
ysis. -

S - o /677';'/?6;4/45/// S

“5. THE EFFICIENCY CETERMINATION. - Express -all analytical results
.as ppm(w) 0{1 1. The THC control efficiency shall be cdetermined

as follows
i C
THC A CO +C0O,

EF e = [/—

Footnote (1): For simplification it is assumed that ambient CO,

CHy, and CO5 in the combustion air are low compared to

-hydrocarbons in the process gas to the VCP. This simplification-

tends to penalize the calculated burner efficiency.

Aflag,éaacé;42425$%écv5
53-8
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Notice of

Puget Sound Air Pollution ™™™

| . COntrOl Agency Construction No. 4397
HEREBY ISSUES AN ORDER OF APPROVAL nAPR 021892

TO CONSTRUCT, INSTALL, OR ESTABLISH

Modify Soil Venting System with a MD Pneumatics B-3200 Progressive Cavity Blower at 85 cfm. controlled by a Hasstech
VCP-100 Thermal Incinerator at 1200 cfim (600F) (reference NC3088),

LISA J BONA/NORMAN L PURI

GEO ENGINEERS INC UNGCAL

8410 154TH AVE NE POBOX 76

Pz g0

REDMOND WA 98052 SEATTLE wa 98111

HZro-rwe e

INSTALLATION ADDRESS
UNOCAL, 600 WESTLAKE AVEN, SEATTLE, WA, 98101

THIS ORDER 15 ISSUED SUBJECT TC THE FOLLOWING RESTRICTIONS AND CONDITIONS

. Approval is hereby granted as provided in Article 6 of Regulation ] of the Puget Sound Air Pollution Contral Agency to the applicant 1o install, alter or

establish the equipment, device or process described hereon at the INSTALLATION ADDRESS in accordanee with the plans and specifications on file in
the Engineering Division of PSAPCA.

Compliance with: this ORDER end its conditions do¢s not relieve the owner or cperator from the responsibility of compliance with Regulations I, 11 or I,
l RCW 70.94 o1 eny other emission control requirements, nor {rom he resuhing liabilities and/or Jepal remedies for failure to comply. Section 5.05(g} of

Regulaticn I requires that the owner or operator must deveiop and implement a2 operstion ané maintenance (O&M) plan 10 £ssure continuous compliance
with Regulations 1, I, end I11.

3. This approval does not relieve the applicent or owner of any requirement of eny other governmental agency.

-

e I A

Y
Reviewin

DAVID T L’ENINGTOM / /  ANITAT FRANKEL
Reviewing Engineer Air Pollution Control Officer

MEJ

L

Form 50-118, (1/91) f
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APPENDIX B

MONITORING AND RECOVERY WELLS MEASUREMENTS AND SAMPLING

GROUND WATER ELEVATIONS

Depths to the ground water table relative to the monitoring and recovery well casing rims
and thicknesses of free product, where present, were measured on the dates indicated in Table 4.
The measurements were made using a weighted fiberglass tape and water-sensitive paste. The
fiberglass tape was cleaned with a TSP (trisodium phosphate) solution wash and a distilied water
rinse prior to use in each well. Ground water elevations were caiculaied by subtracting the water
table depths from the casing rim elevations.

GROUND WATER SAMPLING

A ground water sample was obtained from MW-40 by Enviros on March 24, 1993, Two
sets of water samples were obtained. The water samples were transferred in the field to
laboratory-prepared sample containers. GeoEngineers received one set for chemical analysis.
The water samples were kept refrigerated during transport to the testing laboratory. Chain-of-
custody procedures were followed in transferring the samples from Enviros and transporting the
water samples to the testing laboratory. The laboratory data sheets and chain-of-custody records
are provided in Appendix C.

PRODUCT SAMPLING

Product samples were obtained from monitoring wells MW-2 and MW-19 on August 1,
1991, The product samples were obtained with a 1/2-inch-diameter Teflon bailer and transferred
in the field to laboratory-prepared sample containers. Chain-of-custody procedures were followed
in transporting the product samples to the testing laboratory. The laboratory data sheets and
chain-of-custody records are provided in Appendix C.

COMBUSTIBLE VAPCR CONCENTRATIONS

Combustible vapor concentrations were measured in accessible recovery and monitoring
well casings on the dates indicated in Tables 6 and 7. A Bacharach TLV Sniffer calibrated to
hexane was used to measure the combustible vapor concentrations in the well casings. A slip cap
or an expandable plastic bladder was used to produce a temporary seal in the monitoring well
casings when obtaining vapor concentrations. The lower threshold of significance for the TLV
Sniffer in this application is 400 ppm (parts per million), equivalent to 4 percent of the LEL
(lower explosive limit) of hexane.

VAPOR SAMPLING

Vapor samples were obtained from selected monitoring wells on the dates listed in Table 8.
The vapor samples were collected in flow-through steel canisters in the following manner: (1) an
expandable bladder was placed in the well casing to provide a seal and attached to the upsiream

GeoEngineers B-1 File No. 0161-013-R69/100193



valve of the sample canister, (2) the downstream valve of the sample container was connected to
a Bacharach TLV Sniffer that operated as a pump, and (3) the pump was allowed to draw vapors
from the well casing into the canister, then the valves were closed, 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 provided in Appendix C.

GROUND VACUUM

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 or expandabie
plastic bladder enabled a tight fit around the monitoring well casings. Vacuum pressures were
measured in the well casings while the on-site VES was operational. The ground vacuum data
are presented in Tables 9 and 10.

VES MEASUREMENTS AND SAMPLING
MEASUREMENTS

The operating efficiency of the VES was monitored with manufactured meters permanently
installed on the system. The meters include the following: (1) air flow meter, (2) vapor
temperature meter, (3) vacuum pressure gauge, and (4) supplied fuel flow meter.

Combustible vapor and carbon dioxide gas concentrations were also obtained from the
system using a Bacharach TLV Sniffer caiibrated to hexane and a Bacharach Fyrite gas analyzer,
respectively. The sample port for vapor measurement is located in the vapor conveyance line
between the blower and the discharge stack/incinerator. 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 atlowing the vacuum in the canister to draw in the
vapors. Chain-of-custody procedures were followed in transporting the vapor samples to the
testing laboratory. The laboratory data sheets and chain-of-custody records are in Appendix C.

SOIL SAMPLING
Two discrete soil samples were obtained on April 3C, 1992 from soil temporarily stockpiled
on site. Soil samples were obtained with a trowel that was decontaminated with a TSP solution
wash and a distilled water rinse before each sampling attempt. Each sample was placed in a glass
container for chemical analysis. Chain-of-custody procedures were followed in transporting the
soil samples to the testing laboratory. The laboratory data sheets and chain-of-custody records
are provided in Appendix C.

GeoEngineers B-2 File No. 0161-013-R69/100193






APPENDIX C

CHEMICAL ANALYTICAL PROGRAM

ANALYTICAL METHODS

Chain-of-custody procedures were followed during transport of the vapor, water, product
and soil samples to the anajytical laboratories. The water, product and soil samples were held
in celd storage pending extraction and/or analysis. The vapor samples were analyzed by either
ASI (Analytical Services, Inc.) of Redmond. Washinglon, or ATI (Analytical Technologies, inc.)
of Costa Mesa, California, or Pensacola, Florida. The water, product and soil samples were
analyzed by ATI of Renton, Washington. One or more of the following analytical methods were
used:

Analyte Matrix Technigue/Equipment Method
Methane Vapor Gas Chromatography/ Nonstandard

Flame Jonization Detector

BETX/TVH Vapor Gas Chromatography/ Nonstandard
~ Photoionization Detector
and Flame lonization Detector

BETX Soil/ Gas Chromatography/ EPA 8020

Water Photoionization Detector
Gasoline- Soil/ Gas Chromatography/ Ecology WTPH-G
range Water Flame Ionization Detector
Hydrocarbons
Heavy Water Infrared Specirophotometry Ecology
Petroleum WTPH-418.1 Modified
Hydrocarbons
Qil & Water Infrared Spectrophotometry Ecology 413.2
Grease
Lead Water Atomic Absorption/ EPA 7421

Graphite Furnace

GeoEngineers C-1 File No. 0161-013-R69/100193



Analyte Matrix Technigue/Equipment Method
TCLP Product Inductively Coupled Argon EPA 1311, 6010
Metals Plasma/Emission Spectroscopy  and 7471

and Cold Vapor/Atomic
Absorption Spectroscopy

Flash Product Pensky-Martens EPA 1010

Point

pH Product Electrode EPA 150.1 or 9045
Percent Soil Gravimetric CLP SOW ILMO01.0
Solids

Analytical results 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 2,
5, 8 and 11 of the report.

ANALYTICAL DATA REVIEW
Data Quality Goals

ATI and ASI maintain internal quality assurance programs as documented in their laboratory
quality assurance manuals. ATI and ASI use a combination of blanks, surrogate percent
recovery, duplicates, matrix spike recovery and matrix spike duplicate recovery to evaluate the
validity of analytical results. ATI and ASI also use 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 supplied by the laboratories. Each group of samples was compared with the existing
data quality goals for the laboratories and evaluated using data validation guidelines from the
following documents: "Guidance Document for the Assessment of RCRA Environmental Data
Quality" draft dated 1988; "National Functional Guidelines for Organic Data Review" draft dated
1991; and "Laboratory Data Validation Functional Guidelines for Evaluating Inorganics
Analyses” dared 1988. The data quality review is presented below.

Data Quality Review

Surrogates. Surrogates were added to all soil, water and product samples prior to
extraction and analysis for organic compounds, and BETX analysis of vapor samples, to monitor
sample handling procedures, matrix effects and purging efficiency. Any surrogate recoveries that
were outside the control limits are summarized below.

GeoEngincers C-2 File No. 0161-013-R69/100193



Matrix Spike/Matrix Spike Duplicates (MS/MSD). Matrix spikes and matrix spike
duplicates were analyzed for some vapor samples obtained between October 31, 1991 and J uly 2,
1992, The MS/MSD data were provided in lieu of duplicate data. Blank spike/blank spike
duplicate (BS/BSD) data were provided in lieu of duplicate data on most vapor samples obtained
between December 30, 1991 and June 29, 1993, A reagent water sample was used during the
MS/MSD or BS/BSD tests for QC of vapor analyses for the period between December 30, 1991
and March 24, 1993,

MS/MSD data were provided for most of the organic tests and some inorganic tests
performed on the soil. product and waler samples to monitor matrix effects. The laboratory also
provided blank BS/BSD data for most of the analyses performed on the soil, product and water
samples. Any MS/MSD or BS/BSD recoveries that were outside the control limits are
sumrnarized below.

Duplicates. Laboratory duplicates were analyzed on samples from other sets, for analyses
performed on vapor samples between January 16, 1991 and October 31, 1991. Duplicates were
analyzed during the inorganic tests and some of the hydrocarbons analyses on soil, product and
water samples to monitor matrix effects on method reproducibility. Any relative percent
differences (RPDs) that were outside the control limits are summarized below,

Holding Times. All samples were aralvzed within the recommended hoiding tifies.

Blanks. Laboratory blanks were analyzed for contaminants that may have been introduced
during sample analysis. The laboratory used a deionized water sample as the laboratory blank
on vapor samples obtained between October 31, 1991 and March 24, 1993. A vapor blank was
used for samples obtained on the other dates during the reporting period. Any contatninants that
were detected in the blanks are listed below.

Data Quality Exceptions
The following is the list of nonconformances noted during the data quality review:

Analyte/
Sample Number Matrix Data Quality Problem Evaluation
8015/ Product Surrogate data not  Concentrations of petroleum
MW-2 provided. compounds not provided, only an
MW-19 ' interpretation of the
chromatograms.
GeoEngineers C-3 File No. 0161-013-R69/100193



Analyte/
Sample Number Matrix

TCLP Metals/ Product
MW-2
MW-19

TCLP Metals/ Product
MW-2
MW-19

BETX/TPH/ Vapor

911031-1

TVH/ Vapor

0110116-1

SUMMARY

Data Quality Probler;l

Barium detected in
blank (0,002 mg/T).

Matrix spike recovery
below control limits
for mercury.

Duplicate RPD outside

control Jimits.

Blank data not
reported.

Evaluation

Values in the field samples
exceeded 10 times the
concentration in the associated
blank and are, therefore, not
attributable to laboratory
contamination.

Acceptable method performance
was demonstrated through blank
spike recovery for mercury within
control iimits.

QC sample was from another
sample set. Matrix spike duplicate
RPD was within control limits,
demonstrating acceptable method
performance.

Data should be qualified as
estimated. »

The analytical results for this project were reviewed for conformance with the data quality

goals. Several quality control problems were encountered with the quality control parameters

provided and are listed above. Based on our review of the data quality problems, the following

concentrations reported for the listed analytes are accepted for semiquantitative use: (1) TVH
for vapor sample 9110116-1, obtained on January 16, 1991; (2) BETX/TPH for vapor sample
911031-1, obtained on October 31, 1991; and (3) mercury and barium for product samples MW-2
and MW-19, obtained on August 1, 6 and/or 29, 1991.

It is our opinion that the quality of chemical analytical data used to form conclusions in this

report is acceptable based on our review of the ASI and ATI results and associated quality control

parameters.,

GeoEngineers
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January 24, 1991

Kathy Killman, Project Manager
GecEngineers, Inc. '

2405 140th Avenue N.E.

Suite 105 '
Bellevue, WA 98005

Dear Kathy:
Enclosed are the results of the analyses of samples
submitted on January 16, 1991 from Project 161-13-

B69/Unocal.

Please note we have formally changed our name to Analytical
Services, Inc. Our new telephone number is (206) 820-4551.

We appreciate this opportunity to be of service to you on
this project. If you have any questions regarding this

material, or if you just want to discuss any aspect of your
projects, please do not hesitate to contact me.

Chemist
SJL:sco

Enclosures

Analytical Services, Inc. (206) 8204551 (fax) 820-6337
12277 134!0 Court NE Redmond, Washington 98052

cC-5



Date of Report: January 24, 1991
Date Submitted: January 16, 1991
Project: 161-13-B69/Unccal

RESULTS OF ANALYSES OF ENVIROMENTAL
SAMPLES FOR METHANE BY GC/FID

Sample # Matrix Dilution Methane
Factor (ppm)
910116-1 Air 1 1,800

Ouality Assurance

Method Blank <10
910115 VI Air 1 110
(Original)
910115 VI Air 1 150
(Duplicate) ‘
C-6
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Date of Report: January 24, 1991
Date Submitted: January 16, 1991
Project: 161-13-B69/Unocal

RESULTS OF ANALYSES OF ENVIRONMENTAL
SAMPLES FOR TOTAL VOLATILE
HYDROCARBONS AS N-HEXANE

Sample # Matrix Dilution TVH
Factor (ppm)
910116-1 Air 1 } 600

Quality Assurance

Methed Blank

910115 VI Air 1 170
(Original)

910115 VI Air 1 200
(buplicate)
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GeoEngineers

FEB 22 1991
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February 18, 1991

Kathy Killman
GeoEngineers, Inc.
2405 140th Avenue N.E.
Suite 105

Bellevue, WA 98005

Dear Kathy:

Enclosed are the results of the analyses of samples
submitted on January 31, 1991 from Project 161-013-Bl4
UNOCAL Mercer and Westlake.

We appreciate this opportunity to be of service to you on
this project. If you have any questions regarding this
material, or if you just want to discuss any aspect of your

projects, please do not hesitate to contact me.

St&phen/J% Loague
Chemis

SJL

Enclosures

Analytical Services, Inc. (206) 820-4551 (fax) 820-6337
12277 134th Count NE Redmond, Washington 98052



Date of Report: February 18, 1991
Date Submitted: January 31, 19921
Project: 161-013-B14 UNOCAL Mercer and Westlake

RESULTS OF ANALYSES OF ENVIROMENTAL
SAMPLES FOR METHANE BY GC/FID

Sample # Matrix Dilution Methane
Factor (ppm)
1 910131-1 air 1 100

Quality Assurance

Method Blank ’ 1 <10
510131-1 air 1 70
{(Duplicate)
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Date of Report: February 18, 1991
Date Submitted: January 31, 1991

Project: 161-013-Bl4 UNOCAL Mercer and Westlake

RESULTS OF ANALYSES OF ENVIRONMENTAL
SAMPLES FOR TOTAL VOLATILE
HYDROCARBONS AS N-HEXANE
EXCLUDING METHANE

Sample # Matrix Dilution TVH
Factor (ppm)
210131-1 : air 1 <20
Quality Assurance
Methed Blank 1 <20
910131-1 air 1 21
{Duplicate) ‘

c-1
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March 1, 1991

Kathy Killman

GeoEngineers, Inc.

8410 154th Avenue Northeast
Redmond, WA 98052

Dear Kathy:
Enclosed are the results of the analyses of ‘samples

submitted on February 18, 1991 from Project 161-~13-B04
UNOCAL Westlake and Mercer.

We appreciate this opportunity to be of service to you on

. this project. If you have any questions regarding this

material, or if you just want to discuss any aspect of your
projects, please do not hesitate to contact me.

Sincerely,

Chemist
SJL

Enclosures

Analytical Services, Inc. (206) 820-4551 (fax) 820-6337
12277 134th Court NE Redmond, Washington 98052

cC - 12



Date of Report: March 1, 1991
Date Submitted: February 18, 1991

Project: 161-13-B04 UNOCAL Westlake and Mercer

RESULTS OF ANALYSES OF
SAMPLES FOR METHANE
Sample # Matrix Dilution
Factor
910215-1 ailr 80

Quality Assurance

Method Blank 1
910215-1 air 80
(Duplicate)

ENVIROMENTAL
BY GC/FID

Methane

(ppm)
4800

<10

4900

¢ -13



Date of Report: March 1, 19%1
Date Submitted: February 18, 1991
Project: 161-13-B04 UNOCAL Westlake and Mercer

RESULTS OF ANALYSES OF ENVIRONMENTAL
SAMPLES FOR TOTAL VOLATILE
HYDROCARBONS AS N-HEXANE
(EXCLUDING METHANE)

Sanple # | Matrix Dilution . TVH
Factor (ppm)
910215-1 air 1 260

Quality Assurance

Method Blank 1 <10

910215-1 air 1 270

C - 14
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March 12, 1991

Kathy Killman

GeoEngineers, Inc. .
8410 154th Avenue Nertheast
Redmond, WA 98052

Dear Kathy:

Enclosed are the results of the analyses of samples
submitted on March 4, 19291 from Project 161-13-B04.

Please note we have changed the price of all our air sample
analyses to $125 per sample as of March 11, 1991.

We appreciate this opportunity to be of service to you on
this project. If you have any guestions regarding this
material, or if you just want to discuss any aspect of your
projects, please do not hesitate to contact me.

Sincerely,

Chemi'st
SJL

Enclosures

Analytical Services, Inc. (206) 820-4551 (fax) 820-6337
12277 134th Court NE Redmond, Washinglon 98052
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Date of Report: March 12, 1991
Date Submitted: March 4, 1991
Project: 161-13-B04

RESULTS OF ANALYSES OF ENVIRONMENTAL
SAMPLES FOR TOTAL VOLATILE
HYDROCARBONS AS N-HEXANE
{EXCLUDING METHANE)

Sample # Matrix Dilution TVH
' Factor {ppom)
910304~1 air 1 370

Quality Assurance

Method Blank <10
910304-1 air 1 260
(Duplicate)

C - 16
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Date of Report: March 12, 1991
Date Submitted: March 4, 1991
Project: 161-13-B04

RESULTS OF ANALYSES OF ENVIROMENTAL
SAMPLES FOR METHANE BY GC/FID

Sample # Matrix Dilution : Methane
Factor (ppm)
910304-1 air 1 . .700

Quality Assurance

Method Blank <10
910304-1 air 1 730
(Duplicate)

c-17
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March 27, 1991

Kathy Killman

GeoEngineers, Inc.

8410 154th Avenue Northeast
Redmond, WA 98052

Dear Kathy:

Enclosed are the results of the analyses of samples
submitted on March 18, 1991 from Project 161-13-B04 UNOCAL
Westlake and Mercer.

We appreciate this opportunity to be of service to you on
this project. If you have any guestions regarding this
report, please feel free to call me.

v

- "
StephenfJ. Loafgde
Chemist

SJIT.

Enclosures

Analytical Services, Inc. (206) 820-4551 (fax) 820-6337
12277 134th Court NE Redmond, Washington 98052
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Date ©of Report: March 27, 1991
Date Submitted: March 18, 1991
Project: 161-13-B04 UNOCAL Westlake and Mercer

RESULTS OF ANALYSES OF ENVIROMENTAL
SAMPLES FOR METHANE BY GC/FID

Sample # Matrix Dilution Methane
Factor (ppm}
910318-1 alr 10 1800

Quality Assurance

Method Blank 1 <10
910318-1 air 10 1900
(Duplicate)

c - 20



Date of Report: March 27, 1991
Date Submitted: March 18, 1991
Project: 161-13-B04 UNOCAL Westlake and Mercer

RESULTS OF ANALYSES OF ENVIRONMENTAL
SAMPLES FOR TOTAL VOLATILE
HYDROCARBONS AS N-HEXANE
(EXCLUDING METHANE)

Sample # Matrix Dilution TVH
, . Factor (ppm)
910318-1 air 1 120

Ouality Assurance

Method Blank 1 <lo
910318-1 air 1 130
(Duplicate)

c-21
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):! ﬂkf AnolyficolTechnologies,lnc_ 2050 Arwoy Avenue, Suite A1 Costa Mesa, CA 92626 (714) 435-G180 {714} 435-9184 (FAX)
ATIL.D. : 91109001

P p— '
[ i S Ty

3

i

April 23, 1991 CINGETS

EZRZ 8§ il
Geo Engineers, Inc. Rouin LSIC RE
8410 154th Avenue N.E. E”‘e?.;w.'...’f@“l",-'_'_l3-“6b ?

O

Project Name: Unocal/Westlake/Mercer
Project # : 161-13-B04

Attention: Kathy Killmon

Analytical Technologies, Inc. has received the following sample(s):

Date Received Quantity Matrix
April 19 1991 2 Air

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do
not hesitate to call. '

R oz

Jo-An Kittleson Leon Levan
l Chemist Laboratory Manager
l cC-23



)! Ak AnclyticciTechnologies,Inc.

SAMPLE CROSS REFERENCE

Page 1
Client : Geo Engineers, Inc. Report Date: April 23, 1991
Project# ¢ 161-13-B04 ATILD. #: 91109001
Project Name  : Unocal/Westlake/Mercer
ATI # Client Description Matrix ' Date Collected
1 910417-1 Air 17-APR-91
2 910418-1 Air 18-APR-91
---TOTALS---
Matrix # Samples
Air 2

ATI STANDARD DISPOSAL PRACTICE

The sample(s) from this project will be disposed of in fourteen (14) days from the date of this report. If an extended storage period
is required, please contact our sample control department before the scheduled disposal date.

C ~ 24
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}! ik AnalyticciTechnologies,Inc.

ANALYTICAL SCHEDULE

Chient + Geo Engineers, Inc.
Project # : 161-13-B04
Project Name  : Unocal/Westlake/Mercer

ATILD. #: 91105001

Page 2

Analysis Technique/Description
METHANE GC/FID
TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE GC/FID

C-125



)! hk AnalyticoiTechnologies, Inc.

GAS CHROMATOGRAPHY RESULTS

Page 3

Client : Geo Engineers, Inc.

Project # : 161-13-B04

Project Name  : Unocal/Westlake/Mercer ATIL.D. #: 91109001

ATI # Sample Client ID # Matnix Date Date Date

Sampled Received Analyzed

1 910417-1 Air/Canister 17-APR-91 19-APR-%1 22-APR-91
2 910418-1 Air/Canister 18-APR-91 19-APR-91 22-APR-91
Method Blank Air/Canister NA NA 22-APR-91
Parameter . Units 4 2 Method Blank
METHANE - PPM(V) 2100 1100 ND <5

TOTAL VOLATILE HYDROCARBONS

(WITHOUT METHANE) PPM(V) 260 260 ND <5
* ND=Not Detected

C - 26



c)%k AnclyticolTechnologies,inc.

GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client : Geo Eungineers, Inc.
Project # : 161-13-B04
Project Name  : Unocal/Westlake/Mercer ATTL.D. # 91109001
Parameter REF 1.D. UNITS SAMPLE DUP RPD
RESULT RESULT
METHANE 91109001-01 PPM(V) 1088 1086 0.18
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) 91109001-01 PPM(V) 263 250 5.1

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result

c - 27
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c&'\,AnolyficolTechnologies,lnc. 2950 Anvay Avenue, Suile A1 Cosle Mese, CA 92026 {714) A35-G180  [714) 435,918 (E2X)
ATIL.D. : 91122001

May 8, 1991

GeoEngineers

Geo Engineers, Inc.

8410 154th Ave. N.E. ' % 6 193t

Redmond, WA 98052 Routiry /<r" (]
e M & B
File

Project Name: Unocal/Westlake & Mercer
Project # : 0161-13-B04

Attention: Kathy Killman
Analytical Technologies, Inc. has received the following sample(s):

Date Received Quantity Matrix

May 2, 1991 1 Air

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do
not hesitate to call.

%-i’xﬂmb | 2

Jo-An Kittleson Leon Levan
Chemist Laboratory Manager

cC-28



éAnc:iyiicolTechnologies,lnc.
SAMPLE CROSS REFERENCE
Client : Geo Engineers, Inc.

Project# : D161-13-B04
Project Name' : Unocal/Westlake & Mercer

Page 1

Report Date: May §, 1991
ATILD. #: 91122001

ATI STANDARD DISPOSAL PRACTICE

c-29

ATI # Client Description Matrix Date Collected
1 910501-1 Air 01-MAY-91
---TOTALS---
Matrix # Samples
Ailr 1

The sample(s) from this project will be disposed of in fourteen (14) days from the date of this report. If an extended storage period
is required, please contact our sample control department before the scheduled disposal date.



)f A\ AndlylicaiTechnologies, Inc.

ANALYTICAL SCHEDULE

Client 1 Geo Engineers, Inc.
Project # : 0161-13-B04
Project Name : Unocal/Westlake & Mercer

ATILD. #: 91122001

Page 2

Analysis Technique/Description
METHANE GC/FID
GC/FID

TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE

C ~ 30



)| ék AnalyticalTechnologies,inc.

GAS CHROMATOGRAPHY RESULTS

Page 3

l Client : Geo Engmeers, Inc,

Project # : 0161-13-B04
l Project Name : Unocal/Westlake & Mercer ATI L.D. # 91122001

ATI # Sample Client ID #. Matrix Date Date Date

Sampled Received Analyzed

I 1 910501-1 Air/Canister 01-MAY-91 02-MAY-91 03-MAY-91

Method Blank Air/Tedlar NA NA 03-MAY-91
l Parameter Units 1 Method Blank

METHANE PPM(V) 40 ND <35
l TOTAL VOLATILE HYDROCARBONS

(WITHOUT METHANE) PPM(Y) 135 ND<35

* ND=Not Detected

c - 31



):f ék AnolticolTechnologies,inc.

GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client : Geo Engineers, Inc.
Project # : 0161-13-B04
Project Name : Unocal/Westlake & Mercer ATILD. # 91122001
Parameter REF L.D. UNITS SAMPLE DUP RFD
RESULT RESULT
METHANE , 91122001-01 PPM(V) 40 42 5
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) 91122001-01 PPM(V) 135 120 12

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result

c- 32



T p
HOLYNIDIHO - Wuld « |LY - ABUBD ‘0lUM NOLLNGIHLSIA 1005-pLb(p08) BoJesUa . mmmm.wmwnmomu eMeeg « 0Cgl- mmlmom: XUBdd « |PL6-BGHELY) PBaIgUES isqe (LY A

‘au) ‘se|Bojouysa) [eondmuy JAuedwon ‘Auedwog |, - _

..,,.,uux_n:mn\.\,..» n___.:\;..umﬂk :
PegidT E 0 owe e loweny : awe L, : .

. \q == V\ - \z&ﬁw 2 el NpEd ‘SNOLLONHLSNI Wi03dS

. h D .

“mEF ) \\ﬂu:\ EE ﬂb_.,w . amebig {(AINO3SN av) ON [ sax £30ILON "HH ¥2 NYHL HILV3HD

G aaAEaan | vs..:n_ StH ﬁD E:?D _tHvz D _{nsnw) _ DAMZ B (TVWHON! w1

%cwnEoo :Auedwon i,
<_> om>"w0mm D Oz mm> ﬁomﬁdmn DNIODNO
a\\\ N0 Ay : \E : -
:81BQ) aueN pelad | (areq I8wep paud o "m.Emz pad QOO ONCD Q00D 3AIS03Y "HIENMN 53050 35VHOBNd
VR/N/A CLOVINVSIVIS D00 | wodvawy « 2/ 0%y 7000/ SINYN 1O3r0OMd
Y
;o ameubig | awig UEBH._Qw Bur ._. \% \. MW mmwz_<._.zoo uo ,mwmzaz WLOL &6% - £/- /970 ‘HIEAWNN ._.omz,oma

S Er.'AE QIFHSINONMIY | NOLLYWHOLNI LO3rOHd:

At AG GIHSINDNNIL |} AG omzm_zoz:mm

c - 33

XX Q0o 1 -708014
FACIE xlg|«|3i3 8]z[z|z iz (218 18 (8 |8 (28 (g & [aravixutw [z E
& 318151818 18)8| BlIEIB|B[E[5 5[5 BB (3 ===
Sz | mmmmmﬂmmmm%mdewmwasm.wmm - wney 7] 538&@.3&850
972 2|813]5(8]|E|F (% (B2 AR g e ola 2 2|8 Ig T SNOILONHISNI VS0de1d 3IdNYS . o~
~ S S B ™ 3 )
m I w : W Ww ’ s m m w_r 7 {2 ww £ g m 2 m Ofy  ABOFTdNWYS 9]09 ~ /9§ ‘INOHd
BB & 3 m. gl% 3l la = m 5 w < zIods v Tgmwery
2B BlE e 1RHEE 4 TA MG TR QIR ssaacy
w M - 8 e ] @ DRLQE\G 0FL  ‘ANVINOO
1S3NGIT SISATVN, N7y JRLGY | HIDVNW 1030

THI8WNN \fmon—-qmomj >gﬁ=0 h.o —l——m—!—o SE£Q-922(502) $G086 YAM'VUOIUBY 01 BIINS ‘MG BNUBAY Seus”
a1vq 10207 //- Rl o L —
S EE EN N I A =N I =




):5é\:: AnolyticolTechnologies,lnc. 2950 Airway Avenue, Suile A-1 Cosia Mieso, CA 92626 (714} 435-9180  (714) 435-9184 (FAX] l
ATI 1.D. : 91142001

May 24, 1991 | l
Canknsineorg

Geo Engineers, Inc. v A

8410 154th Avenue N.E. MAY 31 99

Redmond, WA 98052 }fj// “.

Project Name: Unocal/Westlake & Mercer rie AOL7 0132 829'?

Project # : 161-13-B04

Attention: Kathy Killman

Analytical Technologies, Inc. has received the following sample(s):

Date Received Quantity Matrix
May 22, 1991 1 Air

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table.

The results of these analyses and the quahty control data are enclosed. If you have any questions please do
not hesitate to call.

Jo-An Kittleson Leon Levan
Chemist Laboratory Manager

C - 34



!! AnolyicalTechnologies,Inc.

SAMPLE CROSS REFERENCE
Page 1

Client : Geo Engineers, Inc. Report Date: May 24, 1951

Project# : 161-13-B04 ATILD, #: 91142001
Project Name : Unocal/Westlake & Mercer

ATI # Client Description Matrix Date Collected

910520-1 Air 20-MAY-91

~TOTALS-—

Air 1
ATI STANDARD DISPOSAL PRACTICE

The sample(s} from this project will be disposed of in fourteen (14) days from the date of this report. 1f an extended storage penod
is required, please contact our sample control department before the scheduled disposal date.

l Matrix # Samples

.

C - 35



)! ék AnaiviicclTechnologies,inc.

Chent : Geo Engineers, Inc.
Project # : 161-13-B04
Project Name : Unocal/Westlake & Mercer

ANALYTICAL SCHEDULE

ATILD. #: 91142001

Page 2

Analysis Technique/Description
METHANE GC/FID

TOTAL VOLATILE HYDROCARBONS

(WITHOUT METHANE) GC/FID

C - 36



)! A\ AnalyvlicclTechnologies,inc.

GAS CHROMATOGRAPHY RESULTS

E * ND=Not Detected

c - 37

Page 3

Client : Geo Engineers, Inc.
Project # : 161-13-B04
Project Name : Unocal/Westlake & Mercer ATILD. #: 91142001
ATI # Sample Client ID # Matrix Date Date Date

Sampled Received Analyzed
1 910520-1 Air/Canister 20-MAY-91 22-MAY-91 23-MAY-91
Method Blank AirfTedlar NA NA . 23-MAY-91
Parameter Units 1 Method Blank
METHANE PPM(V) ND <5 ND <5
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) PPM(V) ND <35 ND <5



)! ﬂ\ AnalvticalTechnologies, Inc.

GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Pape 4
Client : Geo Engineers, Inc.
Project # : 161-13-B04
Project Name : Unocal/Westlake & Mercer ATI LD. # 91142001
Parameter REF 1.D. UNITS SAMFLE Dup RPD
RESULT RESULT
METHANE 91142001-01 PPM(V) ND<5 ND <5 -
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) 91142001-01 PPM(V) ND <5 ND <5 -

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result

c - 38
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-

& AﬂONTiCO[T&ChI‘\OlOQiGS,IDC. 2950 Airway Avenue, Suife A1 Costa Masa, CA 92626 (714} 435-9180 (714) 435-9184 (FAX)

ATILD. : 91157001

June 11, 1991

Geo Engineers, Inc. ST R
8410 154th Avenue N.E. _ S A
Redmond, WA 98052 S

Project Name: Unocal/Westlake/Mercer -

Project # : 161-13-B04
Attention: Kathy Killman | " w
Analytical Technologies, Inc. has reéeived the following sample(s):
Date Received Quantity Matrix l
June 6 1991 1 Alr

L

The sample(s) were analyzed with EPA methodology or cqilivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference tabie.

The results of these analyses and the quality control data are enclosed. If you have any questions plca'se do
not hesitate to call. |

t\ oottt — o=

Jo-An Kittleson Leon Levan
Chemist Laboratory Manager

c ~ 40



Client
Project#
Project Name

: Geo Engineers, Inc.
161-13-B04
: Unocal/Westlake/Mercer

k AQOWHCCflTeCh nOIOQieS,I NC. 2950 Arway MAvenue, Suite A1 Costa Mesa,

SAMPLE CROSS REFERENCE

CA Q2526 (714) A35-9180 (714) 435-9184 [FAX)

Page 1

Report Date: June 11, 1991
ATILD. #: 91157001

o Wy I W ol

ATI STANDARD DISPOSAL PRACTICE

C - 41

ATI # Client Description Matrix Date Collected
1 910605-1 Air 05-JUN-91
-—-TOTALS---
Matrix # Samples
Air 1

The sample(s) from this project will be disposed of in fourteen (14) days from the date of this report. If an extended storage period |
is required, please contact our sample control department before the scheduled disposal date.



()%\ AﬂO|yTiCO]T€Ch nologies,lnc. 2050 Airway Avenug, Suile A1 Cosla Meso, CA 92626 (714) 436-G180  [714) 435-9184 [FAX)

ANALYTICAL SCHEDULE

Page 2
Client : Geo Engineers, Inc.
Project # : 161-13-B04
Project Name  : Unocal/Westlake/Mercer ATII.D. #: 91157001
Analysis Technique/Description
METHANE GC/FID
TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE GC/FID

C - 42



AnolyricolTechnologles,lnc. 2050 Airway Avenue, Suite A1 Costa Meso, CA 92626 [714) 4359180 [714) 435-9184 (FAX)

GAS CHROMATOGRAPHY RESULTS

Page 3

GCIient : Geo Engineers, Inc.

Project # : 161-13-B04
! Project Name  : Unocal/Westlake/Mercer ATILD. #: 91157001

ATI # Sample Client ID # Matrix Date Date Date

Sampled Received Analyzed

ﬂ_ 1 910605-1 ‘ Air/Canister 05-JUN-91 06-JUN-91 10-JUN-91

Method Blank AirfTedlar NA NA 10-JUN-91

Parameter Units 1 Method Blank

'METHANE PPM(V) 57 ND<5
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) PPM(V) 680 ND <5

* ND=Not Detected

C - 43



A

AnolyficolTechnologies,Inc. 2950 Airway Avenue, Suite A-1 Costa Mesa, CA 92626 (71

GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client : Geo Engineers, Inc.
Project # : 161-13-B04
Project Name  : Unocal/Westlake/Mercer ATIL.D. #: 91157001
Parameter REF 1.D. UNITS SAMPLE DUP RFD
RESULT RESULT
METHANE 91157001-01 PPM(V) 57 58 1.7
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) 9115700101 PPM(V) 680 670 1.5

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Resulf) * 100/average result

C - &4h
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4) A35-9180 (714) 4355184 [FAX) '
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June 24, 1991

Geo Engineers, Inc.
8410 154th Avenue N.E.
Redmond, WA 98052

Project Name: Unocal/Westlake & Mercer

Project # : 161-13-B04

Attention: Kathy Killman

Analytical Technologies, Inc. has received the following sample(s):

Date Received

June 20, 1991

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than” indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do

not hesitate to call.

Kerhgat—

Jo-An Kittleson
Chemist

,A\, AnalyficalTechnologies,inc.

Quantity Matrix

1

2950 Airway Avenue, Suite A1 Costa Mesa, CA 92626 (714} 435-9180  (714) 435-9184 [FAX]'

ATILD. : 91171002

,(S/CK

llol~13

7

Alr

W2

' Leon Levan
Laboratory Manager

C - 46



)! A\ AnclyiicolTechnologies,inc.

SAMPLE CROSS REFERENCE
Page 1

Client 1 Geo Engineers, Inc, Report Date: June 24, 1991

Project# : 161-13-B04 ATI LD, #: 91171002
: Project Name : Unocal/Westlake & Mercer

' ATI # Client Description Matrix : Date Collected
' 1 010619-1 Air 19-JUN-91
---TOTALS---
a Matrix # Samples
Air I

ATI STANDARD DISPOSAL PRACTICE

The sample(s) from this project will be disposed of in fourteen (14) days from the date of this report. If an extended storage period
.jis required, please contact our sample control department before the scheduled disposal date.

"
.
"

-

C - 47



)f A\ AnclviicalTechnologies, Inc.

ANALYTICAL SCHEDULE

Page 2
Client : Geo Engineers, Inc,
Project # : 161-13-B4
Project Name : Unocal/Westlake & Mercer ATI1D. #: 91171002
Analysis Technique/Description
METHANE GC/FID
TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE

C - 48

GC/FID
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)! A\ AnalyticalTechnologies,inc.

GAS CHROMATOGRAPHY RESULTS

Page 3
Client : Geo Engineers, Inc.
Project # : 161-13-B04
Project Name : Unocal/Westlake & Mercer ATILD. # 91171002
% ATI # Sample Client ID # Matrix Date Date -, Date
Sampled Received Analyzed
i 1 910619-1 Air/Canister 19-JUN-91 20-JUN-91 21-JUN-91
" Method Blank Air/Tedlar NA NA 20-JUN-91
' Parameter Units 1 Method Blank
~ METHANE PPM(V) 3200 ND <5
l TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) PPM(V) 930 ND<5

!

* ND=Not Detected

C — 49



)| AK AnclyticclTechnologies,inc.

GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client : Geo Engineers, Inc.
Project # : 161-13-B04
Project Name : Unocal/Westlake & Mercer ATII.D. # 91171002
Parameter ' REF LD. UNITS SAMPLE - DUP RPD
RESULT RESULT
METHANE . . 91171002-01 PPM(V) 3200 3300 31
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) 91171002-01 PPM(V) 930 900 3.3

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result

c ~ 50
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)! &k, Anonyicngechnologies,Inc_ 2950 Atway Avenue. Sulle A1 Costa Mesa, CA 92626 (714) 435-9180 (714 435-9184 [FAX}'--'
ATII.D. : 91189001 -
Juty 11, 1991

GeoEngi
Geo Engineers, Inc. gineers
8410 154th Avenue N.E.
Redmond, WA 98052 JUL 25 1991
Rouing A S/ [y
Project Name: Unocal/Westlake & Mercer A O. .. H..A....‘:,':,‘_'_'B

Project # : 0161-013-B04
Attention: Kathy Killman
Analytical Technologies, Inc. has received the following sample(s):

Date Received Quantity Matrix

Tuly 8, 1991 1 Air

The sample(s) were analyzed with EFA methodology or equivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do
not hesitate to call.

A an i T - .y - - e

& Vet -z — g
Jo-An Kittleson Leon Levan -
Chemist Laboratory Manager '

C - 52 l



)! A\ AnalvticalTechnologies, nc.

' SAMPLE CROSS REFERENCE

Page 1

Client : Geo Engineers, Inc. Report Date: July 11, 1991

Project# : 0161-013-B04 ATILD. #: 91189001
B Project Name : Unocal/Westlake & Mercer
B ATI # Client Description Matrix Date Collected

1 910703-1 Air 3-JUL-91
. -—~TOTALS--

Matrix # Samples
Alr 1

rl + - ”

\
;

- N e

C - 53



)5 Ak AnclyicolTechnologies,inc.

ANALYTICAL SCHEDULE

Client : Geo Engineers, Inc,
Project # : 0161-013-B04 :
-Project Name : Unocal/Westlake & Mercer

ATILT.D. #: 91185001

Page 2

Analysis Technque/Description
METHANE GC/FID
TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE GC/FID

C — 54
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). &k AnclylicalTechnologies,inc

GAS CHROMATOGRAPHY RESULTS

* ND = Not Detected

C - 55
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Page 3

Client : Geo Engineers, Inc,
Project # : 0161-013-B04
Project Name : Unocal/Westlake & Mercer ATLLD. # 91189001
ATI # Sample Client ID # Matrix Date Date Date

Sampled Received Analyzed
1 910703-1 Air/Canister 3-JUL-91 8-JUL-91 11-JUL-91
Method Blank Air/Tedlar ~NA NA 11-JUL-91
Parameter Units 1 Method Blank
METHANE PPM(V) 64 ND <5
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) PPM(V) 540 ND<5



)! AK, AncivticolTechnologies, inc.

GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client : Geo Engineers, Inc,
Project # : 0161-013-B04
Project Name : Unocal/Westlake & Mercer ATIL.D. # 91189001
Parameter REF L.D. UNITS SAMPLE bUP RPD
: RESULT RESULT g
METHANE 91189001-01 PPM(V) 64 64 0
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) 91189001-01 PPM(V) 540 460 16

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result

C - 56
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AnolyiicolTechnologles,lnc. 2950 Airway Avenue, Suite A1 Costa Masa, CA G2626  (714) 435-9180  (714) 435-9184 [FAX)

Remit to Corporate Office: INVOICE
5550 Morehouse Drive CM 40065

San Diego, CA 92121-1709

(619) 458-9141

BILLED TO:
‘ Geo Engineers, Inc, ACCESSION #: 91189001-01
L 8410 154th Avenue N.E. DATE: July 11, 1991

Redmond, WA 98052
CUSTOMER #: 342565
AUTHORIZED BY: Kathy Killman
P.O. #:
PROJECT NAME: Unocal/Westlake & Mercer
PROJECT #: 0161-013-B04

*¥* SAMPLES RECEIVED ON 7/8/91
TEST DESCRIPTION . SURCHARGE

METHANE
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE)

¢
H ! B . f

CANISTER LEASING

$225.00 |

TERMS: Net 30 Days - 1'4% Finance Charge on Balance Due over 30 days.

-~ i - . : _ - el d_ .

Cc - 57



):f !\: AHO|yTiCC1|TeChn0|OgieS,]nC. 2950 Ainway Avenue, Suile A1 Cosla Mesa, CA 92626 (714) A35-3180  (714) 435-9484 [FAK
ATI I.D. : 91199002

July 22, 1991

GeoEngineers

Geo Engineers, Inc.
8410 154th Avenue N.E.
Redmond, WA 98052

Project Name: Unocal/Westlake & Mercer ang/é[ H .
Project # + 0161-013-B04 A —

Attention: Kathy Killman
Analytical Technologies, Inc. has received the following sample(s):

Date Received Cuantity Matrix

July 18, 1991 3 Air

The sample(s). were analyzed with EPA methodology or equivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table,

‘The results of these analyses and the quality control data are enclosed. If you have any questions please do
not hesitate to call.

N T P e

Jo-An Kittleson Leon Levan
Chemist Laboratory Manager

- - - \
J; " ' N
i - ‘i’

s TR e an . e

-
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)! A\ AnclyticaiTechnologies, Inc.

SAMPLE CROSS REFERENCE

Page 1
Client : Geo Engineers, Inc. Report Date: July 22, 1991
Project# : 0161-013-B04 ATILD. #: 91199002
l Project Name : Unocal/Westlake & Mercer
l ATI # Client Description Matrix Date Collected
1 910717-1 Air - 17-JUL-91
2 010717-2 Air 17-JUL-91
3 910717-3 Air 17-JUL-91
l —TOTALS-—
Matrix # Samples
l Air 3

C - 59



}! J.K AnchivticalTechnologies,Inc

ANALYTICAL SCHEDULE
Page 2
Client : Geo Engineers, Inc.
Project # : 0161-013-B04
Project Name : Unocal/Westlake & Mercer ATI LD. #: 91199002
Analysis Technique/Description
METHANE - GC/FID

TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE

C - 60
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éAno\yticcr!Techno[ogies,lnc.

GAS CHROMATOGRAFPRY RESULTS

~

Page 3
Client . Geo Engineers, Inc.
Project # : 0161-013-B04
Project Name : Unocal/Westlake & Mercer ATI IL.D. #: 91199002
ATI # Sample Client ID # Matrix Date Date Date
E Sampled Received Analyzed
il | 910717-1 Air/Canister 17-JUL-91 18-JUL-91 18-JUL-91
~2 910717-2 Air/Canister 17-JUL-91 18-JUL-91 18-JUL-91
' 3 910717-3 Air/Canister 17-JUL-91 18-JUL-91 18-JUL-91
Method Blank AirfTedlar NA NA 18-JUL-91
I Parameter Units 1 2 3 Method Blank
METHANE PPM(V) 48000 34000 860 ND<5
TOTAL VOLATILE HYDROCARBONS
PPM(V) 124000 7200 1000 ND<5

l, (WITHOUT METHANE)

} * ND=Not Detected

Cc - 61



é_&AnolyncoITechnologies,lnc_

GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Pape 4
Client : Geo Engineers, Inc. ,
Project # : 0161-013-B04
Project Name : Unocal/Westlake & Mercer ATI L.D. # 91199002
Parameter REF 1.D. UNITS SAMPLE Dup RPD
: RESULT RESULT
METHANE 9119%002-03 PPM(V) 860 920 6.7
TOTAL VOLATILE HYDROCARBONS
{(WITHOUT METHANE) 91199002-03 PPM(V) 1000 1000 0.0

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result

C - 62



)#\ AI’]O[y ﬁcngechnologies,lnc. 2680 Airway fvenue, Suite A1 Costa Mesa, CA 92626 {714) 435-9180  (714) 4359184 [FAX)

Remit to Corporate Office: INVOICE
5550 Morehouse Drive CM 40072

San Diego, CA 92121-1709
(619) 458-9141

Page 1

BILLED TO:

Geo Engineers, Inc. ACCESSION #: 91195002-01,02,03
8410 154th Avenue N.E. DATE: July 22, 1991

Redmond, WA 98052

. CUSTOMER #: 342565
AUTHORIZED BY: Kathy Killman

P.O. #:
PROJECT NAME: Unocal/Westlake & Mercer
PROJECT #: 0161-013-B04

*** SAMPLES RECEIVED ON 7/18/91

TEST DESCRIPTION . SURCHARGE

METHANE
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) : $525.00

CANISTER LEASING $225.00

ISCOUNT =

$675.00

TERMS: Net 30 Days - 1'4% Finance Charge on Balance Due over 30 days.




k]

)i ék: AnolyficolTechnologies,lnc. 2950 Airwoy Avenue, Suite A1 Costa Mesa, CA 92626 (714) 435-9180 (714} 435-9184 [F

ATII.D.: 91-218-001

August 12, 1991

GeoEngineers

Geo Engineers, Inc. .

