. . B

GeoEngineers

:!\; FUNR IR Arew puma o
L TR Yo S R S
=1 Vii Ii,fl‘u.-‘:'u.,:"si FEA a'.';fi"'!'”’

Cehea i

Prb_gréss heport No. 5

~-'Vapor Extracﬁon-svstem Mqﬁitoring .
‘Unocal Service Station 5353 -~

Seattle, Washington - -

July 6, 1995

For

Unocal CERT - Northern Region

File No. 0161-013-R04/0706%5



|
.

X .

‘%l

oo
Geo sg2Engineers

July 6 5 Consulting Engineers
uly 6, 199 —_
y and Geoscientists
Offices in Washington,

Orepgon, and Alaska
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. Attention: Dr. Mark Brearley, R.G.

We are submitting two copies of “Progress Report No. 5, Vapor Extraction System
Monitoring” for the site of Unocal Service Station 5353 in Seattle, Washington. This progress
report summarizes VES-related monitoring activities conducted from March 10, 1994 to June 6,
1995. Future progress reports will be provided to Unocal to update the information presented
in this report. Contractual terms for our services are described in blanket agreement number
CTB1982G.

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

Yours very truly,

GeoEngineers, Inc.

[4

James A. Miller, P.E.
Principal
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PROGRESS REPORT NO. b
VAPOR EXTRACTION SYSTEM MONITORING
UNOCAL SERVICE STATION 5353
'SEATTLE, WASHINGTON
FOR
UNOCAL CERT - NORTHERN REGION

INTRODUCTION

This report summarizes the results of GeoEngineers’ VES (vapor extraction system)
monitoring and maintenance activities conducted at the site of Unocal Service Station 5353 from
March 10, 1994 through June 6, 1995. The property owned by Unocal consists of the southern
half of the city block bounded by Mercer Street to the south, Westlake Avenue North to the west,
Valley Street to the north and-Terry Avenue North to the east. Unocal Service Station 5353 (600
Westlake Avenue North) and an adjacent Denny’s restaurant (601 Terry Avenue North) are
located on the Unocal property. The northern half of the city block described above is owned
by the city of Seattle. The Ecology (Washington State Department of Ecology) UST
(underground storage tank) site number is 008463. The site location is shown relative to
surrounding physical features in Figure 1. The site location and the immediate vicinity are shown
in Figure 2.

7 PREVIOUS STUDIES

Unocal Service Station 5353 is the site of an 80,000-gallon release of leaded premium
gasoline that occurred in 1980. Site characterization and remediation activities completed at the
site between 1980 and 1981 included drilling and installing 32 monitoring wells, and installing
a free product recovery system. Over 40,000 gallons of free product were recovered between
1980 and 1983. The free product recovery system was taken out of operation in 1983 because
of a decreasing recovery rate. A VES was installed at the site in 1988 to mitigate combustible
vapors in the soil beneath the site and to reduce explosive potential. The VES design and
installation details, and monitoring data obtained during VES operation before July 15, 1993 are
presented in the following reports: "Progress Report No. 1" dated July 12, 1988; "Interim Status
Report” dated October 3, 1988; "Progress Report No. 2" dated January 3, 1991; "Progress
Report No. 3" dated October 1, 1993; and “Progress Report No. 4" dated June 15, 1994,

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.

GeoEngineers 1 File No. 0161-013-R041070695



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 resuilts of monitoring from October 1991 to July 1992 are
presented in our "Report of Geoenvironmental Services” dated December 2, 1992.

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

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

The results of soil and ground water sampling activities completed during this reporting

period will be summarized in a separate report to Unocal.

VES OPERATION AND MONITORING
GENERAL _

The system operated continuously from the beginning of this reporting period (March 10,
1994) to November 23, 1994, The system was turned off on November 23 for repairs. The
blower was replaced with a similar blower obtained from Unocal’s surplus equipment. Excebt
for a short down period from approximately May 10 through May 25 when the blower
temporarily malfunctioned, the system operated continuously from January 30, 1995 through the
end of this reporting period. The on and off periods and the system operational configuration
during these periods are summarized in Table 1. During this reporting period, vapors were
extracted from the northeastern, northwestern, southeastern and southwestern collection areas at
the Unocal site, and from the eastern and western collection areas on the Seattle property. The
locations of the vapor collection areas are shown in Figure 4.

The current reporting period, March 10, 1994 through June 6, 1995, comprised 453 days.
The VES operated for aﬁproximately 370Q days of the reporting period.

The VES monitoring frequency during the current reporting period, approximately every
two to three months when the system was operating, depended on the operational configuration
of the VES. VES monitoring activities included (1) measuring combustible vapor concentrations
and ground vacuumn in selected monitoring and recovery wells, (2) measuring VES operational
characteristics including flow rate, applied vacuum and vapor temperature, and (3) obtaining
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vapor samples from the VES samplé port for field measurement of combustible vapor
concentration and for chemicatl analysis of methane and TVH (total volatile hydrocarbons). Not
all of these activities were completed during each monitoring visit. Monitoring data are
summarized in Tables 2 through 8. Our field procedures for monitoring activities are described
in Appendix A, Laboratory reports for vapor sample chemical analyses and our review of the
laboratory QA/QC (quality assuranée/quality control) program are presented in Appendix B.