8410 154th Avenue N.E. AUG 2 & 1391
Redmond, WA 98052 Routing /{ K b - ok
Project Name: Unocal/Westlake & Mercer Fiig
Project # : 161-13-B69

Attention: Kathy Killman

Analytical Technologies, Inc. has received the following sample(s):

Date Received Quantity Matrix
August 6, 1991 1 Air | '

analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed '
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do l
not hesitate to call.

- Jo-An Kittleson Leon Levan
Chemist Laboratory Manager .
C - b4 '



)! ﬁk AnclyticoiTechnologies, Inc.

SAMPLE CROSS REFERENCE
Page 1

Client : Geo Engineers, Inc. Report Date:  August 12, 1991
Project# : 161-13-B69 ATILD. # : 91-218-001
Project Name : Unocal/Westlake & Mercer

ATI # Client Description Matrix Date Collected
1 G10801-1 - Air 01-AUG-91
—~—TOTALS~—-
Matrix # Samples
Alr 1
C -~ 65



):! Ak AnalyticoTechnologies,inc.

ANALYTICAL SCHEDULE

Client : Geo Engineers, Inc.
Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer

ATILD. #: 91-218-001

Page 2

Analysis Technique/Description
METHANE GC/FID
TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE GC/FID

C - 66
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)f A\ AnclyticolTechnologies,!nc.

GAS CHROMATOGRAPHY RESULTS

Page 3

Client :—Geo Engineers, JInc.____
Project # : 161-13-B69
Project Name : Unpocal/Westlake & Mercer ATILD. # 91-218-001
ATI # Sample Client ID # Matrix Date Date Date

Sampled Received Analyzed
1 910801-1 Air/Canister 01-AUG-91 06-AUG-91 09-AUG-91
Method Blank Air/Tedlar NA NA 09-AUG-91
Parameter Units 1 Method Blank
METHANE PPM(V) 77 ND <5
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) PPM(V) 420 ND <5

* ND=Not Detected

* See Appendix for ppm(v) calculation formulas.



)! gk AnclyticalTechnologies, Inc

GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client : Geo Engineers, Inc.
Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer ‘ ATI LD. #: 91-218-001
Parameter REF I.D. UNITS SAMPLE DUP " RPD
: RESULT RESULT
METHANE 91-218-001-01 PPM(V) 77 77 0
TOTAL VOLATILE HYDROCARBONS
{WITHOUT METHANE) 91-218-001-01 PPM(V) 420 380 10

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100faverage result

C - 68



éﬁ_&, AnalyticolTechnologies, Inc.

APPENDIX
PPM(V) CALCULATION FORMULAS

The following condensed formula was used to calculate sample results in ppm(v).

concentration ppm(v) = (m)(10E3)(24.45)
(NMW)
where: m = mg of constituent detected in the air sample

v = volume in liters of sample injected
MW = molecular weight of constituent detected

The ppm(v) results are dependent on the molecular weight used in the above equation. To
compare ppm(v) results that have different reference molecular weights the following relationship
is used:

ppm(v) o /MW

Using this basic relationship the following equation can be derived:

ppm(Va_ MWb
ppm(v)b MWa

The above equation can be used to compare the ppm(v) results of different constituents.
Notes:

1. The molecular weight of methane; 16 g/mole was used in calculating the TVH results in
ppm(v).

cC - 69



):! ék: AnO|yTiCOITe'Ch nologies,lnc. 2950 Airway Avenue, Suite A-1 Costa Mesa, CA 92626 (714) 436-9180 (714) 435-6184 [.\‘)

Remit to Corporate Office:
5550 Morehouse Drive

San Diego, CA 92121-1709
(619) 458-9141

BILLED TO:

Geo Engineers, Inc.
8410 154th Avenue N.E.
Redmond, WA 98052

AUTHORIZED BY: Kathy Killman

PROJECT NAME: Unocal/Westlake & Mercer

PROJECT #: 161-13-B69

**% SAMPLES RECEIVED ON 8/6/91

INVOICE
CM 40092 '

ACCESSION #: 91-218-001
DATE: August 12, 1991

CUSTOMER #: 342565

P.O. #:

TEST DESCRIPTION

METHANE
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE)

CANISTER LEASING

$225.00

TERMS: Net 30 Days - 1'4% Finance Charge on Balance Due over 30 days.
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Zﬁk AnalyticolTechnologies,Inc. 560 naches Avenue. 5.w.. suite 101, Renton, WA 98055, (206) 226-8335

ATI I.D. # 9108-024

Geokngineers
SEP 10 1391
Rautin _jﬁAm:g ST

Fle o

September 9, 1991

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

Attention : Kathy Killman

Project Number : 161-13-B69

Project Name : Unocal Westlake/Mercer

On August 2, 1991, Analytical Technologies, Inc. received two product samples
for analysis. On August 6, 1991, additional quantities of these samples were
received. The samples were analyzed with EPA methodology or equivalent

methods as specified in the attached analytical schedule. The results, sample
cross reference, and the quality control data are enclosed.

onna M. McKinney Frederick W. Grothkopp
Senior Project Manager _ Laboratory Manager
FWG/elf
cC-172



' AnolyiicoITechnologies,lnc.
' ATI I.D. # 9108-024
SAMPLE CROSS REFERENCE SHEET

lCLIENT ¢ GEOENGINEERS, INC.
PROJECT # : 161-13-B69

'PROJECT NAME : UNOCAL WESTLAKE/MERCER

lA’I‘I # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9108-024-1 MW-2 08/01/91 . PRODUCT

9108-024-2 MW=-19 08/01/91 PRODUCT

PRODUCT 2

l ATI STANDARD DISPOSAL PRACTICE

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

i




)! *K AnalyticalTechnologies, inc.
ATI I.D. # 9108
ANALYTICAL SCHEDULE
CLIENT : GEOENGINEERS, INC.

PROJECT # : 161-13-~B69
PROJECT NAME : UNOCAL WESTLAKE/MERCER

—— ——— —— i —— — —————— s S —— ———— ————— —— . ————

ANALYSIS ' TECHNIQUE REFERENCE

BETX GC/PID EPA 8020

FUEL HYDROCARBONS GC/FID EPA 8015

TCLP PREPARATION - EPA 1311

ARSENIC ICAP EPA 6010

BARIUM ICAP EPA 6010

CADMIUM ICAP EPA 6010

CHROMIUM ICAP EPA 6010

LEAD ICAP EPA 6010 i

MERCURY AA/COLD VAPOR EPA 7470

SELENIUM ICAP EPA 6010

SILVER ICAP EPA 6010

FLASH POINT PENSKY-MARTENS EPA 1010

PH ELECTRODE EPA 5045

R = ATI - Renton

SD = ATI - San Diego
PHX = ATI - Phoenix
PNR = ATI - Pensacola
FC = ATI - Fort Collins
SUB = Subcontract

c -~ 74
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)! K* AnclyticalTechnologies,inc
ATI I.D. # 9108-024

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A

PROJECT # : 161-13-B69 DATE RECEIVED : N/A

PROJECT NAME : UNOCAL WESTLAKE/MERCER - DATE EXTRACTED : N/A

CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 08/06/91

SAMPLE MATRIX : WATER UNITS : ug/L
' EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1

COMPOUND RESULT

BENZENE <0.5

ETHYLBENZENE <0.5

TOLUENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 111
¢ - 75



) kl AnciyticalTechnologies, Inc.

ATI I.D. # 9108-024

VOLATILE ORGANIC ANALYSTIS
DATA SUMMARY

CLIENT ¢ GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161~13-B69 DATE RECEIVED t N/A
PROJECT NAME : UNCCAL WESTLAKE/MERCER DATE EXTRACTED : N/A ‘
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 08/07/91
SAMPLE MATRIX : WATER UNITS _ : ug/L
EPA METHOD : 8020 (BETX) " DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE 96

C-76



' )! AK AnalyticolTechnologies,Inc.

l ATI I.D. # 9108-024
VOLATILE ORGANIC ANALYSIS
' DATA SUMMARY
CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-13-B69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL WESTLAKE/MERCER DATE EXTRACTED : N/A
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 08/08/91
SAMPLE MATRIX : WATER UNITS : ug/L
lEPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
' COMPOUND RESULT
BENZENE <0.5
ETHYLBENZENE : <0.5
TOLUENE <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE ' 95

c - 77



)5 !k AnalyticalTechnologies, inc.

ATI I.D. # 9108-024-1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED

PROJECT # : 161-13~B69 DATE RECEIVED

PROJECT NAME : UNOCAL WESTLAKE/MERCER DATE EXTRACTED

CLIENT I.D. 1 MW-2 DATE ANALYZED

SAMPLE MATRIX : PRODUCT UNITS

EPA METHOD : 8020 (BETX) DILUTION FACTOR

COMPOUND RESULT

BENZENE 380,000

ETHYLBENZENE 7,400,000

TOLUENE 8,500,000

TOTAL XYLENES . 70,000,000 D
SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE ‘ 110

D = Value from a 1,000,000 fold diluted analysis.

cC-78
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. AnoMicolTechnologies,lnc.

ATI I.D. # 9108-024-2

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

lCLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/01/91
PROJECT # : 161-13-B69 DATE RECEIVED : 08/02/91
PROJECT NAME : UNOCAL WESTLAKE/MERCER DATE EXTRACTED : N/A

lCLIENT I.D. : MwW-19 DATE ANALYZED : 08/07/91
SAMPLE MATRIX : PRODUCT UNITS : ug/L

lEPA METHOD : 8020 (BETX) DILUTION FACTOR : 100,000
COMPOUND RESULT
BENZENE 7,300,000
ETHYLBENZENE 18,000,000 D
TOLUENE 64,000,000 D
TOTAL XYLENES 130,000,000 D

SURRCGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE 111

D = Value from a 10,000,000 fold diluted analysis.

c-179
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ATI I.D. # 9108-024

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9108-047-1
PROJECT # + 161-13-B69 : DATE EXTRACTED : N/A
- PROJECT NAME - : UNOCAL WESTLAKE/MERCER DATE ANALYZED : 08/06/91
EPA METHOD : 8020 (BETX) UNITS : ug/L
SAMPLE MATRIX : WATER
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
COMPOUND RESULT ADDED RESULT REC. RESULT REC. RPD
BENZENE 0.7 20.0 20.7 100 19.3 93 7
TOLUENE <0.5 20.0 20.4 102 19.1 96 7
TOTAL XYLENES . <0.5 40.0 40.6 102 39.0 98 4
% Recovery = (Spiked Result - Sample Result)
——————————————————————————————— x 100
Spike Concentration
RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result) |
------------------------------------ X 1GO0

Averadge Result

C -~ 30
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FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

' ATI I.D. # 9108-024

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-13-B69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL WESTLAKE/MERCER DATE EXTRACTED : 08/06/91
CLIENT I.D. : REAGENT BLANK/RINSE BLANK DATE ANALYZED : 08/06/91
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
'METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
I COMPOUND RESULT
FUEL HYDROCARBONS <5

HYDROCARBON RANGE ' Cc7 - €12
HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDROCCARBONS ' <5
lHYDROCARBON RANGE Cl2 - C24
- HYDROCARBON QUANTITATION USING DIESEL

c - 81
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ATI I.D. # 9108-024

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/B .
PROJECT # : 161-13-B69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL WESTLAKE/MERCER . DATE EXTRACTED : 08/06/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 08/06/91
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUND RESULT
FUEL HYDROCARBONS <5
HYDROCARBON RANGE Cc7 - Ci2
HYDROCARBON QUANTITATION USING GASOLINE
FUEL HYDROCARBONS <5
HYDROCARBON RANGE Ccl12 - C24
HYDROCARBON QUANTITATION USING DIESEL

C - 82
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. )! Ak AnalyticolTechnologies,inc

' ATI I.D. # 9108-024-1
FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

lCLIENT : GEOENGINEERS, INC. DATE SAMPLED : 08/01/91
PROJECT # : 161-13-B69 DATE RECEIVED : 08/02/91
PROJECT NAME : UNOCAL WESTIAKE/MERCER . DATE EXTRACTED : 08/06/91
CLIENT I.D. : MW-2 DATE ANALYZED : 08/07/91
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg

lMETHOD : 8015 (MODIFIED) DILUTION FACTOR : 4000
COMPOUND RESULT
FUEL HYDROCARBONS *

HYDROCARBON RANGE c7 - C12
HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDROCARBONS *
HYDROCARBON RANGE clz - C24
HYDROCARBON QUANTITATION USING : DIESEL

* Sample chromatogram indicates a gasoline-like contamination.

¢C - 83
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ATI I.D. # 9108-024-2

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT ¢ GEOENGINEERS, INC. DATE SAMPLED ¢ 08/01/91
PROJECT # : 161-13-B69 DATE RECEIVED : 08/02/91
PROJECT NAME : UNOCAL WESTLAKE/MERCER DATE EXTRACTED : 08/06/91
CLIENT I.D. : MW-19 DATE ANALYZED : 08/07/91
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
METHOD : 8015 (MCDIFIED) DILUTION FACTOR : 4000
COMFPOUND RESULT

FUEIL HYDROCARBONS *

HYDROCARBON RANGE c7 - €12

HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDROCARBONS *

HYDROCARBON RANGE _ Clz - C24

HYDROCARBON QUANTITATION USING DIESEL

* Sample chromatogram indicates a gasoline-like contamination.

C - 84
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' ' ATI I.D. # 9108-024

CLIENT : GEOENGINEERS, INC. MATRIX : LEACHATE
PROJECT # : 161-13-B6%S
PROJECT NAME : UNOCAL WESTLAKE/MERCER

TCLP
METALS ANALYSIS

—— S S P A e S A il ke S D S S T S S S S S T T — —— ——— S I S —— —— - T T S S S S — T T P S AR ——— v

ELEMENT DATE PREPARED DATE ANALYZED

'ARSENIC 08/12/91 08/14/91
BARIUM 08/12/91 08/14/91

l CADMIUM 08/12/91 08/20/91
CHROMIUM 08/12/91 08/14/91

ILEAD 08/12/91 . 08/20/91
MERCURY 08/12/91 08/29/91
SELENTUM 08/12/91 08/14/91
SILVER 08/12/91 08/14/91

C -85
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é:k: AnalyticalTechnologies, Inc.
ATI I.D. # 9108-024
TCLP
METALS ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. MATRIX : LEACHATE
PROJECT # : 161-13-B69 |
PROJECT NAME : UNOCAL WESTLAKE/MERCER UNITS : mg/L

MW-2 MW-19 REAGENT
ELEMENT -1 -2 BLANK
ARSENIC <0.05 <0.05 <0.05
BARIUM 0.049 0.005% 0.002
CADMIUM <0.020 * <0.004 * <0.002
CHROMTUM <0.006 <0.006 <0,006
LEAD 0.27 0.84 <0.02
MERCURY <0.0004 <0.0004 <0.,.0002
SELENIUM_.“M <0.05 <0.05 <0.05
SILVER <0.003 <0.003 <0.003

* Higher detection limit due to matrix interference.
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' ).!k AnalyticolTechnologies,Inc.

l ) ATI I.D. # 9108-024
TCLP
METALS ANALYSIS
I QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. MATRIX : LEACHATE
PROJECT # : 161-13-B69 '
PROJECT NAME : UNOCAIL WESTLAKE/MERCER UNITS : mg/L
I SAMPLE DUP SPIKED SPIKE %
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC
lARSENIC 9108-024-2 <0.05 <0.05 NC l1.02 1.00 102
BARIUM 9108-024-2 0.005 0.005 0 0.95 1.00 94
CADMIUM 9108-024-2 <0.004 <0.004 NC 0.86 1.00 86
'CHROMIUM 9108-024-2 <0.006 <0.006 NC 0.99 1.00 99
LEAD 9108-024-2 0.84 0.92 9 1.61 1.00 77
'MERCURY 9108-140-3 <0.0002 <0.0002 NC 0.0006 0.0010 60
'MERCURY BLANK SPIKE N/a N/A N/A 0.0010 0.0010 100
SELENIUM 2108-024-2 <0.05 <0.05 NC 1.02 1.00 102
lSILVER 9108~-024-2 <0.003 <«0.003 NC 0.91 1.00 91
.NC = Not calculable.
@ ¥ Recovery = (Spike Sample Result - Sample Result)
1' ------------------------------------- x 100
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)
---------------------------------- x 100

Average Result
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ATI I.D. # 9108-024
GENERAL CHEMISTRY ANALYSIS
CLIENT GEOENGINEERS, INC. MATRIX : PRODUCT

PRCJECT # : 161-13-B&9
PROJECT NAME : UNOCAL WESTLAKE/MERCER

—— oy T S — — —r W Y S ——— T PUD A A i ik b T T N W ST A SR AU TS Sl et SN S S S S S P P L VS S S S S S S S L S S AR S S S LS ek — w — —

PARAMETER DATE PREPARED DATE ANALYZED
FLASH POINT | 08/07/91
PH : - 08/13/91

C - 88
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. ATI Y.D. # 9108-024
GENERAL CHEMISTRY ANALYSIS
l DATA SUMMARY
CLIENT : GEOENGINEERS, INC. MATRIX : PRODUCT
PROJECT # : 161-13-B69
PROJECT NAME : UNOCAL WESTLAKE/MERCER UNITS : °F
lATI I.D. # CLIENT I.D. FLASH POINT
I 9108-024-1 MW-2 100
9108-024-2 MW-19 78
] -5
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ATI I.D. # 9108-024

GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY

CLIENT , : GEOENGINEERS, INC. MATRIX : PRODUCT
PROJECT # : 161-13-B69
PROJECT NAME : UNOCAL WESTLAKE/MERCER UNITS : -
ATI I.D. # CLIENT I.D. PH
9108-024~1 MW-2 6.1
9108~024-2 MW-19 6.2
cC -9
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l ATI I.D. # 9108-024
GENERAL CHEMISTRY ANALYSIS

l QUALITY CONTROL DATA
CLIENT : GEOENGINEERS, INC. MATRIX : PRODUCT
PROJECT # ¢ 161~13-B69
PROJECT NAME : UNOCAL WESTLAKE/MERCER UNITS : -

l SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT ADDED REC
PH $108-126-1 6.46 6.41 1 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result}

|
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|
|
|
I
|
|
i
|
I
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Average Result
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SPECTRA Laboratories,

Inc.

2221 Ross Way ¢ Tacoma, WA 98421

August 14, 1991

Analytical Technologies, Inc, .
560 Naches Avenue S.W., Suite 101
Renton, WA 98055

Customer #82033

Attn: Donna McKinney

Spectra # 1D:
60577 9108-024-1 Product & H20
60578 9108-024-2 Product

Flash Point P.M.C.C. by ASTM D-93

SPECTRA LABORATORIES, INC.

A5 T

Steven G. Hibbs, Chemist

c - 97

o (206) 272-4850

Project: 9108-024
P.O. #05797

Date Sampled: 8-1-91
Date Received: 8-6-91
Date Analyzed: 8-7-91

100
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):! ék: AﬂQl\/ﬂCOWeChnOlogies,,ﬂC. 2950 Aoy Avenue, Suile A1 Costa Masa, CA 92626 (712} 435-9180  (714) 435-9184 (FAX)
ATI1.D. : 91-238-001
l September 6, 1991
. - Geokngineers
Geo Engineers SEP 11 1931

8410 154th Avenue N.E.
Redmond, WA 98052 vty KTSK L

Project Name: Unocal/Westlake & Mercer
Project # : 161-13-B69

Attention: Kathy Killman

Analytical Technologies, Inc. has received the following sample(s):

I Date Received Quantity Matrix
l - August 26, 1991 1 Air

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed -
analytical schedule. The symbol for "less than" indicates-a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do
not hesitate to call.

Y el Y-

Jo-An Kittleson Leon Levan
' Chemist _ Laboratory Manager

- C-99



A

Client : Geo Engineers
Project# : 161-13-B69
Project Name : Unocal/Westlake & Mercer

SAMPLE CROSS REFERENCE

Page 1

Report Date: September 6, 1991
ATIL.D. # : 91-238-001

ATI # Client Description Matrix Date Collected
1 910811-1 Air 19-AUG-21
~~TOTALS---
Matnx # Samples
Air 1
c - 100
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l ANALYTICAL SCHEDULE
Page 2
Client : Geo Engineers
Project # : 161-13-B69
l Project Name : Unocal/Westlake & Mercer ATILD. #: 91-238-001
Analysis Technique/Description
METHANE GC/FID
TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE GC/FID

C - 101
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GAS CHROMATOGRAPHY RESULTS

Page 3

Client : Geo Engineers
Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer ATI1.D. #: 91-238-001
ATI # Sample Client ID # Matrix Date Date Date

Sampled Received Analyzed
1 910811-1 Air/Canister 19-AUG-91 26-AUG-91 05-SEP-91
Method Blank Air/Tedlar NA NA 05-SEP-91
Parameter Units l Method Blank
METHANE PPM(V) 4200 ND <SS
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) PPM(V) 1200 ND<«S

* ND=Not Detected

* See Appendix for ppm(v) calculation formulas.

c - 102
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GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client ~: Geo Engineers
Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer ’ ATI L.D. #: 91-238-001
Parameter REF L.D. UNITS SAMPLE DUP RPD
RESULT RESULT
METHANE 91-246-001-01 PPM(V) 280 280 0
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) 91-246-001-01 PPM(V) 690 670 3

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result

c - 103
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ATI I.D. # 9108-295

September 3, 1991

GeoEngineers, Inc.
8410-154th Ave. N.E.
Redmond, WA 98052

Attention : Kathy Killman

Project Number : 161-13-B69

Project NHame : Unocal Westlake Mercer

On August 29, 1991, Analytical Technologies, Inc., received one product
sample for analysis. The sample was analyzed with EPA methodology

or equivalent methods as specified in the attached analytical schedule.

The results, sample cross reference, and quality control data are
enclosed.

7

= e ‘ff 7
790{1&744%; " WM%

Bob A. Olsiewski Frederick W. Grothkopp
Project Manager Technical Manager
FWG/hal/cn
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)! ‘\ S dlTechnologies, i

ATI I.D. ¥ 9108-295

SAMPLE CROSS REFERENCE SHEET

CLIENT
PROJECT #
PROJECT NAME

GEOENGINEERS, INC.
161-13-B69
UNOCAL WESTLAKE MERCER

[T T

—— — L ik dh o e . ki o o o = T T S S e R T S e S ——— ik T T W — o S ks o e T ——— —

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9108-295-1 MW-19 08/29/91 PRODUCT
————— TOTALS ——--~
MATRIX # SAMPLES

SOIL 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,
rlease contact our sample control department before the scheduled
disposal date. '

C - 106



Ly siTechnologies i

>

ATI I.D. # 9108-295

ANALYTICAL SCHEDULE

CLIENT : GEOENGINEERS, INC.
PROJECT # : 161-13-B69
PROJECT NAME : UNOCAL WESTLAKE MERCER

o ——— o —— — T — T — T——— T T T T T T Wl D ol o o e e e e S e S e . g b ks AL L S e e . . e g e S

FUEL HYDROCARBONS GC/FID EPA 8015 MODIFIED R

ATI - Renton

ATI - San Diego
ATI - Tempe

ATYI - Pensacola
ATI - Fort Collins
Subcontract

x
([

PNR
FC
S5UB

[

I

HE B e =
M
1
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/J: ;K Snciyviocl Technologies, i
ATI T.D. # 9108-295

FUEL HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 161-13-B69 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL WESTLAKE MERCER DATE EXTRACTED : 08/29/91
CLIENT I.D. : REAGENT BLANK DATE ANALYZED : 08/29/91
SAMPLE MATRIX : PRODUCT UNITS : mg/Kg
EPA METHOD : 8015 (MODIFIED) DILUTION FACTOR : 1
COMPOUND RESULT

FUEL HYDROCARBONS <5

HYDROCARBON RANGE c7 - C12

HYDROCARBON QUANTITATION USING GASOLINE

FUEL HYDROCARBONS <5

HYDROCARBON RANGE c12 -~ C24

HYDROCARBON QUANTITATION USING DIESEL

C - 108
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ATI I.D. # 9108-295-1

FUEL. HYDROCARBON ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED ¢ 08/29/91
PROJECT # : 161-13-B69 DATE RECEIVED : 08/29/91
PRCJECT NAME : UNOCAL WESTLAKE MERCER DATE EXTRACTED : 08/29/91
CLIENT I.D. : MW-19 . DATE ANALYZED : 08/29/91
SAMPLE MATRIX : PRODUCT UNITS : ng/Kg
EpP2a METHOD : 8015 (MODIFIED) DILUTION FACTOR : 2000

l COMPOQUND RESULT
FUEL HYDROCARBONS *
HYDROCARBON RANGE c7 - Cl12
HYDRCCARBON QUANTITATICN USING GASOLINE
FUEL HYDROCARBONS *
HYDROCARBON RANGE Clz2 - C24
HYDROCARBON QUANTITATION USING DIESEL

* - Sample chromatogram indicates gasoline-like petroleum hydrocarbons.

cC - 109
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)&K’ AnolyficolTechnologies,lnc. 2650 Airway Avenue, Suie A1 Costa Mesa, CA $2626  (714) 435-9180  (714) 435-9184 u—mqi
LU ATILD. : 91-246-001

September 10, 1991

Geo Engineers, Inc.
8410 154th Avenue N.E.
Redmond, WA 98052

Project Name: Unocal/Westlake & Mercer
Project # . 161-13-B&9

i

Attention: Kathy Killman
Analytical Technologies, Inc. has received the following sample(s):

Date Received Quantity Matrix

September 3, 1991 1 Air

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do
not hesitate to call.

Jo-An Kittleson Leon Levan
Chemist Laboratory Manager

e
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Client
Projectd

=

Project Name :

SAMPLE CROSS REFERENCE

: Geo Engineers, Inc.
: 161-13-B69

Unocal/Westlake & Mercer

Page 1

Report Date:  September 10, 1991
ATI I.D. #: 61-246-001

ATI # Client Description Matrix Date Collected
1 910829-1 Air 29-AUG-91
—TOTALS---
Matrix # Samples
Air 1
c - 113
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Client : Geo Engineers, Inc.
Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer

ANALYTICAL SCHEDULE

ATIL.D. # : 91-246-001

Page 2

Analysis Technique/Description
METHANE GC/FID

TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE

c - 114
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GAS CHROMATOGRAPHY RESULTS

Page 3

Client : Geo Engineers, Inc.

Project # : 161-13-B69

Project Name : Unocal/Westlake & Mercer ATI LD. #: 91-246-001

ATI # Sample Client ID # Matrix Date Date Date

Sampled Received Analyzed
I 1 910829-1 Air/Canister - 29-AUG-91 03-SEP-91 05-SEP-91
" Method Blank AirfTedlar - NA NA 05-SEP-91

Parameter Units 1 Method Blank

METHANE PPM(V) 280 ND<S5

TOTAL VOLATILE HYDROCARBONS

(WITHOUT METHANEOQ PPM(V) 690 ND <S5

/' e R )
« ! _ .

(.- - -

* ND=Not Detected

* See Appendix for ppm{v) calculation formulas.
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GAS CHROMATOGRAPHY - QUALITY CONTRCL

DUP/GC
Page 4
Client : Geo Engineers, Inc.
Project # : 161-13-B&9
Project Name : Unocal/Westlake & Mercer ATI L.D. # 91-246-001
Parameter REF I.D. UNITS SAMPLE bUP RPD
: RESULT RESULT
METHANE 91-246-001-01 PPM(V) 280 280 0
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) . 91-246-001-01 PPM({V) 690 670 3

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result
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éj_k\’ AﬂOlWiCO”EChﬂOIOQIes ’ InC. 2050 Airweay Auenue. Suile A1 Costa Mesa, CA $2625  (714) 435.9180  (714] 435-9184 (mxi

Remit to:

Analytical Technologies, Inc.
P.0. Box 662036
Dallas, Texas 75266-2036

BILLED TO:

Geo Engineers, Inc.
8410 154th Avenue N E.
Redmond, WA 98052

AUTHORIZED BY: Kathy Killman

PROJECT NAME: Unocal/Westlake & Mercer
PROJECT #: 161-13-B69

*x* SAMPLES RECEIVED ON 9/3/91

INVOICE
CM 40124

ACCESSION #: 91.246001
DATE: September 10, 1991

CUSTOMER #: 340356
P.O. #:

SM#: 103

TEST DESCRIPTION

SURCHARGE

METHANE
TOTAL VOLATILE HYDRQCARBONS
(WITHOUT METHANE) .

CANISTER LEASING

$175.00

$75.00

$225.00

TERMS: Net 30 Days - 1% % Finance Charge on Balance Due over 30 days.

cC - 118
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APPENDIX
PPM(V) CALCULATION FORMULAS

The following condensed formula was used to calculate sample results in ppm(v).

concentration ppm(v) = (m)(10E3)(24.45)
(VMW)
where: m = mg of constituent detected in the air sample

v = volume in liters of sample injected
MW = molecular weight of constituent detected

The ppm(v) results are dependent on the molecular weight used in the above equation. To
compare ppm(v) results that have different reference molecular weights the following relationship
is used: : '

ppm{v) a 1/MW
Using this basic relationship the following equation can be derived:

ppm(V)a _ MWb
ppm(vib MWa

The above equation can be used to compare the ppm(v) results of different constituents.

Notes:

1. The molecular weight of methane, 16 g/mole was used in calculating the TVH results in
ppm(y).

* TVH=Total Volatile Hydrocarbons

c - 117
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}! !\, AﬂO|yT§CO|T€’.‘ChnO|OgleS,fr}C. 2050 Alrway Avenue. Suite A1 Costo Masa, CA 92626 (744) 435180 {714) 435.5184 (FAX

ATI LD. : 91-260-001

September 19, 1991

Geo Engineers, Inc.
3410 154th Avenue N.E.
Redmond, WA 98052

Project Name: Unocal/Westlake & Mercer
Project # : 161-13-B69

Attention: Kathy Killman
Analytical Technologies, Inc. has received the following sample(s):

Date Received Quantity Matrix

September 17, 1991 1 Air

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed

analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please I
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do '
not hesitate to call. '

% Koo \Mﬂ\_ .
Jo-An Kittleson | Leon Levan l
Chemist Laboratory Manager '

cC - 120 I
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Client : Geo Engineers, Inc.
Project# : 161-13-B69
Project Name : Unocal/Westlake & Mercer

SAMPLE CROSS REFERENCE

Report Date:  September 19, 1991
ATI I.D. # : 91-260-001

Page 1

ATI # Client Description Matrix Date Collected
1 910916-1 Air 16-SEP-91
-—--TOTALS---
Matrix # Samples
Air I
c-121



A

ANALYTICAL SCHEDULE

Client : Geo Engineers, Inc.
Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer

ATILD. #: 91-260-001

Page 2

Analysis Technigue/Description
METHANE - GC/FID
TOTAL VOLATILE RYDROCARBONS WITHOUT METHANE GC/FID

c - 122
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GAS CHROMATOGRAPHY RESULTS

Page 3

' Client : Geo Engineers, Inc.
Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer ATILD. # 91-260-001
ATI # Sample Clicnt [D # Matrix Date Date Date

Sampled Received Analyzed
1 910916-1 Air/Tedlar 16-SEP-91 17-SEP-91 17-5EP-91
Parameter Units 1 Method Blank
METHANE ‘ PPM(V) 5000 ND <5
. TOTAL VOLATILE HYDROCARBONS ‘
(WITHOUT METHANE) PPM(V) 1900 ND <5

‘ '* ND =Not Detected

C - 123
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GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client : Geo Engineers, Inc.
Project # : 161-13-B69 :
Project Name : Unocal/Westlake & Mercer ATII.D. # 9$1-260-001
Parameter REF L.D. UNITS SAMPLE DUP RPD
RESULT RESULT
METHANE 91-260-001-01 PPM(V) 5000 5000 0
TOTAL VOLATILE HYDROQCARBONS
(WITHOUT METHANE) 91-260-001-01 PPM(V} 1900 1800 5

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result

C — 124
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)::f !k: AHO]yTiCO”eChnO'OgieS,fnC. 295D Alrwey Averue, Suiie A1 Costa Mesa, CA 92626 (714) 435-9180  (714) 435-9184 [FAXI
INVOICE

Remit to:

Analytical Technologies, Inc.
P.O. Box 662036
Dallas, Texas 75266-2036

BILLED TO:

Geo Engineers, Inc.
8410 154th Avenue N.E,
Redmond, WA 98052

AUTHORIZED BY: Kathy Killman

PROJECT NAME: Unocal/Westlake & Mercer
PROJECT #: 161-13-B69

**¥* SAMPLES RECEIVED ON 9/17/91

ACCESSION #: 91-260-001
DATE: September 19, 1991

CUSTOMER #: 340356
P.O. #:

SM#: 103

CM 40136

TEST DESCRIPTION

PRICE SURCHARGE

TOTAL

METHANE
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE)

CANISTER LEASING

$175.00 $0.00

$75.00 $0.00

ISCOUNT =

$175.00

$75.00

$225.00

TERMS: Net 30 Days - 1%4% Finance Charge on Balance Due over 30 days.

-b
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)i é\. AnolyﬂcolTechnologies,lnc_ 7950 Airwoy Avenue, Suite A1 Costa Meso, CA 92626 (744) 4355180 (714) 435 9184 (FAX:

ATILD. : 91-281-004

October 14, 1991

GeoErpinrers

Geo Engineers, Inc.

8410 154th Avenue N.E. OCT 24 iai
Redmond, WA 98052 , c

Routing §Sﬁ:
Project Name: Unocal/Westlake & Mercer Fie ... ...._.'.'.'.'f.'.'.'.':.':.'.'.'f.'.g:fﬁ:f

Project # : 161-13-B69
Attention: Kathy Killman

Analytical Technologies, Inc. has received the following sample(s):

Date Received Quantity Matrix
October 8, 1991 1 Air

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do
not hesitate to call.

S T

Jo-An Kittleson Leon Levan
Chemaist Laboratory Manager

c - 127
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GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client : Geo Engineers, Inc.
Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer ATILD. # 51-281-004
Parameter REF 1.D. UNITS SAMPLE DUp ‘ RPD
RESULT RESULT
METHANE 91-281-004-01 PPM(V) 53 58 7
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) 91-281-004-01 PPM(Y) 310 350 12

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result

C - 128
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A

GAS CHROMATOGRAPHY RESULTS

Page 3

Client : Geo Engineers, Inc.
Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer CATI L.D. #: 91-281-004
ATI # Sample Client ID # Matnx Date Date Date

Sampled Received Analyzed
1 $911003-1 Atr/Canister 03-0CT-91 08-OCT-21 08-0CT-91
Method Blank Air/Tedlar NA NA 08-0CT-91
Parameter Units 1 Method Blank
METHANE PPM(V) 53 ND<5
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) PPM(V) 310 ND<35

* ND=Not Detected

* See Appendix for ppm(v) calculation formulas.
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A

Client : Geo En

ANALYTICAL SCHEDULE

gineers, Inc.

Project # : 161-13-B69
Project Name : Unocal/Westlake & Mercer

ATIID. #:

©1-281-004

Page 2

Analysis Technique/Description
METHANE ‘ : GC/FID
TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE GC/FID
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SAMPLE CROSS REFERENCE

Client : Geo Engineers, Inc.
Project# : 161-13-B69
Project Name : Unocal/Westlake & Mercer

Page 1

Report Date: October 14, 1991
ATILD. #: 91-281-004

ATI # Client Description Matrix Date Collected
1 911003-1 Air 03-0CT-91
---TOTALS---
Matrix # Samples
Air 1
C - 131
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l).! &k: AnolyﬂcolTechnologies,lnc. 2950 Airway Avenue, Suite A1 Costa Mesa. CA 92626 (714) 435-9180 (714) 435.9184 (FAX

ATIL.D. : 91-290-001

| GeoEngin
. October 30, 1991 gineers

NOV 04 1991
| oo Enginers T HQBB

8410 154th Avenue N.E.
Redmond, WA 98052

Project Name: Unocal - W. Lake Mercer
Project # : 161-13-B69

Attention; Kathy Killman

Analytical Technologies, Inc. has received the following sample(s):

Date Received Quantity Matrix
October 17, 1991 1 Air

The sample(s) were analyzed with EPA methodology or equivalent methods as specified in the enclosed
analytical schedule. The symbol for "less than" indicates a value below the reportable detection limit. Please
see the attached sheet for the sample cross reference table.

The results of these analyses and the quality control data are enclosed. If you have any questions please do
not hesitate to cail.

\—.-
Jo-An Kittleson Leon Levan
Chemist Laboratory Manager
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SAMPLE CROSS REFERENCE

Chent : Geo Engineers, Inc.
Project# : 161-13-B69
Project Name : Unocal - W. Lake Mercer

Page 1

Report Date: October 30, 1991
ATI1.D. #: 91-290-001

ATI # Client Description Matrix Date Collected
i 910216-A Air 15-0CT-91
—~-TOTALS—
Matrix # Samples
Air 1
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ANALYTICAL SCHEDULE

Page 2
Client : Geo Engineers, Inc.
Project # : 161-13-B69
Project Name : Unocal - W. Lake Mercer ATILD. #: 91-290-001
Analysis Technigque/Description
METHANE (ASTM-D11546) GC/FID
TOTAL VOLATILE HYDROCARBONS WITHOUT METHANE GC/FID
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GAS CHROMATOGRAPHY RESULTS

Page 3

Chient : Geo Eagineers, Inc.
Project # : 161-13-B69
Project Name : Unocal - W, Lake Mercer ATIL.D. # 91-290-001
ATI # Sample Client ID # Matrix Date Date Date

Sampled Received Analyzed
1 910216-A . Air/Canister 15-OCT-91 17-CCT-91 18-0CT-91
Method Blank _ Air/Tedlar NA NA 18-OCT-91
Parameter Units 1 Method Blank
METHANE PPM(V) 1900 ND<S$S
TOTAL VOLATILE HYDROCARBONS
{(WITHOUT METHANE) PPM(V) 200 ND<S5

* ND =Not Detected

* See Appendix for ppm(v) calculation formulas.
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GAS CHROMATOGRAPHY - QUALITY CONTROL

DUP/GC
Page 4
Client : Geo Engineers, Inc.
Project # : 161-13-B6%
Project Name : Unocal - W. Lake Mercer ATI1.D. # 91-290-001
Parameter REF L.D. UNITS SAMPLE DUP RPD
RESULT RESULT
METHANE 91-290-001-01 PPM(V) 1900 2000 5
TOTAL VOLATILE HYDROCARBONS
(WITHOUT METHANE) 91-290-001-01 PPM(V) 200 200 0

* RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) * 100/average result
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APPENDIX
PPM(V) CALCULATION FORMULAS

The following condensed formula was used to calculate sample results in ppm(v).

concentration ppm(v) = (m)(10E3)(24.45)
(NMW)
where: m = mg of constituent detected in the air sample

v = volume in liters of sample injected
MW = molecular weight of constituent detected

The ppm(v) results are dependent on the molecular weight used in the above equation. To
compare ppm(v) results that have different reference molecular weights the following relationship

is used:
ppm{v} o /MW

Using this basic relationship the following equation can be derived:

ppm(v)a _ MWb
ppm(Wb MWa

The above equation can be used to compare the ppm(v) results of different constituents.

Notes:

1. The molecular weight of methane, 16 g/mole was used in calculating the TVH results in
ppm(v).
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é&\: AholyficcslTechnologies,lnc. # East Olive Road  Pensacolo, Florida 32514 (904) 474-1001
GeoEngineers

‘NOV 30 1992
Routing tl Al .
GEOENGINEERS ﬁ;ﬁ:ﬁlwgﬁmﬁlmwmm::;Lab I.D.#: D1-7928
8410 154TH AVE N.E. Order Number:  P50245
Received Date: 10/30/91
REDMOND WA 928052-0000 Client: 07061
Sanpled By: DEH
Sample Date: - 10/24/91
Sample Time: . 1530
Project Number: 0161-13-R69 N/S = Not Submitt
Project Name: UNOCAL SS#5353
Sample Site: N/S
Sample Type: AIR
Lab ID Sample ID . Paranmeter Units Results Detecti!:
: Limit
7928-1 911024-1 METHANE PPM B8O 1.0 .

Comments: PPM = Parts Per Million, mg/l. MG/M3 = Milligrams Per Cubic Meter.
Method Reference: Compendium of Methods for the Determination of Toxiec Organ
Compounds Anbient Air, SW-846, 3rd Ed., 11/86. BDL = Below Detect%Pn Limits?

Approved By : (i \ \
page 1

21
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):f !k. Ano|yTiCO]TeChnologieS,lnc. 11 East Olive Road Pensacota, Florida 32514 (904) 474-1001

Client: GEOENGINEERS . Lab I.D.#: 91-7928-1
: Received Date: 10/30/91
Project Number: 0161-13-R69 Sampled By: DEH
Project Name: UNOCAL SS#5353
Sample Site: N/S
Sample Type: ATIR
Sample ID.: 911024-1 Sample Date: 10/24/%91 Time: 1530
IAIR/BE‘I'X&TPH AIR BETX & TPH
l Parameter Units Result Detection
Limit
BENZENE MG /M3 BDL 1
ETHYL BENZENE MG/M3 BDL 1
TOLUENE MG/M3 BDL 5
XYLENES MG/M3 BDL 2
‘ TOTAL PETROLEUM HYDROCARBONS MG/M3 BDL 500
BROMOFLUOROBENZENE *SURR%* % REC 96
CHLOROBENZENE *SURR¥* % REC 84
l page 2 end of report
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11 EAST OLIVE ROAD

‘

PHCMNE (2024) £274-1001
PENSACOLA, FLORIDA 32514

)!ﬁk: AnalvticalTechnologies,Inc. CosEnainesrs .

BECD 3 1391

~
i

.
L

GEOENGINEERS Lab I.D.§: 91-8023
8410 154TH AVE N.E. Order Number: P50383
Received Date: 11/04/91 '
REDMOND WA 98052-0000 Client: 07061
Sampled By: C.B.K.
Sample Date: 10/3L%/91
Sample Time: 0837 '
Project Number: 161-13-K4 N/S = Not Submitted
Project Name: UNOCAL - W. LAKE
Sample Site: N/S
Sample Type: AIR
Lak ID Sample ID Parameter Units Results Detecti
Limit
8023-1 911031-1 METHANE PPM 530 1.0

comments: PPM = Parts Per Million, mg/l.
BDL = Below Detection Limits. Meth Ref:
PDetermination of Toxic Organic Compounds in Ambient Air, Sw-84s, 3rd E4,
11/86 and Analysis Method Designed by Analytical Technologies, Inc.

Approved By
.page 1
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Compendium of Methods for the
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' )f ﬁk. AnalyticalTechnologies,Inc.
11 EAST OLIVE ROAD PHONE (204) 4741000
l PENSACOLA. FLORIDA 32514
Client: GEOENGINEERS Lab I.D.#: 91-8023-1
Received Date: 11/04/91
. Project Number: 161-13-K4 Sampled By: C.B.K.
Project Name: UNOCAL -~ W. LAKE
Sample Site: N/S
Sample Type: ATR
Sample ID.: 911031-1 Sample Date: 10/31/91 Time: 0837
lIR/BETX&TPH ATR BETX & TPH
' Parameter Units Result Detection
Limit
BENZENE MG/M3 2 1
ETHYL BENZENE MG/M3 BDL 1l
TOLUENE MG/M3 9 5
XYLENES MG/M3 7 2
l TOTAL PETROLEUM HYDROCARBONS MG/M3 BDL 500
BROMOFLUORCBENZENE *SURR* % REC 98
CHLOROBENZENE *SURR* % REC 98
l page 2 end of report
' C — 143




.ﬁQHhv A10332]39p UOTIEZTUOT SWETJ UYlTA uulniod uo GOHHU@ﬁG.ﬁ 303AP mﬂﬁ%OHQEG poyjaut UHSQNHWOH.WEO.HﬂHU SEHx CHONTENITE

T-8264-16 -CQILVOITING ANV QTALLS TTIWVS
'9ousisIel poyisw oYy pue weidoxd

adueansse L371enb £i1o3eIoqe] TrRUILIUT ST SITWIT TOIJUOD I0J 20IN0§
JTWIT Uofad8la(q moleyg = 14d

'1/3u *uof1TTH 1od s3IBg = Hid :SILON
06 9 061-06 Z8 L8 0€‘9 61°6 16°¢ 109 0°1 * ANVHIER
4
Qdd 0dd SIIWIT ~dnd TA1ds TIAIds TAIdS SsIinsdd 5110538 - JINVIg ITHLT QOHIIN FILARVAVd 4
XVH T0WINOD XT3IVH  XIYIVH qildadxa  FLVHITdnd AA1dS NOILDIIA] o

gk bt DA% dokct:t ) AAIdS XIJAIVH
KIALVH

16-60-1T MNVIE Ia

16-60-11 *dnd TALdS XTYIVH

16-60-1T1 AAIdS XTILVH

16-60-11 I-T1€0T16 T-£208-16

TLvd a1 INETID a1 9v1

SISXTVNV
G900-¥D HOIvVd £028-T6 QI 9V1

HA-€T-T9T ~:103Aro¥dd

SYTINIONTOTD

PLSZTE YAIONS 'YIQDYSNIL
LOO L - P Ly (YO8 INOHJ AYOH IAMO LSY3I L L

U 'satBojouyday oouAouy f.*lw.