VES MAINTENANCE

The blower motor assembly began to malfunction in November 1994, The blower motor
was removed on November 23 and sent to a machine shop for repair. The blower continued to
malfunction after the rebuilt motor was reinstalled. The blower subsequently was replaced with
a positive displacement blower from Unocal’s surplus equipment. The replacement blower was
somewhat smaller than the original blower. The system vacuums and flow rates measured during
site visits after the new blower was installed were significantly lower than those measured while
the original blower was operating effectively. ' ‘

VES OPERATIONAL DATA

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

Flow Rate and Applied Vacuum Measurements

The flow rate was approximately 115 cfm (cubic feet per minute) during the portion of the
reporting period from March 10 to November 23, 1994, Since January 30, 1995 when the new
blower was installed, the flow rate ranged from 72 to 76 cfm. The time-weighted average flow
rate during this reporting period was about 103 cfm. The applied vacuum ranged from 30 to
33 inches of water column during the portion of this reporting period from March 10 to
November 23, 1994, The applied vacuum ranged from 7 to 15 inches after January 30, 1995.
Applied vacuum is dependent on soil moisture content, ground water levels and moisture content
of the extracted vapors. The applied vacuum after January 30 also was affected by the lower
power of the new blower. '

Combustible Vapor Measurements

The vapor stream extracted from the subsurface was characterized by obtaining field
measuremernts of combustible vapor concentrations and by obtaining vapor samples for chemical
analysis of TVH and methane. Field measurements and vapor samples were obtained from the
effluent vapor stream and are representative of the vapor stream emitted to the atmosphere. The
concentration of combustible vapors in the vapor stream ranged from less than 100 ppm (parts
per million) to approximately 500 ppm during this reporting period.

GeoEngineers 3 File No. 0161-013-RO4\070695



TVH and Methane Concentrations

Vapor samples obtained from the effluent stream on the dates indicated in Table 2 were
submitted for laboratory analysis of TVH and methane. TVH and methane are quantified using
non-standardized testing methods. On three sampling dates during this reporting period, the
laboratory misinterpreted the request for the TVH test on the chain of custody, and tested the
samples for either volatile organic compounds by EPA Method 8240 or BETX (benzene,
ethylbenzene, toluene and xylenes) by EPA Method 8020. Several verbal and written
communications were made with the laboratory during this period before the laboratory
understood the testing method that was being requested. Laboratory results are summarized in
Table 2. Laboratory reports and our review of the laboratory QA/QC program are presented in
Appendix B.

Methane, TVH and other analytes were not detected in the vapor samples obtained during
this reporting period. .

The volumes of gasoline and methane vapor removed by the VES were not calculated
because the TVH and methane concentrations were less than laboratory detection limits, The
cumulative totals of gasoline and methane for the life of the system are presented in Table 3. The
equivalent of approximately 4,728 gallons of gasoline and 193,944 cubic feet of methane were
recovered by the system from its initial stért-up to June 6, 1995. Daily emissions of gasoline
vapors to the atmosphere during this reporting period did not exceed the 15 pounds per day
allowed by the PSAPCA permit.

MONITORING WELLS AND RECOVERY WELLS DATA
Ground Water Measurements

Ground water levels were measured in selected monitoring wells on April 7, 1994; July 14
and 15, 1994; September 22, 1994; October 25 and 26, 1994; February 3, 1995; April 18, 1995;
and June 6, 1995, as summarized 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 9.36 to 11.54 feet in April 1994 (seasonal high water level period) and from
8.40 to 10.40 feet in October 1994 (seasonal low water level period), 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. Significant localized variations in the ground water flow ‘
direction exist in the vicinity of the site, probably caused by the presence of underground utility
corridors. The overall apparent ground water flow direction is consistent with past observations
at this site. Inferred ground water contours based on measurements obtained from selected wells
on September 22, 1994 are shown in Figure 5.
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Free Product

Free product thicknesses were measured in selected monitoring wells on April 7, 1994;
July 14 and 15, 1994; September 22, 1994; Qctober 25 and 26, 1994; February 3, 1995;
April 18, 1995; and June 6, 1995, as summarized in Table 4. Free product was measured only
in MW-37, at thicknesses ranging from a trace (less than 0.01 foot) to 0.25 foot during this
reporting period.

Combustible Vapors

Recovery Wells. Combustible vapors were measured in the recovery wells on July 15 and
September 22, 1994; and on February 3 and April 18, 1995, The results are presented in
Table 5.

Combustible vapor concentrations in the recovery wells located on the Unocal site ranged
from less than 100 ppm to 4,000 ppm during this reporting period, with the exception of a
concentration of greater than 10,000 ppm in RW-28 on February 3, 1995.