)&\’AnolyticolTechnologies,fnc_

11 EAST OLIVE ROAD PHONE (804} 474-1001
PENSACOLA FLORIGCA 32514
CLIENT: GEOENGINEERS
PROJECT: 161-13-K4
LAB ID: $1-8023
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 198

QC LEVEL: II

“p ‘SN e W W

DATE DATE DATE DATE QC Q

LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLAP'
I 7 T 1 i { T I

91-8023-1 | 911031-1 |10-31-91|11-21-91| N/A  |11-26-91|EW0079] cl

C - l40



I ‘)ﬁ\, AnalyticalTechnologies,inc
1t EAST OLIVE ROAD PHONE (8043 474-1001
l PENSACOLA, FLORIDA 32514 '
METHCD INSTRUMENT BLANK
l BATCH NUMBER: EW0079
BLANK A BLANK B BLANK C
' EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 11-24-91 11-25-91 11-26-91
PARAMETERS
I DETECTION RESULTS RESULTS RESULTS
LIMIT
METHYL TERT-BUTYL ETHER 10 FPPB BDL BDL BDL
.BENZENE 1 PPB BDL BDL BDL
ETHYL BENZENE 1 PPB BDL BDL BDL
TOLUENE 5 PPB BDL BDL BDL
XYLENE _ 2 PPB BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS .5 PPM BDL BDL BDL
BROMOFLUROBENZENE *SURR* (50-150) 106 110 i02
CHLOROBENZENE *SURR* (50-150) 88 83 ) 94

l.

NO Units in PPB = ug/l, Units in PPM = mg/1l
' BDL = Below Detection limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
program and the method reference.
N/S = NOT SUBMITTED N/A = NOT APPLICAELE
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&\AnolyTicolTechnologies,lnc.

11 EAST QLIVE ROAD PHOME {904) 474-1001
PENSACOLA, FLORIDA 32514
WATER MATRIX SPIKE
BATCH NUMBER: EW0079 SAMPLE SPIKED: 91-8286-2
SPIKE SAMPLE MS MS REC
COMPOUNDS ADDED CONC CONC REC%#| LIMITS
BENZENE 50 BDL 50 100 50-150
TOLUENE 50 BDL 56 112 50-150
SPIKE | SAMPLE | MSD MSD % QC LIMITS
COMPOUNDS ADDED CONC CONC | REC%#| RPD# | RPD REC
BENZENE 50 BDL 46 92 8 50 50-150
TOLUENE 50 BDL 56 112 0 50 50-150

# Ccolumn to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE S1 s2
MS 11-26-91 96 % 102%
MSD 11-26-91 104% 98 %

D = DILUTED OUT

NOTE: Units in ug/l = Parts Per Billion.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance

program and method reference.

Q¢ LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)
COMMENTS :
c - 148



):! A\. AndlyticalTechnologies,inc.

11 EAST OLIVE RCAD FPHONE (904} 474-1001%
PENSACOLA, FLORIDA 32514
INDEPENDENT QC CHECK
BATCH NUMBER: EIC1114W
SPIXE SAMPLE IQC IQcC REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 54 108 50-150
TOLUENE 50 BDL 52 104 50-150

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

0 out of 2 % recoveries out of limits
0 out of 2 surrogate recoveries out of limits

ANATYSIS SURROGATE RECOVERY
ITEM ID: DATE S1 52
IQcC 11-14-91 96 % 97 %
D = DILUTED QUT
NOTE: Units in ug/l = Parts Per Billion.

BDL = Below Detection Limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and method reference.

QC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)

lCOMMENTS :
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135 EAST OLIVE ROAD

f é\. AndlyticalTechnologies,Inc

PHONE (904} 474-1001

PENSACOLA. FLORIDA 32514

METHOD DUPLICATE SAMPLE

BATCH NUMBER:91EW079
SAMPLE NUMBER:91-7882-2

PARAMETERS DETECTION | SAMPLE DUPLICATE

LIMIT RESULT RESULT RPD
TOTAL PETROLEUM HYDROCARBONS 500 mg/mS3 2515 1600 44
BROMOFLUOROBENZENE (50-150) 102 98 N/A
CHLOROBENZENE (50-150) 92 96 N/A
NOTE: TPH Results in mg/m> (PPB).

RPD (Relative Percent Difference)

sample result - duplicate *100/ combined results

N/A = Not Applicable.
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éﬁ\;A”OIVl;icolTechnologies,lnc.

11 EAST OLIVE ROAD PHONE (904) 474-1001
PEMSACOLA. FLORIDA 32514

SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

client: _ (%eo E ey nee,s ATI Lab I.D.# 91- S©23
PROJ NUMBER: }U=[3“/<1—f 1 QH_O‘S/"‘
PROJ NAME: Unocod ~ W . Lake H 2
E

Sampled by: C.PR. /< , H 4 "““
Sample Site: %JF% 5

. . 6
Sample Date: _JG/[3]/G/
Saﬁple Time: 83/ h !
Sampie Type:(?qir> C%x%ﬁd ° -

9
RUSH: ¥ (W) Qc:NozL@az;

: 10
Is there a chain of custody? (g) N
. ' 11
Was the chain of custody signed? (D N
12
Were samples received cold? Y @
Were samples received in
Were sample containers intact? (f) N | proper containers? @ w
Were samples preserved correctly? (%) N | Were air bubbles present mf#

in volatile bottles?
Were samples received within

holding time? %

prd

Shipped by: F&J-Ej-
ouT OF CQNTROL EVENTS: -

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL STAND-
ARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ITS OFFICERS, AGENTS,
EMPLOYEES OR SUCCESSORS, TO CLIENTS, ARISING OUT OF OR IN CONNECTION WITH
THE SERVICES TO BE PROVIDED HEREIN, SHALL NOT EXCEED THE INVOICE AMOUNT FOR
SAID SERVICES. CLIENT ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY
LTABILITY IN EXCESS THEREOF, NOT WITHSTANDING ANY PROVISION TO THE CONTRARY
IN ANY CLIENT PURCHASE ORDER OR CONTRACT.

11/909 INSPECTED BY: 77/3{% //@fu,_.

-
__ 3 DATE INSPECTED: . _ ,, /), , /.
PM APPROVAL gv)ﬂt /V}/ﬂ«.éﬁ DATE RECEIVED: ANE AT

*

c - 151



HOLVNIDIHO - Yutd + |LV - AUBD 'oliuM NOILNGILSIA  1004-rLH(106) BlooEsUBg « SEES-822(002) OMEOS - 0ES1-BEK(Z09) XIUBoUd + [b16-gekEisg) ofaigues isqn) |1y
‘ou) ‘salfejouysa | leonjeuy ) Auredwog LLtA ‘Auedwon ' ' A._
Iy ST¥ra ) g ' [y : N
S G159 /4 1 WMOA  WBON “Grg H SO |
|Bleq ‘BumN pald | teery ‘BLUEN paEULY j:eme(] BLUEN peqL o - a -
s \5: Tl oL SANnGTA Ay SNOLLONHLSNITVID3dS
ouny amevdig| - —— \ ?mw‘omw: av) 0 m: L] s3x {30110 HH ﬁz«xh zmwﬁmu
g2 {@v)iae 03AGOI AS GINEI3: . | sane L] suier D) wwe O o) | Sz N EVRHON) 1y
-ueduon huedwog 7777 huedwoo | | $103roHd Hsny HO4 @aHINDIH S| 'NOLLYZIHOHINY HOMHd
AT R S) VIAQIAROAY | OO on ﬂ\mm; .ﬁom_dmn_oz_oozo
oeq -owren ety | seg -ouren patuig [-ereg owen pawg ] Q1007 GNOD QOOD 43AIZD3Y , _ “HIBNNN H30HO SSvHOBNG
ol q&:? o I ,.\éw ) VNANA LLOVINISTVES 000 | AV 1IN - TV OoN(Y 3wwn 1o3rcud
aun| ;ameuBig | euny armeubig E# :ameuB SHINIVINOO 40 H2ANNN Y101 ;rm -& ! WT_: “YIGWNN 1O3r0kd
LRI IAR QAHSINONMIY 8 L0 TAG QAHSINONNIY | °E ;m,au:m_:azzmm : .- NOLLVWHOANILO3roHd:
(3]
. Wy
[
N
TR
, i . Y
CAES _ YT RO T ] ISR
z | ool l3 3 IBI2[21Z(212(8 (318 (8 |2]8 (8|8 aava|xuivw. | IwatL: | atva . Ol TIdNVS
&= 14 M R R R G R A SRR L b o ket o Bk s
@ I | - | O m .
SleizisizislelelzlEls 8 18 5 o3z e 2 R e B 18 2 B s 1w ﬁasa@ﬁaﬂa:ﬁ
o7 e |8 |S|8]8 ]2 gy 3 aldlz|z e m.m @ |2 16 m £ X3 ,m SNOLLONHLSNI T¥SO4SIa 31dWYS . i
= " ; ~| B =n - Q. 1y ) .
Bl Bl ziZ|8lz)e 3 IREYLAERE 31225 12]8 w .,.\.utmwc ASGIWNYS  TY D)= c.ﬂ,mlmzo_.__u_
: - =1z|& Q = e 2l<|e g — A
& g & g% 3| |1 2 gl 12l OGP, T TN OOy
_ ~ b 3 a 0 @ |B oyt fra T O T 1553000y
o 3 X <l gl g 5 IFATI DV FOFE ™ ANYENOD
© 153n03d SISAIVYNY. VAT T W YN HIDYNYW L103roud

HIGWNNN >m0.-.<momd1._ >8ﬂm—)—o h.o :—m—t—o SEes-822(902) S5086 YA 'UoeY Lo) eiing 'MS enuaAy sayzeN 095
v i r e uc_dm_mO_ocp_um._._ou__>_oc<nJﬂw

TS0 T 39vd



REDMOND

Project Number:

Project Name:
Sample Site:
Sample Type:

‘Z_A‘SAnolyficoITechnologies,.lnc_

11 EAST OLIVE ROAD

GEOENGINEERS
8410 154TH AVE N.E.

WA 98052-0000

161-13-R69
UNOCAL SS5-5353
N/S

VAPOR (AIR)

PHONE (904} 474-1 001
PEMSACOLA, FLORIDA 32514

Lab I.D.#:
Order Number:
Received Date:
Client:
Sampled By:
Sample Date:
Sample Time:

91-8470
P51039
11/19/91
07061
N.L.P.
11/15/91
N/S

N/S = Not Submitted

!;ID Sample ID

ll'?O-l 911115-1

Parameter

METHANE

Units

PPM

Resulta Detection

Limit

13800 1

Milligrams per cubic meter.

Compendium of Methods for the Determination of Toxic Organic
ompounds in Ambient Air, SW-846, 3rd Edition, November 1986 and

‘aments: PPM = Parts Per Million, mg/l.
Elgth Refs:

\n

ysis Method Designed by Analytical Technologies, I

Approved By :
page

nc.
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‘/&\ Anolyfico[Technologies,lné.

11 EAST OLIVE ROAD

Client: GEOENGINEERS

PHOMNE {904) 4741001
FENSACOLA. FLORIDA 32514

Lab I.D.#: 91-8470-1
Received Date: 11/16/91
Project Number: 161-13-R69 Sampled By: N.L.P.
Project Name: UNOCAIL $5-5353
‘Sample Site: N/S
Sample Type: VAPOR (AIR)
Sample ID.: 911115-1 Sample Date: 11/15/91 Time: N/S
WIR/BETX&TPH AIR BETX & TPH
Parameter Units Result Detection
Limit
BENZENE MG/M3 BDL: 2
ETHYL BENZENE MG/M3 BDL 2
TOLUENE MG/M3 BDL 10
XYLENES MG/M3 BDL 4
TOTAL PETROLEUM HYDROCARBONS MG /M3 BDL 1000
BROMOFLUOROBENZENE *SURR* % REC 100
CHLOROBENZENE *SURR* % REC 94
page 2 end of report
C — 154
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éAnolyﬂccxlTechnologies,Inc_ l
11 EAST OLIVE RCAD PHONE [504) 47 4. 1001
» PENSACOLA.FLORIDA 32514
CLIENT: GEOENGINEERS I
PROJECT: 161-13-R69 l
LAB ID: 91-8470
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of I
Toxic Organic Compounds in Amb_ient Air, SW B46, 3rd Edition, November 1986
QC LEVEL: II I
. DATE DATE DATE DATE QC QC
LAB 1ID: CLIENT ID: ‘SAMPLEEll RECEIVED EXTRACTED ANALYZED BATCH BLA}I
| i I 1 I i 1
91-8470-1 | 911115-1 [11-15-91|11~19-91}| N/A |11-26-91| EW0080|A l

C - 156




' é\b AnalyticalTechnologies,Inc.

11 EAST OLIVE ROAD PHONE (904) 474.1001
l PENSACOLA, FLORIDA 32514
lETHOD INSTRUMENT BLANK
BATCH NUMBER: EW(Q080
ll BLANK A BLANK B BLANK C
EXTRACTION DATE N/A N/A N/A
|LRAM ANALYSIS DATE 11-26-91 | 11-27-91 N/A
ETERS
- DETECTION RESULTS RESULTS RESULTS
LIMIT
ILTHYL TERT-BUTYL ETHER 10 PPB BDL BDL BDL
BENZENE 1 PPB BDL BDL BDL
HYL BENZENE 1 PPB BDL BDL BDL
LUENE 5 PPB BDL BDL BDL
LENE 2 PPB BDL BDL BDL
OTAL, PETROLEUM HYDROCARBONS .5 PPM BDL BDL . BDL
ihOMOFLUROBENZENE *SURR* (50-150) 102 100 N/A
LOROBENZENE *SURR* (50-150) 94 92 N/A

Units in PPB = ug/l, Units in PPM = mg/1l
BDL = Below Detection limit.
Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

C - 157
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WATER MATRIX SPIKE

N

: A\ Analytical Technologies,Inc.

11 EAST OLIVE ROAD PHONE (904} 474-1C01

PENSACOLA. FLORIDA 32514

BATCH NUMBER: EW0080 SAMPLE SPIKED: 91-7948-2
SPIKE SAMPLE MS MSs REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 54 108 50-150
TOLUENE 50 BDL 60 120 50-150
SPIKE SAMPLE MSD MSD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 53 106 2 50 50-150
TOLUENE 50 BDL 59 118 2 50 50-150

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

0 out of 4 % recoveries out of limits

0 out of 4 surrogate recoveries out of limits
ANALYSIS SURROGATE RECOVERY -

ITEM ID: DATE 51 52

MS 11-27-91 100% 98 %

MSD 11-27-91 100% 100%

b = DILUTED OUT

NOTE:

COMMENTS::

Units in ug/l = Parts Per Billion.
BDL = Below Detection Limit.
Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and method reference.

51
S2

QC LIMITS
BROMOFLUOROBENZENE (50-150)
CHLOROBENZENE (50~150)
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. | ) égAnolyﬂcolTechnologies,lnc.

11 EAST OLIVE ROAD PHONE (904) 474-100)

I PENSACQLA. FLORIDA 32514

INDEPENDENT QC CHECK

leCH NUMBER: EIC1114W

SPIKE SAMPLE IQcC I0C REC

COMPOUNDS ADDED CONC CONC RECS# LIMITS
BENZENE 50 BDL 54 108 50-150
TOLUENE 50 - BDL 52 104 50-150

Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

0 out of 2 % recoveries out of limits
out of 2 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 s2
IQC 11-14-91 96 % 97 %

DILUTED OUT

=3
=

Units in ug/l = Parts Per Billion.

BDL = Below Detection Limit.

Results reported are blank corrected.

Source for contreol limits is internal laboratory gquality assurance
program and method reference.

- o .

QC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
52 = CHLOROBENZENE (50-150)

- EE .
3
=
=
H
n
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/&\JAnolyﬁcolTech nologies,inc.

tt EAST OLIVE ROAD

PHORNE (904) 474-1001

PENSACOLA, FLORIDA 32514

SAMPLE INSPECTION AND IDENTIFICATION SHEET/QUT OF CONTROL EVENTS

client: _ (neo E&Mﬁ{neigrs ATI Lab I.D.# 91-_ QO
PROJ NUMBER: | £ / - [ 3 - R &Y 1 i1i15-]
PROJ NAME: _ () nOcCal $5-5353 2
3
Sampled by: NL P 4
Sample Site: b&/é5 5
; 6
Sample Date: !I/}:F/Q]
Sanple Time: \IAS ’
Sample Type: Vo poc (Air) °
RUSH: Y ®/@N01®.34 ’
Is there a chain of custody? (:) 0
11
Was the chain of custody signed? (i)
12

Were samples received cold? Y

Were sawple containers intact?

Were samples preserved correctly?(ﬁ)
Were samples received within

holding time? Q§>

J

OUT OF CONTROL EVENTS:

@

Were samples received in
proper containers?

Were air bubbles present
in volatile bottles? N/A

N | Shipped by: FED-EA _

V3311 2 65000

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL STAND-

ARDS
EMPLOYEES OR SUCCESSORS,

FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI,

ITS OFFICERS,

AGENTS,
TG CLIENTS, ARISING QUT QF OR IN CONNECTION WITH

THE SERVICES TO BE PROVIDED HEREIN, SHALL NOT EXCEED THE INVOICE AMOUNT FOR

SAID SERVICES.

CLIENT ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY

LTABILITY IN EXCESS THEREOF, NOT WITHSTANDING ANY PROVISION TO THE CONTRARY
IN ANY CLIENT PURCHASE ORDER OR CONTRACT.

/// 19/,

DM APPROVAL it
v

DATE INSPECTED:
DATE RECEIVED:

0 /19 /o

INSPECTED BY: ~Thimothy Llennis
I

TWEEREY

C —~ 160
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)f é\, AnalyticalTechnologies,inc.

11 EAST QOLIVE ROAD PHONE (904} 474-1001
PENSACOLA. FLORIDA 32514

SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

ciient: _ (neo Enuinecd s ATI Lab I.D.# 91-_R4Y)C
PROJ NUMBER: | £ [/ -~ | 3 - R 9 11 i -1
PROJ NAME: . (/nOCal $5-5353 2
' 3
Sampled by: N F 4
ISample Site: Nj§ 5
) ) 6
I Sample Date: i1 ’/15’/61 ]
7
Sample Time: N /5
8
I Sample Type: Vo por (Q'{f>
9
RUSH: Y @@NO:L@.:SAL
/ ' 10
Is there a chain of custody? @ N
11
Was the chain of custody signed? @ N
II o Fi2
Were samples received cold? Y @
: Were samples received in
IWere sample containers intact? @ - N proper containers? @ N
Were samples preserved correctly?@ N Were air bubbles present
in volatile bottles?}Jﬂq
lWere samples received within 2
holding time? @J N Shipped by: FEED-EX
13311 26507
lOUT OF CONTROL EVENTS: :

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSICONAL STAND-
ARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ITS OFFICERS, AGENTS,

IEMPLOYEES OR SUCCESSORS, TO CLIENTS, ARISING OUT OF OR IN CONNECTION WITH
THE SERVICES TO BE PROVIDED HEREIN, SHALL NOT EXCEED THE INVOICE AMOUNT FOR
SAID SERVICES. CLIENT ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY
LTABILITY IN EXCESS THEREOF, NOT WITHSTANDING ANY PROVISION TO THE CONTRARY
IN ANY CLIENT PURCHASE ORDER OR CONTRACT.

; INSPECTED BY: ~ oty | o nns <
| Wrata, '
DATE INSPECTED: 1t /19 [\
IPM APPROVAL  Syv/* DATE RECEIVED: __ J| /[ ] 9|
/
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éé, AnclyticolTechnologies, Inc.

11 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOLA. FLORIDA 32514
GEOENGINEERS Lab I.D.#: 91-8825
8410 154TH AVE N.E. Order Number: bs1k84
Received Date: 12/03/91
REDMOND WA S8052-0000 Client: 070861
Sampled By: N/S
Sample Date: 12/02/91
Sample Time: N/S
Project Number: 161-13-R69 ' N/S = Not Submitted
Project Name: UNOCAL WESTLAKE-MERCER
Sample Site: N/S
Sample Type: VAPOR (AIR)
ab ID Sample ID Parameter Units Results Detection
Limit
1825-1 911202 METHANE PPM 365 1

-mments: PPM = Parts Per Million, mg/l. MG/M3 = Milligrams per cubic meter.
leth Refs: Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air, SW-846, 3rd Edition, November 1986 and

Analysis Method Designed by Analytical Technologies, Inc. 1
Approved By : VHa b,
page 1 '
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é AnalyticaiTechnologies,Inc.

11 EAST OLIVE ROAD PHONE (904} 474-1001
' PENSACOLA, FLORIDA 32514
Client: GEOENGINEERS Lab I.D.#: 91-8825-1
Received Date: 112/03/91
Project Number: 161-13-R69 Sampled By: N/S
Project Name: UNQCAL WESTLAKE-MERCER
Sample Site: N/S
Sample Type: VAPOR (AIR)
Sample ID.: 911202 Sample Date: 12/02/91 Time: N/S
l/BETX&TPH AIR BETX & TPH
I’arameter Units Resgult Detection
Limit
BENZENE MG/M3 BDL 1
ETHYL BENZENE MG /M3 6 1
TOLUENE MG /M3 24 5
XYLENES MG/ M3 38 2
.TOTAL PETROLEUM HYDROCARBONS MG /M3 BDL 500
BROMOFLUCROBENZENE *SURR* } % REC 89
. CHLOROBENZENE *SURR¥* : % REC 91
I page 2 end of report
I C - 165
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N

M\: AnalyticalTechnologies, Inc.

t1 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOLA, FLORIDA 32514
CLIENT: GEOENGINEERS
PROJECT: 161-13-R69
LAB ID: 91-8825-1
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
QC LEVEL: II

‘s NP W WA e

DATE DATE DATE DATE QC QC
LAB ID: CLIENT ID: ' SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK-'
1 I | i | T I
91-8825-1-1] 911202 |12-02-91|12-03-91/ N/A  |12-04~91|EWO0O0S81]|C '
C - 168 l
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l /&\,Ano|yﬂco|TechnO|ogies,lnc.

t1 EAST QLIVE ROAD PHONE (804) 474-1001
PENSACQOLA,. FLORIDA 32514
METHOD INSTRUMENT BLANK
.qTCH NUMBER: EW0081
m BLANK A BLANK B BLANK C
I EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 12-02-91 | 12-03-91 | 12-04-91
| ETERS
g DETECTION RESULTS RESULTS RESULTS
~ LIMIT
THYL TERT-BUTYI ETHER 10 PPB BDL BDL BDL
NZENE 1 PPB BDL BDT. BDL
HYL BENZENE 1 PPB BDL BDL BDL
TOLUENE 5 PPB BDL BDL BDL
N/ TENE 2 PEB BDL BDL BDL
TAI, PETROLEUM HYDROCARBONS .5 PEM BDL BDL BDL
OMOFLUROBENZENE *SURR* (50-150) 104 110 111
LOROBENZENE *#SURR* (50-150) ‘ 92 84 30

BDL = Below Detection limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.

N/S = NQT SUBMITTED N/A = NOT APPLICABLE

c - 169
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égAnglyﬂcolTechnologies,!nc.

11 EAST OLIVE ROAD PHONE (204) 474- 1001
PENSACOLA, FLORIDA 32514

WATER MATRIX SPIKE

BATCH NUMBER: EW0081 SAMPLE SPIKED: $51-8484-1

SPIKE SAMPLE MS M5 REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 49 98 50-150
TOLUENE 50 BDL 48 96 50-150

SPIKE SAMPLE MSD MSD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 47 94 4 50 50-150
TOLUENE 50 BDL 45 90 6 50 50-150

# Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits

0 out of 00 % recoveries out of limits
0 out of 00 surrogate recoveries out of limits

. . ] 5 :
3 ; ! L

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE S1 52
Ms 12-03-91 104% 294 %
MSD 12-03-91 115% 90 %
D = DILUTED QUT
NOTE: Units in ug/l = Parts Per Billion.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
program and method reference.
QC LIMITS
51 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROEBENZENE (50-150)
COMMENTS:
c - 170
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11 EAST OLIVE ROAD PHONE (904) 474-1001

I PENSACOLA. FLORIDA 32514

INDEPENDENT QC CHECK
TCH NUMBER: EIC1114W

SPIKE SAMPLE IQcC IQc REC

COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 54 108 50-150
TOLUENE 50 BDL 52 104 50-150

Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits

f

0 out of 2 % recoveries out of limits o
: out of 2 surrogate recoveries out of limits

ANALYSIS SURRCGATE RECOVERY
ITEM ID: DATE S1 82

QcC 11-14-91 96 % 97 %
DILUTED OUT
E

I
TE: Units in ug/l = Parts Per Billion.
BDL = Below Detection Limit.
Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and method reference.

- -

QC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)

lJMMENTs :
I ' c - 171




' SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

Client: Geo Fna[dear( ATI Lab ID # 91- 2,5
Lng S _ &3
SAMPLE DATE

PROJ NUMBER: [b[— /3 - RGY 1 _qi12.02 12./02 /o

3%

PROJ NAME: {/noca) wwlestlake-/Mercer

SAMPLED BY: - A/ / S 4
SAMPLE SITE: A//& 5
: ) 6
SAMPLE DATE: 12 /02 /oy
T Fd 7
SAMPLE TIME:_ _ N /(5
8

SAMPLE TYPE:_ Vapo( /ﬁ.‘r_)

9
RUSH: Y@QC: N 0 1@3 4

Date Received: 12 /03 /g, 1o

Is there a chain of custody? @ N

11

Was chain of custody signed? 7¥ N
: 12

Were samples received cold? Y @
13
Were samples received in :
proper containers? @ N 14
Were samples preserved 15

correctly? @ N
16

Were air bubbles present in ,u/,zq
volatile bottles? Y N 17
Were samples within holding 18

time? . @ n
19

SHIPPED BY: FE[D-FX

165727 6650 20

QUT OF -CONTROL EVENTS:

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPILOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS

THEREOF .
1 3

PM APPROVAL az ‘ INSPECTED BY ZZ2 DATE INSPECTED/_ iz

# COPIES OF REPORT |
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/! A\ AnalyficalTechnologies,inc. I
11 EAST QLIVE RDAD PHONE (904) 474- 1001
PENSACOLA, FLORIDA 32514 .
GEOENGINEERS ILab I.D.#: 91-9337
8410 154TH AVE N.E. Order Number: P52293
Received Date: 12/17/91 I
REDMOND WA 98052-0000 Client: 07061
Sampled By: W.A.P.
Sample Date: 12/16/91
Sample Time: N/s I
Project Number: 161-13-R69 ' N/S = Not Submitted
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPOR
Lab ID Sample ID Parameter Units Results Detecti:l
' Limit
9337-1 911216-1 METHANE PPM 5250 2.0

Comments: PPM = Parts Per Million, mg/l. BDL = Below Detection Limits. Method
Ref: Compendlum of Methods for the Determination of Toxic Organlc Compounds l

in Ambient Air, SW-846, 3rd Ed., 11/86. Analysis Method Des ed by
Analytical Technologies, Inc. i;

Approved By : p
page 1 l

i

Cc - 174
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(ﬁ\AnczlyﬂcolTechnologies,Inc.

V1 ZAST QLIVE ROAD PHONE (904) 474-1C01
PENSACOLA.FLORIDA 32514

Client: GEQENGINEERS Lab I.D.#: 91-9337-1
Received Date: 12/17/91
Project Number: 161-13-R69 Sampled By: W.A.P.
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPOR
Sample ID.: 911216-1 Sample Date: 12/16/91 Time:  N/S
R/BETX&TPH AIR BETX & TPH
Parameter Units Result Detection
Limit
BENZENE MG/M3 BDL 1
' ETHYL BENZENE MG/M3 BDL 1
TOLUENE MG/M3 BDL 5
XYLENES MG/M3 BDL 2
TOTAL PETROLEUM HYDRQCARBONS MG/M3 BDL 500
' BROMOFLUORCBENZENE =*SURR* % REC 89
CHLOROBENZENE *SURR* % REC 92
l page 2 end of report
l cC - 175



"(QId) 1039939p UOTIBZIUOT SWETI YITA UUMTOD uo uotaoafuy 30911p Fujkordwe poyiow otydeaSoazewoayy sesy YONINHATY

"1-LE€6-T6 - QILVIITANA ANV QIAAILS TTINWVS
‘moTeq 9ousieiex puw wmeidoad

soueinsse L17tenb A1ojeioqe] TPUXPIUT ST SITWF] TOIIUGD 10] 9DINOg
ITUT] u0T3ID233Q KoTeg = 11aq

‘1/8w ‘uoTITIN iod siied = Wdd ! SALON
0§ ¢ 0ST1-0S L6 001 1°0€ 2762 0°0¢ 1ad Z * INVHLIN
i P~
add add SIINIT ~4and T914S Fd1dS qAIdS SsTInsdd SIinsad FNV1d IR QOHIdW TALANvaYd
XVH TT0MINOD XIUIVH XI¥IVH gaI03dXd  4IvoI1dnd AN1ds NO110213q I
079 % IR k] 0T% I91dS XTALVW T
XIYLVH
76-80-10 JANVIE 14
76-80-10 *dNa IAIAS XITALVH
26-80-T10 IMIdS XTIULVH
76-80-10 1-912116 T-(£€6-T6
qIVa di INATID a1 evi
SISKTVNV
0800V :HOLYE 1£€6-16 QI 9VI
11 TAAZT o0

6948-¢T-191 ‘LDEr0¥d

SUJINIONIOTD

Y ISZE vOIHOd VIODVSN3d
100 1-F LY (O6) INOHA AvOY IAINO LSYI L L

Duj’saibojouyyrag [EouAUY uc __\



éﬁ\,AnolyﬂcofTechnologies,lnc.

11 EAST OLIVE ROAD PHONE {904) 474-1001
PENSACOLA. FLORIDA 32514 .
TLIENT: GECENGINEERS
PROJECT: 161-13-R69 ‘
LAB ID: 91-9337
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986

QC LEVEL: II I
DATE DATE DATE - DATE QcC QC

LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANKI
T I ! I I [ 1 ‘

91-9337-1 | 911216-1  |12-16-91]12-17-91| N/A  |12-18-91|EW0085|C I

c - 178
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&gAnonyicolTechnologies,lnc.

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

ETHOD INSTRUMENT BLANK

- "= -

TCH NUMBER: EW0085

BLANK A BLANK B BLANK C

-

EXTRACTION DATE N/A N/A N/A

ANALYSIS DATE 12-16-91 12-17-91 12-18-91

ETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT

ETHYL TERT-BUTYL ETHER 10 PPB BDL BDL BDL
NZENE 1 PPB BDL BDL BDL
ETHYL BENZENE 1 PPB BDL BDL BDL
LUENE 5 PPB BDL BDL EDL
SLENE 2 PPB BDL BDL BDL
TAL PETROLEUM HYDROCARBONS .5 PPM BDL BDL BDL
BROMOFLUROBENZENE *SURR* (50-150) 110 106 101
"ILOROBENZENE *SURR* (50-150) 85 21 90

'TE: Units in PPB = ug/l, Units in PPM = mg/l
, BDL = Below Detection limit. .
Results reported are blank corrected.
R Source for control limits is internal laboratory quality assurance
program and the method reference.
N/S = NOT SUBMITTED N/A = NOT APPLICABLE

c - 179



4@AnolyﬂcaITechnoIogies,lnc.

11 EAST COLIVE RQAD PHOME (904) 474-1001
PENSACOLA FLORIDA 32514

AATER MATRIX SPIKE

BATCH NUMBER: EWQ0085 SAMPLE SPIKED: 91-9311-3

SPIKE SAMPLE MS MS REC
COMPCUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 46 g2 50-150
TOLUENE 50 BDL 45 90 50-150

SPIKE SAMPLE MSD MSD % QC LIMITS
CCMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 49 98 6 50 50-150
TOLUENE 50 BDL 48 96 6 50 50-150

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

0 out of 00 % recoveries out of limits
0 out of 00 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 sS2
MS 12-18-91 100% 97 %
MSD 12-18-91 8% % 101%
D = DILUTED OUT
NOTE: Units in ug/l = Parts Per Billion.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for contrel limits is internal laboratory quality assurance
progrzm and method reference.
QC LIMITS
51 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)
COMMENTS:
C ~ 180



&AnolyTicolTechnologies,lnc.

11 EAST OLIVE ROAD PHONE (904) 474-1C01
PENSACOLA, FLORIDA 32514
JNDEPENDENT QC CHECK
TCH NUMBER: EIC1114W
SPIKE SAMPLE IQC 1QcC REC
COMPOUNDS ‘ ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 54 108 . 50-150
TOLUENE 50 BDL 52 104 50~150

Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

o

out of 2 % recoveries ocut of limits _
out of 2 surrogate recoverles out of limits

ANALYSIS SURRCGATE RECOVERY
ITEM ID: DATE sS1 52
IQC 11-14-91 96 % 97 %

= DILUTED OUT

—
=

Units in ug/l = Parts Per Billion.
BDL = Below Detection Limit.
Results reported are blank corrected.

Source for control limits is internal laboratory gquality assurance
program and method reference.

S WSS N R

QC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROCBENZENE (50-150)

-

- . e
2
t
=
H
12}

c - 1381



SAMPLE INSPECTION AND IDENTIFICATION SHEET/OQUT OF CONTROL EVENTS

cviens! CEDENUEIWEERS, JYC . vz 10 50 5 92T 53]

SAMPLE DATE

' PROS NUMBER: /é/’/f—/)ﬂéq » G /IR —/ /Q"/[:;‘?/

PROJ NAME: é//[/&f/‘f/ /(/6571/55%6

N

¥ Hercer 3

SAMPLED BY: A/ﬁl /0 4
SAMPLE SITE: A/ ’/ 5 5
6

SAMPLE DATE: ] L —76—"F7
SAMPLE TIME: n/ / s

8
sampre TYPE: | /7 /0 % K

RUSH: Y QC: N 0 419@3 4
Date Receilwéda: /s 21-/7 . 10

Is there a chain of custody? (¥ N

il

Was chain of custody signed? CQ N
o 12

Were samples received cold? Y (:)

13
Were samples received in
proper containers? @ N 14
Were samples preserved 15 '
correctly? Cﬁ) N

16
Were air bubbles present /in
volatile bottles? /H?C; Y N 17
Were samples within heolding 18

time? . C:) N
SHIPPED BY: /525:57 (f::/k/ 19

1L57176312 20
QUT OF CONTROL EVENTS:

ATI WILL PERFORM THE SERVICES IN ACCORPANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTALYLIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPIOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS
THEREOF. ’

1t N7 - -
PM APPROVAL %v_‘-“ ’7{, INSPECTED BY / DATE INSPECTED; /2~ / 7"9’/

# COPIES OF REPORT /
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-SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

l:lient: Ceo f{ma.'ﬂ&c!‘{ ATI Lab ID # 91- S}’{ 25
L 5
SAMPLE DATE
l’ROJ NUMBER: [b]— /3 — R&Y 1 G202 12./0z/q
I PROT NAME: (/noca) westlake -Meccer 2
3
iM-IPLED BY: _)U/.S 4
SAMPLE SITE: Ax’_[j 5
) 6
SAMPLE DATE: 12 /ilz /<y
4 7 7
'AMPLE TiME: N A5
8

SAMPLE TYPE: _Vapol /ﬁ.f)

9
raa
lUSH: vy & oc: N o 1@3 4

Date Received: 12 /03 /o, 10

Es there a chain of custody? @&/ N

11

as chain of custody signed? 7Y N
- 12

l:re. sanples received cold? b4 G
13

Were samples received in

'roper containers? @ N 14
Were samples preserved 15

Eorrectly? ' @ N
16

ere air bubbles present in ,u/ﬁ}
volatile bottles? ¥ N 17
ere samples within holding 18

time? . , @ N
19
HIPPED BY: FE[D-FX o
fes" 7 7!595"@ : 20

'UT OF CONTROL EVENTS:

[I‘I WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
FFICERS AND EMPLOYEES OR SUCCESSORS, TC CLIENTS FOR SERVICES

IROVIDED, WILL NOT EXCEED THE INVCICE AMOUNT FOR SAID SERVICE. CLIENT
TCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS

JAEREOF. ;
11 3

.M APPROVAL %‘4 INSPECTED BY () DATE INSPECTED/ ;z /0% M)

# COPIES OF REPORT _j
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SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

cnent:'&{OE/V[r//?/% //VC ATI Lab ID % 91—2157

SAMPLE DATE

PROJ NUMBER: /é/—’/f“/(é? | 152//0?/4_,'/ /02_/519/
vros waur:_(/0CH . L/ estbde

(8]

v Hercer 3 .
SAMPLED BY: A/ ﬁ / 4
;ieoE” ine
SAMPLE SITE: n /5 5 ; gineers
s 26y
SAMPLE DATE:___ / A~ /L 77 ”"“bﬂg (LHJ
7 oy A e S
SAMPLE TIME: /\/ / S ‘-‘ 8
DR ; =
sampre rveE: |/ /7 Y%,
9
RUSH: Y@QC: N 0 1 3 a4
Date Rece s I RA=/T7 . 10
Is there a chain of custody? (Y/ N
11
Was chain of custody signed? CQ N
: : iz
'ere samples received cold? Y (:)
13
Were samples received in
proper containers? @ N 14
Were samples preserved 15 :
correctly? Ci) N
16
Were air bubbles present
volatile bottles? /L//? Y N 17
Were samples within holding 18

time? (:>r1
SHIPPED BY: %d 6-X w

1657176312
OUT OF CONTROL EVENTS:

20

ATTI WILL PERFORM THE SERVICES IN ACCORPANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTALYLIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
“CCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS
(IEREQF.

Tl N -
PM APPROVAL %ﬂl’f 7!' INSPECTED BY / DATE INSPECTED, /2~ / 7=Z/

# COPIES OF REPORT / .
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éb,Anolyﬂco[Technologies,lnc. '
11 EAST OLWE ROAD PHONE (904) 474-1001
PENSACOLA. FLORIDA 32514 I
GEQENGINEERS Lab I.D.#: 91-9651
8410 154TH AVE N.E. Order Number: P52755
Received Date: 12/31/91
REDMOND WA 98052-0000 Client: 07061
Sampled By: N/S
Sample Date: 12/30/91 l
Sample Time: N/S
Project Number: 161-13-R69 N/S = Not Submitt
Project Name: UNOCAL WESHAL & MERCER
Sample Site: N/S
Sample Type: VAPOR (AIR)
Lab ID Sample ID Parameter Units Results Detecticl
Limit
9551-1 911230-1 METHANE PPM 725 2.0

Comments: PPM = Parts Per Million, mg/l. MG/M3 = Milligrams Per Cubic Meter.
Method Refs: Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air, SW-846, 3rd Edition, 11/86 and@i%sis Method

Approved By : m Lo
page 1l / e

C —~ 188
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' ):f A\. AnalyticalTechnologies, Inc.
13 EAST OLWE ROAD PHONE l964} 47 4-1001
l PENSACOLA, FLORIDA 32514
Client: GEQOENGINEERS Lab I.D.#: 91-9651-1
Received Date: 12/31/91
Project Number: 161-13-R69 Sampled By: N/S
Project Name: UNOCAL WESHAL & MERCER
Sample Site: N/S
I Sample Type: VAPOR (AIR)}
Sample ID.: 911230-1 Sample Date: 12/30/91 Time: N/S
'AIR/BETX&TPH ATR BETX & TPH
I Parameter . Units Result Detection
Limit
BENZENE MG/M3 BDL 1
ETHYL BENZENE MG/M3 BDL 1
TOLUENE MG/M3 BDL 5
XYLENES MG/M3 6 2
l TOTAL PETROLEUM HYDROCARBONS MG/M3 BDL 500
BROMOFLUOROCBENZENE *SURR* % REC 96
CHLOROBENZENE *SURR¥ - % REC 99
l page 2 end of report
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c)&k’/’—\no!yﬂco|Techr!<:>|ogit'-.‘s‘,lnc. l
11 EAST OLIVE ROAD PHONE {904) 474-1001
PENSACCLA. FLORIDA 32514
CLIENT: GEOENGINEERS l
PROJECT: 161-13;R69 .
LAB ID: 91-9651
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of
Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986E
QC LEVEL: I l
DATE DATE DATE DATE QC QC
LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLAN'
I i i T | 1 L
91-9651-1 | 911230-1 |12-30-91]12-31-91| N/A | 01-09-92 | EWO002 | B l

C - 192



. c)éAnoly’ricolTechnologies,lnc.
11 EAST QLIVE ROAD PHONE (9041 4741001
l PENSACOLA FLCORIDA 32514
lMETHOD INSTRUMENT BLANK
BATCH NUMBER: EW0002
I BLANK A  BLANK B BLANK C
EXTRACTION DATE N/A N/A N/A
I ANALYSIS DATE 01-08-92 | 01-09-92 N/A
PARAMETERS
DETECTION RESULTS | RESULTS | RESULTS
l LIMIT
METHYL TERT-BUTYL ETHER 10 PPB N/A BDL BDL
BENZENE 1 PPB N/A BDL BDL
ETHYL BENZENE 1 PPB N/A BDL BDL
TOLUENE 5 PPB N/A BDL BDL
XYLENE 2 PPB N/A BDL BDL
TOTAL PETROLEUM HYDROCARBONS .S PPM BDL BDL BDL
BROMOFLUROBENZENE *SURR* (50-150) N/A 104 N/A
CHLOROBENZENE *SURR* (50~150) N/A 94 N/A

Units in PPB = ug/l, Units in PPM = mg/l

BDL = Below Detection limit.

Results reported are blank corrected.

Source for control limits is internal laboratory gquality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICAELE

cC-193
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}:! ék. AnalyticclTechnologies, Inc. l
11 EAST OLIVE RDAD PHONE [904) &474- 1001
PENSACQ). A, FLORIDA 32514 l
REAGENT WATER SPIKE
BATCH NUMBER: EW0002 l
SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC RECS#| LIMITS I
BENZENE 50 BDL 50 100 50-150
' TOLUENE | 50 BDL 49 98 50-150
SPIKE | SAMPLE | SPD SPD % QC LIMITS
COMPOUNDS ADDED | . CONC coNC | REcs#| RPD# | RPD REC
BENZENE 50 BDL 52 104 4 50 | 50-150
TOLUENE 50 BDL 52 104 6 50 | 50-150

# Column to be used to flag recovery and RPD values with an asterisk

* YValues outside of QC limits

0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits

- ANALYSIS SURRCGATE RECOVERY
ITEM ID: DATE 51 52
SPK , 01-09-92 98 % 102 %
SPD 01-09-92 104 % 96 %
b = DILUTED oOUT
NOTE: Units in ug/l = Parts Per Billion.

BDL = Below Detection Limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and method reference.

-_----‘~i—i

: oC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
$2 = CHLOROBENZENE (50-150)
COMMENTS:
C - 194



. 3
' SAMPLE INSPECTION AND IDENTIFICATION SHEET/0OUT OF CONTROL EVENTS

=
crient: ATL Greo Fnairaeys ATI Lab ID % 91- (JL5/

SAMPLE DATE

rros wumpEr: & [b1-13~R&Y 1 qlin 3¢+ /Qéo
PROT NAME: Upoc ol WesHal 2
<+ Mercer 3
SAMPLED BY: /Vls 4
SAMPLE SITE: ng 5
] fo~ 1 6
SAMPLE DATE: IA/30(49]
7
saMprE TIME: M4
rd R 8
SAMPLE TYPE: |)&fqn s (ﬂ;r)
¥ — - 9
RUSH: Y Qc: N, 0 @O 2 3 4
Date Received: [2[5‘1}‘1? 10
Is there a chain of custody? @ N
11
Was chain of custody signed? @ N
12
Were samples received cold? Q@
. 13
Were samples received in
proper containers? @ N 14
Were samples preserved ‘ 15
correctly? 6") N
o . 16
Were air bubbles present in @
velatile bottles? Y 17
Were samples within holding - 18
time? .- @ N
: 19
SHIPPED BY: FP,J_E\Q
20

OUT OF CONTROL EVENTS:

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS

THEREOF. "'2 3 /
PM APPROVAL ﬁlﬂ' INSPECTED BY 7”46*— DATE INSPECTED/ uzég)

# COPIES OF REPORT l
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' ).!\, AnothcolTechnologles,lnc. 11 East Olive Road Pens@&ﬁﬁ@g%%m (904) 474-1001
SR
1 YN 18 g,
Routng [ﬁ)e
l T ......i..IjII,..'.'E e
GEOENGINEERS Lab I.D.#: 951154
8410 154TH AVE N.E. Order Number: P54400
Received Date: 02/13/92
l REDMOND WA 98052-0000 Client: 07061
Sampled By: W.A.P.
Sample Date: 02/11/92
' Sample Time: N/S
Project Number: 161-013-R69 N/S = Not Submitted
Project Name: UNOCAL WESTLAKE & MERCER
'Sample Site: N/S
Sample Type: AIR
I: ID Sample ID Parameter Units Results Detection
Limit
4=-1 2920211-1 METHANE PPM 39 1
4-2 $20211-2 METHANE PPM 1200 1

omments: MG/M3 = Milligrams Per Cubic Meter.
iethod References:

PPM = Parts Per Million.
Analysis Method Designed by Analytical Technologies, Inc.,
nd Compendium of Methods for the Determinaticn of Toxic Organic Compounds in

mbient Air, SW-846, 3rd Ed. 11/86. BDL = Below Detectign Limiw\
199%92.
Approved By : P—a\
l

YIS IS A REVISED REPORT: JUNE 17,
I page
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)Mk\:: AnalyticalTechnologies,inc.  11eastoivercad  Pensacole, Florida 32514 (504) 474-1001 l

Client: GEOENGINEERS Lab I.D.#: 92—-1134-1
Received Date: 02/13/92
Project Number: 161-013-R&9 Sampled By: W.A.P.
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: AIR
Sample ID.: 920211-1 Sample Date: 02/11/92 Time: N/S
AIR/BETX&TPH ' AIR BETX & TPH l
Parameter Units Result Detection l
Limit
BENZENE MG /M3 BDL 0.2 _
ETHYL BENZENE MG /M3 BDL 0.2 I
TOLUENE MG /M3 BDL 0.9
XYLENES MG/M3 3.2 0.4
TOTAL PETROLEUM HYDROCARBONS : MG /M3 100 ‘90
BROMOFLUQROBENZENE *SURR* % REC 91
CHLOROBENZENE *SURR* % REC 83
page 2 I
C - 198 l



I ); ék. AnclvticalTechnologies,inc. 11eastoiverood  Pensacola, Floida 32514 (9043 474-1001
Client: GEOENGINEERS Lab I.D.#: 92-1134-2
Received Date: 02/13/92
I Project Number: 161-013-R69 Sampled By: W.A.P,
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
l Sample Type: AIR
Sample 1ID.: 920211-2 Sample Date: 02/11/92 Time: N/S
lR{BE’I‘X&TPH AIR BETX & TPH
I Parameter Units Result Detection
Limit
BENZENE MG/M3 20 0.2
I ETHYL BENZENE MG /M3 6.6 .2
TOLUENE MG/M3 13 1
XYLENES MG/M3 25 0.4
TOTAL PETROLEUM HYDROCARBONS MG/M3 1000 100
BROMOFLUCROBENZENE #*SURR* % REC 83
CHLOROBENZENE *SURR* % REC 87
' page 3 end of report
I c - 199
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c/&\:AnolyﬂcalTechnologies,lnc.

I'1 EAST QLIVE ROAD PHONE (904) 474-1001
PENSACQLA, FLORICA 32514
CLIENT: GEOENGINEERS
PROJECT: 161-013-R69
Lag ID: 92-1134
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986

QC LEVEL: 1

DATE DATE DATE DATE Qc Qc
LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
1 ! 1 I I ) T
92-1134-1 | 920211-1 ~|02-11-92|02-13-92|] N/A | 02-20-92 | EW0013|A
92-1134-2 | 920211-2 |02-11-92|02-13-92| N/A | 02-20-92 | EWO013 |A l
i
i
1
i
i
1
i
i
!
I
C — 202 I



l | é&\:Ano!yﬂcoiTechnologies,lnc.