Combustible vapor concentrations in the recovery wells SMW-2S and SMW-3, located on
city of Seattle property, were less than or equal to 100 ppm during this reporting period.
Combustible vapor concentrations in recovery wells MW-32 and MW-49, located on city of
Seattle property, were greater than 10,000 ppm on July 15, 1994. Combustible vapor
concentrations were not measured in MW-32 and MW-49 on other occasions because the water
levels in these two wells typically are near the ground surface, submerging the well screens.

Monitoring Wells. Combustible vapor concentrations were measured in selected
monitoring wells on July 15 and September 22, 1994; and on February 3, 1995; April 18, 1995;
and June 6, 1995. The results are presented in Table 6.

Combustible vapor concentrations in monitoring wells MW-32A through MW-35 ranged
from less than 100 ppm to 1,100 ppm, with the exception of a measurement of greater than
10,000 ppm in MW-32A on April 18, 1995. Monitoring wells MW-32A through MW-35 are
located in the immediate vicinity of the vapor collection areas. Combustible vapor concentrations
in the remaining wells ranged from 3,700 to greater than 10,000 ppm, with the exception of
several much lower measurements during the February and April 1995 monitoring events
(Table 6). Combustible vapor concentrations measured in selected monitoring wells on July 15,
1994 are shown in Figure 6.’

Ground Vacuum

Recovery Wells. The ground vacuum was measured in the recovery wells on July 15 and
September 22, 1994, and on February 3 and April 18, 1995. Vacuums measured in the recovery
wells on the Unocal site ranged from 0 to 2.0 inches of water column during this reporting
period. The ground vacuums were much lower during the February and April 1995 monitoring
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events. This probably was a result of the less powerful blower used for the VES, and more water
condensing in the conveyance piping than during the drier months of the year. Vacuum in the
recovery wells on city of Seattle property ranged from O to 6.4 inches of water column.

Monitoring Wells. Vacuums in the monitoring wells ranged from 0 to 0.30 inches of
water column when measured during the July and. September 1994, and February 1995
monitoring events. No measurable vacuums were observed in over half of the monitoring wells
during these events. No measurable vacuums were observed in the monitoring wells during the
April 1995 monitoring event. Ground vacuums measured during the July 1994 monitoring event
are shown in Figure 7.

CONCLUSIONS AND RECOMMENDATIONS

The low TVH and methane concentrations in vapor samples obtained from the effluent
vapor stream, and the comparatively low combustible vapor concentrations in the recovery wells
and on-site monitoring wells indicate that the VES has been effective in removing vapors from
the immediate vicinity of the Unocal site. However, high concentrations of combustible vapors
remain beneath the city of Seattle property and other surrounding properties.

Although TVH and methane concentrations in the effluent stream remain low, we
recommend continuing to operate the VES. The VES introduces oxygen into the subsurface
which enhances natural biodegradation of the nonvolatile hydrocarbons which are not removed
by the VES. ‘

We recommend that Unocal evaluate the cost effectiveness of replacing the existing blower
at the site. Several Rotron DR707 blowers are available in Unocal’s surplus equipment. The
Rotron DR707 would be capable of exerting a much higher ground vacuum, resulting in a higher
effluent flow rate than the current blower. The DR707 blowers which are available are wired
for three phase power, however, and only single phase power is available at the site, to the best
of our knowledge. A phase converter would have to be installed in conjunction with a DR707
blower.

We recommend quarterly monitoring of VES operational characteristics. We also
recommend that measurements in the recovery and monitoring wells continue to be taken on a
quarterly basis.

, LIMITATIONS
We have prepared this report for use by Unocal in their evaluation of ongoing vapor
extraction efforts at Service Station 5353. This report may be made available to potential buyers
of the property and to regulatory agencies. This report is not intended for use by others and the
information contained herein is not applicable to other sites.
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Our services have been completed in accordance with generally accepted practices in this
area at the time the report was prepared. No warranty or other conditions, express or implied,
should be understood. |

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

Respectfully submitted,
GeoEngineers, Inc.
Dana Carlisle, P.E.
Senior Engineer

James A. Miller, P.E.
Principal

NLFP:JAM:wi
Document ID: 0161013.PRS
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~ TABLE 1
VAPOR EXTRACTION SYSTEM
OPERATIONAL CONFIGURATIONS

Operating System |- System Configuration’
Period Status Unocal Seattle

Start End (On/Off) NW NE Sw SE W E
07/15/93 11/15/33 on o o 0 o o 0
11/15/93 01/05/94 o . - - - - - -
01/06/94 02/15/94 On o) 0 o o 0 o
02/15/94 02/25/94 oft - - - - - -
02/25/94 03/10/94 On o o o o o )
03/10/94 11/23/94 On 0 o o o] o] o
11/23/94 01/30/95 off - - - - - -
01/30/95 | 05/10/95 (est) On s) 0 o (o] o o
05/10/95 (ast} |  05/25/95 - off - - - - - -
05/25/95 06/06/95 On o) o} 0 0 o] 0