11 EAST OLIVE ROAD PHONE (804) 474-1001
l PENSACOLA, FLORICA 32514
METHOD INSTRUMENT BLANK
lATCH NUMBER: EW0013
BLANK A BLANK B BLANK C
I EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 02-20-92 02-21-~92 02-~-22-92
ARAMETERS
' DETECTION RESULTS RESULTS RESULTS
LIMIT
ETHYL TERT-BUTYL ETHER 10 mg/m3 BDL EDL BDL
ENZENE 1 mg/m3 BDL BDL BDL
THYL BENZENE 1 mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL, BDL
YLENE 2 mg/m3 BDL BDL BDL
OTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
BROMOFLUROBENZENE *SURR* (50-150) 97 100 102
iHLOROBENZENE *SURR* (50-150) 74 72 89
TE: Units in mg/m3 = mllllgrams per cubic meter.
BDL = Below Detection limit.

Results reported are blank corrected.

Source for contrel limits is internal laboratory quality assurance
program and the method reference. ,

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

Cc - 203




& AnalyticalTechnologies, Inc.

11 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOLA, FLORIDA 32514
REAGENT WATER SPIKE
BATCH NUMBER: EWQO013
SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 40 a0 §0-150
TOLUENE 50 BDL 46 g2 50-150
SPIKE SAMPLE SPD SPD % QC LIMITS

COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 44 B8 10 50 50-150
TOLUENE 50 BDL 47 94 2 50 50-150

# Column to be used to flag recovery and RPD values with an asterisk
* Values cutside of QC limits

|0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 S2
SPK 02-20-92 103% 96 %
SPD 02-20-92 100% 94 %
D = DILUTED OUT
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection Limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and method reference.

QC LIMITS
S1 = BROMOFLUCROBENZENE (50-150)
52 = CHLOROBENZENE (50-150)
COMMENTS :
C — 204



'SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

:lient:__@{yc !EQ%I]'DQQQ A - ATL Lab ID £ 92~ | J H

SAMPLE DI\IE

>l3J NUMBER: MQ | - l )|3 - E199 1 Cfoz O‘)\,”’ O‘Q‘_ H/C)SL

|
PROJ NAME: “Q@ (:@I Id&&IlEkt 2 q(l Ool/l - O;’-,J f!!%’;,

< Mercan. 3

:!:PLED BY: JAI) AR P 4

PLE SITE: ,N, A 5
| 6
lTLE DATE: )l sl
.
!I{PLE TIME: M ' §
e .

AMPLE TYPE: [\ | 2 :

L A OR
e Recei : 10
's there a chain 'of ustody°

11
! chain of custody signed? @ N

12
e samples received cold? Y (ﬁ)
) 13
‘ere samples received in -
mpper containers? ZE) N 14
Ie samples preserved 15
orrectly?. _ (:9 N
16
e air bubbles present in
olatile bottles? b4 N/; 17
e samples within holding - 18 .
1ne? E:a N
19
PPED BY: :Eﬁ) %y
20

w OF CONTROL EVENTS:

t WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL

NDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
ICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES

iVIDED WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
“EPTANCE OF A PROPOS RELEASES ATI FROM ANY LIABILITY IN EXCESS
REOF.

HE
). m@/;’ﬁ S LN
J\PPROVAL INSPEC‘I‘ED BY DATE INSPECTED/ ')

i COPIES OF REPOR'T
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SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

'Cl).enuz, (‘EQQ ) :O%\DQQF} 7 ' ATI Lab ID 92—&

SAMPLE ATE

D

IPROJ NUMBER: !(Ql ] !l 3 E( 99 C@ O )\I i” O‘Q]‘H/?l

PROJ NAME: —[ake 2 L’L Oel/ - 2l O;J H!B),
i < w\mw, s
SAMPLED BY: f/[) AV P 4
lSAMPLE SITE: N" hY 5
'SAHPLE DATE: D P! ) 3~ °
7
'SAMPLE TIME: _M , q .

SAMPLE TYPE:_ {1 | e 3

9
R NORNIAOR o

Is there a chain 'of tustody? Q N

11
IWas chain of custody signed? ® N
: 12
"Were samples received cold? b4 @
. : ) 13
Were samples received in :
|proper containers? @ N 14
Were samples preserved 15
correctly? @ N
: 16
WWere alr bubbles present in
"volatile bottles? Y Nfy 17
ere samples within hOldlng , 18 s
time? ® N
' 19
.SHIPPE{D BY: C,.)(
c N 20

IOUT OF CONTROL EVENTS:

l\TI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAI, PROFESSJONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES

kROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR.SAID SERVICE. CLIENT
CCEPTANCE OF A PROPOS RELEASES ATI FROM ANY LIABILITY IN EXCESS
'HEREOF.

b2 (5% s v 20k
M }'\PPROVAL INSPECTED Bng DATE INSPECTED/ »

# COPIES OQF REPORYT
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)

\AnothcaiTechnoIogles,lnc 11 East Olive Road Pensacola, Florida 32514 (9043 474-1001

Client: GEQENGINEERS Lab I.D.#: 92-1134-1
Received Date: 02/13/92

Project Number: 161-013-R69 Sampled By: W.A.P,
Project Name: UNOQCAL WESTLAKE & MERCER .
Sample Site: N/S

I Sample Type: AIR

’ Sample ID.: 920211-1 Sample Date: 02/11/92 Time: N/S

"R/BETX&TPH AIR BETX & TPH

lParameter Units Result Detection

Limit

BENZENE MG/M3 BDL 0.2

I ETHYL BENZENE | MG /M3 BDL 0.2
TOLUENE MG/M3 BDL 0.9
XYLENES MG/M3 3.2 0.4
TOTAL PETROLEUM HYDROCARBONS MG/M3 100 90

l BROMOFLUOROBENZENE *SURR%* % REC 91
CHLOROCBENZENE *SURR* ‘ % REC 83

l page 2

c - 209



/{é\: AnolyﬁcolTechnologies,lnc. 11 East Olive Road Pensacola. Florida 32514 (904) 474-1004

Client: GEOENGINEERS Lab I.D.#: 92-1134-2
Received Date: 02/13/92
Project Number: 161-013-R&69 Sampled By: W.A.P.
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: AIR
Sample ID.: 920211-2 Sample Date: 02/11/92 Time: N/S
AIR/BETX&TPH - AIR BETX & TPH l
Parameter Units Result Detection '
Limit
BENZENE MG/M3 20 0.2
ETHYL BENZENE MG/M3 6.6 0.2 ‘

-~ TOLUENE MG/M3 13 1 =
XYLENES MG/M3 25 0.4 o
TOTAL PETROLEUM HYDROCARBONS MG/M3 1000 100
BROMOFLUQROBENZENE #*SURR#* % REC 83 :
CHIOROBENZENE *SURR* % REC 87 7

page 3 end of reportl

-

c - 210



. ')l é\: AnalyticalTechnologies,Inc. 11eastoiveroad  Pensacola. Florida 32514 (904) 474-1001
ii.
' GEOENGINEERS Lab I.D.#: 92-1422
8410 154TH AVE N.E. Order Number: P54805
' Received Date: 02/24/92
' REDPMOND WA 98052-0000 Client: 07061
Sampled By: W.A.P.
Sample Date: 02/21/92
l Sample Time: N/S
Project Number: 161-~13-Ré&9 N/S = Not Submitted
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPOR (AIR)
lb ID Sample ID Parameter Units Results Detection
Limit
I22~l MW-29 METHANE GM/M3 23000 1
-, 2-2 MW-37 METHANE GM/M3 4700 1

d

L)

ﬂo - R ..

mments: MG/M3 = Milligrams Per Cubic Meter. GM/M3 = Grams Per Cubic Meter.
ethod Ref: Compendium of Methods for the Determination of Toxic Organic
ompounds in Ambilent Air, SW-846, 3rd Ed4. 11/86. Analysis Method Resigned by
nalytical Technologies, Inc. BDL = Below Detection lei,jés
Approved By : /
1

- e

-
,

page
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‘)ﬁé\: AndlyticalTechnologies,Inc. 11eastoliveroad  Pensacola, Florida 32514 (904) 474-1001

-. e -

Client: GEOENGINEERS Lab I.D.#: 92-1422-1

‘ o Received Date: 02/24/92
Project NHumber: 161-13-R69 ' Sampled By: W.A.P.
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPOR (AIR)
. Sample ID.: MW-29 Sample Date: 02/21/92 Time: N/S

AIR/BETX&TPH ' AIR BETX & TPH
Paranmeter Units Result Detection
Limit
BENZENE MG/M3 1 1
ETHYL BENZENE MG/M3 BDL 1
TOLUENE MG/M3 BDL 5
XYLENES MG/M3 BDL 2
TOTAL PETROLEUM HYDROCARBONS : MG/M3 3000 500
BROMOFLUORCBENZENE *SURR%* % REC 104
CHLOROBENZENE *SURR#* % REC 91
page 2
c — 212
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'- : ..}égAnoly’ricolTechnologies,lnc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001
' Client: GEOQENGINEERS Lab I.D.#: 92-1422-2
Received Date: 02/24/92
l Project Number: 161-13~R69 Sampled By: W.A.P.
# Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
l Sample Type: VAPOR (AIR)
Sample ID.: MW-37 Sample Date: 02/21/92 Time: N/S
'R/BETX&TPH AIR BETX & TPH
Parameter Units Result Detection
- Limit
BENZENE MG/M3 14 1
l ETHYI. BENZENE MG/M3 7 1
TOLUENE MG/M3 60 5
XYLENES MG/M3 30 2
TOTAL PETROLEUM HYDROCARBONGS MG/M3 4000 500
BROMOFLUQROBENZENE *SURR#* % REC 70
CHLOROBENZENE *SURR* . % REC 98
i
' page 3 end of report
l c - 213



_ !\
. _ .
3 /!!: _AnolyhcolTechnologles,lnc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1004

GEOENGINEERS ' Lab I.D.#: 92-1134
8410 154TH AVE N.E. Order Number: P54400
Received Date: 02/13/92
REDMOND WA 98052-0000 ' Client: 07061
Sampled By: W.A.P.
Sample Date: 02/11/92
Sample Time: N/S
Project Number: 161-013-Ré69 N/S = Not Submitte
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: AIR
.ab ID Sample ID Parameter Units Results Detectio
Limit
1134-1 920211-1 METHANE GM/M3 39 1
1134-2 920211—2§\ METHANE GM/M3 1200 1
Ci“" (L) p
(,&J&W{ ?

o

‘omments: MG/M3 = Milligrams Per Cubic Meter. GM/M3 = Grams Per Cubic Meter.
Method References: Analysis Method DeSLgned by Analytlcal Technologies, Inc.,
and Compendium of Methods for the Determination of Toxic Organic Compounds in

mbient Air, SwW-846, 3rd Ed. 11/86. BDL = Below Detectio 1m;§/&~#*\
Approved By : 2_-.

page 1

C - 214



) \ AnelyTicalTechhologies,Inc.

11 East Olive Road

Pensacola, Floridé3251£1 (904) 474-1001

O .
E”Qmeers
' JUN 18 189
ROuhng g
l GEOENGINEERS Lab I.D.#% 2“14 ..... o E
8410 154TH AVE N.E. Order Number: P54805.. .J """
Received Date: 02/24/92
I REDMOND WA 98052-0000 Client: 07061
Sampled By: W.A.P.
Sample Date: 02/21/92
' Sample Time: N/S
Project Number: 161-13-R69 N/S = Not Submitted
Project Name: UNOCAL WESTLAKE & MERCER ‘
Sample Site: N/S
Sample Type: VAPOR (AIR)
‘ 1D Sample ID Parameter Units Results Detection
K Limit
2-1 MW-~295 METHANE PPM 23000 1
2-2 MW-37 METHANE PPM 4700 1

ents: MG/M3 =
Method Ref.

Milligrams Per Cubic Meter.
Compendium of Methods for the Determination of Toxic Organic
ompounds in Ambient Air, SW-846,
alytical Technologies, Inc.
1IS IS A REVISED REPORT:

3rd EQ.

JUNE 17, 1992.

page

c ~ 215

11/86.
BDL = Below Detection Limi

Approved By :
1

PPM = Parts Per Million.

Analysis Method DeSLgned by

20



)*ék. AnoIy’ricolTechnologies,lnc_ 11 £ast Olive Road  Pensacola, Florida 32514 (904) 474-1001 l
Client: GEOENGINEERS Lab I.D.#: 92-1422-2
Received Date: 02/24/92
Project Number: 161-13-R6&9 Sampled By: W.A.P. l
Project Name: UNOCAL WESTLAKE & MERCER -
Sample Site: N/S ,
Sample Type: VAPOR (AIR) '
Sample ID.: MW=-37 Sample Date: 02/21/92 Time: N/S
ATR/BETX&TPH AIR BETX & TPH '
Paranmeter Units Result Detection l
Limit i
BENZENE MG /M3 14 1
ETHYL BENZENE MG /M3 7 1
TOLUENE MG/M3 60 5
XYLENES MG /M3 30 2
TOTAL PETROLEUM HYDROCARBONS MG /M3 4000 500
BROMOFLUOROBENZENE *SURR* % REC 70
CHLOROBENZENE *SURR* % REC 98 . _
page 3 end of reportl
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):! é\. AnoIyﬁcc!Technologies,lnc. 11 East Olive Rood  Pensacola, Florida 32514 (904) 474-1001

Client: GEOENGINEERS Lab I.D.#: 92-1422-1
Received Date: 02/24/92
Project Number: 161-13-R69 Sampled By: W.A.P.
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPOR (AIR)
Sample ID.: MW-29 Sample Date: 02/21/92 Time: N/S
R/BETX&TPH AIR BETX & TPH
Parameter Units Result Detection
. Limit
. BENZENE MG /M3 1 1
ETHYL BENZENE MG/M3 BDL 1
TOLUENE MG /M3 BDL 5
XYLENES MG /M3 BDL 2
TOTAL PETROLEUM HYDROCARBONS MG /M3 3000 500
I BROMOFLUQROBENZENE *SURR* % REC 104
CHLOROBENZENE *SURR*%* _ % REC 91
' page 2
' c - 217
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N

f é\. AnalyticalTechnologies,Inc.

11 EAST OLIVE ROAD FPHONE (204) 474-1001
PENSACOLA. FLORIDA 32514
.LIENT: GEOENGINEERS
PROJECT: 161-13-R69S
_LAB ID: 82-1422
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986

QC LEVEL: T

DATE DATE DATE DATE QcC Qc
LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANKI
I T | } | I I
92-1422-1 | MW-29 {02-21-92]|02-24-92 N/A |02-25-92 | EW0014 | C .
92-1422-2 | MW-37 ]02-21-92|02-24-92] N/A  |02-25-92|EW0014|C l
i
i
i
]
I
i
i
i
|
1
c - 220 l



' &Anolyﬁco!Technologies,lnc.
11 EAST OLIVE ROAD PHONE {804) 474-1001
l PENSACCLA. FLOCRIDA 32514
iﬁTHon INSTRUMENT BILANK
IATCH NUMBER: EW0014
' BLANK A BLANK B BLANK C
EXTRACTION DATE - N/A N/A N/A
ANALYSIS DATE 02-23-92 | 02-24-92 | 02-25-92
IMLAMETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT
'gTHYL TERT~BUTYL ETHER 10 mg/m3 BDL BDL BDL
NZENE 1 mg/m3 BDL BDL BDL
ETHYL BENZENE 1 mg/m3 BDL BDL BDL
LUENE 5 mg/m3 BDL BDL BDL
LENE 2 mg/m3 BDL BDL BDL
OTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
OMOFLUROBENZENE *SURR* (50~150) 102 97 110
ﬁQ-ILOROBENZENE *SURR* (50-150) 89 103 96

BDL = Below Detection limit.
Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.
N/S = NOT SUBMITTED N/A = NOT APPLICABLE

c - 221

.)TE: Units in mg/m3 = milligrams per cubic meter.



‘_/..__Ag AnalyticalTechnologies, Inc.

11 EAST OLIVE ROAD PHONE (904) 474.1001
PENSACOLA. FLORIDA 32514
REAGENT WATER SPIKE
BATCH NUMBER: EW0014
SPIKE SAMPLE SPX SPK REC
COMPQUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 49 98 50-150
TOLUENE 50 BDL 47 94 .50-150
SPIKE SAMPLE SPD SPD % QC LIMITS

COMPOUNDS ADDED CONC CONC REC%# RPD# RPD - REC
BENZENE 50 BDL . 53 106 8 50 50-150
TOLUENE 50 BDL 50 100 6 50 50-150

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 s2
SPK 02-23-92 96 % 100%
SPD 02-23-92 96 % . 102%

D = DILUTED OUT

NOTE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
program and method reference.

QC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)
COMMENTS :
c - 222



' SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENT

crients_( £ i I EERS, Twe.

SAMPLE DATE

bS]
ATI Lab ID #% 92_//-Q2\

i
lPRocr NuMBER: /6 [/ — /3~ KREF 1 Hpew—29 ©2/2/) /72
PROJ NAME: L iochl  L/ESTIAKE 2 mul- 37
i éj WIERCER 3
SAMPLED BY: (/. /. 12 4
SAMPLE SITE: y 743 5
'EAMPLE DATE: 22 /,2 / /73 6l
AMPLE TIME: ///_; ’

AMPLE TYPE:_[/4POR @i}?)

EUSH.Y@QC'NO 2 3 4
ate Received: »1/2:/9 L 10

Is there a chain of dustody? (& N

11
'Jas chain of custody signed? (I) N
12
_Were samples received cold? Yy @
13
‘Jere samples received in
proper containers? @ N 14
ere samples preserved 15
correctly? @ N
16
l;'ere air bubbles present in '
olatile bottles? /% Y N 17
tere samples within holding 18
ime? @ N
_ 19
fnxppﬂn BY: (LPS — ©003 7643 [7/
20

‘UT OF CONTROL EVENTS:

!TI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
TANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
ROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
CCEPTANCE OF A PROPOSAT RELEASES ATI FROM ANY LIABILITY IN EXCESS
?

THEREOF. \{ ’L

l’M APPROVAL [ E 2 INSPECTED BY :% DATE INSPECTED/@A_/ 24/92
# COPIES OF REPORT [/
l - c - 223
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SAMJPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

|
lClient: O Fo ﬁ’/f/,: (WEERS, Twe. ATI Lab ID 4 92- /Z’ JQ ;2\
SAMPLE DATE
IPROJ NUMBER: /4 /— /3~ KéG 1 A =29 o2/2 ) /92
. PROJ NAME: (oAl WESTAAKE 2 mus- 327
gﬂmcﬂ ! GevEngineers
ISAMPLED BY: L A £ 4
SAMPLE SITE: y a3 5 FEB ‘2 8 1992

i 6

SAMPLE DATE: @2{/’2 /// P2

lSAMPLE TIME: y7/7As

SAMPLE TYPE: _[/ALOR /A1)
SR 9

RUSH:Y@QC:NO 2 3 4
Date Receaived: » 10

Is there a chain Of custody? N
: . 11
IWas chain of custody signed? (¥} N
12
lWere samples received cold? Yy &
13
Were samples received in
.proper containers? & N 14
Were samples preserved 15
correctly? @ N
IL - 16
ere air bubbles present in .
volatile bottles? /1///? Y N 17
l«?ere samples within holding 18
time? @ N
HIPPED BY: (PS5 — ©0c3 T7L43 2/
- 20
lJUT OF CONTROL EVENTS:

[TI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAI PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
FFICERS AND EMPLOYEES OR SUCCESSORS, TOQ CLIENTS FOR SERVICES
ROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
ACCEPTANCE OF A PROPOSAT RELEASES ATI FROM ANY LIABILITY IN EXCESS

9L

."HEREOF.
IE (LQL;L ?5{
M APPROVAL INSPECTED BY :ZQQZ. DATE INSPECTED/cml/226&£?2
‘ ] # COPIES OF REPORT = [/

l C - 225
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REDMCND

I ' |
. . .

é\: AnclyticalTechnologies,Inc.

t 1 EAST OLIVE ROAD

PHONE (904) 474-1001

PENSACOLA, FLORIDA 32514

GEOENGINEERS
8410 154TH AVE N.E.

WA S58052-0000

Lab I.D.#:
Order Nunber:

Received Date:

Client:

Sampled By:
Sample Date:
Sample Time:

§ e

PR o¥

92-1596
P55086
03/02/92
07061
W.A.P.
02/28/92
N/S

Project Number: 161-13-R69 N/S = Not Submitted
Project Name: UNOCAL WESTLAKE & MERCER
' Sample Site: N/S
Sample Type: VAPOR
l: ID Sample ID Parameter Units Results Detection
Limit
! 6-1 920228-1 METHANE PPM 640 0.5
20~ ~innorg
MaR 12 1em
Rowng A/l A
F‘:,e' ................. S i_j

omments: MG/M3 = Milligrams Per Cubic Meter.

PPM = Parts Per Million.

ethod Refs: Compendium of Method the Determination of Toxic Organic Compounds

ient Air, Sw-846, 3rd Ed., 11/86.
Below Detection Limits.

Analysis Methods Dejigned by Analytical
Approved By : Tl
1 .

c - 227
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Z&K AncalyticalTechnologies,Inc.

13 EAST OLIVE ROAD PHONE {904) 474-1001
PENSACOLA. FLORIDA 32514

Client: GEOENGINEERS Lab I.D.#: 92-1596-1
Received Date: 03/02/92

Project Number: 161-13-R69 Sampled By: W.A.P.
Project Name: UNCCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPOR

Sample ID.: 920228-1 Sample Date: 02/28/92 Time: N/S

ATIR/BETX&TPH AIR BETX & TPH
Parameter Units Result Detection
Limit
BENZENE MG/M3 25 1
ETHYL BENZENE MG/M3 12 1
TOLUENE MG/M3 48 5
XYLENES MG/M3 50 2
TOTAL PETROLEUM HYDROCARBONS MG/M3 ._.-.3000 500
BROMOFLUCGROBENZENE *SURR* ‘% REC 82 w1
CHLOROBENZENE *SURR* _ % REC 95 S 2 e
page 2 end of report

c - 228
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11 EAST QLIWE ROAD

AnalyticalTechnologies,Inc.

PHQONE (9Ca} A74-1001
PENSACOLA FLORIDA 32514

QUALITY CONTROL

DATA

c - 229
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ég AnalyticalTechnologies, Inc.

11 EAST OLIVE RQAD PHONE (8041 474-1001
' PENSACOLA, FLORIDA 32514
LIENT: GEOCENGINEERS
!EOJECT: 161-13-R6S
B ID: 92-1596
ETHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986

C LEVEL: I
DATE DATE DATE DATE Qc QcC
ILAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
i I i I I 1 ] L
l2—1596—1 | 920228-1 . - | 02-28-92|03-02-92| N/A  |03-02-92|EW0016A
i
i
i
1
i
i
1
i
1
i
l cC~ 231



éAnolyﬂcolTechnologies,lnc.

11 EAST OLIVE RCAD PHOMNE (904) 474-1001t
PENSACOLA, FLORIDA 32514
METHOD INSTRUMENT BLANK
BATCH NUMBER: EW0Q1l6
BLANK A BLANK B BLANK C
EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 03-02-92 03-03-92 N/A
PARAMETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT
METHYL TERT-BUTYL ETHER 10 mg/m3 BDIL, BDL: BDL
BENZENE 1 mg/m3 BDL BDL BDIL
ETHYIL, BENZENE 1 mg/m3 BDL BDL BDIL
TOLUENE _ 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDIL,
BROMOFLUROBENZENE *#*SURR* (50-~150) 100 90 N/A
"HLOROBENZENE *SURR* (50-150) 88 96 N/A
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection limit.
Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPFLICAELE

c - 232



éﬁ_.,\,/—\nolyticaITechnologies,lnc.

11 EAST QLIVE ROAD

PHONE (904} 474-1031

PENSACOLA. FLORIDA 32514

REAGENT WATER SPIKE

'ATCH NUMBER: EW001l6

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 48 96 50-150
TOLUENE 50 BDL 49 98 50-150
SPIKE SAMPLE SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 46 92 4 50 50-150
TOLUENE 50 BDL 46 92 6 50 50-150

i Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limit;s

out of 4 % recoveries out of limits
out of 4 surrogate recoveries out of limits

ANATYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 52
SPK 03-02-92 100% 99 %
SPD 03-02-92 96 % 98 %
'O= DILUTED OUT
TE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
program and method reference.
QC LIMITS
' 51 = BROMOFLUOROBENZENE {50-150)
S2 = CHLOROBENZENE (50-150)

iDMMENTS :

C —

233




‘SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

_Cli:ant: (;’Ea@{éggfﬁg /ACo. ATI Lab ID # 92- gS?{Q

SAMPLE DATE
PROJ NUMBER: ,_,4\7}_715:_,5/2,43 J6i93-R6T 1 ?0?002&00“/ c;}/Z X’/ﬂ;z
L 7
prosy naME: L{UOCHL /jjg-s—r[,a/([‘ o 2
U EXCEr. 3
 SAMPLED BY: W!M‘L W AE a
SAMPLE SITE: UL/S 5
P 6
SAMPLE DATE: ,,2/&_?/‘)‘2
-
SAMPLE TIME: /S
! 8
SAMPLE TYPE: l/ﬂ@/g
: Y 9
RUSH: Y @ QCcC: N 0 2 3 4
Date ReceiVed: BAQ_ e 10
Is there a chain of custody? (ELJN
11
Was chain of custody signed? N
d 12
‘ere samples received cold? Y} N
13 -
Were samples received in
proper containers? (Ei)N’ 14
Were samples preserved = 15
correctly? ¥ VN
16
Were air bubbles present in Il M%$Z
volatile bottles? Y ' 17
Were samples within holding 18 .
time? N

SHIPPED BY: FEQ FZ/
13273 24 20

JUT OF CONTROL EVENTS:  L133LidbbeZly

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS

EREOF . _ g
" DATE INSPECTED/ Q)/Z/oz)
# COPIES OF REPORT/ 7

Fe e o R

PM - APPROVAL A "INSPECTED BY

C ~ 234
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SAMPLE INSPECTION AND IDENTIFICATION SHEET/QUT OF CONTROL EVENTS

Client: (;%Eﬁﬁfﬁm:'ﬁli}z"} I ATI Lab I0 ¢ 92-_/SDn
| SAMPLE DATE
PROJ NUMBER: «rt;f?éﬁ.s/é/fz Jod 413-#6T 1 ?j§2‘2f~/ 2/ >
prog WaME: _ LLOCAL [ifEStrakf o+ 2

MU EXCER 3
SAMPLED BY: wﬁ/‘—ﬁij’/%& WA F 4
SAMPLE SITE: Aj!f; 5

g 6

SAMPLE DATE: !2/4;/22 _
SAMPLE TIME: v/S

SAMPLE TYPE: |/ 0@/@ )

. 9
RUSH: Y Q£>QC: N o 2 3 4
Date Received: 3/2F92 o~ 10

'Is there a chain of custody? (E;IN

11
Was chain of custody signed? (Y }' N
d 12
Were samples received cold? YI N
13
Were samples received in
proper containers? (?i)bl 14
Were samples preserved - 15
correctly? @ N
Were air bubbles present in ﬂﬁﬁz
volatile bottles? 4 17
Were samples within holding 18 .
time? N -
19
SHIPPED BY: FEI FX,
o ) .20
/35112 624

OUT QF CONTROL EVENTS:

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
' 2CEPTANCE OF A PROPOSAI, RELEASES ATI FROM ANY LIABILITY IN EXCESS
.HEREOF. a{b

"DATE INSPECTED, \g/éb//éii
i COPIES OF REPORT! J

PM;ﬁ?pﬁovAL'uol

'INSPECTED BY,

CcC — 236
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)l !k, AnolyﬁcalTechnologies,lnc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

GEOENGINEERS Lab I.D.#: 92-2280
8410 154TH AVE N.E. Order Number: P56007
: Received Date: 03/24/92
REDMOND WA 98052-0000 Client: 07061
Sampled By: D. IOVROVICH
Sample Date: 03/13/92
Sample Time: 0730
Project Number: 161-13-R69 ~ N/S = Not Subnmitted
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S I
Sample Type: AIR
Lab ID Sample ID Parameter Units Results Detectiorl
Limit
2280-1 920313-1 METHANE PPM 460 1

Comments: PPM = Parts Per Million, by volume. MG/M3 = Milligrams Per Cubic
Meter. Method Refs: Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air, Sw-846, 3rd Ed., 11/86 and Analysis Method

Designed by Analytical Technologies, Inc. BDL = Below ﬁTct‘ /tl;mi.t:

Approved By : ___}tﬁ .
page 1 ' !
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)*ﬁk‘ AnalyticalTechnologies,Inc. 11eastoiveroad  Pensacola, Florida 32514 (904) 474-1001

Client: GEOENGINEERS Lab I.D.#: 92-2280-1
' Received Date: 03/24/92
Project Number: 161-13-R69 Sampled By: D. LOVROVICH
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: ATR
' "Sample ID.: 920313-1 Sample Date: 03/13/92 Time; 0730
l[R/BETX&TPH ATR BETX & TPH
Parameter Units Result Detection
Limit
BENZENE MG/M3 BDL 1
ETHYL BENZENE MG/M3 BDL 1
TOLUENE MG/M3 BDL 5
XYLENES MG/M3 BDL 2
TOTAL PETROLEUM HYDROCARBONS MG/M3 BDL 500
l BROMOFLUOROBENZENE *SURR* % REC 97
CHLOROBENZENE *SURR#* % REC 88
I page 2 end of report
l C - 239



q.lr»l..» AnalyticalTechnologies,Inc.

11 EAST CLIVE ROALD PHCNE (904) 474-1001
PENSACOLA. FLORIDA 32514

GEQENGINEERS

PROJECT: 161-13-R6&9

OC LEVEL I
LAB ID: 92-2280 BATCH: CA0092
ANALYSIS
LAB ID CLIENT ID DATE
92-2280-1 920313-1 03-25-92
SPIKE 03-23-92
SPIKE DUP. 03-23-92 3
(0]
DI BLANK 03-23-92 !
D1 BLANK 03-25-92 o
SPIKE % REC.
DETECTION SPIKE DUPLICATE EXPECTED $REC RREC CONTROL MAX
PARAMETER METHOD LIMIT BLANK RESULTS RESULTS SPIKE SPIKE SPIKE DUP. LIMITS RPD RPD
METHANE * 1 BDL 50 72 50 100 144 50-150 36 50
NOTES: PPM = Parts per Million.

BDL = Below Detection Limit
Scurce for control limits is internal laboratory quality assurance
program and reference below.

REFERENCE: *Gas Chromatographic method employing direct injection on column with flame ionization detector {FID).



‘)_.Ak, AnalyticolTechnologies,Inc.  11eastoiveroad  Pensacola, Floida 32514 (904) 474-1001 .
CLIENT: GEOENGINEERS l
PROJECT: 161-13-R69 '
LAB ID: 92-2280
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of l

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
QC LEVEL: I '

DATE DATE DATE  DATE QcC Qc
LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANKI
1 T T T T T 1
92-2280-1 | 920313-1 |03-13-92|03-24-92| N/A [03-25-92|EW0022|C I

C - 242



):! 6\. Anolyﬂco!Technologies,lnc. 11 Eost Olive Road  Pensacola, Florlda 32514 (904) 474-1001

ATCH NUMBER: EW0O022

xETHOD INSTRUMENT BLANK

ll BLANK A BLANK B BLANK C
EXTRACTION DATE N/A N/A N/A

ANALYSIS DATE 03-23-92 03-24-92 03-25-92

l;ARAMETERs
DETECTION RESULTS RESULTS RESULTS
LIMIT

IbETHYL TERT-BUTYL ETHER 10 mg/m3 BDL . BDL BDL
ENZENE 1 mg/m3 BDL BDL BDI.
ETHYL BENZENE 1 mg/m3 BDL BDL BDL
OLUENE 5 mg/m3 BDL BDL BDL
YLENE 2 mg/m3 BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
ROMOFLUROBENZENE *SURR* (50-150) 101 93 100
HLOROBENZENE *SURR* (50~150) 84 89 88

-Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection. limit.

Results reported are blank corrected.

Source for control limits is internal laboratory guality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

C - 243
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):! é\: AﬂOIyﬁCOIT&Ch“O'Ogies,lﬂC. 11 East Olive Road Pensacola. Florida 32514 (904) 474-1001

REAGENT WATER SPIKE

BATCH NUMBER: EW0022

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC% # LIMITS
BENZENE 50 BDL 52 104 50-150
TOLUENE _ 50 BDL 51 102 50-150

SPIKE SAMPLE SPD SFD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 50 100 4 50 50-150
TOLUENE 50 BDL 49 98 4 50 50-150

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE S1 S52
SPK 03-23-92 102% 96 %
SPD 03-23-92 106% 95 %
D = DILUTED OUT
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection Limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and method reference.

QC LIMITS
51 = BROMCFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)
COMMENTS:
C - 244



AMPLE INSPECTION AND ITDENTIFICATION SHEET/OUT OF CONTROL EVENTS

Lient:éeoa\gh\e@rs Ane . ATI Lab 1D & 92-_22F0

. _ : ' SAMPLE DATE

ROJ NUMBER: ’ lol—13- ars 1 ‘TQ\QBB‘” ) 631133’/6? 2
B nne: Unocal Westake 2Mercer

3

APLED BY: —b L@UROU‘fCl/\ 4

IPLE SITE: '\l S 5

=) 6

PLE DATE: D?.)Hjml— /Sre Afle

rute Vi Fine

AMPLE TIME: [)r[3© o . orzitel~

CW‘I’ .ﬂq’t’» 8

llPLE ryee: — T30~ AL o3
9

OSH: Y @ @
l:e Rece:.ved 03 z_c,( 10

11

there a chain of custody? % N
N

chain of custody signed?

12
ere samples received cold? /@({@
Cvscsfiflaz. 13

te samples received in
per containers? @ N 14
l:e samples preserved 15
rectly? @ N
16

'#@re air bubbles present in
'[atile bottles? Y % 17

'‘ere samples within holding 18
ie? O N

HIPPED BY: R& g% -

l 1657275995 20

yUT OF CONTROL EVENTS:

E WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PRCFESSIONAL

NDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL

ICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
>ROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
tEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS

REOY .
\(\/ ~ INSPECTED BY&_}L/V ‘DATE INSPBCTED/Ojff—f[/?__Z_

g APPROVAL _ \
¥ COPIES OF REPORT
C - 245
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):f ﬁ\. AnolyﬁcolTechnologies,lnc. 11 East Olive Road Pensacola, Florida 32614 (904) 474-1001

GEQENGINEERS Lab I.D.#: 92-3086
8410 154TH AVE N.E. Order Number: PE7060
Received Date: 04/16/92
REDMOND W& 98052-0000 Client: 07061
Sampled By: D.J.L.
l Sample Date: 04/13/92
Sample Time: 1000
Project Number: 0161-013-R04 N/S = Not Submitted
IProject Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPOR
:l: ID Sample ID Parameter Units Results Detection
Limit
‘6—1 920413-1 METHANE PEM 110 1

eter. Analysis Method Designed by Analytical Technologies, Inc.

Apg{roved By : /? /P'\ )?l\‘

1i;ments: DPM = Parts Per Million (by volume). MG/M3 = Milligrams Per Cubic

C - 247
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):f Ek. AnolyﬂcolTEChl‘lO'OgieS,lnC, 11 East Olive Road Pensacola, Florida 32514 (904) 474-1004 .
Client: GEQOENGINEERS Lab I.D.#: 92-3086-1
_ Received Date: 04/16/92
Project Numbexr: 0161-013-R04 Sampled By: D.J.L.
Project Name: UNOCAL WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPCR I
Sample ID.: 920413-1 Sample Date: 04/13/92 Time: 1000
\IR/TVH TOTAL VOLATILE HYDROCARBONS I
Parameter Units Regult Detection I
Limit
TOTAL VOLATILE HYDROCARBONS MG/M3 100 153’/va 50 l
e
}# .
page 2 end of reportl
CC — 248 I



eé\_kk,Ano[yﬂco(Technologies,lnc. 1M East OfiveRoad  Pensacol, Florida 32644 (904) 474-1004

QUALITY CONTROL

l DATA

C - 249
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.- R .

c.)‘_,,&S’Ancj|yfic:c1|'|'e(:hnc:Dlogies,,lnc. 11Eost OliveRoad  Pensacola, Florida 32514 (904) 474-1001

ENT: GECENGINEERS
'BDIJECT: 0161-013-R04

ID: 92-3086
rtiHOD: Analysis Method Designed by Analytical Technologies, Inc.
3! LEVEL: T

DATE DATE DATE DATE QcC QC

!\B ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
I | T T ) T | T
2-3086-1 | 920413-1 |0a-13-92]04-16~92] N/A  |04-17-92|EW0029]| B
|
i
|
i
i
1
I
|
1
|
|
l c - 251



),‘!\, AnalyticalTechnologies,Inc.  11castoiveroad  Pensacola. Fiorida 32514 (904) 474-1001

METHOD INSTRUMENT BLANK.

BATCH NUMBER: EW0029

BLANK A BLANK B BLANK C

EXTRACTION DATE N/A N/A N/A

ANALYSIS DATE 04-16-92 04-17-92 N/A
PARAMETERS

DETECTION RESULTS RESULTS RESULTS
LIMIT

METHYL TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL
BENZENE 1 mg/m3 BDL BDL BDL
ETHYL BENZENE 1 mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
BROMOFLUCROBENZENE *SURR* (50-150) 99 96 N/A
CHLOROBENZENE *SURR* (50-150) 72 69 N/A
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

c - 252
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l :):; ék. Ano!yﬁcolTechnologies,lnc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

(EAGENT WATER SPIKE

§IfCH NUMBER: EW0(Q29

SPIKE SAMPLE SPK SPK REC
OMPOUNDS ADDED CONC CONC REC%# LIMITS
ENZENE 50 BDL 48 96 50-150
TOLUENE 50 BDL 48 96 50-150
SPIKE SAMPLE SPD SPD % QC LIMITS

OMPOUNDS ADDED CONC CONC REC% # RPD# RPD REC
ENZENE 50 BDL 47 94 2 50 50~-150
OLUENE _ 50 BDL 46 92 4 50 50-150

i

olumn to be used to flag recovery and RPD values with an asterisk

alues outside of QC limits

out of 4 surrogate recoverles out of llmlts

ANALYSIS SURROGATE RECOVERY

lout of 4 % recoveries out of limits
'ZTEM ID: DATE S1 S2

|
|
PK 04-16-92 104% . 95 %
PD 04-16-92 104% 54 %

)! DILUTED OQUT
E:

1 Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection Limit.

Results reported are blank corrected.
Source for contrel limits is internal laboratory quality assurance
program and method reference. -
QC LIMITS.
! S1 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)
iME S:
I C - 253



SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

Client: G O E»\E‘J‘M@g—g | ATI Lab 1D # 92— 3OT
SAMPLE | DATE

proJ NUMBER: (OlGI-O13 - ROy 1 G20413~- | ‘-Hl’b')qc
proJ NAME:_ UNOCAL. 2
WESTLAKE ¢ MERCER 3
SAMPLED BY: MtS— T.i.1.. 4
SAMPLE SITE: U(S 5
SAMPLE DATE:__(OY ; 13_11‘42 °
SAMPLE TIME: 1000 !
SAMPLE TYPE: VAPOR, z

RUSH: Y@Qc: N, oD 2 3 4
oY i

Date Rece a: Clgz. 10

Is there a chain of 'custody? @ N

11
Was chain of custody signed? D n
12
Were samples received cold? ¥ @
. 13
Were samples received in
proper contalners? @ n 14
Were samples preserved 15
correctly? @ wN
16
Headspace in volatile
potttes? May N 17
Were samples within holding 18
time? N
: 19
SHIPPED BY: r R EX
20

OUT OF CONTROL EVENTS:

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS
THEREOF.

PM APPROVAL INSPECTED BY :\\1 DATE INSPECTED;/ Y [IELO‘?—

# COPIES OF REPORT __ | '

C — 254



SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

client: ( - =0 Eoey e o ATI Lab ID § 92- 5508-(0
~J

SAMPLE DATE
proJ NoMBER: QlGI-O13 - Roy 1 20413~ i 3)az
pPrROJ NaME: UNOCAL, 2 Crefncingorg
i
WESTLAKE < MERCER 3 .
SAMPLED BY: <% DD .1 . 4 - —
o ) Hoting / ‘ \:_J o]
SAMPLE SITE: Mfs 5 e — e
i 4 6
SAMPLE DATE: (OY/13]97
A 7
SAMPLE TIME: 1000
8
SAMPLE TYPE: VAPOR
9

RUSH: @ oc: o (D 2 3 4
Date Rece oq {u,lq?, 10

Is there a chaln of 'custody? (@ N

11
Was chain of custody signed? ®
‘ 12
Were samples received cold? Y @
13
Were samples received in
proper containers? @ N 14
Were samples preserved 15
correctly? _ @ N
16
Headspace in volatile
bottles? Vay N 17
T
Were samples within holding 18
time? N -
— - : 19
SHIPPED BY: I DD EX
20

OUT OF CONTROL EVENTS:

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES

PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT

ACCEPTANCE OF A PROPOSAL RELFASES ATI FROM ANY LIABILITY IN EXCESS
THEREOF.

PM APPROVAL {M iL INSPECTED BY :\\3- DATE INSPECTED/ b{flélo‘l

# COPIES OF REPORT 1

C — 255
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). !\, AnoIyﬁcolTechnologies,lnc. 11 East Olive Road Pensacociq, Florida 32514 (504) 474-1001

Client: GEOCENGINEERS Lab IT.D.#: 92-3552-1
‘ Received Date: 05/01/92
Project Number: 0161-013-R0O4 Sampled By: D.J.L.
Project Name: UNOCAL/WEST LAKE MERCER
Sample Site: N/S
Sample Type: AIR
Sample ID.: $20423-1 Sample Date: 04/23/92 Time: 0700
vIR/TVH TOTAL VOLATILE HYDRCCARBONS
Parameter Units Result Detection
: Limit
TOTAL VOLATILE HYDROCAREBONS MG/M3 BDL 500

GeoEngineers
MAY 11 199

page 2 end of report
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/}:f é\, AnalyticalTechnologies,inc. 11eosciveroad  Pensacola, Forida 32614 (504) 474-1004

QUALITY CONTROL
DATA

"
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).;. !\. AnoIyﬂcoITechnologies,lnc. 11 East Olive Road  Pensaccla, Florida 32514 (904) 474-1001

JLENT: GEOENGINEERS
‘OJECT: 0161-013-RO4
' THOD: Gas Chromatographic Method designed by Analytical Technologies

employing Purge (PID) and Flame Icnization Detector (FID)

© LEVEL: II
DATE DATE DATE DATE QcC QcC
AB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
. T T T 7 T T T
'-3552-1 | 920423-1 | 04~23-92|05-01-92 | N/A | 05-04-92 | EW0034| A
c - 261
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l ‘ é AﬂOIyﬂCdTEChnOIOgies,lr‘lC. 11 Eost Olive Road  Pensacala, Florida 32514 (904) 474-1001

iTHOD INSTRUMENT BLANK

TCH NUMBER: EW0034

II BLANK A BLANK B BLANK C
_ EXTRACTION DATE N/A N/a N/A
ANALYSIS DATE 05-04-92 N/A N/A
.RAMETERS -
_ DETECTION RESULTS RESULTS RESULTS
_ LIMIT
!E,HYL TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL
ZENE 1 mg/m3 BDL BDL BDI,
ITHYL BENZENE 1 mg/m3 BDL BDL BDL
BLUENE 5 mg/m3 BDL BDL BDL
LENE 2 mg/m3. BDL BDL BDL
OTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDI, BDL
OMOFLUOROBENZENE  *SURR* (50-150) ‘ 95 N/A N/A
iLOROBENZENE *SURR* (50-150) 70 N/A N/A

BDL = Below Detection limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

C - 262

'I‘E: Units in mg/m3 = milligrams per cubic meter.



/,ﬂ\. -AnalyticalTechnologies,Inc.  t1eastoiveroad  Pensacola, Floida 32514 (904) 474-1001

ATER MATRIX SPIKE

3ATCH NUMBER: EW0034 SAMPIE SPIKED: 3585-1

SPIKE SAMPLE MS MS REC
COMPOUNDS . ADDED CONC CONC REC% # LIMITS
BENZENE 50 BDL " 44 a8 50-150
TOLUENE 50 BDL 43 86 50-150

SPIKE | SAMPLE | MSD | MSD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 45 90 2 50 | 50-150
TOLUENE 50 BDL, 44 88 2 50 50-150

} Column to be used to flag recovery and RPD values with an asterisk
¢« Values outside of QC limits

Y out of 00 % recoveries out of limits
J out of 00 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 52
MS | 05-04-92 99 % 91 %
MSD 05-04-92 100% 91 %

> = DILUTED QUT

I0OTE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
program and method reference.

QC LIMITS
S1 = BROMOFLUGCROBENZENE (50-150)
52 = CHLOROBENZENE (50-150)
_OMMENTS :
C - 263



' | '(i.ﬁb\‘AHOIyTICOITeChI‘IOIOQieS,InC. 11East Olive Road  Pensacola, Florida 32514 (904) 474-1001

_NDEPENDENT QC CHECK
slrcn NUMBER: ETIC1114W

i

~ SPIKE SAMPLE IQC IQC REC
| _COMPOUNDS ADDED CONC CONC RECS # LIMITS
tE'NZENE 50 BDL 54 108 50-150
TOLUENE 50 BDL 52 104 50-150

- W A wm

oclumn to be used to flag recovery and RPD values with an asterisk

tlalues outside of QC limits

o

out of 2 % recoveries out of limits )
out of 2 surrogate recoveries out of limits

1 ANALYSIS | SURROGATE RECOVERY
’{TEM 1D: DATE s1 s2
Wroc 11-14-91 96 % 97 %
)|= DILUTED OUT

1I0TE: Units in ug/l = Parts Per Billion.

BDL = Below Detection Limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and method reference.

l , QC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
$2 = CHLOROBENZENE {50-150)
:_lm:ms:
I C - 264



SAMPLE TNSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROIL EVENTS

Client: éfO /’/ﬂ/c,':'ﬂ/@gfj ATI Lab ID # 92— 355
SAMPLE DATE
PROJ NUMBER: O/6 /- O(3- 20 1 420423 -1 §-23-2
PROJ NAME: Lf(/?/a <a / Ha-est? /"/“L 2
0L e T 3 )
2P slifea
SAMPLED BY: ,.,745— O5L, 4
SAMPLE SITE: S5 5
6
SAMPLE DATE: o AR To—~
' 7
SAMPLE TIME: o7
a -
SAMPLE TYPE: AR :
9
RUSH: Y (N/oc: N © 1@3 4
Date Received: < [1 /G5 10
Is there a chain of custody? &) N
. 11
Was chain of custody signed? CiD N
' ' 12
Were samples received cold? Y (§>
13
Were samples received in
proper containers? Ci)%t 14
Were samples preserved 15
correctly? (§:>N
16
Headspace in volatile
e
hottles? . Y yﬁ 17
Were samples within holding 18

time? C?jTN
19

SHIPPED BY: fecd X

SEEY OB F5Y 20
OUT OF CONTROL EVENTS: X Besclts HFo arorm Ll /
il ar SO A?szfsi;/ e AL e Gero cu_-,zﬁ_epffj

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TC CLIENTS FOR SERVICES ,
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS

THEREOF . /‘l (’)L
PM APPROVAL gmg S INSPECTED BY ﬁ—- DATE INSPECTED, 3/7/F&

4§ COPIES OF REPORT __ |

C - 265
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),.\ék. AnolyﬁcoiTechnologies,Inc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

GEOENGINEERS Lab I.D.#: 92-3552
8410 154TH AVE N.E. Order Number: P57732
, Received Date: 05/01/92
REDMOND WA 98052-0000 Client: - 07061
Sampled By: D.J.L.
Sample Date: 04/23/92
Sample Time: 0700
Project Number: 0161-013-R0O4 N/S = Not Submitted
Project Name: UNOCAL/WEST LAKE MERCER .
Sample Site: N/S
Sample Type: ATR
:ab ID Sample ID Parameter Units Results Detection
Limit
i552-1 920423-1 METHANE . PPM 710 1 '

‘omments: MG/M3 = Milligrams Per Cubic Meter. PPM = Parts Per Million.
Analysis Methods Designed by Analytical Technologies, Inc.
BDL = Below Detection Limits.

Approved By :
page 1

C - 267



N A O & S Em U .

SBﬁPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

client: (o EO L oy 8,5 ATI Lab ID § 92- 3552
SAMPLE DATE
PROJ NUMBER: O /4 /- £/3~ 2 0¥ v 20423 -1 S22
PROJ NAME: {hpcal. / We:a'?""/o—/-:(_ 2
2L e 3 i
RIFSfeftas
SAMPLED BY: ot O3L. 4
BEAMPLE SITE: /273 5
o : 6
SAMPLE DATE: e -
SAMPLE TIME: o7 -
SAMPLE TYPE: AR —
RUSH: ¥ N QC: N 0 1 @ 3 4 G ;
Date Received: 5,/' /G &= 3 eOEl’? . S
Is there a chain of custody? @ N Qt‘neers j
Was chain of custody signed? &N Fouy MAY a7 1992 | |
: . . g . .
Were samples received cold? Y @ %E}V 2 47
| e ey o
Were samples received in el g /

proper containers? @ N T

Were samples preserved
correctly? @N
16

~

Headspace in. volatile.
bottles? ' Y N# 17

Were samples within holding 18

time? N

) @~
SEIPPED BY: Secd X
STEs5Y o85S g5y 20

OUT OF CONTROL EVENTS: _“p-X Bese s o avoren _fo.c,Z'/
Fetoros Lmofs Coanen cctes o Goo S gicels
I .

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS

THEREOF . /] | )m/ ‘
PM APPROVAL (mﬂ,;!‘) INSPECTED BY ﬁ—' DATE INSPECTED, 3/7/F&—

4 COPIES OF REPORT’

C - 268
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REDMOND

Project Name:
Sample Site:
Sample Type:

)&\’ AnalyticalTechnologies,inc. 11 east oiive rRoad

GEOENGINEERS
8410 154TH AVE N.E.

Project Number: 161-013-R04

Geokngineers

Pensacola, Florida 32514

{204} 474-1001

MAY 2 8 1992

. ST . S ‘Cab I.D.#: 92-4012
ey Jwe A A P58471

Received Date: 05/18/92
WA 98052-0000 Client: 07061
Sampled By: D.J.L.

Sample Date: 05/08/92

Sample Time: AM
N/S = Not Submitted

UNOCAL/WESTLAKE & MERCER
N/S
VAPORS (AIR)

Refs:

‘omments : MG/M3 =

3 _Compendium of Methods for the Determination of Toxic Organic Compounds
in Ambient Air, SW-846, 3rd Editicn, 11/86 and Analysis
Analytical. Technologies, Inc.

ab ID Sample ID Parameter Units

012-1 920508-1 METHANE PPM

012-2 920508-2 METHANE PPM
Milligrams Per Cubic Meter. PPM = Parts Per

BDL = Below Detection Limit
Approved By :
page 1

Results Detection
Limit’
13 1
g 1
Million. Method

hod Desigped by

s

/

c - 270



)&k, AnalyvticalTechnologies,|nc. 11 st iive Road

- s W am aw

Pensacola, Florida 32514 (904) 474-1001
Client: GEOENGINEERS Lab Z_[.D.#: 92-4012-1
‘ Received Date: 05/18/92
Project Number: 161-013-R04 Sampled By: D.J.L.
Project Name: UNOCAL/WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPORS (AIR)
Sample ID.: 920508-1 Sample Date: 05/08/92 Time: AM
AIR/TVH TOTAL VOLATILE HYDROCARBONS
Parameter Units Result Detection
Limit
TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500
page 2
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)&k’AnolyﬁcoITechnologies,Inc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

Client: GEOENGINEERS Lab I.D.#: 92-4012~2
Received Date: 05/18/92
Project Number: 161-013-R04 Sampled By: D.J.L.
Project Name: UNOCAL/WESTLAKE & MERCER
Sample Site: N/S
Sample Type: VAPORS (AIR)
Sample ID.: 920508-2 Sample Date: 05/08/92 Time: AM
AIR/TVH TOTAL VOLATILE HYDROCARBONS
l Parameter Units Result Detection
Limit
l TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500
l page 3 end of report
' ¢ - 272
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):!Ek: AnalyticalTechnologies,Inc.  11eastoiveroad  Pensacoio, Florida 32514 (904) 474-1001

!
i
CLIENT: GEOENGINEERS
PROJECT: 161-013-R04 l
LAB ID: 92-4012
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of l
Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
QC LEVEL: I

DATE DATE DATE DATE QC

LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLAN
T | T T T { 1 l

92-4012-1 | 920508-1 | 05-08-92|05-18-92| N/A | 05-21-92|EwW0039%| A
92-4012-2 | 920508-2 |o5-08-92|05-18-92] N/A  |05-21-92|EW0039]| Al
|
|
|
i
|
|
|
|
|
}
c - 275 '



),‘ék, Ano\ytico\Technologies,lnc. 14 East Qlive Road Pensacola, Florida 32514 (904) 474-1001

'I'ETHOD INSTRUMENT BLANK

BATCH NUMBER: EW0039

l BLANK A BLANK B BLANK C
EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 05-21-92 05-22-92 N/A
l’ARAME'I'ERS
DETECTION RESULTS RESULTS RESULTS
LIMIT
lIE'I‘HYL TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL
BENZENE 1 mg/m3 BDL BDL BDL
THYL BENZENE 1 mg/m3 BDL BDL BDL
iOLUENE . 5 mg/m3 BDL BDL BDL
YLENE 2 mg/m3 : BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
ROMOFLUORCBENZENE *SURR* (50-150) 926 96 N/A
HLOROBENZENE *SURR* (50~150) 80 76 N/A

OTE: Units in mg/m3 = milligrams per cubic meter.

"BDL, = Below Detection limit.

Results reported are blank corrected.

Source for control limits is internal laboratory dquality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

c - 276



)&k’ AnalvticalTechnologies,Inc. 11eastoiveroad  Pensacoto. Florida 32514 (904) 474-1001

REAGENT WATER SPIKE
3ATCH NUMBER: EW0039

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 44 88 50~150
TOLUENE 50 BDL 43 86 50-150

SPIKE SAMPLE SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 47 94 7 50 50-150
TOLUENE 50 BDL 46 92 7 50 50-150

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

0 out of 4 % recoveries out of limits o
0 out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE s1 S2
SPK 05-21-92 104% 92 %
SPD 05-21-92 102% 92 %

D = DILUTED OUT

NOTE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
prograa and method reference.

QC LIMITS
S1 = BROMOFLUOROBENZENE (50~150)
52 = CHLORCBENZENE (50-150)
COMMENTS :
c - 277



EAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

crient:( o @mc&mgw

rros NumsER: \\o | —O1 >~ ROL{

PROJ sz\NoqQ AN\

2 NeccoN

SAMPLED BY: L
samere strE: () <

N
EAMPLE DATE: <1 ‘Ki A >
SAMPLE TIME: Q\W\

SAMPLE TYPE.MPO@ CH (Q
RUSH: Y@QC: N o @2 3 4

Date Received: S— 1872 o
Is there a chain of custody? (¥) N

Was chain of custody signed? @ N
Were samples received cold?

Were samples received in
proper containers? @ N

Were samples preserved
correctly?

Headspace in volatile
bottles?

Were samples within holding ,
time? N

SHIPPED BY¥: b( -..;

QUT OF CONTROL EVENTS:

v (D

v NA
v wg

ATI Lab ID # 92—@

SAMPLE DATE

OO~ S <3
: QADXK-R ST'-9q

3

4

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL

STANDARDS FOR THE INDUSTRY.

THE TOTAL LIABILITY OF ATI, ANY AND ALL

QFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES

PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE.

CLIENT

ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS

THEREOF .

c - 278
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)* !\. AnolyﬁcoITechnologies,lnc. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

GECENGINEERS Lab I.D.#: 92-4013

8410 154TH AVE N.E. Order Number: P58470
Received Date: 05/18/92
REDMOND WA S8052-0000 Client: 07061
Sampled By: R.T.K.
Sample Date: 05/08/92
Sample Time: 0700
Project Number: 161-013-R04 N/S = Not Submitted
Project Name: WESTLAKE & MERCER
Sample Site: N/S
Sample Type: ATR
lab D Sample ID Parameter Units Results Detection
Limit
!013—1 ATi78 METHANE PEM 28000 1

GeoEngineers

MAY 22 1992
Routing .. fiff “5

ut}
o

By Analytical Technologies, Inc.

l Approved By : [ZJ/\ P /L\
I

I‘omments: PPM = Parts Per Million. Method Reference: Analysis Method Designed

page end of Treport
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SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

client:th’cD C(J\/\c;?(mw ATI Lab ID # 92- Lf@( >
O — parE

PROJ NUI{BERJV&Q\ - C)lB“‘ @QL’{ 1 D(‘T \f\(@- _ %"8"'6[9\

PROJ NAME: \(\XQS‘\‘\A\/\Q p% 2

O(\ﬁme(“ \ 3

SAMPLED BY: G;\( (; 4

SAMPLE SITE: S 5
6
SAMPLE DATE: S-K-Y9 o
7
SAMPLE TIME: el.ele,
‘ N\~ 8
SAMPLE TYPE: L™
5 9
RUSH: w N o D 2 3 4
Date ReCeived: -\~ 10
Is there a chain of custody?/ Y) N
11
Was chain of custody signed?@ N
12
Were samples received cold? Y @
13
Were samples received in
proper containers? @ N 14
AU,
Were samples preserved . 15
correctly? Y {l“q
16
Headspace in volatile
bottles? v A 17
Were samples within holding 18
time? N
355 "
SHIPPED BY: ;
20

OUT OF CONTROL EVENTS:

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS
THEREOF.

PM APPROVAL INSPECTED BY ‘Ure@ DATE INSPECTED/ S~ t§—9Q

# REPORTS -1

C — 283
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):é é\! An0|yﬂcolTechnologies,lnc. 11 East Olive Road

GEO ENGINEERS
7504 SW BRIDGEPORT RD.

PORTLAND OR 97224-0000

161-013-R0O4
UNOCAL/WESTLAKE MERCER

Project Number:
Project Name:

Pensaccla, Florida 32514 (904) 474-1001

Geokngineers

JUN 19 1992
Routing | . .. il O
i T = B s
!le ..................................
Lab I.D.#: 92-4421
Order Number: P5%053

Received Date: 06/02/92
Client: 07082
Sampled By: PJL ‘
Sample Date: 05/21/92
Sample Time: 0730
N/S = Not Submitted

Ref: Compendium of Methods for the Determination of Toxic Org pic Compounds

in Ambient Air, SW-84s6,

Analytical Technologies, Inc.

page

3rd Ed, 11/86, and Analy51s Method
BDL = Below Detection Li

Sample Site: N/S .
Sample Type: VAPORS
.ab ID Sample ID Parameter Units Results Detectionl
Limit
421-1 920521-1 METHANE PPM 5 1 l
‘omments: PPM = Parts Per Million. MG/M3 = Milligrams Per Cubic Meter. Method

Approved By :
1
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)!f ék. AnalyticalTechnologies,Inc.  11eastoiveroaa  Pensacola, Floda 32514 (904) 474-1001
| GeokEngineers

- JUN 151992
Routing ... o T O
Fi e 0. ... O
client: GEO ENGINEERS Lab I.D.#: 7 9244211
Received Date: 06/02/92
IProject Number: 161-013-R04 Sampled By: DJL
Project Name: UNOCAL/WESTLAKE MERCER
Sample Site: N/S
l Sawple Type: VAPORS
Sample ID.: 920521-1 Sample Date: 05/21/92 Time: 0730
.E/TVH TOTAL VOLATILE HYDROCARBONS
arameter Units Result Detection
Limit
ITOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500
l page 2 end of report
| C - 286
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éﬁgAnolyﬂcolTechnologies,lnc. 11 East Ciive Road  Pensacola, Florida 32514 (904) 474-4001

T TENT: GEO ENGINEERS

ROJECT: 161-013-R04

AB ID: 92—44_21

(ETHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986

)C LEVEL: I
DATE DATE DATE DATE QcC QcC
1AB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
T ) ¥ i 1 i I
2-4421-1 | 920521-1 |05-21-92|06-02-92| N/A  [06-03-92|EW0041| C
Cc - 289



l /; é\. AnolyﬂcaITechnologies,Inc. 11 East Oiive Road ~ Pensacola, Florida 32514 (904) 474-1004

JHOD INSTRUMENT BLANK
lTCH NUMBER: EW0041

BLANK A BILANK B BLANK C
I EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 06=01-92 N/A 06-03-92
iRAMETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT
HYIL. TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL
EZENE 1 mg/m3 BDL BDL BDL
YL BENZENE . 1 mg/m3 BDL BDL BDL
"QLUENE 5 mg/m3 BDL BDL BDL
NE 2 mg/m3 BDI, BDL BDL
AL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
3ROMOFLUOROBENZENE *SURR* (50-150) 97 N/A 91
IiLOROBENZENE *SURR* (50-150) 86 N/A 91
I@E Units in mg/m3 = milligrams per cubic meter.
'1’ BDL = Below Detection limit.

Results reported are blank.corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

c - 290



):! !K. AnalyticalTechnologies,Inc.  11eastoiverood  Pensacola, Florida 32514 (504) 474-1001

1\GENT WATER SPIKE

SATCH NUMBER: EWO0041

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 48 96 50-150
TOLUENE . 50 BDL 52 104 50-150
SPIKE SAMPLE SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 46 92 4 50 50-150
TOLUENE 50 BDL 50 100 4 50 50-150

! Column to be used to flag recovery and RPD values with an asterisk
: Values outside of QC limits

" out of 4 % recoveries out of limits
~ out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 S2
SPK 06-04-92 100% 100%
SPD 06-04-92 104% 100%

» = DILUTED OUT

IOTE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
program and method reference.

QC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)

‘OMMENTS: Reagent spikes run (1) day after batch ended due to instrument

breakdown.

c - 291



SAMPLE INSPECTION AND IDENTIFICATION EHEET/OUT OF CONTROL EVENTS

llient: G Lo, ATT Lab ID # 92—%

SAMPLE DATE
'ROJ NUMBER: /&£/-&/(7- KXOY 1 92082/-7 SR/ Ga
' PROJ NAME: (e, £ /fvesf*/gfé{ 2
P R I Wl ‘ 3
lmr.ED BY: OSL 4
SAMPLE BITE: ~~/ 5 5
6
SAMPLE DATE: §- D4 -
L2 7
. 7 8
i:ufpma TYPE: Lo oors
o 9
sH: Y (W QC:%?@2 3 4
Date Received: =S .10
Is there a chain of custody? (¥/ N
11
Was chain of custody signed?. ®) N
) ’ 12
l.-re samples received cold? Yy &
13
re samples received in
oper containers? %) N 14
Were samples preserved ‘ 15
l:rrectly? CI:‘) N
16
Headspace in volatile ‘
5 : -
!:ttles. ¥ % 17
ere samples within holding 18
jme? & N
, 19
IPPED BY: 70757
20

lT OF CONTROL EVENTS :

AI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL
ANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL
FICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES
OVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT
CEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS

"EREOF.
PM APPROVAL Izz"! INSPECTED BY &/~ DATE INSPECTED/ £-.0 - 72

# REPORTS -
I c - 292 — A
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éﬁ_\’ AnolyﬂcolTech nologies,l NC. 11 East Ofive Road Pensacola, Florida 32514 (904} 474-1001

GEOENGINEERS Lab I.D.#: 92-5014
8410 154TH AVE N.E. Order Number: P59378
Received Date: 06/09/92
REDMOND WA 98052~0000 Client: 07061
Sampled By: D. LOUROQUCH
Sample Date: 06/05/92
Sample Time: 0735
Project Number: 161-013-R04 N/S = Not Submitted
Project Name: UNOCAL/WESTLAKE & MERCER ' '
'Sample Site: WESTLAKE & MERCER
Sample Type: VAPOR
') ip Sample ID Parameter Units Results Detection
Limit
l4-1 920605-1 METHANE PPM 59 1

omments: PPM = Parts Per Million, by volume. MG/M3 = Milligrams Per Cubic
eter. Method Refs: Compendium of Methods for the Determination of Toxic

Eganic Compounds in Ambient Air, SW-846, 3rd Edition, November 1986 and
alysis Method Designed by Analytical Technologies, Inc. BDL = Below

etection Limits. ZQ /
I Approved By : WO S

page 1

l C - 294




):E é\: AﬂOFyfiCOITeCh nologies,lnc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

Client: GEOENGINEERS Lab I.D.#: 92-5014-1

Project Number:
Project Name:
Sample Site:

Received Date: 06/09/92
161-013-R04 Sampled By: D. LOUROUCH
UNOCAL/WESTLAKE & MERCER
WESTLAKE & MERCER :

Sample Type: VAPOR
Sample ID.: 920605-1 Sample Date: 06/05/92 Time: 0735
IR/TVH TOTAL VOLATILE HYDROCARBONS
Parameter Units Result Detection
Limit
TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500
page 2 end of report
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/MK: AnolyﬁcalTechnologies,lnc. 11 East Clive Road ~ Pensacola, Florida 32514 (504) 474-1001

QUALTITY CONTROL
DATA

C — 296
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i
]
=
H

GEOENGINEERS

161-013-R04

E"‘ Y]

b
5 8
*e H

D 92-5014
.V'FHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
‘ LEVEL: I

| DATE DATE DATE DATE QC QC
lb.B ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
| T | I ] i |

al—5014-1 | 920605-1 |o6-05-92|06-09-92] N/A  |06-18-92|EW0045| A
i
i
i
i
i
i
i
i
i
i
i
l Cc - 298
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= THOD INSTRUMENT BLANK

3ATCH NUMBER: EWO0045

BLANK A BLANK B BLANK C
EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 06-18-92 06-19-92 N/A
ARAMETERS
DETECTION RESULTS RESULTS - RESULTS
LIMIT
{ETHYL TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL
3JENZENE 1 mg/m3 BDL BDL BDL
iTHYL BENZENE 1 mg/m3 BDL BDL BDL
OLUENE . 5 mg/m3 BDL BDL BDL
{YLENE 2 mg/m3 BDL BDL BDL
(OTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
3ROMOFLUOROBENZENE *SURR* (50-150) 100 94 N/A
CHLOROBENZENE *SURR* (50-~-150) 90 94 N/a
I0OTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection limit.

Results reported are blank correctzd.

Source for control limits is internal laboratory quality assurance
program and the method reference.

N/8 = NOT SUBMITTED N/A = NOT APPLICABLE

c - 299
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—AGENT WATER SPIKE

lI‘CH NUMBER: EW0045

1

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
IiBENZENE 50 BDL 48 96 50-150
TOLUENE 50 BDL 50 100 50~150
SPIKE SAMFPLE SPD SPD % QC LIMITS
OMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 48 26 0 50 50-150
OLUENE 50 BDL 47 94 6 50 $0-150

?I:'olumn to be used to flag recovery and RPD values with an asterisk
Walues outside of QC limits

out of 4 % recoveries out of limits
lout of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
TEM ID: DATE S1 52
PK 06~18-92 104% 100%
PD 06-18-92 102% 100%
I DILUTED OUT
E: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection Limit.

Results reported are blank corrected.
I Source for control limits is internal laboratory quality assurance
program and method reference.
QC LIMITS
= S1 = BROMOFLUOROBENZENE {50-150)
b S2 = CHLOROBENZENE (50-150)
:i\EM'ENTS:
l c - 300



)Kcammllled 1 Excellence i Servica and Quanly
| AnclyticaiTechnologies,inc.
11 EAST OLIVE ROAD
FENSACOLA. FLORIDA 32514
1904} 474- 1001

AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

Client: < %’Eé Lab ID # 92- PEOI(-/
PROJ NUMBER: )LQ ‘ 'Ol 5 }Q()q 1 JO(QOS'( Go}log, N

PROJ NAME: ;
4 Mescer

SAMPLED BY: E 2. |=“§Lr"( )L,\Sl \ 4
SAMPLE SITE: ngg L!gkg Z "&iemg A 5

4

“AMPLE INSPECTI

SAMPLE DATE:_ ((}{(o/)X |42

SAMPLE TIME: 07:’) S :
SAMPLE TYPE: VPI POR.

RUSH: Y gc: Ny 0/ 2 3 4

Date Received: 10
Is there a chain oflcu N
-*ag chain of custody signed? 63 N
: 12
Were samples received cold? Y di)
13
Were samples received in
proper containers? (E) N 14
Were samples preserved 15
correctly? Y] N
16
Headspace in volatile
bottles? Y lfn 17 )
Were samples within holding i8
time? @ N
19
suIpPPED BY: || P4
M 20

QUT OF CONTROL EVENTS:

I WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAIL PROFESSIONAL STANDARD
)R THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL OFFICERS AND EMPLO
§ OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, WILL NOT EXCEED THE IN-

ZE AMOUNT FOR SAID SERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASES ATIL
WM ANY LIABILITY IN EXCESS THEREOF.

{ APPROVAL INSPECTED BY 'EO DATE INSPECTED
TIME TIME Voors # OF REPORTS \
b WS/FORMS/ THSPSHEE. TS C - 301



B cHAIN OF cusTODY )K
' o QD - @14 &AnolyhcalTechnologles,Inc.

11 EAST OLIVE ROAD PHONE (204) 474-1001
PENSACOLA, FLORIDA 32514

l PART 1 — Botile Shipment Information

CLIENT: CLIENT PROJECT NUMBER:
&eO Eﬂg;ﬂf?ﬂﬂg o013 Roa
l PRESERVATIVE PLASTIC CONTAINERS BLASS CONTAINERS
SAMPLE : S
&
L e
X S S/ S/ N///F &
‘%s_“?\$.,:§:§§&Q{é§§§§R$$§é\.§\§\ga’a§§§#$ 5Nmmﬂ~
' A A VA VEIAYE VE/ATETVE VA TATAY A IETA *'?Q‘Q‘g“%‘@“%’%CﬂﬂkS!ff
E!_l QUISHED J TIME DATE RECEIVED ‘ . TIME DATE
| ﬂ:uzp it |30 15wk
PART 2 — Sample information PARAMETERS AND PRESERVATIVES
SAMPLE MATRIX '
DW DRINKINGWATER : oL OIL
WW WASTEWATER AR AIR
GW GROUNDWATER SL SLUDGE
SW SURFACEWATER %
S50 S0IL
SAMPLE 1.D. DATE | TIME | MATRIX /roTaL | ‘ABUsE
G2frns-| slpe| o735 Vapp L)X, |
47125'.".1‘"’3*2— & f{ffjkhm g \(; X -+

TOTAVG‘%ER OF BOTTLES/CONTAINERS | 22!
RELINQUISHED BY: pate | Tive |fecdifen sy’ (A pATE | TIME

Q&M ’ﬁ,é /L N(\( e J___.\M‘_ 093D
7 Tt 302 A} ",‘h'




):! é\. AnolyﬁcolTechnologies,lnc. 11 East Olive Road  Pensacola, Florda 32514 (504) 474-1001

GEOENGINEERS Lab I.D.#: 92-5013
8410 154TH AVE N.E. . Order Number: P59379 ,
Received Date: 06/09/92
REDMOND WA 88052-0000 Client: 07061 L
Sampled By: D. LOUROUCH
Sample Date: 06/05/92
Sample Time: 0800 ﬂ
Project Number: 161-013-R04 N/5 = Not Submitted
Project Name: UNOCAL/WESTLAKE & MERCER
Sample Site: WESTLAKE & MERCER l
Sample Type: VAPOR
ab ID Sample ID Parameter Units Results Detectionl'
Linit
i013-1 920605-2 METHANE PPM 18 1

‘omments: PPM = Parts Per Million, by volume. MG/M3 = Milligrams Per Cubic
Meter. Method Refs: Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air, SW-846, 3rd Edition, November 1986 and
Analysis Method Designed by Analytical Technologies, Inc. BDL = Below

2tection Limits. /
Approved By : W?uéa Glo~—

page 1
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) kAno!ytico\Technologies,lnc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

'Client: GEOENGINEERS Lab I.D.#: 92-5013-1
Received Date: 06/09/92
Proyect Number: 161-013-R04 Sampled By: D. LOUROUCH
Project Name: UNQCAL/WESTLAKE & MERCER
Sample Site: WESTLAKE & MERCER
Sample Type: VAPOR
Sample ID.: 920605~2 Sample Date: 06/05/92 Time: 0800
.-l/TVH TOTAL VOLATILE HYDROCARBONS
Parameter Units Result Detection
; Linit
TOTAL VOLATILE HYDROCARBONS MG/M3 BDL : 500
' page 2 end of report
l Cc - 304



).;ék. AnolyﬁcolTechnologies,Inc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

GEOENGINEERS Lab I.D.#: 92-5710
8410 154TH AVE N.E. Order Number: P&Q299
Received Date: 06/30/92
REDMOND WA 98052-0000 Client: 07061
Sampled By: DJL .
Sample Date:: 66/18/92 i
Sample Time: AM '
Project Number: 161-013-R04 N/S = Not Submittedg -
Project Name: UNOCAL/WESTLAKE MERCER i
Sample Site: WESTLAKE/MERCER '
Sample Type: VAPOR
ab ID Sample ID Parameter Units Results Detecti;.
Limit
7 710-1 920618-1 METHANE PPM 21 1
y710-2 920618-2 METHANE : PPM 1100 1

GeoEngineers

JUL 13 1892
oing ML

‘omments: PPM = Parts Per Million. MG/M3 = Milligrams per Cubic Meter.
Meth. Refs: Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air, SW-846, 3rd E4A 11/86 and ATI Gas
Chromatographic Method employing direct injection on column with flame
ionization detector (FID). BDL = Below Detection Limits.

Approved By /7/%2 /é’z@#_d

page 1
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):! é\, Ano[yﬂco!Technologies,Inc_ 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

- -‘ -

Client: GEOENGINEERS Lab I.D.#: 92-5710-1
n Received Date: 06/30/92
Project Number: 161-013-R04 Sampled By: DJL
+ Project Name: UNOCAL/WESTLAKE MERCER - - i
Sample Site: WESTLAKE/MERCER
~ Sample Type: VAPOR
l Sample ID.: 520618-1 Sample Date: 06/18/92 Time: AM
'R/’TVH TOTAL VOLATILE HYDROCARBONS
Parameter Units Result Detection
Limit
I TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500
' page 2
l C - 306



).iék. AnalyticalTechnologies,Inc. 11 east oiive Rood Pensacola, Florida 32514 (904) 474-4001

Client: GEOENGINEERS Lab I.D.#: 92-5710-2
Received Date: 06/30/92
Project Number: 161-013-R04 Sampled By: DJL I
Project Name: UNOCAL/WESTLAKE MERCER
Sample Site: WESTLAKE/MERCER
Sample Type: VAPCR I
Sample ID.: 920618-2 Sample Date: 06/18/92 Time: AM =
\IR/TVH TOTAL VOLATILE HYDROCARBONS 1
Parameter Units Result Detection '
Limit
TOTAL VOLATILE HYDROCARBONS MG/M3 600 500 l
'
page 3 end of repor'
C - 307 I
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(904) 474-1001

QUALITY CONTROL

DATA
Cc - 308
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lLI ENT: GECENGINEERS
SFROJECT: 161-013-R0O4

B ID: 92-5710

THOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986

I}C LEVEL: Y

ILAB ID: CLIENT 1ID:

DATE DATE DATE DATE QcC QcC

SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK

1
‘2—5710-1 | 920618-1
92-5710-2 | 920618-2

i
.

] - ] I I | 1
lo6-18-92]|06-30-92| N/A  |07-01-92|EW0048]| C
|06-18-92|06-30-92| N/A |o6-30-92|EW0048| B
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METHOD INSTRUMENT BLANK

BATCH NUMBER: EW0048

BLANK A BLANK B BLANK C

EXTRACTION DATE N/A N/A N/A

ANALYSIS DATE 06~29~-92 06-30-92 07-01-92
PARAMETERS

DETECTION RESULTS RESULTS RESULTS
LIMIT

METHYL TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL
BENZENE 1 mg/m3 BDL BDL BDL
ETHYI, BENZENE 1 mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDIL
XYLENE 2 mg/m3 BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL X
BROMOFLUOROBENZENE *SURR* (50-150) 106 102 94
CHLOROBENZENE *SURR* (50-~150) 92 g2 S0
NOTE: Units in mg/m3 = milligrams per cubic meter. l

PDL = Below Detection limit.
Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.
N/S = NOT SUBMITTED N/A = NOT APPLICABLE

Cc - 311
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' REAGENT WATER SPIKE
lBATCH NUMBER: EW0048

SPIKE - SAMPLE SPK SPK REC

_| COMPQUNDS ADDED CONC CONC REC%# LIMITS

I BENZENE 50 BDL 51 102 50-150
TOLUENE 50 BDL 51 102 50-150

SPIKE SAMPLE SPD SPD % QC LIMITS

COMPOUNDS ADDED CONC CONC RECS # RPD# RPD REC
BENZENE 50 BDL 51 102 0 50 50-150
TOLUENE 50 BDL 51 102 0 50 50-150

It Column to be used to flag recovery and RPD values with an asterisk

Values outside of QOC limits

g 0 out of 4 % recoveries out of limits
lO out of 4 surrogate recoveries out of limits

) ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE S1 52
SPK 06-29-92 106% 100%
SPD 06-29-92 108% 100%
t = DILUTED OUT
OTE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
program and method reference.
. QC LIMITS
! 51 = BROMOFLUOROBENZENE {50-150)
52 = CHLOROBENZENE (50-;150)

'iOM{ENTS H
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):! ék. Analytica/Technologies,Inc.

GEOENGINEERS
8410 154TH AVE N.E.

REDMOND WA S580b2-0000

Project Number: 161-013-R04 ,
Project Name: WESTLAKE & MERCER
Sample Site: SEATTLE

Sample Type: AIR (SUMMA)

11 Eost Olive Roagd

Lakb I.D.#:
Order Number:
Received Date:
Client:
Sampled By:
Sample Date:
Sample Time:

N/S

Pensaccia, Florida 32514

(904) 474-100%

92-5832
P60428
07/02/92
07061
RTK
06/24/92
1500

= Not Submitte

sab ID Sample ID Parameter

5832-1 ATO42 METHANE

Jomments: MG/M3 = Milligrams Per Cubic Meter.

Veolume. Meth. Refs:

ionization detector (FID).

Units Results Detectio
Limit
PPM 150 1
sEngineers
JuL 20 9w
v, A
= R

3rd Ed.

Approved By

PPM = Parts Per Million, by

Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air, SwW-84s6,
Chromatographic method employing direct injection on column with flame

ke Soro_

11/86 and ATI Gas

page 1
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)* !k. AnclyiicalTechnologies,Inc. 11eastoiveRoad  Pensacola, Floida 32514 (904) 474-1001

Client: GEOENGINEERS Lab I.D.#: 92-5832-1
Received Date: 07/02/92

Project Number: 161-013-R04 Sampled By: RTK

Project Name: WESTLAKE & MERCER

Sample Site: SEATTLE

Sample Type: AIR (SUMMA)

Sample ID.: ATO42 Sample Date: D6/24/92 Time: 1500

IR/TVH TOTAL VOLATILE HYDROCARBONS
l Parameter Units Result Detection
Limit

|. TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500
. page 2 end of report
l C - 314
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):f ék, AnolyticoITechnologies,Inc. 11 East Olive Rood Pensacolaq, Florida 32514 (9043 474-1001

CLIENT: GEOENGINEERS

PROJECT: 161-013-R04

LAaB ID: 92-5832
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of - l

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986 "

QC LEVEL: I ' l
DATE 'DATE DATE DATE QC QC
LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLAN].
] ! | 1 | T ]
92-5832-1 | ATO42 [06-24-92]07-02-92| N/A  |07-10-92|EwW0051| A l
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THOD INSTRUMENT BLANK
BATCH NUMBER: EWO0O051

BLANK A BLANK B BLANK C
EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 07-10-92 N/A N/A
I’ARAMETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT
THYL TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL
BENZENE 1 mg/m3 BDL BDL BDL
THYL BENZENE 1 mg/m3 BDL BDL BDL
iDLUENE 5 mg/m3 BDL BDL BDL
YLENE 2 mg/m3 | BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
ROMOFLUOROBENZENE *SURR* (50-150) 94 N/A N/A
‘HLOROBENZENE *SURR* (50-150) 90 N/A N/A

OTE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection limit.
Results reported are blank corrected.
Source for control limits is internal laboratory guality assurance
program and the method reference.
N/S8 = NOT SUBMITTED N/A = NOT APPLICABLE

E
-
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REAGENT WATER SPIKE

BATCH NUMBER: EWO0QO051

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CORC CONC REC%# LIMITS
BENZENE | 50 BDL _ 51 102 50-150
TOLUENE 50 BDL 49 S8 50-150

SPIKE | SAMPIE SPD SPD % QC LIMITS
CCMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 56 112 9 50 50~150
TOLUENE 50 BDL 48 96 2 50 50-150

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 52
SPK 07-10-92 100% 98 %
SPD 07-10-92 98 % 98 %
D = DILUTED OUT
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection Limit.

Results reported are blank corrected.

Source for contrel limits is internal laboratory guality assurance
program and method reference.

QC LIMITS
S1 = BROMOFLUOROBENZENE {50-150)
S2 = CHLOROBENZENE (50-150)
COMMENTS :
c - 319



SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

crient: (Lo EuG WEER WG ATI Lab ID # 93- 4532
__ SAMPLE DATE
prROJ NUMBER: /B/-©/32~ Ro # 1 AT O¢X O8/264/92_

/

PROJ NAME: W FsT LANE £ mEFLCER 2
. ' r

3

SAMPLED BY: ' RTK 4

SAMPLE SITE: .S FAaTTLE 5
| ‘ 6

SAMPLE DATE: (95/25;/92

SAMPLE TIME: /500 ’

SAMPLE TYPE: A/ Léc’&,mmﬁ)

RUSH: Y @ Qc: o (1) 2 3 4
Date Received: 07@2 ?2.. e 10
Is there a chain of custody? C// N

11
Was chain of custody signed? (:j N

12
Were samples received cold? Y (:)

13
Were samples received in
proper containers? (i} N 14
Were samples preserved 15
correctly? (E? N

. 16

Headspace in volatile
bottles? * NA 17
Were samples within holding 18
time? N

19
SHIPPED BY: LLAS

20

OUT OF CONTROL EVENTS:

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL STAND~
ARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL COFFICERS ANL
EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, WILL NOT EXCEED

"THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASE

ATI FROM ANY LIABILITY IN EXCESS THEREOF.

PM APPROVAL INSPECTED BYM‘_ DATE INSPECTED (57/02/?&

# OF REPORTS

BLR WS/FDRMS/INSPSHEE_TS

C - 320



CHAIN OF CUSTODY
ATILAB. 1D. & ql "‘5'—2?32_

)! Ak, AnalyticolTechnologies,Inc. .

11 EAST OLIVE ROAD PHONE (904) 4741 OOI

PENSACOLA. FLORIDA 32514
PART 1 — Bottle Shipment Infarmation

‘NT: ' CLIENT PRC_}JECT NUMBER:
o E‘ﬂ@n&"ﬂm 873 - A0 h

PRESERVATIVE [ PLASTIC CONTAINERS GLASS CONTAINERS r
SAMPLE $
CONTAINERS s & s/1
g S oy &
SHIPPED. /S $/s/ 8/ 8/ 8/ s /e/8/s/5/8/8/F iz
S/$/c /8/S/E/3/ 5/ 5/ 8/ 3/ 8/ 8/ S/ S/ E/ &/ /5 o/ s/ s/ 5/&/Su
QTY_3%*'\‘}'%%@\h-‘s%%-‘“ﬁ‘%\ub:@\@&&% NS ke

[ ' ATTHER

nsunouasueo TIME DATE RECEIVED TIME DATE
lency J2ptn _13:05 |5P0/%3
PART 2 — Sample Information —————————. PARAMETERS AMD PRESERVATIVES
SAMPLE MATRIX
DW DRINKINGWATER oL oL [
WW WASTEWATER AR AIR
GW GROUNDWATER SL SLUDGE QQ
SW SURFACEWATER 0
S0 SQIL )&
!_ SAMPLE LD, DATE | TIME | MATRIX LAS USE

TOTAL ONLY

N

TOTAL NUMBER OF BOTTLES/CONTAINERS

RELINQUISHED BY: / DATE | TIME | RECEIVED BY: P DATE | TIME
@/f/f// ///‘é /5% r-\(("gf.&fmﬂ-——' Zb b |0
: [ S —— o

CLIENT %f% PROJECT NUMBER REQUEST FAXDATABY . [FAXN)
ADDRELS I PROJECT NAME 5 ‘L & é (=3 4:’/‘1’?57557 VERBAL RESULTS pY

{PATE).
r;rw \"’3‘9" ﬁf‘l’i
. BB SAMPLED BY , NEED DATA PACKAGE BY [DATE)
STATE .L:[____ e f / é
PHONEND.{ ) SAMPLE SITE GUALITY CONTROL REPORTING LEVEL (sircie one)
pnoasc%/mmsn {peragp to racaive data} PURGHASE DRDER NUMBER NONE ' H 3 . 4 '
9 sl Fa NEED . __ EXTAA COPIES OF REPORT
TURN AROUND TIMES (check one} SPECIAL INSTRUCTIONS: I
STANDARD - 14 TO 21 DAYS K
RUSH: {MUST BE APPROVED IN ADVANCE)
0-48 HOURS - 2 x STD PRICE D
3.7 DAYS - 1.5 x STD PRICE o
TCLP-1WEEK RUSH-1.5xSTDPRICE O ¢4 3
FOOM R I1430  — NITRO PAINTING. INC. HUNTSVILLE, ALARAMA 35801 WHITE — LAB CANARY — CLIENT PINK — HEPORT



):fék! AnalyticciTechnologies,Inc. 11t oiverood  Pensacola, Floida 32514 (904) 474-1001

GEQENGINEERS Lab I.D.#: ' 92-6084
8410 154TH AVE N.E. Order Number: P&e0776
Received Date: 07/10/92
REDMOND WA 93052-0000 Client: 07061
Sampled By: RTK
Sample Date: 07/02/92
Sample Time: 0800
Project Number: 161-013-R0O4 N/S = Not Submitted
Project Name: UNOCAL-WESTLAKE & MERCER :
Sample Site: SEATTLE
Sample Type: AIR
Lab ID Sample ID Parameter Units Results Detection
Limit
6084-1 g920702-1 METHANE PPM 170 1

GeoEngineers

JUL 27 1992

fong ATt

Comments: PPM = Parts Per Million, by volume. MG/M3 = Milligrams Per Cubic
Meter. Method Refs: Compendium cf Methods for the Determination of Toxic
Organic Compounds in Ambient Air, SW-846, 3rd Edition, November 1986 and ATI
Gas Chromatographic method employing direct injection on column with flame
icnization detector (FID). BDL = Below Detection Limits.

Ao

Approved By :
page 1
C - 322




);é\. AnolyﬂcolTechnologies,lnc. 41 Ecst Olive Road Pensacola, Fiorida 32514 (904) 474-1001

Client: GEOENGINEERS Lab I.D.#: 92-6084-1
Received Date: 07/10/92
Project Number: 161-013-RO4 Sampled By: RTK
Project Name: UNQCAL~-WESTLAKE & MERCER
Sample Site: SEATTLE
Sample Type: AIR
Sample ID:.: 920702-1 Sanple Date: 67/02/92 Time: 0800
ATR/TVH TOTAL VOLATILE HYDROCARBONS
Parameter Units Result Detection
Limit
TOTAL VCOLATILE HYDROGCARBONS MG/M3 BDL 500

AR OGN N NE WA BN GR NU BN SN OGN S0 BN KD B R N

pagé 2

iy
3
o1
[#}
[+
a1
14
e’
- i

C - 323



/;é\. AnalyticalTechnologies,Inc. 11 eostoiveroad  Pensacola, Fioida 32514 (904) 474-1001

QUALITZY CONTROL
DATA

C - 324
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' / ‘ !\, AnolyﬁcolTechnologies,lnc. 11 East Olive Rood Pensacola. Florida 32514 (904) 474-1001

l:LIENT: GEOENGINEERS
ROJECT: 161-013-RO4
i.AB 1D: 92-6084
|FETHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986

l;)C LEVEL: I

DATE DATE DATE DATE QC QcC
LAB iD: CLIENT ID: . SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
] T T | ] ) I
Ez—sos:z—l | 920702-1 |07-02-92|07-10-92| N/A  |07-14-92|EW0052| A
' C - 326



/‘!\' An0|yfico|Techn0|Ogies,lnc. 11 East Olive Road  Pensacola, florida 32514 (904) 474-1004

METHOD INSTRUMENT BLANK

BATCH NUMBER: EWO0052

BLANK A BLANK B BLANK C

EXTRACTION DATE N/A N/A N/A

ANALYSIS DATE 07-14-92 N/A N/A
PARAMETERS

DETECTION RESULTS RESULTS RESULTS
LIMIT

METHYL TERT-BUTYL ETHER 10 mg/m3 BDL EBDL BDL
BENZENE 1 mg/m3 BDL BDL BDL
ETHYL BENZENE 1 mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
BROMCFLUOROBENZENE *SURR* (50-150) 100 N/A N/A
CHLOROBENZENE *SURR* (50-150) 94 N/A N/A
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

¢ - 327



é},AnolyﬂcolTechnologies,lnc. 11 Eost Clive Road Pensacola, Florida 32514 (904) 474-1004

=

AGENT WATER SPIKE

ATCH NUMBER: EW0052

-

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC%#| LIMITS
BENZENE 50 BDL 49 98 50-150
TOLUENE 50 BDL 48 96 50~150

SPIKE | SAMPLE | SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC | REC%#| RPD# | RPD REC
BENZENE 50 BDL 49 98 0 50 | 50-150
TOLUENE 50 BDL 47 94 2 50 | 50-150

# column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE S1 52
SPK , 07-14-92 92 % 102%
SPD . 07-14-92 102% 100%

b = DILUTED OUT

lNOTE: Units in ng/m3 = milligrams per cubic meter.
BDL = Below Detection Limit.
Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
-program and method reference.
QC LIMITS
"S1 = BROMOFLUOROBENZENE {50-150)
l S2 = CHLOROBENZENE (50-150)
... COMMENTS ; |
lI C - 328



£ INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROIL EVENTS

§AHP'L
client: G@emq‘,.«e(u—% ATI Lab ID # 92- Og
[ SAMPLE BDATE
PROJ NUMBER: 1G[-0O13-RoY 1 GAOFOX - | OFon/faa
v [
prROT NAME: [fnoca [- Weshlake = 2
Mercec 3
SAMPLED BY: "~ RTiK 4
SAMPLE SITE: e ottle . 5
[l I ) 6
SAMPLE DATE: OF/oz /92
;
SAMPLE TIME: (Y300
8
SAMPLE TYPE: ALRL ,
AT 9 X

rusH: Y (M) qc: @ 3 4
Date Received: - (D?-Llﬁ 10
Is there a chain of custody? (& N

11
Was chain of custody signed? () N

12
Were samples received cold? b4 Cz)

13
Were samples received in
proper containers? CD N 14
Were samples preserved 15
correctly? HﬁY N

16
Headspace in volatile
bottles? Mhay N 17
Were samples within holding 18
Cime? N

19
SHIPPED BY: UPS

20

OUT OF CONTROL EVENTS:

ATI WILL PERFORM THE SERVICES®IN ACCORDANCE WITH NORMAL PROFESSIONAL STAND—
_ARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL OFFICERS AND
:EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, WILL NOT EXCEED
THE INVOICE AMOUNT FOR SAID SERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASE:
TATI FROM ANY LIABILITY IN EXCESS THEREOF.

.PM APPROVAL m:j{(a[q‘u INSPECTED BY _\¢  DATE INSPECTED O?{m}“?‘

# OF REPORTS__ _

HLH WS4 ORMS s INSPSHEE TS

c - 329



/l E\, Analytical Technologies,Inc.