Document ID: 161013IM1. WK1
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TABLE 3

VOLUMES OF RECOVERED GASOLINE AND METHANE

Operation Estimated Equivalent
Operation Period Total Recovery
Period Duration Gasoline Methane
Start Date (days) @allons) {cubic feet)
07/14/93 21 o! 109
08/03/93 43 o! 251
09/15/93 30 o! 261
10/15/93 31 o' 322
01/06/94 40 0 8,294
02/25/94 12 ot 1,218
03/10/94 259 o! ol
01/30/95 99 o! o!
05/25/95 12 o} o!
Total {03/10/94 - 06/06/95) 370 o! o'
Previous Cumulative Total 4,728 193,944
TOTAL 4,728 193,944

Document 1D: 161013M3.WK1
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TABLE 5
SUBSURFACE COMBUSTIBLE VAPOR MONITORING DATA!
RECOVERY WELLS '
Vapor
Collection Well Date
Area? Number 07/15/94 09/22/94 02/03/95 04/18/95
Northwast - RwW-7 <100 <100 <100 <100
RW-8 <100 <100 <100 <100
RW-9 <100 <100 <100 <100
RW-10 <100 <100 <100 <100
RwW-26 <100 <100 <100 <100
Northeast Rw.z8 <100 <100 >10,000 <100
Southwest RW-5A <100 600 100 <100
Southeast RW-4A 1,100 3,000 4,000 <100
Seattle West SMW-2S - <100 <100 <100
SMW-5 - 100 <100 <100
Seattle East Mw-32 >10,000 _ -2 )
MW-49 >10,000 -3 A -3
VES Opatational Configuratior
Northwest o} o O O
Northeast 0 o] O 0
Southwest O Qo & O
Southeast o 0 o] o]
Seattie West O O O O
Seattle East O o] 0 Q

Document ID: 16101 3M5.WK1




TABLE 6
SUBSURFACE COMBUSTIBLE VAPOR MONITORING DATA!
MONITORING WELLS
Well Date
Number 07/15/94 09/22/94 - 02/03/95 04/18/95 06/06/95
MW-32A <100 <100 <100 >10,000 -
MW-33 <100 - <100 <100 -
MW-34 1,100 <100 220 <100 240
MW-35 <100 <100 <100 180 700
MW-36 4,000 >10,000 600 <100 300
MW-37 >10,000 >10,000 <100 >10,000 >10,000
MwW.-38 >10,000 >10,000 >10,000 >10,000 -
Mw-39 >10,000 >10,000 >10,000 <100 -
MW-40 >10,000 >10,000 >10,000 >10,000 -
Mw-41 3,700 >10,000 8,000 3,600 6,000
MW42 >10,000 >10,000 >10,000 >10,000 >10,000
MwW-43 >10,000 >10,000 >10,000 >10,000 4,200
Mw-44 >10,000 >10,000 <100 450 200
MW-45 >10,000 >10,000 >10,000 >10,000 >10,000
MW.46 >10,000 >10,000 400 1,000 >10,000
MW-47 >10,000 >10,000 >10,000 >10,000 600
Mw-48 >10,000 >10,000 >10,000 >10,000 -
SMW-4 - >10,000 >10,000 <100 -
Northwest o (o) o o] 0
Northeast o e o o o
Southwest o o o] o] o]
Southeast 8] o o o o]
Seattle West Q O o Q o
Seattle East O 0 o Q O

Documaent 1D: 161013ME6 WK1




TABLE 7
GROUND VACUUM MONITORING DATA'!
RECOVERY WELLS
Vapor
Collection Wall Date
Area® Number 07/15/94 09/22/94 02/03/35 04/18/95
Northwest RW-7 027 032 0.05 0
Rw-8 0.31 0.3 0.08 0
RW-9 0.35 0.33 0.08 0
RW-10 0.34 0.32 0.08 0
Rw-26 0.33 0.29 0 0
Northeast Rw-28 G 0 0 o
Southwest RW-5A 1.8 2.0 Q 0
Southeast RW-4A 1.1 0.71 0.40 0
Seattle West SMw-2S - 6.2 0.40 0.04
SMW.5 - 8.2 0.44 0,05
Seattle East MW-32 0 -4 -3 =3
MW.-43 0.3 -3 -3 -3
VES Operational Configur L
Northwest o (8] o O
Northeast o] (o] o] o
Southwest 0 o] 0 o
Southeast (o] o] o 0]
Seatlle West O o 0 o
Sesttle East O Q 0 O

Document ID: 161013M7 WK1



TABLE 8
GROUND VACUUM MONITORING DATA!
MONITORING WELLS
Wall Date
Number 07/15/94 09/22/94 02/03/95 04/18/95

MW-32A 0.28 0.30 0.07 o]
MW-33 0.01 - 0 0
MwW-34 0.28 0.18 0.02 o
MW-35 0.20 0 0.04 0
MW-36 o] Q 0 ]
MW-37 0.08 01 o 0
o] Q 0 0
- 0 0 0
0.005 0 o o
0.02 0 o 0
0 0 0 0
0 o] 0 o}
0 o o] 0
) ) 0.005 0
0 [+] [} 0
0 0 0 0
0 0 0 o}
- 0 ] 0