11 EAST OLIVE ROAD PHONE (804 4741001
PENSACOLA, FLORIDA 32514

AT LAB. 1.D.# q‘; ~Go8Y

PART 1 — Bottlie Shipment Information

CLIENT: CLIENT FROJECT NUMBER:

PRESEAVATIVE | PLASTIC CONTAINERS GLASS CONTAINERS
SAMPLE
CONTAINERS S
SHIPPED s/ /8§
o
oTy. NFE JLJRIE §§ NI
!
RELINOUISHED TIME DATE RECEIVED TIME DATE
e %___.-_ 5Z120| (L
. ‘KAHT 2— Sanﬁ(g;ormaﬂon ——rim——— PARAMETERS AND PRESERVATIVES
SAMPLE MATRIX
DW DRINKINGWATER oL OiL
WW WASTEWATER AR AIR /
GW GROUNDWATER SL SLUDGE o
SW SURFACEWATER .
S0 SOI. %\
SAMPLE 1.D, DATE | TIME | MATRIX ToraL | “owir
F2070Z~/ | 7277 876 Ay |1 A 1Y !
TOTAL NUMBER OF BOTTLES/CONTAINERS /
RELINQUISHED BY: I oate| Tive | RECEIVED BY: DATE | TIME
- - T o
j%ﬂ&/{‘/ '%‘}y‘-—"_ﬂﬂ ;/‘ééz /'d‘:‘ L} . Qﬁmﬂl {/;/"911* “DG

cuent (3 €0 foseend PROJECT NUMBER JE/OLT LB REQUEST FAXDATABY ____ {FAXH)
9410 1s4™Av NE b d e
ADDRESS PRAQJECT NAME ol 4 =] ! EEE4T verBAL RESULTS BY {DATE)
e .
ey P SAMPLED BY . £ 7~ NEED DATA PACKAGEBY ________ [DATE)
state _ At A_ zp _FHoCZ - <o Ao
proNENo, Qcp Sl d Lz o e SAMPLE SITE g QUALITY CONTROL REPORTING LEVEL (eicw one)
PROJECT MANAGER (parsan to man-u) PURCHASE ORDER NUMBRR NONE 1 2 3 4
bl Dol NEED EXTRA COFIES OF REPORT
TURN AROUND TIMES (check one) SPECIAL |NSTRUCTIONS:‘
STANDARD - 14 TO 21 DAYS X
RUSH: [MUST BE APPROVED IN ADVANCE)
0-48 HOURS - Z x STD PRICE a|
3-7 DAYS - 1.5 x 5TD PRICE a
TCLP -1 WEEK AUSH- 15 xSTOPRICE O
FORM = 11450 - METRO PRINTING. ING.. NUNTSUILL(,‘LI.BAIIIt?Dl 330 WHITE — LAB CANARY — CLIENT PINK = REPORT



):! ék: AnolyﬂcolTechnologies,lnc_ 44 East Olive Road Pensacola, Florida 32514 (904) 474-1001

GEOENGINEERS Lab I.D.#: 92-6563
8410 154TH AVE N.E. Order Number: P61501
Received Date: 07/28/92
REDMOND WA 98052-0000 Client: 07061
Sampled By: DIL
Sample Date: 07/20/92
Sample Time: 0745
Project Number: 161-013-R69 N/S = Not Submitted
Project Name: UNOCAL/WESTLAKE-MERCER .
Sample Site: WESTLAKE-MERCER ‘ l
Sample Type: VAPOR (AIR)
Lab ID Sample ID Parameter ~Units Results Detectiol
Limit
5563-1 920720-1 METHANE PPMV 300 1

GeoCngineers
AUG 10 1992

Comments: MG/M3 = Milligrams Per Cubic Meter. PPMV = Parts Per Million Per
Volume. Method Ref: Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air, SW-846, 3rd Edition, November 1986 and
ATI Gas Chromatographic method employing direct injection on column with
Flame Ionization Detector (FID) BDL = Below Detection %%ﬁjﬁ?'

Approved By : /7§m»_
page 1

[ I‘l I O A B o B e lll‘ .l o
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),;ék. AnalyticalTechnologies,Inc.  11eostOveRoad  Pensacola Florida 32514 (904) 474-1001

client: GEOENGINEERS ' Lab I.D.#: 92-6563-1
Received Date: 07/28/92
Sampled By: DIL

Project Number: 161-013-R69
Project Name: UNCCAL/WESTLAKE-MERCER

Samnple Site: WESTLAKE-MERCER
Sample Type: VAPOR (AIR)
Sample ID.: 920720-1 Sample Date: 07/20/92 Time: 0745
IR/TVH TOTAL VOLATILE HYDROCARBONS
Parameter Units Result Detection
, Limit
TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500

page 2 end of repor

E
i

C - 332
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é\: Anolyﬂco!Technologies,lnc. 14 East Olive Road Pensccola, Florida 32514 (904) 474-1004 l
CLIENT: GEOENGINEERS : I
PROJECT: 161-013-R69
LAB ID: 92-6563 :
METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of E

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
2C LEVEL: I . n
' DATE DATE DATE DATE = QC ocC
LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANII
| — T r T T T T
32-6563-1 | 920720-1 | 07-20-92|07-28-92] N/A  |07-30-92]|EW0057] A l

G - 335



)* ﬁk, AnalyticolTechnologies,inc.  11easiciveroad  Pensocola Fierida 32514 (904 474-1001

ETHOD TNSTRUMENT BLANK

-

TCH NUMBER: EWO0057

BLANK A BLANK B BLANK C

.-

EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 07-30-92 N/A N/A
ETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT

ETHY L. TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL
NZENE 1 mg/m3 BDL BDL BDL
ZTHYL BENZENE 1 mg/m3 BDL BDL BDL
LUENE 5 ng/m3 BDL BDL BDL
LENE 2 mg/m3 BDL BDL BDL
TAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
3ROMOFLUOROBENZENE *SURR* (50-150) 98 N/A N/A
'-ILOROBENZENE *SURR* (50-150) 84 N/A N/A

'TEE S Units in mg/m3 = milligrams per cubic meter.
BDL =. Below Detection limit.
Results reported are blank corrected.
o Source for control limits is internal laboratory guality assurance
program and the method reference.
N/S = NOT SUBMITTED N/A = NOT APPLICABLE

C - 336



); ékf: An0|yTiCO|TeChnO|Ogies,|nc. 11 East Olive Rood Pensacola, Florida 32514 (904) 474-1004

REAGENT WATER SPIKE
BATCH NUMBER: EWO0O057

SPIKE SAMPLE SPK SPK REC
COMPOQUNDS ADDED CONC CONC REC% # LIMITS
BENZENE 50 BDL 73 146 50-150
TOLUENE 50 BDL 52 104 50-150

SPIKE SAMPLE SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 47 94 43 50 50-150
TOLUENE 50 BDL 50 100 4 50 50-150

4 Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits

ANALYSTS SURRQOGATE RECOVERY
ITEM ID: DATE 51 A 52
SPK 07-30-92 100% 96 %
SPD 07-30-92 1003 94 %

D = DILUTED OUT

NOTE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
prograr. and method reference.

| QC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)

ZOMMENTS :

c -~ 337



.SMPLB INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

client: graeercs ATI Lab ID # 92- (,5(, 2
ient:_Geobng SAMmLE R
prog woMper: L1 ¢Z1- D1 3- REY L 92@ 72@-1 —@2/26/95
B erov wmm: UNOCAL/ 2 _
WESTLAKE-MERCER 3 '
ISAMPLED sY: - DJL 4
I SAMPLE SITE: WESTLAKE [m ERCER . 5
" 3 6
SAMPLE DATE: lzo/92. '
5
SAMPLE TIME: 345
g
SAMPLE TYPE:_VAPOR (AlR)
o728 9 iy
RUSH: Y @ oc: N O 2 3 4 ‘
Date Recexved: 10
'Is there a chain of custody? N :
11
Was chain of custody signed? & N
12
Were samples received cold? Y €D
' 13
Were samples received 1in
proper containers? ' O 14
Were samples preserved 15
.correctly? @ n
16
Headspace in volatile
bottles? Y NN 17
Were samples within holding . - 18
time? N
1¢
SHIPPED BY: FED-£X '
I N 20

QUT OF CONTRQL EVENTS:

R
[

TY WILL PERFORM THE SERVICES™IN ACCORDANCE WITH NORMAL PROFESSIONAL STAND-
IDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI, ANY AND ALL OFFICERS AND
PLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, WILL NOT EXCEED
HE INVOICE AMOUNT FOR SAID SERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASE:

iI FROM ANY LIABILITY IN EXCESS THEREOF.

APPROVAL INSPECTED BY__—I;_D_, DATE INSPECTED (37/2.9/97.
- # OF REPORTS (A1 .
l HEALOSMS S ARSPSHEE LTS l

I C - 338



CHAIN OF CUSTODY

G2-6563

ATHLAB. 1.D.#

éég AnclyticalTechnologles,inc.

PART 1 — Botltle Shlpmen! Information

11 EAST CLIVE ROAD PHONE (904) 47
PEMNSACCLA, FLORIDA 32514 '

CLENT: ) CLIENT PROJECT NUMBER:
{ PRESERVATIVE ] PLASTIC CONTAINERS GLASS CONTAINERS ]
SAMPLE /&
CONTAINERS o $
lo
YA o/ o/ &/ & s/ EF/ % AT
S@\ "Eri:‘?é??c%‘ & @§G‘§§‘\§§?$ég§§§$x§§*&**§ww
qv S/ e[S &) ) S S S/ TS o) S s s ) mosier
l A:Lct
4 I
Hyl}a‘OUISHED : TIME DATE REGEIVED TIME DATE [
; mf,/j" OAf on 30 |t0-2552
RT 2 — Sample lrr{gmatlon PARAMETERS AND PRESERVATIVES —Mm8————
SAMPLE MATRIX
DW DRINKINGWATER oL on
Ww WASTEWATER AR AIR
GW GROUNDWATER SL SLUDGE
SW SURFAGEWATER
SO SOIL l
SAMPLE L.D. DATE | TiME |MATRIX ToTAL | “od
(2. eF20 i 7 ufrdoras Ve { -
77 (AR
TOTAL NUMBER OF BOTTLES/CONTAINEAS
REL!NDUiSHEDEY: DATE | TIME | RECEIVED BY: DATE ) TIME
:{7,6416' [y prpic it ?/71/-? 10, % Tl T hay Df'AM 7 EZ-O&'
cuent (amenainees S paosecTnumeen (Of YA REF

ApDRESS Ty 1SN Dye wxE
oy _Ketomenad

]
RECUEST FAX DATA BY }34.0.&4_\2:17 e B

PROJEGCT MAME Vil *REQUEST YERBAL RESULTS AY (DAT

sampLEo Y __ 42 0Y NEEQ DATA PACKAGE BY {DATE)
STATE —A\ad > zir SPLS2
PHONE NG04 . Oln Y =(ELA L SAMPLE SITE wﬁ QUALITY CONTROL REPORTING LEVEL wm‘.-l
PROVECT MANAGER jperson to raceive oala} PURCHASE OROER NUMBER NONE 1 2 3
NEED EXTRA GQPIES OF REPORT
TURN ARQUND TIMES (check ons} SPECIAL INSTRUCTIONS:

STANDARD - 14 TO 21 DAYS
FEOE

0-48 HOURS -2 2 STD PRIGE
3-7 DAYS - 1.5 x STD PRICE

=5
RUSH: (MUST BE APPROVED N ADVANCE)

TCLP - 1 WEEK RUSH « 1.5 x STD PRICE

FAL RLeses To Lbeu g
OF L ENGINERES

0
o
O
0
]

Frpht u s snm

c =33



N

GEOENGINEERS
8410 154TH AVE N.E.

REDMOND W4 98052-0000

Project Number: 161-013-R04

&k: An@lyticolTechnologies,lnc:f}‘ 11 Eost Olive Road

Pensacola, Florida 32514 {904) 474-1001

Lab I.D.#: 92-7622
Order Number: P&3014
Received Date: 09/03/92
Client: 07061
Sampled By: DJL
Sample Date: 08/26/92
Sample Time: 0800

N/S = Not Submitted

Project Name: UNOCAL/WESTLAKE MERCER
Sample Site: N/S
Sample Type: VAPOR (AIR)
'Lab ID - Sample ID Parameter Units Results Detection
: Limit
l7622-1 920826-1 METHANE PPM 260 1

GeoEngineers

1
1
|
' | SEP 15 1992
i
1
i

ILomments: MG/M3 = Milligrams Per Cubic Meter. PPM = Parts Per Million by Volune.
Method Reference: Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air, Sw-846, 3rd Ed, 11/86, and ATI Gas Chromatographic
method employing direct injection on column with flame ionization detector

(FID). BDL = Below Detection.Limits.

I | page

C — 340

1

Approved By : 7b&qéaziZ;uL~ﬁ
1



)ﬂl\: AnolyticolTechnologies,Inc'. 11 East Clive Road Pensacola, Florida 32514 (5043 474-4001

Client: GEOENGINEERS Lab I.D.#: 92-7622-1

Received Date: 09/03/92

Project Number: 161-013-R04 Sampled By: DJL

Project Name:
Sample Site:
Sanple Type:

UNOCAL/WESTLAKE MERCER
N/S

E

i

I

Vhsor (axm) i
ﬁll

Sample ID.: 920826-1 Sample Date: 08/26/92 Time: 0800
AIR/TVH TOTAL VOLATILE HYDROCARBONS
Parameter Units -Result Detection I
Limit
TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500

page 2 end of repor

c - 341



Z&\, AnolyﬂcolTechnologies,lnc. 11 East Olive Rood  Pensacola, Florida 32514 (904) 474-1001

QUALITY CONTROL
DATA

GeoEngineers
SEP 15 1992

.....................

C - 342
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&AnolyﬂcolTechnologies,lnc. 11East Olive Road  Pensacola, Florida 32514 (904) 474-1001

CLIENT: GECENGINEERS
PROJECT: 161-013-~R04
ILAB ID: 92-7622

METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
IQC LEVEL: I

DATE DATE DATE DATE QC Qc

l LAB ID: ~ CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
| _ I i 1 I i L
l92.—7622-1 | 920826-1 |08-26-92|09~-03-92| N/A | 09-04-92|EW0067|B

C - 344



)ﬂ\: Anolyﬁcol'l'echnologies,lnc. 11 East Otive Road Pensacola, Floride 32514 (904)474-1001.
METHOD INSTRUMENT BLANK l
BATCH NUMBER: EW0067

BLANK A BLANK B BLANKC'l
EXTRACTION DATE N/A N/A N/a
ANALYSIS DATE 09-03-92 09-04-92 N/A
PARAMETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT
METHYL TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL '
BENZENE 1 mg/m3 BDL BDL BDL
ETHYL BENZENE 1 mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDL I
XYLENE 2 mg/m3 BDL BDL BDL
TOTAL PETRCLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
BROMOFLUOROBENZENE *SURR* (50-150) 102 88 N/A
CHLOROBENZENE *SURR* (50-150) 78 80 N/A '
NOTE: Units in mg/m3 = milligrams per cubic meter. I
BDL = Below Detection limit.
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance
program and the method reference. '

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

- C - 345



):f &K, AnolyticaITechnologies,lnc. 14 Eost Olive Road  Pensacola, Florida 32514 (904) 474-1001

' REAGENT WATER SPIKE

BATCH NUMBER: EWO0067

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 33 66 50-150
TOLUENE 50 BDL 48 96 50-150
SPIKE SAMPLE SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 44 B8 29 50 50-150
TOLUENE 50 BDL 43 86 11 50 50-150

* Values outside of QC limits

0 out of 4 % recoveries out of limits
l 0 out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE s1 s2
SPK 09-03-92 100% 98 %
SPD 09-03-92 100% 92 %

OTE:

51
S2

OMMENTS :

= DILUTED OUT

Units in mg/m3 =
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal 1aboratory quality assurance
program and method reference.

milligrams per cubic meter.

QC LIMITS
BROMOFLUOROBENZENE (50-150)
CHLOROBENZENE (50-150)

# Column to be used to flag recovery and RPD values with an asterisk

C - 346




):f é\, AnalyticalTechnologies,Inc.  11gostciveRoad  Pensacola, Florida 32514 (904) 474-1001

GEOENGINEERS Lab I.D.#: 92-8043
8410 154TH AVE N.E. Order Number: P63659
Received Date: 09/21/92
REDMOND WA 98052-0000 Client: 07061
Sampled By: DJL
Sample Date: c9/11/92
Sample Time: 0800
Project Number: 161-013-R69 . N/S = Not Submitt
Project Name: UNOCAL/WESTLAKE & MERCER
Sample Site: WESTLAKE & MERCER
Sample Type: AIR
Lab ID Sanmple ID Parameter Units Results Detecti
Limit
8043-1 920911-1 METHANE PPM 190 b

GeoFngineers
0CT 01 1992
“gﬁVﬁE’

File .

Comments: MG/M3 = Milligrams Per Cubic Meter. PPM = Parts Per Million (by
volume). Method Ref: Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air, SW-846, 3rd Edition, November 1986. BDL =
Below Detection Limits. ATI Gas Chromatographic method employing direct

- injection on column with flame ionization detector (FID).

Approved By : 7%%&2&L/ﬁﬁé&{kﬁ—

page 1
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)!ék, AnclvticalTechnologies,Inc. 11eostoiveRoad  Pensacola. Fiorida 32514 (904) 474-1001

Client: GEOQOENGINEERS Lab I.D.#: 92-8043-1
Received Date: 09/21/92

Project Number: 161-013-~Ré&9 Sampled By: DJL

Project Name: UNOCAL/WESTLAKE & MERCER '

Sample Site: WESTLAKE & MERCER

Sample Type: AIRl

Sample ID.: 920911~1 Sample Date: 09/11/92 Time: 0800

ATR/TVH TOTAL VOLATILE HYDRCCARBONS
l Parameter _ Units Result Detection
Limit

' TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500
l page 2 end of report
I C - 348
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)&k’Ano|y’fico|TeChnologies,lnc_ 11 East Olive Road  Pensacola, Florida 32614 (904) 474-1001

CLIENT: GEQENGINEERS

PROJECT: 161-013-R69

ILAB ID: 92-8043

METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986

QC LEVEL: I

n”

DATE DATE DATE DATE Qc
LAB ID: ' CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH B
| | T | I 'I I
92-8043-1 | 920911-1 |09-11-92|09-21-92] N/A | 09~24-92 | EW0073 |A I
c - 351 I



' ) A !k Anolyticc:ITechnolog ies,InC. 11EostoliveRoad  Pensacola, Florida 32514 (904) 474-1001

METHOD INSTRUMENT BLANK
IBATCH NUMBER: EW0O073

BLANK A BLANK B BLANK C

l EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 09-24-92 N/A N/A

PARAMETERS

' DETECTION RESULTS RESULTS RESULTS

LIMIT

METHYL TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL

IBENZENE 1 mg/m3 BDL BDL BDL
ETHYL BENZENE 1 mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
BROMOFILUOROBENZENE *SURR* (50-150) S8 N/A N/Aa

ICHLOROBENZENE *SURR* (50-150) 86 N/A N/A
NOTE: Units in mg/m3 = milligrams per cubic meter.

l BDL = Below Detection limit. '

.- Results reported are hlank corrected.
Source for control limits is internal laboratory quality assurance

' program and the method reference.
N/S = NOT SUBMITTED N/A = NOT APPLICABLE
l C —~ 352



).55\. AnalyticalTechnologies,inc. 11eastOiverRoad  Pensacola, Florida 32514 (904) 474-1001

REAGENT WATER SPIKE

BATCH NUMBER:

EWOO073

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC$#| LIMITS
BENZENE BDL 45 90 50-150
TOLUENE BDL 45 90 50-150
SPIKE | SAMPLE | SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC | REC%#]| RPD# | RPD REC
BENZENE BDL 45 90 0 50 | 50-150
TOLUENE BDL 44 88 2 50 | 50-150

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits
ANALYSIS SURROGATE RECOVERY
ITEM ID: ' DATE s1 S2
SPK- 09-24-92 102% 96 %
SPD 09-24-92 102% 94 %
D = DILUTED OUT
NOTE: Units in mg/m3 = mllllgrams per cubic meter.
BDL = Below Detection Limit.
Results reported are blank corrected.
Source for control limits is internal laboratory gquality assurance
program and method reference.
QC LIMITS
S1 = BROMOFLUOROBENZENE (50-150)
S2 = CHLOROBENZENE (50-150)
COMMENTS:
c - 353



SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

Crpenimteee S

el -013 K49
£ £
MERCEL

DITL, -
SAMPLE SITE: QJFSI/MM%MLgM

Client:

PROJ NUMBER:

PROJ NAME: L

SAMPLED BY:

SAMPLE DATE: g ?//f/]:? 2
12118,

AR

SAMPLE TIME:

SAMPLE TYPE:

ROSH: Y @ QC: N 0O 2 3 4

Date Received: 09 h?//?ﬁa
N

Is there a chain of custody? (:) N

Was chain of custody signed? (§D N

Were samples received cold? (QT*N

Were samples received in
proper containers?

(D

SHIPPED BY: /D77 U PS
| TIWf7e  Wh 9337 ES
COOLER #: wi A

OUT OF CONTROL EVENTS:

ATI Lab ID # 92- 8043 .

SAMPLE DATE
92090/~ 7// f/h’b

H

10

Were samples preserved
correctly?

R
‘)

Were samples within holding @ N

time? X
En

Headspace in volatile
bottles?

Is there sufficient sample
volume?

S_P_ECIAI: INSTRUCTIONS:

ATI WILL PERFORM THE SERVICES IN ACCORDANCE WITH WORMAL PROFESSIONAL STANDARDS FOR THE INDUSTRY.
B - . s
AHY AND ALL OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, Will WOT EXCEED THE INVOICE AMOUNT FOR SAID

THE TOTAL LIABILITY OF ATI,

SERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS THEREOF.

PM APPROVAL

BLR WS/FORMS/INSPSHEE.TS

INSPECTED BY éﬂ?

DATE INSPECTED 9/2//93.
# OF REPORTS /,°

C — 354



e L BATRES S W d Y Yl el 1 W

. G5 8z /! A\. AnclyticalTechnologies,Inc.

" ATILAB, 1.D. ¥

11 EAST OLIVE ROAD PHONE (904} 474-100t

PENSACOLA, FLORIDA 22514
PART 1 — Boitle Shipment Information

CLIENT: 6/[5"0 Eﬂ/&[ﬂ/&?/&j

CLIENT PROJECT NUMBER:

I PRESERVATIVE [ PLASTIC CONTAINERS GLASS CONTAINERS
SAMPLE §
CONTAINERS & &
SHIPPED - /E & s

g

&

,/J’Q?
Hy
g
Iﬁsq
Wy
Yoy

[

ar

Qry.

- RELINGIS %W TIME DAT RECEIVED TIME DATE I
L L1600 | 7/
T A A
j_PA@T/; Sample Information - —————--——— PARAMETERS AND PRESERVATIVES —mm8mM—«—— .

©..7 " SAMPLE MATRIX

-'DW DRINKINGWATER oL oI . ;“
. WW WASTEWATER AR AIR

" GW, GROUNDWATER SL SLUDGE

" . SW SURFACEWATER

%80 SO - - Z

. GAMPLE 1.D. DATE | TIME | MATRIX j ToTAL | et

1 920a/1 -1 Hlujd obied g [ | X[ |- T

2 N

o ' TOTAL NUMBER OF BOTTLES/CONTAINERS |/
| ARsvouiSHEDBY: . - DATE | TIME | REGRIYED BY: " ~ - JDATE TIME

ﬁé%/wj ’/z;é, PYns

e l/4%

o

cuanrmm_'_ prOECT nuMsER Lol 0% BT peauesTeaxoatABY . (FAX H)

706 - T-Tsp I

. - ] o T 7 , ’,
avoness BHIL L4 ; YE. NE .. PROJECT NAME ; T AEQUEST VERBAL RESULTS BY {DATE}
arry 4 " SAMPLED BY DT NEED DATA PACKAGEBY . (DATE)
STATE A0~ e _ZBO52 7
PHONE No. Gz — B0l =YX SAMPLE SITE MM}MM QUALITY CONTROL REPDRTING LEVEL tdrchont)
PROJECT MANAGER {person to raceive data) PURGHASE ORDER NUMBER NONE 1 2 3 4
NEED ——____EXTRA COPIES OF REPORT q
TURN ARDUND TIMES {check one} SPECIAL INSTRUCTIONS: /‘) P o J
1 1
A REsucres 7o NMIRM  FOR;
STANDARD -14 TD 21_ DAYS w] : .F S
RUSH: (MUST BE APPROVED IN ADYANCE) or (o£D £pe e <
048 HOURS-2xSTOPRICE . -~ ., O A
37T DAYS-35xSTOPRICE." - - - '0 = .
TCLP - 1 WEEK AUSH-15x STDPRICE., . O C[- 355
| FORM#11a30 _umarnumé;qbawmuamuumas@ ) OV WHITE — LAB CANARY — CLIENT PINK — REPORT



)ﬁ\: AnalyticalTechnologies,Inc.  11eastoiveroad  Pensacola Florida 32514 (904) 474-1001

GEO ENGINEERS Lab I.D.#: 92-8634

8410 154TH AVE N.E. Order Number: P64461
Received Date: 10/13/92

REDMOND WA 98052-0000 Client: 07061
Sampled By: DJL
Sample Date: 10/12/92
Sample Time: 0800

Project Number: 161-013-R69 N/S = Not Submitted
Project Name: UNOCAL/WESTLAKE & MERCER

Sample Site: WESTLAKE/MERCER :

Sample Type: ATR

Sample ID Parameter Units Results Detection
Limit

I634 -1 921012-1 METHANE PPM 190 1

Comments: MG/M3 = Milligrams Per Cubic Meter. PPM = Parts Per Million by volume.
Method Ref: Compendium of Methods for the Determination of Toxic Organic

lCompounds in Ambient Alr, SW-846, 3rd Ed, 11/86 and ATI Gas Chromatographic
method employlng direct 1n]ectlon on column with flame ionization detector

(FID). BDL = Below Detection Limit. .
Approved By : ‘75Wuéﬁﬁgé;£x,-_-

page 1

l c =356




):f é\, AnolyTicolTechnologies,lnc. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001 '
Client: GEO ENGINEERS Lab I!Z.D.#: 92-8634-1
, Recelved Date:  10/13/92
Project Number: 161-013-R69 Sampled By: DJL I
Project Name: UNOCAL/WESTLAKE & MERCER '
Sample Site: WESTLAKE /MERCER :
Sample Type: AIR l
Sample ID.: 921012-1 Sample Date: 10/12/92 Time: 0800
AIR/TVH TOTAL VOLATILE HYDROCARBONS .
Parameter Units Result Detection '
Limit :
TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500 l
page 2 end of report.
c - 357 I



é\Ano!yﬁCOITechnologies,lnc.

11 EAST OLIVE ROAD PHONE ¢904) 47 4-1001
PENSACOLA, FLORIDA 32514

QUALTITY CONTROL

DATA

Cc - 358
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)A é\, AnalyticalTechnologies,Inc. 11 eastoiveroad  Pensacola, Florida 32514 (904) 474-1001

LIENT: GEQ ENGINEERS

OFECT: 161-013-R65

-
w
=
2

92-8634

5030 / 8020 / 8015 Compendium of Methods for the Determination of

L
H
oy
o
o

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986

l: LEVEL: I
DATE. DATE DATE DATE QC Qc
IAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
| : T | | | I |
'-8634—1. | 921012-1 |10-12-92|10-13-92] N/A  |10-19-92|EW0080|A
!
i
i
i
1
1
i
i
i
i
i
I C - 360



/),gék: AnolyﬂcoITechnologies,lnc. 11 Eost Clive Road  Pensacola, Florida 32514 (904) 474-1001

METHOD INSTRUMENT BLANK

BATCH NUMBER: EWO0080

BLANK A BLLANK B BLANK C
EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 10-19-92 N/A N/A
PARAMETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT
METHYL TERT-BUTYL ETHER 10 mg/m3 BDL BDL BDL
BENZENE 1 mg/m3 BDL BDL BDL
ETHYL BENZENE 1l mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL BDL : BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDIL,
BROMOFLUCRCBENZENE *SURR* (50-150) 94 i N/A N/A
CHLOROBENZENE *SURR* (50-150) 24 N/A N/A
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection limit.

Results reported are blank corrected. .

Source for contrel limits is internal laboratory quality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

c - 361



l I) i ék. AnolyﬂcolTechnologies,lnc. 11 East Clive Road Pensacola, Florida 32514 (904) 474-100%

EAGENT WATER SPIKE

ATCH NUMBER: EW0080

SPIKE SAMPLE SFK SPK REC

COMPOQUNDS ADDED CONC CONC REC%# LIMITS
BENZENE . 50 BDL 42 84 50-~150

| TOLUENE 50 BDL 42 84 50-150

SPIKE SAMPLE SPD SPD % QC LIMITS

COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 39 78 7 50 50-150
TOLUENE 50 BDL 40 80 5 50 50~150

Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits

out of 4 % recoveries out of limits
) out of 4 surrogate recoveries out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE s1 52

L

SPK 10-19-92 100% 92 %
SPD 10-19-92 100% 96 %

BDL = Below Detection Limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and method reference.

_ QC LIMITS
BROMOFLUOROBENZENE (50-150)
CHLOROBENZENE (50-150)

S1
- 82

l DILUTED OUT
TE: Units in mg/m3 = milligrams per cubic meter.

iMMENTS :

|I C - 362




N\U

SAMPLE INSPECTICN AND IDENTIFICATION SEEET/OUT OF CONTROL EVENTS

client: & £ & LFNGINEERS _ ATI Lab ID # 92~ £63%
- ~ SRMPLE DATE
PROJ NUMBER:_/d/~ i3 ~ /&9 1 9 /0727 S~ /A2
PROJ NAME: ClA/0cCA, L//'z,yggrz,,y,eg 2
LAt mErcER 3
Fﬂlﬂfv P
SAMPLED BY: L05L 4
SAMPLE SITE: Lo/l sT/ AkE / 5
AIERCER , 6
SAMPLE DATE: /0/13-/01?-
? 7
SAMPLE TIME: 08¢0
8
saMpLE TYPE: A IR
9
rosE: Y ®>oc: ~w o 4/ 2 3 4
13 >l
Date Received: /Q%ﬁﬁ?V?}L © 10

N Were samples preserved é? N
correctly?

Is there a chain of custody?

Was chain of custody signed?
Headspace in volatile Y ‘Q?
Were samples received cold? bottles?
Were samples received in

Were samples within holding (i) N
proper containers?

N ‘time?

® ¥R

SHIPPED BY: (/5 Is there sufficient sample @ u
volume?

OUT OF CONTROL EVENTS:

SPECIAL INSTRUCTIONS: [/ acenlto T  Norm [U,

ATl WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL STAHNDARDS FOR THE INDUSTRY, THE TOTAL LIABILITY OF ATI,
ANY AND ALL OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAID
ERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASES AT] FROM ANY LIABILITY IN EXCESS THEREOF.

PM APPROVAL I Jo)) 3/t INSPECTED BY /[CF DATE INSPECTED /O/ /3/94
# OF REPORTS /

BLR WS/FORMS/INSPSHEE.TS

=
AEE SaN WD N BN N S N TN BN BN A B aE B EE B e B

C — 363



)‘ é\. AnalyticalTechnologies,inc. 11 zastoivercod  ponsacola. Florica 32514 (902) 474.1001

.f'-‘ - -

' GEOENGINEERS Lab I.D.#: 92-9631
8410 154TH AVE N.E. Order Number: P65986
I Received Date: 11/19/92
REDMOND WA 98052-0000 Client: 07061
Sampled By: DJL
Sample Date: 11/09/92
I Sample Time: 0800
Project Number: 161~013-R69 N/S = Not Submitted
Project Name: UNOCAL/WESTLAKE & MERCER
I Sample Site: WESTLAKE & MERCER
Sample Type: AIR
'ab ID Sample ID Parameter Units Results Detection
Limit
l631-1 921109~-1 METHANE PPM 200 1

comments: PPM = Parts Per Million (By Volume). MG/M3 = Milligrams Per Cubic
Meter. Meth. Refs: Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air, SW-846, 3rd., Ed. 11/86 and ATI Gas
Chromatographic metheod employing direct injection on column with flame

I ionization detector (FID). BDL = Below Detection Limit.

D :
Approved By : \

page 1

I C — 364




)g !\. AnalyticalTechnologies,Inc. 11eastoiveroaa  Pensacola, Florida 32514 (904) 474-1001 .
Client: GEOENGINEERS Lab I.D.#: 92-9631-1
_ Received Date: 11/19/92
Project Number: 161-013-R69 Sampled By: DJL I
Project Name: UNOCAL/WESTLAKRE & MERCER
Sample Site: WESTLAKE & MERCER
Sample Type: AIR l
Sample ID.: 921109-1 Sample Date: 11/09/92 Time: 0800
AIR/TVH TOTAL VOLATILE HYDROCARBONS l
Parameter Units Result Detection l
Limit
TOTAL VOLATILE HYDROCARBONS MG /M3 BDL . 500 I
page 2 ' end of reportl

¢ - 35 i
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)ﬂ A\. AnalyticalTechnologies,Inc.  11castoiveroad  pensacola, Fiorida 32514

QUALITY

CONTROL

DATA

C - 366
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)igék, AnoIyﬂcalTechnoIogies,lnc. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

TENT: GEOENGINEERS

OJECT: 161-013-R69

1 Bl

o]

ID: 92-9631

THOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

-y

~ Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
LEVEL: I

.

DATE DATE DATE DATE QcC QC
l.ma‘ ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
| I ] ! I 1 i
|z-9631-1 | 921109-1 [11-09-92|11-19-92] N/A  |11-20-92|EW0089|B
l C - 368



éA:\?Anolyﬂcg[Technologies,lnc. 11East Olive Rood  Pensacola, Florida 32514 (904) 474-1001

+oTHOD INSTRUMENT BLANK

BATCH NUMBER: EW0089

BLANK A BLANK B BLANK C
EXTRACTION DATE N/A - N/A N/A
ANALYSIS DATE 11-195-92 11-20-92 11-21-92
PARAMETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT
BENZENE 1 mg/m3 BDL BDL BDL
ETHYL. BENZENE 1 mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
BROMOFLUOROBENZENE *SURR* {81-109) 98 96 98
CHLOROBENZENE *SURR* (70-105) 80 80 78
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection limit.

Results reported are blank corrected.

Source for control limits is internal laboratory quality assurance
program and the method reference.

N/S = NOT SUBMITTED N/A = NOT APPLICABLE

C - 369



l )! !\: AﬂOlyﬁCO|TECh nOIOgieS,|ﬂC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

--£AGENT WATER SPIKE

l\TCH NUMBER: EWO0(089

SPIKE SAMPLE SPK SPK REC
COMPQUNDS ADDED CONC CONC REC3%# LIMITS
BENZENE 50 BDL 46 92 58-119
TOLUENE 50 BDL 44 88 69-112
| SPIKE SAMPLE SPD SPD % QC LIMITS
COMPQUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 46 92 0 42 58-119
TOLUENE 50 BDL 45 90 2 23 69-112

.Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

Vout of 4 % recoveries out of limits
out of 4 surrogate recoveries out of limits
0 out of 2 RPDs out of limits
" ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 S2
SPK 11-19-92 102% 92 %
SPD 11-19-52 102% Qo %

'DMMENTS :

! DILUTED OUT

Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection Limit.

Results reported are blank corrected.

Source for control limits is internal laboratory guality assurance
program and method reference.

QC LIMITS

S1 = BROMOFLUOROBENZENE (81-109)

S2 = CHLOROBENZENE . . . (70-105)
¢ - 370




. .
SAMDPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

\-’C.lient: GEQENGINEERS ATT Lab ID # 92- 631
PROJ NUMBER: J{ |-013- R61 1 3%3%—! [11??%‘?”72
PROJ NAME: (JNOCA L’/wESTLAKeé 2
MERCER 3
SAMPLED BY: DJ L 4
SAMPLE SITE: TLAKE CER 5
, 6
SAMPLE DATE: 1('/ 2/92 .
SAMPLE TIME: (SY{@Z%
SAMPLE TYPE: AR °
RUsH: Y @ oc: N o'@ 2 3 4 ’
Date Received: fl/lﬁ/qz 10
Is there a chain of custody? Gb N Were samples preserved Y IV%
correctly?

Was chain of custody signed? (9 N

: Headspace in volatile Y N/A
' Were samples received cold? Y qﬂ% bottles?
Were samples received in _ Were samples within holding CD N
proper containers? (zD N time?
SHIPPED BY: UFS ' Is there sufficient sample Y Nj
volume?
COOLER #:__

OUT OF CONTROL EVENTS: CANISTER ARRwWED UNLARELED ~ T LARSCED
ACCORDING T® C.0.¢, ﬁhA*e£14my,4 Ty

SPECIAL INSTRUCTIONS:

ATl WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL STANDARDS FOR THE INDUSTRY. THE TOTAL I.IABlI:ITY OF AT,
Y AND ALL OFFICERS AND EMPLOYEES OR SUCCESSORS TO CLIENTS FOR $ERVICES PROVIDED, WILL NOT EXCEED THE INVOICE. AMOUHT FOR SALD
IVICE. CLIENT ACCEPTANCE OF A° PROPOSAL RELEASES ATI FROM ANY LIABILITY IH EXCESS THEREOF. :

PM APPROVAL .auou{{e(q:z. INSPECTED BY ﬁﬁ( DATE INSPECTED “/ 19 / ?L
- # OF REPORTS ' |

BLR WS/FORMS/ INSPSHEE . TS
c - 371



il e W WO L

92-963 1

PART 1 — Bottie Shipment Information

ATILAB. LD #

é\; AnalyticalTechnologies,Inc.

11 EAST OLIVE ROAD
PENSACOLA, FLORIDA 32514

PHONE {904) 474- 1001

CLIENT:

G EO ENMG/ Ve R

CLIENT PROJEET NUMBER:

PRESERVATIVE

PLASTIC COKVAINERS

[ -013-KE9

GLASS CONTAINERS

SAMPLE / /
ONTAINERS o
SHIPPED SIS
I S8/ /S8
aTy. /
(1]
'HE QYISHE TIME DATE RECEIVED ! TIME DATE
» /430 17k
L Gl
PM{T 2 — Sample Information PARAMETERS AND PRESERVATIVES
l SAMPLE MATRIX

IW DRINKINGWATER oL o
WW WASTEWATER AR AIR
GW GROUNDWATER SL SLUDGE
5W SURFACEWATER
SO SOIL N
SAMPLE L.D. DATE | TIME |MaTRIX / ToTaL | S
1
l Q2 1109 /4/3/? ogml AR | X1 X 1 i
I TOTAL NUMBER OF BOTTLES/CONTAINERS /
| RELINQUISHED &Y: DATE | TIME | RECEIVED BY: DATE | TIME
L L"“(:'.’EN’.;A fé{fé‘ L3 M 8] ’m_:a.«h;_ 11944 0920
/\\ et (‘-ﬁtmﬁ_u[ .
} -
[/ i

. R
I:Em- g finee A ELS

AL Fhin s

225 ] PROJECT MUMBER _flo{ “OF & ~Fls™ , REQUEST FAX DATA BY .,HS.EL [Fax )

o - - .
DRESS 'E L f 150 AR NE o vame 1) % REQUEST VERBAL RESULTS BY {DATE)

oITY fo} BOA f\ ‘r'\:’_‘.‘q' D M
- i YTy SAMPLED BY JL. NEED DATA PACKAGE BY {DATE)
ATE M_,“ 2p P6C52 Wes $
= N
ONE NO. B2T) bc [ — ﬁ Pk SAMPLE SITE QUALITY CONTROL REPORTING LEVEL icircse aney
OJECT MANAGER (person to receive data) PURCHASE CRDER NUMBER NONE 1 2 3 4
NEED EXTHA COPIES OF REPOAT
~ TURN ARGUND TIMES {check ona) SPECIAL INSTRUCTIONS:

STANDARD - 14 TQ 21 DAYS

AUSH: (MUST BE APPROVED IN ADYANCE)
0-43 HOURS - 2 x 5TD PRICE

3-7 DAYS - 1.5 x STD PRICE

TCLF -1 WEEK AUSH - 1.5 x 5TD PRICE

.

m/

juin]al

FAx REsols T

of GEo ENemeseS
L 372

Noge Pugy
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WHITE — LAB CANARY ~ CLIENT
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)"é\' AnolyﬁcolTechnologies,Enc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

GEO ENGINEERS Lab I.D.#: 92-10591
7504 S W BRIDGEPORT ROAD : Order Number: P67348
Received Date: 12/22/92
PORTLAND OR 97224-0000 Client: 06055
Sampled By: DJL
Sample Date: 12/11/92
Sample Time: 0800 I
Project Number: 161-013-R69 N/S = Not Submitted
Project Name: UNOCAL/WESTLAKE MERCER
Sample Site: WESTLAKE MERCER
Sample Type: VAPOR
Lab ID Sample ID Parameter Units Results Detectm
- Limit
10591-1 | 921211-1 METHANE PPM 280 2
Geolpg;
®0Engineers

Comments: MG/M3 = Milligrams Per Cubic Meter. PPM = Parts Per Million (by
volume). Meth. Refs: Compendium of Methods for the Determination of Toxicl
Organic Compounds in Ambient Air, SW-846, 3rd Ed., 11/86 & ATI Gas
Chromatographic method employing direct injection on column, with, Flame

Ionization Detector (FID). Approved By : U, L /"/o/:.c-—-— I

page 1
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l ),‘ é\. AnalyticalTechnologies,Inc.  11east OliveRoad  Pensacola, Florida 32542 (904) 474-1001
l Client: GEO ENGINEERS Lab I.D.#: 92-10591-1
Received Date: 12/22/92

Project Number: 161-013-R69 Sampled By: DJL

Project Name: UNOCAL/WESTLAKE MERCER

Sample Site: WESTLAKE MERCER

Sample Type: VAPOR
l Sample ID.: 921211-1 Sample Date: 12/11/92 Time: 0800
I ATR/TVH TOTAL VOLATILE HYDROCARBONS

Parameter Units Result Detection

l Limit
' TCOTAL VCOLATILE HYDROCARBONS MG/M3 BDL 500
I page 2 end of report
I C - 374



é\b AnolyﬂcolTechnologies,lnc. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

CLIENT: GEO ENGINEERS

PROJECT: 161-013-R69

LAB ID: 10591
IMETHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of
| Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
QC LEVEL: T
DATE DATE DATE DATE QcC QcC

I LAB ID: CLIERT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK

1 i I I I | |
10591-1 | 921211-1 |12-11-92}12-22-92| N/A  |12~-23-92|EW0057|B

€ — 376



)!f !\. AnalyticolTechnologies,inc.  11eastoiveroae  Pensacola, Florida 32514 (604) 4741001

METHOD INSTRUMENT BLANK
BATCH NUMBER: EWO0097 I
- BLANK A BLANK B = BLANK C
EXTRACTION DATE N/A N/A N/A I
ANALYSIS DATE 12-21-92 12-23-92 N/A
PARAMETERS
DETECTION RESULTS RESULTS RESULTS I
LIMIT
BENZENE 1 mg/m3 BDL BDL, BDL
ETHYL BENZENE 1 mg/m3 BDL BDL BDL '
TOLUENE 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL BDL
BROMOFLUOROBENZENE *SURR* (81-109) 96 94 N/A
CHLOROBENZENE *SURR* (70-105) 78 78 N/A
NOTE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection limit.
Source for control limits is internal laboratory quality assurance
program and the method reference,
N/8 = NOT SUBMITTED N/A = NOT APPLICABLE '

c - 377



):f ék, AnalyticoiTechnologies,Inc.  11eastoiveroad  Pensacola, Florida 32514 (9043 474-1001

REAGENT WATER SPIKE

BATCH NUMBER: EW0097

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 43 86 58-119
TCLUENE 50 BDL 43 86 69-112
SPIKE SAMPLE SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDIL 36 72 .18 42 58-119
TOLUENE 50 BDL 37 74 15 23 69-112

_# Column to V'be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
l 0 out of 4 % recoveries out of limits

0 out of 4 surrogate recoveries out of limits
0 out of 2 RPDs out of limits

ANALYSIS SURROGATE RECOVERY
I ITEM ID: DATE S1 s52
SPK 12-21-92 104% 94 %
I SPD 12-21-92 98 % 92 %
= DILUTED OUT
l NQT Units in mg/m3 = nilligrams per cubic meter.
BDL = Below Detection LJ.mJ.t.
Source for control limits is internal laboratory gquality assurance
I program and method reference.
QC LIMITS
S1 = BROMOFLUOROBENZENE (81-109)
I S2 = CHLOROBENZENE (70-105)
COMMENTS:

c - 378
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SEAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

clientz "G-eg- ENGEINFERS aTI Lab 10 # 92— /(DST/
.' SAMPLE
rrog wumser: _ J bl ~O13-PY - 1 Qi -y ;LA}TH lgv
. PROJ NAME: N ESVIAK 2
_MepceR 3
saMPLED BY: __ ) S L. 4
SAMPLE SITE: R|E<T LAKE s
Mercer ' 6
SAMPLE DATE: 12) i G~
. T 7
SAMPLE TIME: (ROD
8
SAMPLE TYPE: 1/,4}702
9
RUSH: Y §) oc: W 0@2
Date Received: N__\ T ,"\1_ 10
. ¥
Is there a chain of custody? @ N+ Were samples preserved ' @ N
correctly?
Was chain of custody signed? @ N : '
~ Headspace in volatile Y y/
Were samples received cold? Yy ® bottles? A
Were samples received in Were samples within holding @ N
proper containers? @ N time?
SEIPPED BY: )q{,D P Y Is there sufficient sample @ N
- : " volune?

COOLER ¥:

OUT OF CONTROL EVENTS:

SPECIAL INSTRUCTIONS:

i://:n/
: 04544 .
; 2 [321872.

///"/l

AT1 WILL PERFORM THE SERVICES IN ACCORDANCE WITH HORMAL PROFESSICNAL STANDARDS FOR THE IN(;USTEY. THE TDTAL LIABILITY OF ATI,
ANY AND ALL OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, WILL NOT EXCEED THE INVOICE AHOUHT FOR SAID
SERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS THEREOF.

PH APPROVAL yw,2/2 27/{2 INSPECTED BY 61‘: DATE INSPECTED . IZJ L’LI 4% -
# OF REPORTS ' |

BLR US/FORMS/INSPSKEE.TS

c - 380



CAAIN UrF CUDILVLY

ATI LAB. LD. ¥ m

PART 1 — Bottie Shipment Intormation

c)4__}.4,\7/6mc;|yﬂcc1|lTechnologies,lnc.

11 EAST OLIVE ROAD PHONE [S04) 4741001
PENSACOLA, FLORIDA 32514

CLIENT: [] ;;* CLIENT PROJECT NUMBER:
Jee Hgmeer s,
| o posERvATIVE [ PLASTIC CONTAINERS GLASS CONTAINERS ]
SAMPLE 7
CONTAINERS o
& & & ¥
SHIPPEDg\/@ é?g &?E* NS $§ S \§§ :\'s .\,‘§§h
£y
QTY. "‘%é‘\'\?%&i%@v&%Q@Q%a*%\a&S&@Q NS
JlA AT
R, INQUISHE% / TIME 077[ RECEIVED TIME DATE
(edboen QN Moo \eow Lot

PART 2 — Sample Information

PARAMETERS AND PRESERVATIVES

SAMPLE MATRIX
DW DRINKINGWATER oL on
WW WASTEWATER AR AIR
GW GROUNDWATER SL SLUDGE Q‘P
SW SURFACEWATER XE‘
SO SOIL /1 6\
SAMPLE LD. DATE | TIME |MaTRIX ¢ ToTAL |  “ohert
92,210-1 ___yzhiz]omes e X | X f

TOTAL NUMBER OF BOTTLES/CONTAINERS

RELINQUISHED BY:

DATE | TIME | RECEIVED BY: DATE § TIME

7&:’. L fn/em/tcA

LH,

2o

b 2 2 Z |

e ¥, 1 | ga1<
(',/‘-/?’ID/ {: 1%1‘(}.1 -
' 2% Bbj- L5
CLIENT 2.t 5 PAQJECT-NUMBER.. REQUEST FAXDATABY o . ([FAXN)—-
i/ e
ADDRESS V. PROJECT NAME REQUEST VERBAL RESULTS BY [DATE}
oy EEDMOAD
SAMPLED BY NEED DATA PACKAGEBY —________ [DATE

STATE ‘-J'A . ziP FRa52 !