VES Op e
Northwest o o] Q 0]
Northeast (&) o] o o
Southwest o] Q 0 Q
Southeast o) o] o] o]
Seattle West o] o o o
Seattle East 8] o] O o]

Document [D: 161013M8 WK1




72 A

V.J

C o s

eorge Washington
emorial Bridge

—

Yacht Club—

-

o

=é,

L

3.

fa“

2

=N

Fa
7
7,

i

7

z
A
& p

17

»
L)

- Tox

NAVAL HESERVE
K H{A!NING CENTER|

“% )

P

=
S B

....ﬁ*-—-‘.

Ol61-013-RO4 AMAKET 2-/3-92

HEFERENCE: USGS TOPOGRAPHIC QUADRANGLE MAPS "SEATTLE NORTH, WASH.,'
PHOTOREVISED 1968 AND "SEATTLE SOUTH, WASH.,” PHOTOREVISED 1973.

<

"

'\\Q
N

Engineers

\\

SCALE IN FEET

VICINITY MAP

FIGURE 1




AL &S PESFE

/3//_1;/5/

AL B LD

s
JO~1~93

o DT -SSP

&
%
Q

.
5
@
)

%
2
e

?5
po s
O
AR

Unocal Property Line —-]

Unocal Service Station—

Navai
Reserves

Building

Parking
Area

r~— Parking Area

WEST VALLEY STREET

B b &ﬁ‘sﬁ# i
WEST MERCER STREET

i !
City of Seattle Property

Denny's
Restaurant D

]

REPUBLICAN &  STREET

-

WESTLAKE AVENUE NORTH

TERRY AVENUE NORTH
BOREN AVENUE NORTH

A —Pr—

1) 150 300

} 1 ¥
L L

SCALE IN FEET

REFERENCE: CITY OF SEATTLE DEPARTMENT OF ENGINEERING, AERIAL PHOTOGRAPHY OF NE 1/4
OF THE SE 1/4 SEC. 30. T. 25 R4, WM.

A (W SITE AND IMMEDIATE VICINITY
n/
Geo&NZ Engineers —




0161 0/5-F67 MPEDY SL#P55)

-'——nmﬂ%-—------

| —
- [
L L w
] | i
| o —
= %)
i @ o S P ~ T,
{ :
o1y o
I |3 :
L] = 0 ® 160
il T SCALE NFEET
ﬂ L Y, \_
\ ) . -
| Burlingt TERRY AVENUE NORTH
wwecs || Nerhoe" omw-3s | EXPLANATION:
- Rail MW-470
o Mw% = --{M Z'sspurs W45 O MW—30- L BMW-31 Ty eMW-2  MONITORING WELL INSTALLED IN 1980
- - ~— - —
. o o ) MMW-4  MONITORING WELL INSTALLED IN 1980 AND
/ ABANDONED BEFORE THIS REPORTING PERIOD
T *Mw-29 Denny's O MW-40 |
Restatrant OMW-33 MONITORING WELL INSTALLED IN 1991 OR 1992
O MW-45 { OSMW-2 MONITORING WELL INSTALLED By SCsS
MW-20 i *Mw-25 :
n i .
City of Seattle h.ﬁw-azl MW-33 <1 Unocal Property Line
/ Property n?w 49 O 5 Mg ~u MW-19
(MW £35S f;uw 37
o MW-22 MW-350 Unocal || T{]" A'LU
O SMW-1S MW-2 | gs#5353 |
|__SMW-5 [ Mw-18e
~ 0 o ] W-24
MW-6X |, MW-32A )
SMW-4p \ e -
S 0 SMW-2S joMw-1 | —— Mw-34__‘9w 3
MW-42 : "
-0 MW—12 o MW-27 *MW-=17 O MW-41
MW-11e - - W
WESTLAKE AVENUE NORTH ®Mw-13
o MW-14 SMW-15  MwW-16e | 0 43
~
Note: The locations of all features shown are approximate.
O MW-39
W MONITORING WELL LOCATIONS
Engineers ——
C e S it




10-1-973

NGt /3 ROF DEHFNE  OZ~/2-92  Rav ' Dekissp 32/2208)

VALLEY STREET

Burlington Northern Rail Spur

TERRY AVENUE NORTH

———

Unocal Property Line j

-w 1

Yachts

Northwest

Denny's
] Restaurant

Seattie East Vapor
Coliection Area

MW-49 8- -

City of Seattle Property

Below-Grade 2

Northwest Vapor
Collection Area

Northeast Vapor
Collection Area

Southeast Vapor
Collection Area

Yac
Auto Service Co.

VES Enclosure

hts Northwest

Above-Grade
(

RW-10:

Service Station 5353

/

RW-9

/
"®RW-4A

MERCER STREET

— Y _ D™ SEARTENR
0 40 80
e e ]

SCALE IN FEET

EXPLANATION:

MCNITORING WELL USED
FOR VAPCR EXTRACTION

®SMW-5

®RW-4A RECOVERY WELL USED

FOR VAPOR EXTRACTION
2" PVC VAPOR CONVEYANCE LINE

3" GALVANIZED iIRON
VAPOR CONVEYANCE LINE

BACKFILLED EXCAVATION USED
FOR VAPOR EXTRACTION

Note: The locations of all features shown are approximate.

L
Office l 77T
L W8 . | CRW-Teen
smw_zNGlOW“Grade WKZ}Q‘B{W-QG .
~ Seattle West Vapor &- Southwest Vapor
Collection Area Collection Area
WESTLAKE AVENUE NORTH
,,,;/a“-
i o
Geo§ZEngineers

VAPOR EXTRACTION SYSTEM LAYOUT

FIGURE 4




0161013E.DWG 0161013R04:061395

NLP:BCH -

EXPLANATION:
MONITORING WELL
. Mw-2 @ INSTALLED IN 1880
L
L i MONITORING WELL
N @ MW-33 ® |\STALLED IN 1991 OR 1992
Ll—l .
% 2 MONITORING WELL rd
0 v SMW-28 ® |\\STALLED BY SCS KA
Lt
s > 81 GROUND WATER ELEVATION
- H (FEET) ON 08/22/94 o 50 160
.
=
< %
9> GROUND WATER CONTOUR
” i — (FEET) ON 09/22/94 SCALE IN FEET
N Unocal G GE#ERALF:LDIREC&"ION /OF /GROUND
MW-386 Property Line WATER FLOW ON 09/22/94

/

8.1 1 po) W )
0/0 / MW-470 o

P MW-48 )
9.22 s
/@ MW-29
| ' Denny’s
! Restaurant
MW-45|0
City of | 933
Seattle
Property M.w_32 :

MW-49

SMW-3® [ sMW- w
! T Q
City Park | e
; | @ Mw-41

® MW-11

16.18

® MW-14

Note: The locations of all features shown are
approximacte.

GQROUND WATER ELEVATIONS
ON 09/22/94

O N
& Engineers

FIGURE &



016101 3F . DWG 0161013RO4:061395

NLP:BDH

>10,000

MW-38  pqw.46

3 Cl}mOOﬁ

SMW-3®

City Park /

i
/

VALLEY STREET

oMw-36
"4,000

_,/‘3 MW-29

SMW-4® ..

MW-44

10,0000 .

City of
Seattle
Property

000

TERRY AVENUE NORTH

MW-470

>10,000

SR
MW-48
>10,000

MW-45{0
>10,GUU

®
IMW-3

o
MW-49

Denny's
Restourant

....................................

............................

. ®SMw-28 |

1 _ . MW-34

MERCER STREET

Unocal
Property Line

o
. MW-40
- >10,000

MW-19

CllMw-ar_
>10,000

MWeo13 @MW-24

WESTLAKE AVENUE NORTH

EXPLANAT!ON:

) MONITORING WELL
MW-2 @ |\STALLED IN 1980

MONITORING WELL

MW-33 O |\STALLED IN 1991 OR 1992

MONITORING WELL
SMW-28 @ \sTaLLED BY Scs

Z N

80 160

<100 COMBUSTIBLE VAPOR CONCENTRATION

(PARTS PER MILLION) 0

SCALE IN FEET

C OMW-41
3,700

Notes: 1. The locations of ali features shown qre
approximate.

2. Combustible vapor concentrations were
measured with a Bachorach TLV sniffer
calibrated to hexane.

COMBUSTIBLE VAPOR CONCENTRATIONS
IN SELECTED WELLS ON 07/165/94

4

Geo %%Engineers

.

FIGURE 8




0161013G.DWG 0161013R04:061395

" NLP:BDH

VALLEY STREET

/o MW-29

City of
Seattle
Property

TERRY AVENUE NORTH

MERCER STREET

....-"“. \'-..

Unocal
Property Line

MW-470
D

A
MW-48
0

Denny's
Restaurant

............

SMW-3® ;
City Park

Unocal

_®SMw-28

e g
® MW-11 0

EXPLANATION;

MONITORING WELL
MW-2 @ \STALLED IN 1980

MW-33 O MONITORING WELL

INSTALLED IN 1991 OR 1982

MONITORING WELL
SMW-28 ® |\STALLED BY SCS

Z O~

0.28 GROUND VACUUM ON 07/15/494

WESTLAKE AVENUE NORTH

0 80 160

SCALE IN FEET

.02

Note: The locations of ali features shown are
approximate.