PRONE Ny _ BGf = HOBO SAMPLE SITE MM QUALITY CONTROL REPORTING LEVEL (crose on)

PAQJSECT MANAGER (person to recelve daln)

PURCHASE ORDER NUMBER NONE 1 2 3 4

NEED . EXTAA COPIES OF REPORT

TURN AROUND TIMES (chack one)

SPECIAL INSTRUCTIONS:

STANDARD - 14 TO 21 DAYS

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

3-7 DAYS - 1.5 x 5TD PRICE

TCLP - 1 WEEK AUSH - 1.5 x STD PRICE

Q/—

gpa

FAL Resucrs o Noew PRy
o F 80 Edesdeess

FORM 211480  _ METRQ PRINTING. NC, HUNTSYILLE, ALABAMA 33609

WHITE =~ LAR CANARY — r1 1ENT MY o DERMOT

BN N B W =



)‘é\' AnclyticalTechnologies,Inc. 11 costoiverood  Pensocoia, Florida 32514 (904) 474-1001

GEOENGINEERS
8410 154TH AVE N.E.

REDMOND

Project Number: 161-013-R69

Project Name:
Sample Site:
Sample Type:

Lab I.D.#:
Order Number:
Received Date:
Client:
Sampled By:
Sample Date:
Sample Time:

WA 98052-0000

UNOCAL/WESTLAKE & MERCER
WESTLAKE & MERCER
VAPOR (AIR)

93-0459
P68209
01/20/93
07061

D. LOVROVICH
01/08/93
0800

N/S = Not Submittec

Meter.

Comments: PPM = Parts Per Million (by Volume).
Method Refs:

Sample ID

930108-1

Parameter Units

METHANE PPM

GeoEngineers
AN 2D 1993

e Hbﬂo BB

Flg o L

BDL =

Results Detection
Limit

100 1.0

MG/M3 = Milligrams Per Cubic
fet ) ATI Gas Chromatographic method employing direct
injection on column with flame ionization detector (FID) and Compendium of
Methods for the Determination of Toxic Organic Compounds in Ambient Air,

SW-846, 3rd Edition, November 1986. Below Detection Limi

Approved By :
page 1 g

Cc - 382
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)lﬁk, AnalyticalTechnologies,inc. 11eastoiverood  Pensocola, Forida 32514 (904) 474-1001

Client: GEOENGINEERS Lab I.D.#: 93-0459-1

Received Date: 01/20/93

Project Number: 161-013-R69 Sampled By: D. LOVROVICH I

Project Name:
Sample Site:

UNCCAL/WESTLAKE & MERCER
WESTLAKE & MERCER

Sample Type: VAPOR (AIR)

Sample ID.: 930108~-1 : Sample Date: 01/08/93 Time: 0800 l
AIR/TVH TOTAL VOLATILE HYDROCARBONS ‘ l
Parameter Units Result Detection

Limit
TOTAL VOLATII;E HYDROCARBONS MG/M3 BDL 500

-

page -2 ' end of repo'

¢ — 383 |



)‘ﬁk, AnoIyTicoITechnologies,lnc. 11 East Olive Road F"ensclcolo,Florido 32514 (904) 474-100%

QUALTITY CONTROL

DATA

C - 384
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/, !\, AnalyticalTechnologies,Inc.  11zast iverooa  Pensacola, Florida 32514 (904) 474-1001

ENT: GEOENGINEERS
PROJECT: 161-013-R6S
LAB ID: 93-0459

METHOD : 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
I QC LEVEL: I

DATE DATE DATE DATE QC Qc
l LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
I § I I | | ! I
93-0459-1 | 930108-1 |01-08-93|01-20-93| N/A  |01-21-93|EW0005|A
l C - 386



/* !\ AnolyﬂcolTechnologies,!nc. 11EostOlive Road  Pensacola, Florida 32514 (904) 474-1001

ETHOD INSTRUMENT BLANK

BATCH NUMBER: EWOO0O05

- BLANK A BLANK B BLANK C

EXTRACTION DATE N/A N/A N/A

ANALYSIS DATE 01-21-93 N/a N/A
PARAMETERS

DETECTION RESULTS RESULTS RESULTS
LIMIT

BENZENE 1 mg/m3 BDL BDL BIDL
ETHYL BENZENE 1 ng/m3 BDL : BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL EDL
BROMOFLUOROBENZENE *SURR* (73~117) 96 N/A N/A
CHLOROBENZENE *SURR* (64-100) 82 N/A N/A
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection limit.
Source for control limits is internal laboratory quality assurance
program and the method reference.

N/s = NOT SUBMITTED N/A = NOT APPLICABLE
¢ - 387
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' /.g!\, AnalyticaiTechnologies,Inc. 11eastoiverood  Pensacolo, florida 32514 (904) 474-1001

l REAGENT WATER SPIKE

"BATCH NUMBER: EWQ005

l SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC RECY# LIMITS
BENZENE 50 BDL 53 106 70-107
I TOLUENE 50 BDL 48 98 70-104
SPIKE SAMPLE SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
l BENZENE 50 BDL 53 106 0 24 70-107
TOLUENE 50 EDL 47 94 2 21 70-104
l # Column to be used to flag recovery and RPD values with an asterisk
I * Values outside of QC limits
0 out of 4 % recoveries out of limits
0 out of 4 surrogate recoveries out of limits
l. ) out of 2 RPDs out of limits
ANALYSIS SURROGATE RECOVERY
l ITEM ID: DATE S1 52
SPX 01-21-93 100% 100%
l SPD 01-21~-93 98 % .100%

D = DILUTED OUT

INOTE: Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection Limit. _
Source for control limits is internal laboratory quality assurance
program and method reference.
l QC LIMITS
S1 = BROMOFLUOROBENZENE {73-117)
52 = CHLOROBENZENE (64-100)
ICOMMENTS:

H
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SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

client: A Ep 7 CINEERS

PROJ NUMBER: /4/- ©/3— R6£T
PROJ NAME: (40 O‘)L,//,L/E:T IBKE f“

MERCER
saMPLED BY: [). L oVReV|CH
[
SAMPLE SITE: twEST LAKE z? MERCER

SAMPLE DATE: ey @a"! / 22

SAMPLE TIME: olLo 0
SAMPLE TYPE:__ [/AP0R @)R)

RUSH: Y@ oc: N o @)=z 3 4

Date Received: ﬁ’)//lO/?.?

I T
Is there a chain of custody? @ N
Was chain of custody signed? @ N

Were samples received cold? @N

Were samples received in
proper containers? @ N

SEIPPED BY: [{F S

coor.ng #: /V/ f

T

OUT OF CONTROL EVENTS:

ATI Lab ID # 93-_oy {Z

SAMPLE DATE v
930 (08~ ] 04/4,7? 2

)

~+

8]

10

Were samples preserved : @ N
correctly?

Headspace in volatile A N/
bottles? .

Were samples within holding @ N

time? l

Is there sufficient sample @ N

volume? .

SPECIAL INSTRUCTIONS: T ?Eﬁoa_ﬂ o N(_bén’e ug

ATL WILL PERFORM THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATL,
AMY AND ALL OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SA
SERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ARY LIABILITY IN EXCESS THEREOQF. o

PM APPROVAL [ (Z‘:Q{? INSPECTED BY Eiﬁ DATE INSPECTED &//30 /23 .

BLR WS/FORMS/INSPSHEE.TS

C - 389
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-t A W AW WD LY

| 92 59 ),g é\. AndlyticaiTechnologies,!nc.

11 EAST OLIVE ROAD

PHONE {804) 4741001

PENSACOLA. FLORIDA 32514
PART 1 — Boltle Shipment information
CLIENT; r CLIENT PROJECT NUMBER:
Q e %MJ—{JM
T PRESEAYATIVE I PLASTIC CORTAIREAS GLASS CONTAINERS [
SAMPLE
CONTAIRERS S
SHIPPED Ly &
S/ § e, o‘?‘t’% S/ &/
ary SIEIETOIE T TETANES
f
A ] -).
IHQUISHED TIME DATE, RECEIVED TIME DATE
et I 150 o lTub‘_’B

¢ PART 2 — Sg{f.ila information ———————— PARAMETERS AND PRESERVATIVES ——m——

SAMPLE MATRIX
DW DRINKINGWATER oL olL
WW WASTEWATER AR AIR
W GROUNDWATER SL SLUDGE
SW SURFACEWATER
50 sOIL /
o
SAMPLE L0, DATE | TIME | MATRIX : ToTAL | “iDuee
| 930i0m1=)__|ife/aloden | Vaped bt M~ | [

TOTAL NUMBER OF BOTTLES/CONTAINERS
1&NOUISHED BY: DATE | TIME | RECEIVED BY: DATE TIME

Dawf_- LQVQAV'IC.A J}/?/H R0y W&W"“/ ) /// "'

7
. 280 - Bl -( a5
cumr% PROJECTNUMBER _Jbi= /73~ RAYT — REOUEST FAXOATABY e o . {FAXN)
ADDRESS ) TS {

PROJECT NAME _M%ﬁ REQUEST VERBAL RESULTS BY
oy _SEDMND b

[DATE)
- SAMPLED BY Mzsé_ MEED DATA PACKAGE BY DAT
state WJA_ e _$P0SE J s (DATE)
oHONE N, o). Blol - G0 SAMPLE SITE JA&MTMM QUALITY CONTROL, REPORTING LEVEL ichray o)
Pnifscrr MANAGER {person i receive dats) PURCHASE ORDER NUMBER NONE 1 2 3 4
R M NE | : NEED :m— EXTRA COPIES OF REPORT
1 TURN ARCUND TIMES (chack one) SPECIAL INSTRUCTIONS:

STANDARD - 14 TO 21 DAYS

RUSH: [MUSY BE AFPROVED IN ADYANCE}

0-48 HOURS - 2 x STD PRICE ]
3-7 DAYS - 1.5 x STD PRICE ]
TCLP - 1 WEEK RUSH - 1.5 % STO PRICE a

3

FAY fEsULTs T2 NOM fug
OF  OED ENeINEERs
c -{ 390

FORK # L1480 = METRG PRINTING, INC_ HUHTSLLE. ALABAMA 18801 WHITE »= LA CANARY — CLIENT PINK — REPORT



): ! 4\. An0|y’r icolTechnoIogies,lnc. 11 ost Olive Road  Pensacola. Florida 32514 (904) 474-1001 l
GeoEngineers
MAR 04 1993 I
Routing . NLPB .................
GECENGINEERS Fle i e e e k@b I.DL#: 93-1384
8410 154TH AVE N.E. Order Number: P&9489
- Received Date: 02/22/93
REDMOND WA 98052~0000 Client: _ 07061
Sampled By: LISA BONA
Sample Date: 02/19/93
Sample Time: 0816 l
Project Number: 0161-013-R€9 : N/S = Not Submittec
Project Name: UNCCAL, W. LAKE/MERCER
Sample Site: W. LAKE/MERCER l
Sample Type: VAPOR (AIR)
Lab ID Sample ID Parameter Units Results Detect[
Limit
1384-1 9302158-1 METHANE FPPM 77 .1

Comments: MG/M3 = Milligrams Per Cubic Meter. PPM = Parts Per Million (by Cl
Volume). Method Refs: ATI Gas Chromatographlc method for analys:Ls of fixe
gases employing direct injection on column with thermal conductivity detector
(TCD) and flame ionization detector (FID) and Compendium of Methods for therl
Determination of Toxic Organlc Compounds in Ambient Air, SwW-846, 3rd Editio
11/86. BDL = Below Detection Limit. t

Approved By : ; Olex Lt o

page 1 ‘ r
c - 391 l




l c/&AnolyﬁcolTechnologies,lnc. 11 East Olive Road Pensocoia. Florida 32514 (904} 474-1001
l Client: GEOENGINEERS Lab I.D.#: 93-1384-1
Received Date: 02/22/93

Project Number: 0161-~013-R69 Sampled By: LISA BONA

Project Name: UNOCAY, W. LAKE/MERCER

Sample Site: W. LAKE/MERCER

Sample Type: VAPOR (AIR)
I Sample ID.: $30215-1 Sample Date: 02/19/93 Time: 0816
lAIR/ TVH TOTAL VOLATILE HYDROCAREONS

Parameter Units Result Detection
l Limit

TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500
I page 2 end of report
l C - 392
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c)ﬁ\AnclyﬂcolTechnologies,Inc. 11 East Olive Road  Pensacola, Fiorida 32514 (904) 474-1001

CLIENT: GEOENGINEERS

PROJECT: 0161-013-R69

LAB ID: 93-1384

METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of
Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 198

QC LEVEL: T

- WTE O EE

DATE DATE DATE DATE Qc Q
LAB ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLAk«'
I I I | | ! I
93-1384-1 | 930219-1 |02-19-93|02-22-93] N/A | 02-24-93 | EW0015|A .

C - 395



):! ék. Anolyﬂco!Technologies,lnc. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

METHOD INSTRUMENT BLANK

BATCH NUMBER: EW0O015

BLANK A BLANK B BLANK C
EXTRACTION DATE N/A N/a N/A
ANALYSIS DATE 02-24-93 N/A N/A
PARAMETERS
I DETECTION RESULTS RESULTS RESULTS
LIMIT
lBENZENE 1 mg/m3 BDL BDIL BDL
ETHYL BENZENE 1 mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL BDL BDL
ITOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL EDL
BROMOFLUOROBENZENE *SURR* (73-117) 98 N/A N/A
CHLOROBENZENE *SURR* (64-100) <100 N/A N/a
NOTE: Units in mg/m3 = milligrams per cubic meter.
l BDL = Below Detection limit.

Source for control limits is internal laboratory quality assurance
program and the method reference.
N/S = NOT SUBMITTED N/A = NOT APPLICABLE

s

C - 396



}.&\. AnolyficolTechnologies,lnc. ﬁEosTOIivei?ood © Pensacola, Florida 32514 (904) 474-1001

REAGENT WATER SPIKE

BATCH NUMBER: EWO0O015

SPIKE SAMPLE SPK SPK REC
COMPOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 50 100 70-107
TOLUENE + b0 BDL 48 96 70-104
SPIKE SAMPLE SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RFD REC
BENZENE 50 BDL 50 100 0 24 70-107
TOLUENE 50 BDL 47 94 2 21 70-104

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside . of QC linits
0 out of 4 % recoveries out of limits

0 out of 4 surrogate recoveries out of limits
0 out of 2 RPDs out of limits

ANALYSIS SURROGATE RECOVERY
ITEM ID: DATE 51 S2
SPK 02-24-93 102% 100 %
SPD 02-24-93 102% 98 %
b = DILUTED OUT
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection Limit.
Source for control limits is internal laboratory quality assurance
program and method reference.

QC LIMITS
S1 = BROMOFLUOROBENZENE (73-117)
S2 = CHLOROBENZENE (64=100)
COMMENTS :
c - 397



SAMPLE INSPECTION AND IDENTIFICATION SHEET/QUT OF CONTROL EVENTS

Client: Geo o0eane@els ATI Lab ID # 93— v 7 &
A .
SAMEPLE DATE
PROJ NUMBER: 7/ 67 - DL3- R 1 _4y=—ryvouzz D249 J13
G3Qp219-1 )
PROJ NAME: Anocal. w). Lalke { 2 .
e cce € 3
SBMPLED BY: | i1co. Ronow 4
SAMPLE SITE: O, \_a E‘g;[ﬂ)gccgg‘ s
N &
SAMPLE DATE: @> /79 /93
’ 7
SAMPLE TIME: /D576
: 8
SAMPLE TYPE:_ VA poc (ASe) |
9
RUSH:'Y@QC:N0@234
Date Received: Q2 /22 /93 10
Is there a chain of custody? (@ N Were samples preserved DR
correctly?
Was chain of custody signed? & N
Headspace in volatile Y mﬁ
Were samples received cold? Y (E) bottles? .
Were samples yeceived in Were samples within holding g) N
proper containers? (O N time?

SHIPPED -BY: e h.px 2173704795 15 there sufficient sample @ N
' ' volune?

COOLER #: N_Li C BOX )

OUT OF CONTROL EVENTS:

SPECIAL INSTRUCTIONS:

ATI WILL PERFORH THE SERVICES IN ACCORDANCE WITH NORMAL PROFESSIONAL STANDARDS FOR THE INDUSTRY. THE TOTAL LIABILITY OF ATI,
ANY AND ALL OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, WILL NOT EXCEED THE INVOICE AMOUNT FOR SAILD
SERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM ANY LIABILITY IN EXCESS THEREOF.

PM APPROVAL %’&Q INSPECTED BY —J<[D. DATE INSPECTED (02 /22 [3 2

# OF REPORTS_ (7>

BLR HWS/FORMS/INSPSHEE.TS

c - 398



CHAIN OF CUSTODY
43 1387

PART 1 — Botile Shipment intormation JJJ.I 13

ATILAB. LD.#

):5 é\, AnalyticalTechnologies, Inc.

11 EAST OLIVE ROAD
PENSACOLA, FLORIDA 32514

"PHONE {904) 474- 1001

CLIENT:  (Geo&ngugass
Winscal, ScatHa { w. Lake [ Mercg )

CLIENT PROJECT NUMBER:
BILI-013-R6§

l o PRESERVATIVE I PLASTIC CONTAINERS GLASS GONTAINERS I
SAMPLE S
CONTAINERS S £ o
SHIPPED / v/ &/ /8 RIS > &
AL TN §/ s/ 8/ S/ 8/ s/s/S/s/s/ &/ &/S
E/8/o §:§'$‘é IR AT AT S S ONETOS

QTY. VA S %#“%&@"‘(‘-\-&'.&\\\Q&\%ﬁ?@%

l AToY l
REZ,TIW o TIME DATE RECEIVED TIME DATE

. Oi(\[[m 133D |}--93
PART 2 — Sample Intormation PARAMETERS AND PRESERVATIVES
SAMPLE MATRIX
DW DRINKINGWATER oL OIL
WW WASTEWATER AR AIR
GW GROUNDWATER L SLUDGE ny
SW SURFACEWATER !
S0 $OIL .A:‘k §
. SAMPLE |D, DATE | TIME | MATRIX ~ TOTAL oy
A30219-1 211990816 vape] x | X 1
TOTAL NUMBER OF BOTTLES/CONTAINERS f
RELINCQUISHED BY; DATE | TIME | RECEIVED BY: DATE | TIME
P -~ @8’3"'
0“‘(—04 A 3%&1 GE 2]!‘7/7.3 1000 I WTTH’\M L. M 3
U " J L

CLIENT wa

ProECT Numser RICT- 013-R6 G

= REQUEST FAX DATABY . (FAX®)
i 6"
apoRESS Y 159 pre WE PROJECT NAME _Mﬁ:_‘—ﬂi‘/mtf WEQUEST VERBAL RESULTS BY (DATE)
cITY Redrond ) 4

WA 20 98 05 SAMPLED BY LS NEED DATA PACKAGE BY (DATE}
STATE i

PHAONENOD. 0og) Shai= (OOO

SAMPLE siTe /s Lales '/Mcrce .

PROJECT MANAGER {person 1o receive data)
arm ur

PURCHASE ORDER NUMBER
Ditl-0(>-R69

QUALITY CONTROL REPORTING LEVEL feircie on)
NONE t 2 3 4

NEED EXTRA COPIES OF REPORT

TURN ARQUND TIMES (chock one)

A

STANDARD - 14 TG 21 DAYS

RUSH: (MUST BE APPROYED IN ADVANCE)
0-48 HOURS - 2 x STD PRICE

3-7 DAYS - 1.5 x STD PRICE

TCLP - 1 WEEK RUSH - 1.5 x STD PRICE a

.

(win]

SPECIAL INSTRUCTIONS:

400




Karen L. Mixon, Laboratery Manager

):! Ek, AnolyticolTechnologies,lnc. 860 Naches Avenue. SW., Suite 101, Renton, WA 98055 {206} 228-8335

ATI I.D. # 9303-269

pril 14, 1993 .
GeoEngineers

APR 14 1993

epEngineers, Inc.
Routing gbp l[':fl

. I N T N

410 154th Avenue N.E.
edmond WA 98052 e

ttention : Norm Puri
roject Number : 0161-013-R04

p:-oject Name : Unocal - Westlake & Mercer

ear Mr. Puri:

n March 23, 1993, Analytical Technologies, Inc. (ATI}, received one
ample for analysis. The sample was analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
I[he results, sample cross reference, and quality control data are
nclosed.

incerely,

Imcs /hal/€Ef

inclosure

Copordle OB 5550 Morehouse Drive  San Diego, CA92121  (619) 458-9144



)! Ak AnclyticolTechnologies, Inc.

CLIENT
PROJECT #
PROJECT NAME

9303-269-1

ATI I.D. # 9303-269

SAMPLE CRCSS REFERENCE SHEET

GEOENGINEERS, INC.
0161-013-R0O4
UNOCAL - WESTLAKE & MERCER

CLIENT DESCRIPTION DATE SAMPLED MATRIX
DRUM #1 . . 03/22/93 WATER
----- TOTALS ---- -
# SAMPLES
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,
~lease contact our sample control department before the scheduled

isposal date.

C ~ 402



. égAnoiyticoITechno!ogies,Inc.

ATI I.D. # 9303-269

ANALYTICAL SCHEDULE

CLIENT - : GEOENGINEERS, INC.
ROJECT # : 0161-013-R04
IROJECT NAME : UNOCAL - WESTLAKE & MERCER
bvarysss TECHNIQUE REFERENCE LAB
ETX GC/PID . EPA 8020 R
TCLP PREPARATION - EPA 1311 R
IRSENIC | ICAP EPA 6010 R
BARIUM ICAP EPA 6010 R
ADMIUM ICAP EPA 6010 R
IZHROMIU'M ICAP EPA 6010 R
‘LEAD - . ICAP EPA 6010 R
W orcury AA/COLD VAPOR EPA 7470 R
SELENTUM ICAP EPA 6010 R
ILVER ICAP EPA 6010 R
l?’H | ELECTRODE EPA 150.1 R

ATL - Renton
ATI - San Diego

PHX = ATI - Phoenix

NR = ATI - Pensacola

¢ = ATI - Fort Collins
JB = Subcontract

{l C — 403



)! ‘k AnalyticclTechnologies,Inc.
ATI I.D. # 9303-269

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GEOENGINEERS, INC, DATE SAMPLED : N/A
PROJECT # : 0161-013-R0O4 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 03/26/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE .. it i it s e <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES ..t et eeeaananannans <0.5

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUORCBENZENE - 28 76 - 120

C - 404



=

. )!!\: AnalyticalTechnologies,Inc.

ATI I.D. # 9303-269-1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

I:LIENT . GEOENGINEERS, INC. DATE SAMPLED : 03/22/93
PROJECT # : 0161-013-R04 DATE RECEIVED : 03/23/93
ROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
LIENT I.D. : DRUM #1 DATE ANALYZED : 03/27/93
SAMPLE MATRIX : WATER UNITS : ug/L

iPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE ottt e e e e e e e e e e e e e e <0.5
THYLBENZENE <0.5
OLUENE 0.6
OTAL XYLENES vttt e et et e e et e e e e et eiea <0.5

l SURROGATE PERCENT RECOVERY LIMITS

rROMOFLUOROBENZENE g8 76 - 120

C ~ 405



é AnalyticolTechnologies,inc.
ATI 1I.D. # 9303-268

VOLATILE ORGANIC ANALYSIS
‘ QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9303-266-1
PROJECT # : 0161-013-R0O4 DATE EXTRACTED : N/A
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 03/26/93
EPA METHOD : 8020 (BETX) UNITS : ug/L

SAMPLE MATRIX : WATER

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUND RESULT ADDED RESULT REC. RESULT REC. RPD
BENZENE <0.5 20.0 15.5 98 19.8 ) 2
TOLUENE <Q0.5 20.0 20.0Q 100 20.0 100 0
TOTAL XYLENES 0.660 40.0 38.9 96 40.1 99 3

CONTROL LIMITS % REC. RPD
BENZENE 77 - 112 20
TOLUENE : 72 - 113 20
TOTAL XYLENES 80 - 110 20

SURRCGATE RECOVERIES SPIKE bup. SPIKE LIMITS
BROMOFLUOROBENZENE 98 98 76 - 120

C ~ 406



. )! |k AnalyticaiTechnologies,inc.

l?LIENT

PROJECT #
ROJECT NAME
PA METHOD
AMPLE MATRIX

ATT I.D. # 35303-269

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

GEQCENGINEERS,
0161-013-R04

UNOCAL - WESTLAKE & MERCER

8020
WATER

(BETX)

INC.

SPIKE
ADDED

SAMPLE I.D. #

DATE EXTRACTED
DATE ANALYZED

UNITS

BLANK SPIKE
N/A
03/26/93
ug/L

SAMPLE
OMPOUND RESULT
ENZENE <0.5
QOLUENE <0.5
OTAL XYLENES <0.5

l CONTROL LIMITS

BENZENE
OLUENE
OTAL XYLENES

SURROGATE RECOVERTIES

ROMOFLUOROBENZENE

20.0
20.0
40.0

SPIKE

99

C - 407

DUE.

SPIKED % SPIKED %

RESULT REC. RESULT REC. RPD

19.6 98 N/A N/A  N/A

19.9 100 N/A N/A  N/A

39.3 98 N/A N/A  N/A
% REC. RPD
80 - 111 20
78 - 111 20
80 - 114 20
DUP. SPIKE LIMITS
N/A 76 - 120



)f k&. AnalyticolTechnologies,Inc.
ATI I.D. # 9303-269
TCLP METALS ANALYSIS
CLIENT : GEOENGINEERS, INC. MATRIX : LEACHATE

PROJECT # : 0161-013-RO4
PRCJECT NAME : UNOCAL - WESTLAKE & MERCER

C - 408

ELEMENT DATE LEACHED DATE DIGESTED DATE ANALYZED
ARSENIC 03/25/93 03/27/93 03/28/93
BARIUM 03/25/93 03/27/93 03/28/93
CADMIUM 03/25/93 03/27/93 03/28/93
CHROMIUM 03/25/93 03/27/93 03/28/93
LEAD 03/25/93 03/27/93 03/28/93
MERCURY 03/25/93 03/25/93 03/26/93
SELENIUM 03/25/93 03/27/93 03/28/93

- “TLVER 03/25/93 03/27/93 03/28/93



' )! \h. AndlyticaiTechnologies,Inc.
I ATI I.D. # 8303-269

TCLP METALS ANALYSTS
DATA SUMMARY

ICLIENT : GEOENGINEERS, INC. MATRIX : LEACHATE
PROJECT # : 0161-013-R0O4
lPROJECT NAME : UNOCAL - WESTLAKE & MERCER UNITS : mg/L
rTI I.D. # CLIENT I.D. ARSENIC BARTUM CADMIUM
9303-265-1 DRUM #1 <0.050 0.18 <0.0050
CLP BLANK - <0.050 <0.010 <0.0050
ETHOD BLANK - <0.050 <0.010 <0.0050

C - 409



\C

ékbAnoiyﬁcolTechnologies,Inc.

ATI T.D. # 89303-263

TCLP METALS ANALYSTS
DATA SUMMARY

CLIENT : GECENGINEERS, INC. MATRIX : LEACHATE
PROJECT # : 0161-013-R0O4

PROJECT NAME : UNOCAL - WESTLAKE & MERCER UNITS : mg/L

ATI I.D. # CLIENT I.D. CHROMIUM LEAD MERCURY
9303-265-1 DRUM #1 <0.010 <0.030 <0.00020
TCLP BLANK - <0.010 <0.030 <0.00020
METHOD BLANK - <0.010 <0.030 <0.00020

C - 410 -



v

I éAnolyticolTechnologies,Inc.

ATI I.D. # 9303-269

I TCLP METALS ANALYSIS
DATA SUMMARY

l:LIENT . GEOENGINEERS, INC. MATRIX : LEACHATE
PROJECT # : 0161-013-R04
iROJECT NAME : UNOCAL - WESTLAKE & MERCER UNITS : mg/L
ATT I.D. # CLIENT I.D. SELENIUM STLVER
9303-269-1 DRUM #1 <0.050 <0.0050

CLP BLANK - <0.050 <0.0050

THOD BLANK - <0.050 <0.0050

—~

Cc - 411



)f \A AnalyticalTechnologies,inc.

CLIENT

PROJECT #
PROJECT NAME

TCLP METALS BNALYSIS

11

ATI I.D.

QUALITY CONTROL DATA

GECENGINEERS, INC.
0161-013-R04

UNOCAL -

ARSENIC
ARSENIC

BARTUM
BARIUM

CADMIUM
CADMIUM

CHROMIUM
CHROMIUM

LEAD

MERCURY
MERCURY

SELENIUM
. SELENIUM

SILVER
SILVER

9303-303-12
BLANK SPIKE

9303-303-12
BLANK SPIKE

9303-303-12
BLANK SPIKE

9303-303-12
BLANK SPIKE

9303-303-12
BLANK SPIKE

9303-269-1
BLANK SPIKE

9303-303-12
BLANK SPIKE

9303-303-12
BLANK SPIKE

NC = Not Calculable.

2

RED

% Recovery

{Relative

WESTLAKE & MERCER
SAMPLE DUP
RESULT RESULT
<0.050 <0.050
<Q.050 N/A
0.12 0.11
<0.010 N/h
<0.0050 <0 .0050
<0.0050 N/A
0.011 0.012
<0.010 N/A
0.093 0.096
<0.030 N/A
<0.00020 <«0.00020
<0.00020 N/A
<0.050 <0.,050
<0.050 N/A
<0.0050 <0.0050
<0.0050Q N/A

N/A

NC
N/A

N/A

" N/A

NC
N/A

NC
N/A

NC
N/a

(Spike Sample Result - Sample Result)

Spike Concentration

Q

% Difference)

= (Sample Result - Duplicate Result)

Average Result

C - 412

# ©9303-269
MATRIX LEACHATE
UNITS mg /L

SPIKED SPIKE
RESULT ADDED
1.05 1.00
1.03 1.00
1.02 1.00
0.966 1,00
0.918 1.00
1.00 1.00
0.878 1.00
0.929 1.00
1.02 1.00 -
1.01 1.00
0.00083 0.00100
0.00085 0.00100
1.07 1.00
0.995 1.00
0.903 1.00
0.971 1.00Q
100

92
100

87
93

93
101

83
85

107
100

g0
97

N 't
S By R D Em BE

.y

m
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I AnoiyhcoITechnologles Inc.
' ATI I.D. # 9303-269
GENERAL CHEMISTRY ANALYSIS
IlCLIENT : GEOENGINEERS, INC. MATRIX : WATER
PROJECT # : 0161-013-R0O4 '
lPROJECT NAME : UNOCAIL, - WESTLAKE & MERCER

PH 03/23/93

ME I S T 2N OE - S N e N

C — 413
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)! ;k, . AnalyticaiTechnologies,inc.
ATI I.D. # 9303-269

GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY

CLIENT : GEQOENGINEERS, INC. MATRIX : WATER
PROJECT # : 0161-013-R0O4

PROJECT NAME : UNQCAL - WESTLAKE & MERCER UNITS @ -

ATI I.D.'# CLIENT I.D. PH

9303-269-1 DRUM #1 8.1

C - 414

- .
3 H

Py
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I )5 ﬁ\. AnalyticalTechnologies, Inc.
I ATI I.D. # 9303-269

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. : MATRIX : WATER
ROJECT # : 0161-013-R04
ROJECT NAME : UNOCAL - WESTLAKE & MERCER UNITS : -
I SAMPLE DUP SPIKED SPIKE %
DPARAMETER ATI_ I.D. RESULT RESULT RPD RESULT ADDED REC
IPH 9303-268-3 7.7 7.7 0 N/A N/A N/A
& Recovery = (Spike Sample Result - Sample Result)
' ------------------------------------- x 100
Spike Concentration
tPD (Relative % Difference) = (Sample Result - Duplicate Result)
it i b I R e X 100
. Average Result
l C - 415
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&AnolyﬁcolTechnologies,lnc_. 11East Olive Road  Pensacola, Florida 32514 (904) 474-1001

l GEOENGINEERS Lab I.D.#: 93-3175
. 8410 154TH AVE N.E. Order Number: P70700
Recelved Date: 03/25/93
REDMOND WA 98052-0000 Client: 07061
Sampled By: M. THURBER
Sample Date: 03/24/93
l Sample Time: 1439
Project Number: 161-013-R04 N/S = Not Submitted
) Project Name: WESTLAKE & MENO UNOCAL
l Sanple Site: WESTLAKE & MERCER SEATTLE
Sample Type: ATIR
ILab ID Sample ID Parameter Units Results Detection
Limit
l3175-1 VES ~ METHANE PPM 65 1.0
Geokngineers
fooing %If .............
[ 1 Y R

omments: MG/M3 = Milligrams Per Cubic Meter. PPM = Parts Per Million (by

Volume) Method Refs: Compendlum of Methods for the Determination of Toxic
Organic Compounds in Ambient Air, SW-846, 3rd Edltlon, November 1986 and ATI
Gas Chromatographic method employing direct injection on column with flame

ionization detector (FID). BDL = Below Detection Limit.
Approved By : /ngzfﬂgﬁﬁﬁ%gi;/
page 1 ﬁf' K
C - 417



ég AnolyticolTechnologies,lnc. 11 East Olive Road Pensacola, Flofida 32514 (504 474-1001

Client: GEOENGINEERS

Project Number:
Project Name:
Sample Site:
Sample Type:

Lab I.D.#:

Received Date:
161-013-R04 Sampled By:

WESTLAKE & MENO UNOCAL
WESTLAKE & MERCER SEATTLE
AIR

93-3175-1
03/25/93
M. THURBER

Sample ID.: VES Sample Date: 03/24/93 Time: 1439
ATIR/TVH TOTAL VOLATILE HYDROCARBONS
Parameter Units Result Detection
Limit
TOTAL VOLATILE HYDROCARBONS MG/M3 BDL 500
page 2 end of repol

C - 418



)f ék,. AnolyTicolT&CthlOQi&SJnc. 11 East Olive Road Pensacola. Florida 32544 (904} 474-1004

CUALITY CONTROQL
DATA

C - 419
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. égAnolyfico]TechhologieS,lnc. 11 East Olive Rood  Pensacola, Florida 32514 (904) 474-1001

_I CLIENT: GEOENGINEERS

a PROJECT: 161-013-R04

l LAB ID: 93-3175

m METHOD: 5030 / 8020 / 8015 Compendium of Methods for the Determination of

Toxic Organic Compounds in Ambient Air, SW 846, 3rd Edition, November 1986
'QC LEVEL: I

DATE DATE DATE DATE Qc QC

l LAB 1ID: CLIENT ID: SAMPLED RECEIVED EXTRACTED ANALYZED BATCH BLANK
I I 1 [ i I I

l93—3175—1 | VES |03-24-93|03-25-93| N/A  |03-30-93|EW0026|2

l c - 421



t)"‘_'A'\b AnclyﬂcolTechnologies,lnc. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

METHCD INSTRUMENT BLANK

BATCH NUMBER: EW0026

BLANK A BLANK B BLANK C
EXTRACTION DATE N/A N/A N/A
ANALYSIS DATE 03-30-93 N/A N/A
PARAMETERS
DETECTION RESULTS RESULTS RESULTS
LIMIT
BENZENE 1 mg/m3 BDL BDL BDL
ETHYL BENZENE 1 mg/m3 BDL BDL BDL
TOLUENE 5 mg/m3 BDL BDL BDL
XYLENE 2 mg/m3 BDL , BDL BDL
TOTAL PETROLEUM HYDROCARBONS 500 mg/m3 BDL BDL EDL
BROMOFLUOROBENZENE *SURR* (62-125) 100 N/Aa N/a
CHLOROBENZENE *SURR* (90-112) 100 N/A N/A
NOTE: Units in mg/m3 = milligrams per cubic meter.

BDL = Below Detection llmlt
Source for control limits is internal laboratory quallty assurance
program and the method reference.

N/S5 = NOT SUBMITTED N/A = NOT APPLICABLE

C - 422



REAGENT WATER SPIKE

BATCH NUMBER: EW0026

).Q.A.\. AnolyficoITechnologies,lnc. 11 East Qlive Road Pensacola, Florida 32514 (904) 474-1001

SPIKE SAMPLE SPK SPK REC
COMFOUNDS ADDED CONC CONC REC%# LIMITS
BENZENE 50 BDL 52 104 70-107
TOLUENE 50 BDL 52 104 70-104
SPIKE SAMPLE SPD SPD % QC LIMITS
COMPOUNDS ADDED CONC CONC REC%# RPD# RPD REC
BENZENE 50 BDL 50 100 4 24 70-107
TOLUENE 50 BDL 49 98 6 21 70-104

Column to be used to flag recovery and RPD values with an asterisk
* Values ocutside of QC limits
recoveries out of limits

4 %
4 surrogate recoveries out of limits
2 RPDs out of limits

out of

0
l 0 out of
0 out of

ANALYSTS SURROGATE RECOVERY
ITEM 1ID: DATE Sl S2
SPK 03-30-93 100% 98 %
SPFD 03-30-93 100% 28 %
= DILUTED QUT
NOT Units in mg/m3 = milligrams per cubic meter.
BDL = Below Detection Limit. ,
Source for control limits is internal laboratory quality assurance
program and method reference.
QC LIMITS
S1 = BROMOFLUOROBENZENE (62-125)
S2 = CHLOROBENZENE (90-112)
COMMENTS: . . U .
C - 423



SAMPLE INSPECTION AND IDENTIFICATION SHEET/OUT OF CONTROL EVENTS

Client: @Oéﬂ ,‘nﬁ,e.;";ﬂq

PROJ NUMBER: [{p/-()i3 - [’(’_Dl{,
PROJ NAME: LQ&‘SJ—/SLK@ R,

Jnocal
SAMPLED BY: M f WUF bfiﬂ
SAMPLE SITE: G} £ Me ¢
Aeattle
SAMPLE DATE: e EL IR

SEAMPLE TIME:

1439

e

RUSH: Y (:) QcC: N O Zi) 2 3 4
@;{as!qa

Is there a chain of custody?.(§> N

SAMPLE TYPE:

Date Received:

Was chain of custody signed? (:)IW

«(®
OF

Were samples received cold?

Were samples received in
proper containers?

g
coozam #:__ N[

OUT OF CONTROL EVENTS:

SHIFPED BYX:

ATI Lab 1D # 93- éi i

b3fsufas

SAMPLE

1 YES

10

4 |

Were samples preserved
correctly?

Y N{Al

'
Were samples within holding N

time? I
Is there sufficient sample C:) N
volume" I

Headspace in volatile
hottles?

SPECYAL INSTRUCTIONS:

/@l

ATI WILL PERFORM THE SERVICES [N ACCORDANCE WITH NORMAL PROFESSIONAL STANDARDS FOR THE IHOUSTRY.
ANY AND ALL OFFICERS AND EMPLOYEES OR SUCCESSORS, TO CLIENTS FOR SERVICES PROVIDED, WILL NOT EXCEED THE INVOGICE AMOUNT FOR 3A
Y LIABILITY IN EXCESS THEREOF.

'SERVICE. CLIENT ACCEPTANCE OF A PROPOSAL RELEASES ATI FROM

PM APPROVALé l; jﬂ?){é} INSPECTED BY/

BLR WS/FORMS/INSPSHEE.TS

C - 424

THE TOTAL LIABILITY QOF ATI,

DATE INSPECTED 03/ 0"5%3

# OF REPORTS h 7




CHAIN OF CUSTODY
4373175

ATHLAB.I1D.#

t1 EASY OLIVE ROAD

PART 1 — Bottle Shipment information

ak AndlyticolTechnologies, inc.

PENSACOLA. FLORIDA 32514

-

PHONE {804) 474- IOOI;”

CL#ENT CUENT PROJECT NUMBER, -
I . -
- Z _ L e
o'vOCNM\ CE R i TR :
1
PRESERVATIVE ) PLASTIC CONTAINERS GLASS CUNTMNERS |
SAMPLE S S
CONTAINERS S/
SHIPPED /* sle/5] O
o5 sy /A \& s JJR\RMA
S & f A D
orv. / = o/ /S LAVVETER
1 aErorns
l ol *
I DATE RECEIVED TIME EATE-
N i T
2k
I ] PARAMETERS AND PRESERVATIVES
.. SAMPLE MATRIX /
DW DRINKINGWATER oL DL ;
WW WASTEWATER AR AIR !
GW GROUNDWATER St SLUDGE .
SW SURFACEWATEA / ! -
30 SOIL :
SAMPLE LD, DATE | TIME | MATRIX TOTAL L':;a‘i'-f i
l LS s |7 57| A '
= T R
l L ]‘\ A
TOTAL NUMBER OF BOTTLES/CONTAINERS
RELINQUISHED BY:. DATE | TIME | RECEIVED 8Y: DATE | TIME
T - o
l V2 A R el 75’ Lo = 2L %572 Floo
Sl e . 2l C
l cuemw&s“_. proJeCT numagn L8 O1 5 - 8o EQUEST FAX DATA BY (FAx
e L = URJrelial ¢ e y
~ ADDRESS S0 v J’\ PN PROJECT NAME Jgsiiabe § Meas 1 BeQUEST VERBAL RESULTS BY (DATE}
ciry | L nTeim i B T A
l are = e SAMPLED BY ool w2 MEED DATA PACKAGE BY (DATE)
8 ity e S80S s o
gt I Howa
_ L LY e SAMPLE SITE ; QUALITY CONTROL REPORTING LEVEL (crcie one}
PHONE NO. Z4p) SUE 1 - oo (oo iry
“PROJECT MANAGER (parson i raceive data) FURCHASE ORDER NUMBER NONE 1 2 3 4
l T e NEED EXTRA COPIES OF REPORT
TURN AROUND TIMES (check one) SPECIAL INSTRUCTIONS:
E
STANDARD - 14 TO 21 DAYS B
-  RUSH: (MUST BE APPROVED IN ADYANCE}
" 0-48 HOURS - 2 x $TD PRICE ] . T
‘ 3-7 DAYS - 1.5 x STD PRICE o "
TCLP - 1 WEEK RUSH - 1.5 x STD PRICE m]
l FORM W L1450 — METRO PRINTING. INC.. KUNTSVILLE. ALABAMA 3580 | W&ITE - Lﬁzs CANARY — CLIENT PIMK — REPORAT



)! !\, AnclyticalTechnologies, Inc.

April 14, 1993

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

tla .o -

Attention Norm_Puri

Project Number 0161-013-R04

Project Name Unocal - Westlake & Mercer

Dear Mr. Puri:

On March 23, 1993, analytical Technologies, Inc. (ATI}, received omne

sample for analysis.

The results,
enclosed.

Sincerely,

7

Mary
Senit

Si1
Project Manager
MCS/hal/ff

Enclosure

The sample was analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
sample cross reference, and quality control data are

560 Naches Avenue, SW., Suite 104, Renton, WA 98055 [206) 228-8335
Karen L. Mixon, Labaratory Manager

ATI I.D. # 9303-269

GeoEng‘meers

----------
...........

Corporafe Crficd20 5550 Morehouse Drive  San Diego, CA 92421 (619) 458-9441



)! ]k AnclyticolTechnologies, Inc.

ATI I.D. # $9303-269
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC,.
PROJECT # : 0161-013-R0O4
PROJECT NAME : UNOCAL - WESTLAKE & MERCER

. ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
I ©303-269-1 DRUM #1 03/22/93 WATER
l ----- TOTALS -----
I MATRIX # SAMPLES

WATER 1
l ATT STANDARD DISPOSAL PRACTICE

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

please contact our sample control department before the scheduled
disposal date.

C - 427




)E Ak AnclyticolTechnologies,inc.

ANALYTICAL SCHEDULE

ATI I.D. # 9303-269 l

CLIENT : GEOCENGINEERS, INC.

PROJECT # : 0161-013-R0O4

PROJECT NAME : . UNOCAL - WESTLAKE & MERCER

ANALYSTIS TECHNIQUE REFERENCE LAR l

BETX GC/PID EPA 8020 R l

TCLP PREPARATION - EPA 13311 R

ARSENIC ICAP EPA 6010 R l

BARTIUM ICAP EPA 5010 R l

CADMIUM ICAP EPA 6010 R

CHRCMIUM ICAP EPA 6010 R l

LEAD ICAP EPA 6010 r -

MERCURY AA/COLD VAPOR EPA 7470 R l

SELENIUM ICAP EPA 6010 R .

SILVER ICcap EPA 6010 R .

PH ELECTRODE EPA 150.1 R '

R = ATI - Renton I

SD = ATI - San Diego

PHX = ATI - Phoenix

PNR = ATI - Pensacola l

FC = ATI - Fort Collins

SUB = BSubcontract '
¢ - a2 |



)f 1\ AnaiyticalTechnologies, inc.

ATI I.D. 8§ 2303-2&8

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : GECENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-013-R04 DATE RECEIVED : N/A
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. . : METHOD BLANK DATE ANALYZED : 03/26/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE .. it i et et e ettt <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES ... et it e i e e a <0.5

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE o8 ‘ 76 - 120

C - 429



)! ﬂk Analyticol Technologies, inc.
ATI I.D. # 9303-269-1

VOLATILE ORGANIC ANALYSIS
DATA SUMMARY

CLIENT : 'GEOENGINEERS, INC. DATE SAMPLED : 03/22/93

PROJECT # : 0161-013-R04 DATE RECEIVED : 03/23/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : DRUM #1 DATE ANALYZED : 03/27/93
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 (BETX) DILUTION FACTOR : 1
COMPOUND RESULT
BENZENE & ot eei it e ettt et e e <0.5
ETHYLBENZENE <0.5
TOLUENE ' 0.6
TOTAL XYLENES .. .oiiiinnninnnaaieneennnnnn, <0.5

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE 98 76 - 120

C - 430
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) ‘k AnalyticaiTechnologies,Inc.

ATI I.D. # 5303-269

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS,

PROJECT # 0161-013-R0O4

PROJECT NAME : UNOCAL - WESTLAKE & MERCER

EPA METHOD : 8020 (BETX)
SAMPLE MATRIX : WATER

INC.

SAMPLE
RESULT

BENZENE
TOLUENE
TOTAL XYLENES
CONTROL LIMITS
BENZENE
TOLUENE -
TOTAL XYLENES
SURROGATE RECOVERIES

BROMOFLUORORENZENE

<0.5
<0.5
0D.660

SPIKE

98

C - 431

SAMPLE I.D. # $303-266-1
DATE EXTRACTED : N/A
DATE ANALYZED : 03/26/93
UNITS ug/L
DUP. DUP
SPIKED % SPIKED %
RESULT REC. RESULT REC. RPD
19.5 98 19.8 99 2
20.0 100 20.0 100 0
38.9 86 40.1 99 3
% REC. RPD
77 112 20
72 113 20
80 110 20
DUP. SPIKE LIMITS
58 76 - 120



)! ék AnalyticolTechnologies, Inc

CLIENT
PROJECT #
PROJECT NAME
EpPA METHOD
SaMPLE MATRIX

TI I.D. # 9303-268

VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL DATA

WESTLAKE & MERCER

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED

UNITS

BLANK SPIKE

SPIKE
ADDED

SPIKED
RESULT

BENZENE
TOLUENE
TOTAL XYLENES

GEQENGINEERS, INC.