A
Geo %% Engineers

GROUND VACUUMS ON 07/16/94

FIGURE 7




APPENDIX A



APPENDIX A

MONITORING AND RECOVERY WELLS MEASUREMENTS AND SAMPLING

GROUND WATER ELEVATIONS

Depths to the ground water table relative to the monitoring well casing rims were measured
on the dates indicated in Table 4. The measurements were made using an electric water level
indicator. The water level indicator was cleaned with a Liquinox solution wash and a distilled
water rinse prior to use in each well. Ground water elevations were calculated by subtracting the
water table depths from the casing rim elevations. The ground water elevations are summarized
in Table 4.

FREE PRODUCT THICKNESSES
Free product thicknesses were measured in selected in monitoring wells on the dates
indicated in Table 4. The measurements were made using an electric product probe.

COMBUSTIBLE VAPOR CONCENTRATIONS

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

GROUND VACUUM |

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

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, and (3) vacuum pressure gauge.

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

GeoEngineers A-1 File No. 0161-013-R04/0706%5



VAPOR SAMPLING

Vapor samples were obtained from the sample port in the vapor conveyance line on the
dates listed in Table 2. The vapor samples were collected in evacuated stainless steel containers
by opening the valve in the sample port and allowing the vacuum in the canister to draw in the
vapors. Chain-of-custody procedures were followed in transporting the vapor samples to the
testing laboratory. The laboratory data sheets and chain-of-custody records are in Appendix B.

GeoEngineers A-2 File No. 0161-013-R04/070695



APPENDIX B

. ) . . ) . - . .



APPENDIX B

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

ANALYTICAL DATA REVIEW

The laboratory maintains an internal quality assurance program as documented in its
laboratofy quality assurance manual. The Jaboratory uses a combination of blanks, surrogate
recoveries, duplicates, matrix spike recoveries, matrix spike duplicate recoveries, blank spike
recoveries and blank spike duplicate recoveries to evaluate the validity of the analytical results.
The laboratory also uses data quality goals for individual chemicals or groups of chemicals based
on the long-term performance of the test methods. The data quality goals were included in-the
laboratory reports. The laboratory compared each group of samples with the existing data quality
goals and noted any exceptions in the laboratory report. The laboratory QA/QC and data quality
exceptions documented by the laboratory were reviewed by GeoEngineers using the applicable
data validation guidelines from the following documents: "Guidance Document for the
Assessment of RCRA Environmental Data Quality" draft dated 1988; "National Functional
Guidelines for Organic Data Review" draft dated 1991; and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic Analyses" dated 1988.

ANALYTICAL DATA REVIEW SUMMARY _

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

GeoEngineers B-1 File No. 0161-013-R04/070695
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ANALYTICAL TECHNCLOGIES, INC. 11 East Qlive Road Pensacola,

Analysis Report

Analysis: METHEANE

Accession: 405027

Client: GEQO ENGINEERS
Project Number: 0161-013-R69T11.03
Project HName: UNOCAL SEATTLE
Project Location: N/S

Department: SEMI-VOLATILE FUELS

Florida 32514

(904) 474-1001



Accession:
Client:

Project Number:
Project Name:

ANALYTICAL TECHNOLOGIES,

INC.

405027

11 East Clive Road

Pensacola,

"FINAL REPORT FORMAT - SINGLE"

GEO ENGINEERS
0161-013-R659T11.03
UNOCAL, SEATTLE

Florida 32514

(904) 474-1001

[0) Page 1
Date 05-May-94

Project Location: N/§
Test: METHANE
Analysis Method: ASTM D1946
Extraction Method: N/A
Matrix: . AIR
QC Level: N
Lab Id: 001 Sample Date/Time: 28-APR-94 1010
Client Sample Id: 940428-1 Received Date: 02-MAY-94
Batch: SPAQSS Extraction Date: N/A
Blank: A Dry Weight %: N/A Analysis Date: 03-MAY-94
Parameter: Units Results: Rpt Lmts: Q:
- METHANE % ND .05
ANALYST INITIALS KW
Comments:
B -4



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

[0) Page 2
. Date 05-May-S4
Common notation for Organic reporting

i/$ = NOT SUBMITTED

i1/A = NOT APPLICABLE

) = DILUTED OUT

& = MICROGRAMS

IG/L = PARTS PER BILLION.

IG/KG = PARTS PER BILLION.

1G/M3 = MILLIGRAM PER CURIC METER.
PMV = PART PER MILLION BY VOLUME.
1G/KG = PARTS PER MILLION.

1G/L = PARTS PER MILLION.

: = LESS THAN DETECTION LIMIT.

¢ = VALUES OUTSIDE OF QUALITY CONTROL LIMITS

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

"on

L

JRGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.

{0 = NOT DETECTED ABOVE REPORTING LIMIT.

iPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTICN LIMIT STUDIES.
PD = RELATIVE PERCENT DIFFERE&CE {OR DEVIATION)

ATI/GC/FID
ATI GAS CHROMATOGRAPHIC METHCD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME ICNIZATION DETECTOR (FID).

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

\TI/GC/FPD
ATT GAS CEROMATQOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME PHOTOMETRIC DETECTCR (FPD) IN SULFUR-SPECIFIC MODE.