0161-013-R0O4

UNOCAL -

8020 (BETX)

WATER
SAMPLE
RESULT
<0.5
<0.5
<0.5

CONTROL LIMITS

BENZENE
TOLUENE
TOTAL XYLENES

SURROGATE RECOVERIES

BROMOFLUOROBENZENE

20.0
20.0
40.0

SPIKE

99

C - 432

19.6
19.9
39.3

N/A
03/26/93
ug/L
DUP. DUP.
% SPIKEDR %
REC RESULT REC.
S8 N/A N/A
100 N/A N/A
g8 N/Aa N/A
% REC.
80 - 111
78 - 111
80 - 114
DUP. S8PIXE LIMITS
N/A 76 - 1

20



)! ‘k AnalyticalTechnologies,inc.
ATI I.D. # 9303-269
TCLP METALS ANALYSIS
CLIENT : GEOBNGINEERS, INC. MATRIX : LEACHATE

PROJECT # : 0161-013-R0O4
PROJECT NAME : UNOCAL - WESTLAKE & MERCER

ELEMENT DATE LEACHED DATE DIGESTED DATE ANALYZED
ARSENIC 03/25/é3 03/27/93 03/28/93
BARIUM 03/25/93 03/27/93 03/28/93
CADMIUM 03/25/93 03/27/93 03/28/93
CHROMIUM 03/25/93 03/27/93 03/28/93
LEAD 03/25/93 03/27/93 03/28/93
MERCURY 03/25/93 03/25/93 03/26/93
SELENIUM 03/25/93 03/27/93 03/28/93
SILVER 03/25/93 03/27/93 03/28/93

C — 433



)! K‘ AnalyticolTechnologies,Inc.

CLIENT
PROJECT #
PROJECT NAME

9303-269-1
TCLP BLANK
METHCD BLANK

GEQENGINEERS, INC. MATRIX
0161-013-R0O4
UNOCATL, - WESTLAKE & MERCER UNITS
CLIENT I.D. ARSENIC BARIUM
DRUM #1 <0.050 0.18
- <0.050 <0.010
- <0.050 <0.010
C - 434

ATI I.D. # 923

TCLP METALS ANALYSIS
DATA SUMMARY

03-265

LEACHATE

:mg/L

<0.0050
<0.0050
<{.0050



é AnaiyticalTechnologies, Inc.

CLIENT
PROJECT #
PROJECT NAME

8303-269-1
TCLP BLANK
METHOD BLANK

ATI I.D:. # S303-269

TCLP METALS ANALYSIS
DATA SUMMARY

GECENGINEERS, INC. MATRIX : LEACHATE
0161-013-R04

UNOCAL - WESTLAKE & MERCER UNITS : mg/L
CLIENT I.D. CHROMIUM LEAD MERCURY
DRUM #1 <(.010 <(0.030 <0.00020

- <0.010 <0.030 <(0.00020

- <0.010C <0.030 <0.00020

C - 435



)! 1\ AnalyticolTechnologies,inc

CLIENT
PROJECT #
PROJECT NAME

$303-2659-1
TCLP BLANK
METHOD BLANK

GEQENGINEERS, INC. ‘ MATRIX : LEACHATE
0161-013-R0O4
UNQOCAL - WESTLLZKE & MERCER UNITS : mg/L
CLIENT I.D. SELENIUM SILVER
DRUM #1 <0.050 <0.0050
- <0.050 <0.00580
- <0D.050 <0.0050
C - 436

ATI I.D. # 93032-269

TCLP METALS ANALYSIS
DATA SUMMARY



)! j\ AnalyticalTechnologies, inc.

CLIENT
PROJECT #

PROJECT NAME

11

ATI I.D. # S303-269

TCLP METALS ANALYSIS
QUALITY CONTROL DATA

MATRIX

UNITS

LEACHATE

mg/L

SPIKED
RESULT

ARSENIC
ARSENIC

BARIUM
BARIUM

CADMIUM
CADMITUM

CHROMIUM
CHROMIUM

LEAD
LEAD

MERCURY
MERCURY

SELENIUM
SELENIUM

SILVER
SILVER

GEOENGINEERS, INC.

0161-013-R04

UNOCAL - WESTLAKE & MERCER

SAMPLE DUP

ATI I.D RESULT RESULT
9303-303-12  <0.050 <0.050
BLANK SPIKE  <0.050 N/A
9303-303-12  0.12 0.11
BLANK SPIKE  <0.010 N/A
9303-303-12  <0.0050 <0.0050
BLANK SPIKE <0.0050 N/A
9303-303-12  0.011 0.012
BLANK SPIKE  <0.010 N/A
9303-303-12  0.093 0.096
BLANK SPIKE <0.030 N/A
9303-269-1 <0.00020 <0.00020
BLANK SPIKE  <0.00020 N/A
9303-303-12  <0.050 <0.050
BLANK SPIKE  <0.050 N/A
9303-303-12  <0.0050 <0.0050
BLANK SPIKE  <0.0050 N/A

NC = Not Calculable.

% Recovery

RED

(Relative

N/A
NC
N/A

N/A

N/A

NC
N/A

NC
N/A

NC
N/A

{Spike Sample Result - Sample Result)

Spike Concentration

0,

% Difference)

{Sample Result - Duplicate Result)

Average Result

C - 437

1.05
1.03

1.02
0.966

0.518
1.00

0.878
0.929

1.02
1.01

0.00083
0.00085

1.07
0.995

0.903
0.271

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

0.00100
0.00100

1.00
1.00

1.00

93
101

83
85

107
100

90
97



):.. ék AnclyticolTechnologies, Inc.
ATI I.D. # ©303-265
GENERAL CHEMISTRY ANALYSIS
CLIENT : GEOENGINEERS, INC. MATRIX : WATER

PROJECT # : 0161-013-R0O4
PROJECT NAME : UNOCAL - WESTLAKE & MERCER

PH 03/23/93

C - 438
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ATI IT.D. # 9303-269

GENERAL CHEMISTRY ANALYSiS
DATA SUMMARY

CLIENT : GEQENGINEERS, INC. MATRIX : WATER
PROJECT # : 01631-0132-R0O4
PROJECT NAME . UNO_CAL - WESTLAKE & MERCER UNITS s -

l ATI I.D. # CLIENT I.D. PH

l 8303-269-1 DRUM #1 8.1

l C - 439
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ATI I.D. # S$303-269

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA

CLIENT . GEQENGINEERS, INC. MATRIX : WATER
PROJECT # : 0161-013-R04
PROJECT NAME : UNOCAL - WESTLAKE & MERCER UNITS : -

SAMPLE DUP SPIXED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT ADDED REC
PH 9303-268-3 7.7 7.7 0 N/B N/& N/&a

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result}

Average Result

C - 440
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A AnalyticolTechnologies,Inc. 560 naches avenue. sw. suite 101, Renton, WA 98055 (206) 228-8335

Karen L. Mixon, Laboratory Manager

ATI I1.D. # 9304-021

April 23, 1993 GeﬁEngineers

| APR 2 6 1993
GeoEngineers, Inc. . .
8410 154th Avenue N.E. ﬁ?&@ [%ﬁ}y{?tjmm-.nﬂj
Redmond WA 58052 L ————

Attention : Norm Puri

Project Number : 0161-013-R04

Project Name : Unocal - Westlake & Mercer

Dear Mr. Puri:

.On April 2, 1993, Analytical Technolecgies, Inc. (ATI), received one
sample for analysis. The sample was analyzed with EPA methodology

or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are

enclosed.

Sincerely,

(77// @

Mary,
Senjoy Project Manager

MCS/hal/ff

Enclosure

Corpaiate Ciffs: 5550 Morehouse Drive  Son Diego, CA92124  (619)458-9444



é\b AndlyticolTechnologies,Inc.

ATI I.D. # $304-021
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R04
PROJECT NAME : UNCCAL - WESTLAKE & MERCER

L
S
=
H
3+
0
t
H
5
o
&
0
0
o
H
g
H
H
O
2
5
=
&
:
)
£
g
O
3
A
.l
>

9304-021-1 MW-40 03/25/93 WATER

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

please contact our sample control department before the scheduled
disposal date.

C - 443



CLIENT

)! g\ AnclyticalTechnologies,nc.

PROJECT #

PROJECT NAME

GEQENGINEERS,
0161-013-R04

ANALYTICAI SCHEDULE

UNOCAL - WESTLAKE & MERCE

ATI XI.D. # 9304-021

BETX

TOTAL PETROLEUM HYDROCARBONS

PETROLEUM HYDROCARBONS

LEAD

SD
PHX
ENR
FC

. SUB

It

ATI Renton

ATI San Diego
ATT Phoenix

ATI Pensacola
ATI Fort Collins
Subcontract

GC/PID
GC/FID

IR

AA/GF

C - 444

EPA 8020
WA DOE WTPH-G

WA DOE WTPH-418.1
MODIFIED

EPA 7421



)! .\ AnalyticolTechnologies, Inc.

ATI I.D. & 9304-021

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : N/A
PROJECT # : 0161-013-R04 DATE RECEIVED : N/A
PROJECT NAME . : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 04/02/93
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G - ‘8020 (BETX) DILUTION FACTOR : 1
COMPQUNDS RESULTS
BENZENE o ttiittit ittt iiei e eeeeeeenn, <0.5
ETHYLBENZENE <0.5
TOLUENE <0.5
TOTAL XYLENES .. ttittiteie e ieeeeeeenn. <0.5
FUEL HYDROCARBONS <100
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY . LIMITS
BROMOFLUOROBENZENE . .vvvrennnnnannnennn. 99 76 - 120
TRIFLUOROTOLUENE 103 50 - 150

C - 445
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ATI TI.D. # 9304-021-1

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 03/25/93
PROJECT # : 0161-013-RO4 DATE RECEIVED : 04/02/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : N/A
CLIENT I.D. : MW-40 : DATE ANALYZED : 04/03/93
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD . : WA DOE WTPH-G - 8020(BETX) DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE .. ittt ittt et s e e 32
ETHYLBENZENE 4.0
TOLUENE 1.3
TOTAL XYLENES .. ... it e i ieceans 1.4
FUEL HYDROCARBONS 870
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUQROBENZENE .. ...ttt iennnnnnnns 113 76 - 1Z0
TRIFLUOROTOLUENE 104 50 - 150

C - 446
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ATI I.D. # 9304-021

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9304-015-15
PRCJECT # : 0161-013-R0O4 DATE EXTRACTED : N/A
PROJECT NaME : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 04/13/$3
SAMPLE MATRIX : WATER UNITS : ug/L
METHOD : WA DOE WTPH-G - 8020 (BETX)
SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT - REC. RESULT REC. RPD
GASOLINE <100 <1040 NC N/A N/A N/A N/A N/A N/a
CONTROL LIMITS ' % REC. RPD
GASOLINE N/A 20
SURROGATE RECOVERIES SAMPLE SAMPLE DUP. LIMITS

TRIFLUOROTOLUENE 9% 102 50 - 150

NC = Not Calculable.

C - 447
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BETX - GASCLINE
QUALITY CONTRCL DATA

CLIENT : GEOENGINEERS,
PRCGJECT # : 0161-013-R04

PROJECT NAME : UNOCAL - WESTLAKE & MERCER

SAMPLE MATRIX : WATER UNITS
METHOD : WA DOE WTPH-G - 8020 (BETX)
SAMPLE
SAMPLE DUP. SPIKE SPIKED
COMPCOUND RESULT RESULT RPD ADDED RESULT
BENZENE 6.73 N/Aa N/a 20.0 28.3
TOLUENE 13.7 N/A N/A 20.0 34.0
TOTAL XYLENES 6.68 N/a N/ 60.0 67.5
GASOLINE <100 <100 NC 1,000 1,010
CONTROL LIMITS
BENZENE
TOLUENE
TOTAL XYLENES
GASOLINE
SURROGATE RECOVERIES SPIKE
BROMOFLUOROBENZENE 107
TRIFLUOROTOLUENE 105
NC = Not Calculable.
C — 448

INC.

ATT I.D.

# S304-21

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED

DUP.
SPIKED
RESULT

27.4
33.6
65.8
996

% REC.

77
72
80
58

DUP.

110
105

112
113
110
127

SPIKE

9304-006-2
N/A
04/02/93
ug/L
DUP.
REC. RPD
103 3
100 1
9% 3
100 1
RPD
20
20
20
20
LIMITS
76 - 120
50 - 150
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ATI I.D. # 9304-021

SAMPLE I.D. #
DATE EXTRACTED
DATE ANALYZED

BETX - GASOLINE
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC.

PROJECT # : 0161-013-R04

PROJECT NAME : UNOCAL - WESTLAKE & MERCER

SAMPLE MATRIX : WATER

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

SAMPLE  SPIKE

COMPOUNDS RESULT  ADDED

BENZENE <0.5 20.0

TOLUENE <0.5 20.0

TOTAL XYLENES <0.5 40.0

GASOLINE <100 1,000

CONTROL LIMITS

BENZENE
TOLUENE
TOTAL XYLENES
GASOLINE

SURROGATE RECOVERIES

BROMOFLUOROBENZENE
TRIFLUOROTOLUENE

SPIKE

98
105

C - 449

UNITS
SPIKED %
RESULT REC
20.4 102
1.8 99
35.4 g9
872 97

% REC.
80 -
78 -
80 -
75 -
DUP.
N/A
N/A

BLANK SPIKE

: N/Aa
04/02/93
ug/L
DUP. DUP.
SPIKED %
SAMPLE REC. RPD
N/A N/A N/A
N/A N/A N/A
N/A N/A  N/A
N/A N/A N/Aa
RPD
111 20
11l 2Q
114 20
120 20
SPIKE LIMITS
76 - 120
50 - 150
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CLIENT
PROJECT #
PROJECT -NAME
METHOD

ATI I.D. #
9304-021-1

METHCOD BLANK

ATI I.D. # 9304-021

TOTAL PETROLEUM HYDROCARBONS

DATA

GEOENGINEERS, INC.

0161-013-R0O4
UNOCAL - WESTLAKE

SUMMARY

& MERCER

WA DOE WIPH-418.1 MODIFIED

<l
<l

¢ - 450

DATE EXTRACTED
DATE ANALYZED

UNITS

SAMPLE MATRIX

04/06/93
04/06/93
mg/L
WATER
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ATI I.D. # 9304-021

TOTAL PETROLEUM HYDROCARBONS
QUALITY CONTROL DATA

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

PROJECT # : 0161-013-R04 DATE EXTRACTED : 04/06/93
PROJECT NAME : UNOQCAL - WESTLAKE & MERCER DATE ANALYZED 1 04/06/93
METHOD : WA DOE WIPH-418.1 MODIFIED UNITS : mg/L

SAMPLE MATRIX : WATER

-
€3]
2
o)
gy
=

DuUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
I COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
PETROLEUM
I HYDROCARBONS <1 N/A N/A 10 8.14 81 8.15 82 0
% Recovery = (Spiked Result - Sample Result)
l ------------------------------- X 100
Spike Concentration
RPD (Relative % Difference) = | (Spike Result - Dup. Spike Result ) |
l ------------------------------------ X 100
Average Result
. C - 451
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CLIENT
PROJECT #
PROJECT NAME

ATI I.D. # 9304-021

METALS ANALYSIS

GEOENGINEERS, INC. MATRIX : WATER
0161-013-R0O4
UNOCAL - WESTLAKE & MERCER

04/124/93 04/15/93

C — 452
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ATI I.D. # 9304-021

METALS ANALYSIS
DATA SUMMARY

CLIENT . GEQENGINEERS, INC. MATRIX : WATER
PROJECT # . 0161-013-R04
DROJECT NAME : UNOCAL - WESTLAKE & MERCER UNITS : mg/L
TOTAL DISSOLVED
I ATI I.D. # CLIENT I.D. LEAD LEAD
9304-021-1 MW- 40 0.020 <0.0030
METHOD BLANK - <0.0030 <0.0030
i
l C - 453
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ATI I.D. # 9304-021

METALS ANALYSIS
QUALITY CONTRCL DATA

CLIENT : GEOENGINEERS, INC. MATRIX : WATER
PROJECT # : 0161-013-R0O4
PROJECT NAME : UNOCAL - WESTLAKE & MERCER UNITS : mg/L

SAMPLE DUP SPIKED SPIKE %
ELEMENT ATI I.D. RESULT RESULT RPD RESULT ADDED REC
LEAD 893204-036-6 <0.0030 <0.0030 NC 0.0247 0.0250 99
LEAD BLANK SPIKE <0.0030 N/A N/A 0.0237 0.0250 95

NC = Not Calculable.

0,

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Resultg

C — 454



Sample: 9384-821-1
Acquired: Q3-APR-35

-00°'0
- 00" T

WA DOE WTPH-G

Channel: FID
Method: F:\BROC\MAXDATAPICARD\G4E2S5FT

Filenaze: R4€2SP38
Operator: AT]

Comaents: AT FURLS: R KISSION OF EXCTLLENCE IN ANALYTICAL CHROMATOGRAPHY.
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Sample; WRB 42 Channel: FID Filenare: R4E25PQ1
Acquireds Be-APR-93  9:34  Method: F:\BRO2\RAXDATRA\PICARD\Q4@233PC Dperator: ATI
Coewents: ATI FUELS: A KISSION OF EXCELLENCE IN ANALYTICAL CHROMATOGRARHY,

x 10" 1 volts
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Continuing Calibration

Sagple: SO G Channels FID Filenamey R&21902E
Acquired: $i-#PR-93  3:18  Method: F:\BROZ\MAXDATR\PICARD\@481530C Operater: ATI
Comments: Af] FURLS: A MISSION.OF EXCELLENCE IN ANALYTICH CHRUMA{OGRAPHY.
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):! Ek, AnalyticalTechnologies,inc. 560 Naches Avenue, sw. suite 101, Renton, WA 98055 (206) 228-3335

Karen L. Mixon, Laboratory Manager

GeoEngineers
MAY 24 1993

Routing gl—/p HB
Fle

ATI I.D. # 9304-312

May 21, 1993

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

Attention : Norm Puri
iProject Number : 0161-013-R69
Project Name :-Unocal - Westlake & Mercer
lDear Mr. Puri:
.On April 30, 1993, Analytical Technologies, Inc. (ATI), received three
samples for analysis. The samples were analyzed with EPA methodology

or equivalent methods as specified in the attached analytical schedule.

The results, sample cross reference, and quality control data are
enclosed,

Sincerely,

Mary
Senifg ject Manager

MCS/hal/dmc

Enclosure

Corporgte sz%eé: 5550 Morehouse Drive  San Clego, CAP2121  (649) 4589141
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ATI I.D. # 9304-312
SAMPLE CROSS REFERENCE SHEET

CLIENT : GEOENGINEERS, INC.
PROJECT # : 0161-013-R69
PROJECT NAME : UNCCAL - WESTLAKE & MERCER

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9304-312-1 SP-1 04/30/93 SOIL
9304-312-2 Sp-2 04/30/93 SOTL
9304-312-3 DRUM- 1 04/30/93 WATER
----- TOTALS -----

MATRIX # SAMPLES

SOTL 2

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,
please contact our sample control department before the scheduled
disposal date. :

C - 460



' )! *k AnglyticoiTechnologies, Inc.

l ATI I.D. # 9304-312
' ANALYTICAL SCHEDULE

CLIENT . GEOENGINEERS, INC.
lPROJECT 4 : 0161-013-R69

PROJECT NAME : UNOCAL - WESTLAKE & MERCER

ANALYSTS TECHNIQUE REFERENCE LAB
I BETX GC/PID EPA 8020 R

TOTAL PETROLEUM HYDROCARBONS GC/FID WA DOE WIPH-G R
IOIL & GREASE IR EPA 413.2 R
I MOISTURE GRAVIMETRIC CLP 30OW ILMO1.0O R

ATI - Reanton

SD = ATI - San Diego
PHX = ATI - Phoenix

IPNR = ATI - Pensacola
FC = ATI - Fort Collins
SUB = Subcontract
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)! Ak AnclyticolTechnologies,inc

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC.

PRCJECT # : 161-013-R69

PROJECT NAME : UNOCAL - WESTLAKE & MERCER
CLIENT I.D. : METHOD BLANK

SAMPLE MATRIX : SOIL

METHOD WA DOE WTPH-G - 8020 (BETX)
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOQUNDS

BENZENE . . e e e e
ETHYLBENZENE

TOLUENE

TOTAL XYLENES . it i it et cne e
FUEL HYDRQCARBONS
HYDROCARBON RANGE
HYDROCARBON QUANTITATION USING
SURROGATE PERCENT RECOVERY

BROMOFLUCOROBENZENE . .. ...ttt iiiiiiinneas
TRIFLUOCROTOLUENE

C - 462

ATT I.D. # 9304-312

DATE SAMPLED 1 N/A
DATE RECEIVED : N/A
DATE EXTRACTED : 05/04/93
DATE ANALYZED : 05/04/93
UNITS : mg/Kg

DILUTION FACTOR : 1

<0.025
<0.025
<(0.025
<{.025

<5
TOLUENE TO DODECANE
GASOLINE

LIMITS

98 52 - 116
S6 50 - 150

> n



l )“\k. AnalyticolTechnologies,inc.

l ATI I.D. # 9304-312-1
BETX - GASOLINE
DATA SUMMARY
lCL ENT : GEOENGINEERS, INC. DATE SAMPLED : 04/30/93
PROJECT # : 161-013-R69 DATE RECEIVED  : 04/30/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : 05/04/93
CLIENT I.D. : 8P-1 DATE ANALYZED : 05/05/93
SAMPLE MATRIX : SOIL UNITS . mg/Xg
METHOD WA DOE WIPH-G - 8020 (BETX) DILUTION FACTOR : 1
IRESULTS ARE CORRECTED FOR MOISTURE CONTENT
I COMPOUNDS RESULTS
BENZENE oottt et et e e <0.025
ETHYLBENZENE <0.026
TOLUENE <0.026
CTOTAL XYLENES vttt e eee e e e ee <0.026
IbUEL HYDROCARBONS <5
HYDROCARBON RANGE TOLUENE TCO DODECANE
IHYDROCARBON QUANTITATION USING GASOLINE
SURROGATE PERCENT RECOVERY LIMITS
'BROMOFLUOROBENZENE ........................ 88 52 - 116
TRIFLUOROTOLUENE 79 50 - 150
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é Analytico/Technologies,inc
ATI T.D. # 9304-312-2

BETX - GASOLINE
DATA SUMMARY

CLIENT : GEOENGINEERS, INC. DATE SAMPLED : 04/30/93
PROJECT # ¢ 161-013-R69 DATE RECEIVED : 04/30/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE EXTRACTED : 05/04/93
CLIENT I.D. : §P-2 DATE ANALYZED : 05/05/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD WA DOE WTPH-G - 8020 (BETX) DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT
COMPOUNDS RESULTS
BENZENE ... i e e e e e e e <0.027
ETHYLBENZENE <0.027
TCOLUENE <0.027
TOTAL XYLENES .. i i it i iie s anasas <0.027
FUEL HYDROCARBONS <5
HYDROCARBON RANGE TOLUENE TO DODECANE
HYDRQCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS
BROMOFLUOROBENZENE .. ... ittt i i i ee e et 66 52 - 116
TRIFLUCROTOLUENE 83 50 - 150

C — 464
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' AAnoiy#icolTechnologies,fnc.

I ATI I.D. # 5304-312
BETX - GASOLINE
QUALITY CONTROL DATA
ICLIENT : GEQENGINEERS, INC. SAMPLE IL.D. # : 9304-312-2
PROJECT 4 : 161-013-R69 DATE EXTRACTED : 05/04/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 05/05/93
SAMPLE MATRIX : SOIL ‘ UNITS : mg/Kg
METHOD . WA DOE WTPH-G - 8020 (BETX)
I SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %
'COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
RENZENE «0.0250 N/A N/A 1.00 0.991 99 0.927 93 7
TOLUENE <0.0250 N/A N/A 1.00 1.05 105 0.955 96 9
TOTAL XYLENES <0.0250 N/A N/A 2.00 2.17 109 1.98 99 9
lGASOLINE <5 <5 NC 50.0  49.3 99 45 .7 91 8
CONTROL LIMITS % REC. RPD
lBENZENE ' 35 - 113 20
TOLUENE 43 - 107 20
TOTAL XYLENES 46 - 114 20
'GASOLINE 50 - 112 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE  LIMITS
lBROMOFLUOROBENZENE 101 91 T 52 - 116
TRIFLUOROTOLUENE 79 76 50 - 150

lNC = Not Calculable.
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)! \A AnalyticalTechnologies,inc.

ATI I.D. # 5304-312

BETX - GASOLINE
QUALITY CONTROCL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK SPIKE
PROJECT # : 161-013-R69 DATE EXTRACTED : 05/04/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 05/04/93
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : WA DOE WTPH-G - 8020 (BETX)
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD I
BENZENE <0.0250 1.00 0.957 96 N/A N/A N/A
TOLUENE <0.0250 1.00 1.01 101 N/A N/A N/A
TOTAL XYLENES <0.0250 2.00 2.04 102 N/A N/A N/A
GASOLINE <5 50.0 49.9 100 N/A N/A  N/A

CONTROL LIMITS % REC. RPD
BENZENE 63 - 115 20
TOLUENE 75 - 110 20
TOTAL XYLENES : 79 - 109 20
GASOLINE 80 - 119 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
BROMOFLUOCROBENZENE 94 N/A 52 - 116

TRIFLUOROTOLUENE 89 N/A 50 - 150
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)! *k AnclyticoiTechnologies, inc.

OIL & GREASE
DATA SUMMARY

I ' ATI I.D. # 9304-312

CLIENT : GEQOENGINEERS, INC. DATE EXTRACTED : (05/03/93
PROJECT # : 161-013-R&9 DATE ANALYZED : 05/03/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER UNITS : mg/L
EPA METHOD : 413.2 SAMPLE MATRIX : WATER
ATI I.D. # CLIENT I1.D. OIL & GREASE

'9304-312-3 DRUM- 1 <1

METHOD BLANK - <1
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)f \A. AnalyticalTechnologies, inc.
ATI I.D. # 9304-312

OIL & GREASE
QUALITY CONTROL DATA

CLIENT : GEOENGINEERS, INC. SAMPLE I.D. # : 9304-307-6
PROJECT # : 161-013-R69 , DATE EXTRACTED : 05/03/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 05/03/93
EPA METHOD : 4132 UNITS : mg/L

SAMPLE MATRIX : WATER

SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % - SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
OIL & GREASE <1 <l NC N/A N/A N/A N/A N/A N/A

NC = Not Calculable.

2,

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

Average Result

C — 468
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l )! \h AnalyticalTechnologies, Inc

l ATI 1.D. # 2304-312
CIL & GREASE
QUALITY CONTROCL DATA
'CLIENT : GECENGINEERS, INC. SAMPLE I.D. # : 9304-307-2
PROJECT # : 161-013-R653 DATE EXTRACTED : 05/03/93
lPROJECT NAME : UNOCAL - WESTLAXE & MERCER DATE ANALYZED : 05/03/93
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
IOIL & GREASE <1 N/A N/A 10 7.23 72 N/A N/A  N/A
m* Recovery = (Spiked Result - Sample Result)
l ---------------------- SRR x 100

Spike Concentration
lRPD (Relative % Difference) = | (Spike Result - Dup. Spike Result )|
------------------------------------ x 100
Average Result

l C - 469
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ATI I.D. § 5304-312

OIL & GREASE
QUALITY CONTROL DATA

CLIENT ’ : GEOENGINEERS, INC. SAMPLE I.D. # : BLANK SPIKE
PROJECT # : 161-013-R69 DATE EXTRACTED : 05/03/93
PROJECT NAME : UNOCAL - WESTLAKE & MERCER DATE ANALYZED : 05/03/93
EPA METHOD : 433.2 UNITS - : mg/L

SAMPLE MATRIX : WATER

SAMPLE LUP. DUP.
SAMPLE DUP. SPIKE SPIXKED % SPIKED %
COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD
OIL & GREASE <1 N/A N/A 10 7.48 75 N/A N/A N/A
% Recovery = (Spiked Result - Sample Result)
------------------------------- x 100

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

Average Result
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I ATI I.D. # 9304-312
GENERAL CHEMISTRY ANATYSIS
lCLIENT : GEOENGINEERS, INC. MATRIX : SOIL
PROJECT # : 161-013-R6S
.PROJECT NAME : UNOCAL - WESTLAKE & MERCER
lPARAMETER DATE ANALYZED
MOISTURE 05/04/93
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)f KA. AnalyticoiTechnologies,Inc.
ATI I.D. # 9304-312

GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY

CLIENT : GECENGINEERS, INC. MATRIX : SCIL
PROJECT # : 161-013-Re9
PROJECT NAME : UNOCAL - WESTLAKE & MERCER : UNITS : %
ATI I.D. # CLIENT I.D. MOISTURE
9304-312-1 SP-1 5.2
9304-312-2 SP-2 6.0

C - 472
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)! k; AnalyticalTechnologies,Inc.

CLIENT
PROJECT #

PROJECT NAME

ATTI I.D. # 9304-312
GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA

GEQENGINEERS, INC. MATRIX S0IL
161-013-R6S

UNQCAL - WESTLAKE & MERCER UNITS %

SAMPLE DUP SPIKED SPIKE %
ATI I.D. RESULT RESULT RPD RESULT ADDED REC

o,

RPD

% Recovery =

{Relative

9305-021-1 6.9 5.8 17 N/ N/A N/A

(Spike Sample Result - Sample Result)

Q

3

Spike Concentration
Difference) = (Sample Result - Duplicate Result)

Average Result
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WA DOE WTPH-G

Sample: 9294-312-2 Channal: JEROME-STD Filapame: RZ0
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WA DOE WTPH-G

Blank

Sampla; 275-3 2-% Channel: JEROHE-FID Filenases 3335300
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Continuing Calibration

Channel: Je=GME-FID
Methed: ©:\SROZ\MARDATANJEROME S3432IR

Sazple: 3iD-L §

Filenare: RS24%JA1
Acguired: W-MRY-32 Ti4T

Operatar:

w 10 volts

‘--_--SB"'_[NE'[--—--.-

NIERY
- G

(HiV

SN

R 1

Ld

- )’

S T

[ T e
¥

iy

\

(!

S

R
Ly i ll
]

1

T

ar-
i

,H(

#iﬁ"l
(i

‘II'IH

gy Ay

_ﬁ_‘ﬁ_

g

!

o [';w

[ty Jeuet
Lt

C - 477



T916-86(619) TZEL6 VD ‘0o (] nueg ‘aatiy ISN0YSI0| 06L¢ 159

1330 o3¢ 2_81

1papasu ST1eNd| 1
R SSZE ) VY S
. -~ .m::;nwm.\b d : Hrm.ﬁn.p iWQFl a t. s A
Towy, sau], ek L £ H 1suy je1aad
/% 6 . $5UQTY9017SUY | eidadg |
: & EMC \§N N\\ ANCL P I TVIA Q3ATI0RY L1 UN0H 77
= = : . : IVL AVU RION T
ik 1323 ] 1A panteany | 1Ay peatadsy L EIDVIND (3ATE0HY Vi
- L 255% ] 0/C ~I/0T @ 3! I010D GAAT30N] IVL AVO RION €
: soui ] "Mmm\.. N \ /41 TIVINT S1vaS 00D IV AVd SRION ¥
o — FELE]T dImvZa4 LINISTd SIvaS 00 VL Saah |
1a)%) B m“ nm_m ﬁ \ == | 0ADIN SUANIVIRDD F ViDL A | IVL QUVORNVIS
RIS H=} AL
[ TRT paUs (s [~ A pet[sTnbut|ay TAQ{ PRUS TN [, 1d 1233y dcures I:lq ST, POTMOIEIING ™ ]
| j ) — e — |- —}—F —1 = — |- —_ L —— | —— ] — - ——— — —
||||||| =] N R VN | Y Y e —{rl =
A I 0 O Y O Wt S @tlrham@q
e 1 e 229 |
SR O U O OO | O N Oy | S O N O sy By 44, S S e Y -
8 A Y
AN N 2
......... AGZH |
o e et e s A I R Y g\ A B o .
o o ot T I 7 I Al e BT
m....l S 4w e ol R St Sl | e I It At I Y I Y S O O N MRV, A - E Nz —Z-4S
] —t 11—}t 111 - l.l\_-_vﬁ. vl —— 1 —— \ Y l“. - —
“ -1~ ﬁl 1Tt *nwms ] | —ies VP m\mm\v d5 _
L § A [ [ GIOeT [ FTTIRH | 3T, ERL (I sjoueg
(3] " ~ v ; & e @l el
5 “alatzlzizz2lz 1zl lzlz sz ig|s|s 8885 (R[S 1E13 |2 5] F iz .
B NJE mm =1 b m W k(3] R J131818 g wm Zlo 514 Mm {310 312112) 57____%&”5&: 73504510 11t Ty
— 1. el | O 1 3 1 o .- g |ro — _ y
- Wm mﬂm ww S e B Il wm m W,ﬂ & m m wn g E mgixﬁgﬂa\r\.\uga LUWVN LDBIOUd
R o lr |B | (il | =l o | H [ R
. U/a A m o bArA bl R R w ZiE m. & @ 2 2 257 T /5~ )97 fuatiii 1oaroud
& /mw ~la |0 o |l ol fe e L L N = - e . Slg
: Bl mﬂ. M wm ; 153 g12|8 Wm = 8 T20f I\\QQ TUHOVNVH LOArOYd
. 7S ol N
5 © 1+ (0o | o jn rt n L] < |~ m : .
8 5 Wm & |- m o m o g|” m ; oD - 28 BaZ) iVl cecd - /g (o2 anod
nl.‘.ﬂl =~ e o e w #~ 5.
& g SIEf 51 (2 5 | |glz| G| =00 T TYOWoFY
o ct — [l e ~ r : - 7 .ﬂ - ‘ 7
2 = 5 2 2| |28]8| |8 G [V PS7 97F0 s
= ~ a4 {M_ub\ 701 JI0dTY
UL J19.1L S'TVLUH SUNDOJHOD DTINVOUQ §14n4 ST G5 TR
. A A |
] 7T abed /P /& idlNa
# NOISSHOOV IJLV / 3o
— dom
[ &-he )

SEC0-622 [90Z) SS0RA WM WOWBY 104 BLNS T M § TBNUBRY IBLACN (RS

.u:_~mw_mo_o:__uwh_su_}nvc(_ﬂﬂ

C — 478



Reviewed by:

Client:

Project Name:
Project Number:

Project Location:
Accession Number:

Project Manager:
Sampled By:

};E\. AnalyticalTechnologies,inc. 11 east ciive Road

SIGNATURE PAGE

Pensacola, Florida 32514 (904) 474-1001

GeoEngineers
JUL 13 1993

Routing E/I\IL-‘P BB

Fila

74 /Mwé/&(

TI ﬂ%ogect Manager

GEQ ENGINEERS
REDMOND, WASHINGTON

UNOCAL, SEATTLE
161-013-R0O4

WES HALE

306954

NORM PURI
MARK THURBER

C - 479



/,\ E\. AnolyﬁcolTechnologies,lnc. 14 East Ofive Road

"Method Report Summary”

Accessgion Number: 306954

Pensacola, Florida 32514 (904) 474-1001

Page 1
Date 02-Jul-93

Client: GEO ENGINEERS

Project Number: 161~-013-R0O4

Project Name: UNOCAL, SEATTLE

Project Location: WES HALE

Test: METHANE PLUS FIXED GASES

Client Sample Id: Parameter: Unit: Result:
930629-1 METHANE PPMV 37
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/gé\. AnolyticolTechnologies,lnc. 11 East Olive Road  "Pensacola, Florida 32514 (504) 474-1001

Page 2
Date 02-Jul-53
Accessions: 3065954
Client: GEC ENGINEERS
Project Number: 161-013-RO4
Project Name: UNOCAL, SEATTLE
Project Location: WES HALE
Test: METHANE PLUS FIXED GASES
Analysis Method: ATI/GC/FID
Extraction Method: N/a
Matrix: AIR
Qc Level: I
Lab Id: -~ 001 Sample Date/Time: 29-JUN-93 0815
Client Sample Id: 930625-1 Received Date: 01-JUL~93
Batch: GEA224 Dilution Factor: 1 Extraction Date: N/A
Blank: & Dry Weight %: N/A Analysis Date: 02-JUL-93
Parameter: Units: Results: Rpt Lmts: Q:
METHANE PPHV 37 5
ANALYST INITIALS RP

Comments:
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/ﬁé\' AnolyticoITechnologies,lnc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

Page 3
bate 02-Jul-93
: "QC Report"” ' :
Title: Air Blank
Batch: GEA224
Analysis Method: ATI/GC/FID
Extraction Method: N/A
Blank Id: a Date Analyzed: 02-JUL-93 Date Extracted: N/A
Parameters: Units: Results: Reporting Limits:
METHANE PPMV ND 5
Comments:
ANALYST: ROB PEREZ
C - 482



I /.;é\. AnalyticalTechnologies,Inc.  11castolve road Pensacola, Fleida 32514 (904) 474-1001

Page 4
Date 02-Jul-93
I'Qc Report“
itle: Air Reagent
teh: GER224
alysis Method: ATI/GC/FID
traction Method: N/A
I RS Date Analyzed: 02-Jul-93 RS Date Extracted: N/A
RSD Date Analyzed: 02-Jul-93 RSD Date Extracted: N/A
Spike Sample RS RS RSD RSD Rpd Rec
rameters: Added conc Conc Rect% Conc Rect% Rpd Lmts Lmts
THANE 100 <5 100 100 110 110 10 50 50-150

Surrogates:

Comments:

b!tes:

PPMV = PARTS PER MILLION PER VOLUME. <« = LESS THAN REPORTING LIMIT.
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS.

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

N/S = NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT
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)ﬂ\: AnalyticalTechnologies,Inc. 11 ¢ast oive Roaa

Page 5
Date 02-Jul-93

Common notation for Organic reporting

i/S = NOT SUBMITTED

/A = NOT APPLICABLE

) = DILUTED OUT

IG/L = PARTS PER BILLION.
IG/KG = PARTS PER BILLION.

PARTS PER MILLION.

IG/L, = PARTS PER MILLION.

: = LESS THAN DETECTION LIMIT.

: = VALUES OUTSIDE OF QUALITY CONTROL LIMITS
iQURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY
ND REFERENCED METHOD.

IRGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.
(D = NOT DETECTED ABOVE REPORTING LIMIT.

@
i
P
@
uo

JT = LISA THOMASON

‘3 = CHRISTY DRAPER

‘P = JOE POPE

‘P = INGRID PITTMAN

P = ROB PEREZ

KR = SVETLANA RODKINA
IGH = DARREL HALSELL

QUALITY ASSURANCE PROGRAM

C - 484
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NALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

[C) Page 1
Date 08-Jul-93

Accession: 306954

Client: GEO ENGINEERS

Project Number: 161-013-R0O4

. Project Name: UNOQCAL, SEATTLE
Project Location: WES HALE
Test: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Rnalysis Method: 5030/8020/801% / SW 846, 3rd Edition, November 1986
Extraction Method: N/A

Matrix: BIR

Qc Level: I

Lab Id: 001 Sample Date/Time: 29-JUN-93 0815
Client Sample Id: 530629-1 Received Date: 01-JUL-93
Batch: CAB106 Dilution Factor: 1 Extraction Date: N/A

Blank: B Dry Weight %: N/2 Rnalysis Date: 07-JUL-93
Parameter: Units: Results: Rpt Lmts: Q:

TOTAL VOLATILE HYDROCARBONS MG /M3 ND 500

ANALYST INITIALS RY

Comments:
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ANALYTICAL TECHNOLOGIES, INC, 11 East Olive Road

Title:

Batch:

Analysis Method:
Extraction Method:

"QC Report”
BAG /CAN BLANK
CAB106
5030/8020/8015 / SW 846, 3rd
N/A

Pensacola,

Edition,

Florida 32514 (904) 474-1001

[0} Page 2
Date (08-Jul-93

November 1986

Réporting Limits:

Blank Id: B Pate Analyzed: 07-JUL-93 Date Extracted: N/A
Parameters: Units: Results:
BENZENE MG/M3 ND
ETHYL BENZENE MG/M3 ND
TOLUENE MG /M3 ND
XYLENES MG /M3 ND
TOTAL PETROLEUM HYDROCARBON MG /M3 ND
TRIFLUOROTOLUENE (PID) $REC/SURR 94
TRIFLUOROTOLUENE (FID) $REC/SURR 93
ANALYST INITIALS RY
Comments:
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.ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001
l [0} Page 3
Date 08-Jul-93
"QC Report”
ltle: BAG/CAN REAGENT
tch: CABlOG
Analysis Method: 5030/8020/8015 / SW 846, 3rd Edition, November 1986
iitractlon Method: N/A
RS Date Analyzed: 06~JUL~93 RS Date Extracted: N/A
RSD Date Analyzed: 06-JUL-93 RSD Date Extracted: N/A
I Spike Sample RS RS  RSD RSD Rpd Rec
rameters: Added Conc Cong Reck Conc Rec% Rpd Lmts Lmts
3ENZENE 50 <1l 47 94 47 94 0 11 82-120
LUENE 50 <5 51 102 s1 102 0 14 77-125
rrogates: )
IFLUOROTOLUENE {PID) 101 100 70-130
.mments:
Ites: .
UNITS IN MG/M3 = MILLIGRAM PER CUBIC METER MN/S = NOT SUBMITTED

< = LES3 THAN REPORTING LIMIT

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

UNITS IN UG = MICROGRAMS. N/S = NOT SUBMITTED
l C - 487



ANALYTICAL TECHNOLOGIES,

4/8 = NOT SUBMITTED
N/A

D = DILUTED QUT

[/ ]

JG/L = PARTS PER BILLION.
= PARTS PER BILLION.

MG/KG = PARTS PER MILLION.

‘MG/L = PARTS PER MILLION.

JG/KG

NOT APPLICABLE

IKC. 11 East Olive Road Pensacola,

Common notation for Organic reporting

< = LESS THAN DETECTION LIMIT.
* = VALUES OUTSIDE OF QUALITY CONTRCL LIMITS
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM

AND REFERENCED METHOD,

JRGANIC SOQILS ARE REPORTED ON A DRY WEIGHT BASIS.
** COMPOUNDS FLAGGED IN METHOD ARE NOT WITHIN THE FIVE POINT CURVE. THEY
ARE SEARCHED FOR QUALITATIVELY.

YD = NOT DETECTED ABOVE REPORTING LIMIT.

SR-SHELLEY REAMSMA
MLP-MELISSA POPE
TSH~TRICIA HCLSTON
LKD-LEIGH DUVALL
YM-MIKE MCKENZIE
XWS-KENDALL SMITH
RV—-RON YOKUM
‘=KIMBERLY SMITH
-GREG FOOTE
JF-DIANNA FOX
CEF-CLAIRE FORNSEL

C — 488

Florida 32514 (904) 474-1001

[0) Page 4
Date 08-Jul-93

-



l PROJECT INFORMATION

Accession Number +30¢75%  Due to Client /5 S, 6y 15 Bottle Order iD
Client Code _ GEC En G Qffice 1D LED mop PM _CRP
>0 Number Project Number f&r =013 -RIY
Project Name Unrocar | SEATTLE
Project Location vw&s AR/LE
Iﬂeport To Ao RM Fu R T
Sampled By AR ) T LR BE e

lComment —Ra‘Dor‘k’ fv\e)rl/\ COe On\\’r _

Requirement Code ! : Number of Report Copies !

l Is thaera a Chain of Custody? @ N Are samples correctiy preserved? é_(_) N
Was Chsein of Custody signed? o N Is there sufficiant volume for analysis requested ¥ > N
Ware samples received cold? Y @ Were samples receivad within holding time? QO N
Waere samples received in propér containers? @ N Were matrix SB:lkU bottles returned? Y

Is there headspace grester than %~ in diameter in volatile Y @
e . boitles? . ]
IDate Received 7/ July 73 Tracking Number rfS
Shipped By ___~F&ELD EX Cooler Number r/fs
IDiscount % INVOICE iINFORMATION
Invoice Comment ___ ' /

1
i
1
i
I

nter or Query Miscellaneous Charges? Y
i)ut of Control events and inspection comments

l:‘,"m pat[orm the services in sccordance with normal prafossionsl stendards tor the mdustry. The totsl liabiity of ATI, sny and elf officers and employees or suceessars, 10 clients for service
Provided, will not excecd tha invoice amount for seid service, Chent scceptence of o proposst releasca ATH liom sny Kability in excess thereof. @k

M Approval )a[; Inspected Byy‘;}ﬁ?(g Dats9inspected 4/ 5.~ 13 Logged By

AU E LA AG1 EC DGO W8 R FIRA 5o & Crhir5



CHAIN OF CUSTODY

)! A\. AnalyticalTechnologies, Inc. l

11 EAST OLIVE ROAD PHONE {S02) 474-10C1
PENSACCLA. FLORIDA 32514

AT LAB. LD, # ‘_5/;{ 2=y

PART 1 — Bottle Shipment Information

CLIENT: CLIENT PROJECT NUMBER:
ézeo 5WI\MC8+"S (CPaz- }(@ olb\~ 013~ RO
I PHESEHVATIVE . | : PLASTIC CONTAINERS GLASS CONTAINERS l
SAMPLE &
CONTAINERS ¥ s £
SHIPPED &/ /8

ﬁ/f@
Ay

qry. /‘g - =~/ o
117 1 ET3P5

{qm%f Voo ﬁ;;{% /D&TEO RE%/ 7% WA R

T
PART 2 — Sample Information ——————— PARAMETERS AND PRESERVATIVES
SAMPLE MATRIX ’ !
DW DRINKINGWATER QL QIL
WW WASTEWATER AR AIR
GW GROUNDWATER St SLUDGE Q\
SW SURFACEWATER R h@
SO SOIL £ ,\)x
SAMPLE 1.D. DATE | TIME | MATRIX TOTAL L::«t':!
230029 ~1 [ *hg [ 0B AR | AiA ]

TOTAL NUMBER OF BOTTLES/CON I'AINERS
ﬁELlNQUtSHED BY CATE | TIME | RECEIVED BY: DATE | TIME

/M ?4 2f29| §o0 %‘/QC;&TM LRL921000 0

BLt-LoSe
- = . - A
CLIENT (ot t"“; Zaal) pROJECT NUMBER (G2} =013 R REQUEST FAX DATA BY _..}.__..._ {FAX
@ - = —
ADDRESS BWR 1 ! j NE PROJECT NAME Unocdd, SeU ‘REQUEST VERBAL RESULTS BY (DATE)
e,
ey P 4 o5 SAMPLED BY Marle Thorber  yoon patarackacesy — {0ATE)
STATE 21 B OoS 3 LesHobe < "
PHONE N, (26 S bl -feoo SAMPLE SITE 5 Wer QUALITY CONTROL REPORTING LEVEL ciete ene)
PAOJECT MANAGER (parion to receive data} PURCHASE ORDER NUMBER NOME 1 2 3 4
Morm Pue) NEED — . EXTRA COPIES OF REPORT
TURN ARQOUND TIMES (check one) SPECIAL INSTFllerTIONS:
. 1 - Luw -J-' Nw.-\ : 1
STANDARD - 14 TO 21 DAYS Pﬁ 1 Ay R P""' :
RUSH: (MUST BE APPROVED IN ADVANCE)
0-48 HOURS - 2 x $TD PRICE (m}
3-7 DAYS - 1.5 x 5TD PRICE 0 ¢ -|490
_TCLP - 1 WEEK RUSH - 1.5 x STD PRICE a 1 w

R ERTI o  TEY TYTTE T TV WHITE . ) AR L AMNADY . A IENT PN — AFPOIAT