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

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

«JT = LISA THOMASON

:D = CHRISTY DRAPER

P = INGRID PITTMAN

P = ROB PEREZ

;KR = SVETLANA RODKINA
JGH = DARREL HALSELL

W = KAREN WADSWORTH
B = PAMELA BREWTON :
W = MONIQUE VEREEYDEN
‘W = STEVE WILHITE

IC = DAVID CELESTIAL



ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola,

Analysis Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accesgsion: 405027

Client: GEQO ENGINEERS
Project, Number: 0161-013-R69T11.03
Project Name: UNOCAL SEATTLE
Project Location: N/S

Department: GC/VOA

Florida 32514

(904)

474-1001



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

[0) Page 1
Date 04-May-54

Accession: 405027

Client: GEC ENGINEERS

Project Number: 0161-013-R69T11.03

Project Name: UNOCAL SEATTLE

Project Location: N/S

Test: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Analysis Method: 5030/8020/8015 / SW 846, 3rd Edition, Sep. 1986 and Rev. 1, July 1952
Extraction Metheod: N/A

Matrix: AIR

QC Level: I

Lab Id: 001 ' Sample Date/Time: 28-APR-94 1010
Client Sample Id: 940428-1 Received Date: 02-MAY-94 :
Batch: ETB087 Extraction Date: N/A

Blank: A Dry Weight %: N/A Analysis Date: 03-MAY-94
Parameter: Units: Results: Rpt Lmts: Q:

TOTAL VOLATILE HYDROCAREONS MG/M3 ND 500

ANALYST INITIALS JP

Comments:



ANALYTICAL TECHNCLOGIES, INC.

ANALYSIS:

ACCESSION:

CLIENT:

PROJECT NUMBER:
PROJECT NAME:
PROJECT LOCATION:
DEPARTMENT:

11 EAST OLIVE ROAD PENSACOLA, FLORIDA

QUALITY CONTROL REPORT

METHANE

405027
GEO ENGINEERS
0161-013-R69T11.03
UNOCAL SEATTLE
N/S

SEMI-VOLATILE FUELS

32514



NITROGEN BLANK ANALYSIS

DATE:

METHOD: ASTM D1946

BATCH:

METHANE

COMPOUND f UNITS

VOL. %

0.0

REPORTING LIMIT

ND

RESULT

AP



CHECK STANDARD (POST-RUN)

DATE: 5-3-94

METHOD: ASTM D1246

BATCH: SPAQ55
COMPOUND RF (IC} | RF (PS) %D | QC LIMITS ‘
METHANE 1.97 E-5 1.99 E-5 1.0 15

~ SOURCE FOR CONTROL LIMIT 1S INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM AND ASTM D1946..

B - 10



ANALYTICAL TECHNOLOGIES, INC. 11 East Clive Road Pensacola,

Quality Control Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 405027

Client: . GEQ ENGINEERS
Project Number: 0161-013-R69T11.03
Project Name: UNOCAL SEATTLE
Project Location: N/S

Department : GC/VOA

B -11

Florida 32514

(904)

474-1001



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

[C) Page 1
Date 04-May-94
"QC Report"
Title: Bag/Can Blank ,
Batch: ETB087 ‘
Analysis Method: 5030/8020/8015 / SW B46, 3rd Edition, Sep. 1986 and Rev. 1, July 15392
Extraction Method: N/A ‘ :

Blank Id: A Date Analyzed: 03-MAY-94 Date Extracted: N/A

Parameters: Units: Results: Reporting Limits:
BENZENE ‘ MG/M3 ND 1
ETHYL BENZENE MG/M3 ND 1
TOLUENE MG/M3 ND 5
XYLENES MG/M3 ND 2
TOTAL PETRQLEUM HYDROCARBON ’ MG /M3 ND 500
TRIFLUOROTOLUENE (PID} %¥REC/SURR 96 70-130
TRIFLUOROTOLUENE (FID} %REC/SURR 108 70-130
ANALYST INITIALS JA
Comments:

B - 12



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

[0} Page 2
Date 04-May-54
"QC Report"
ritle: Bag/Can Reagent
latch: ETBO87 ‘
inalysis Method: 5030/8020/8015 / SW 846, 3rd Edition,. Sep. 1986 and Rev. 1, July 1992
ixtraction Method: N/A .
RS Date Analyzed: 03-MAY-54 RS Date Extracted: N/A
RSD Date Analyzéed: 03-MAY-94 RSD Date Extracted: N/A
Spike Sample RS RS RSD RSD RPD Rec
Jarameters: Added Conc Conc %¥Rec Conc %¥Rec RPD Lmts Lmts
IENZENE 50 <1 51 102 48 96 6 11 B2-120
TOLUENE 50 <5 48 96 47 94 2 14 77-125
sjurrogates:
MRIFLUOROTCLUENE {PID) . 106 95 70-130
lomments:
lotes:

UNITS IN MG/M3 = MILLIGRAM PER CUBIC METER N/S = NOT SUBMITTED

< = LESS THAN REPORTING LIMIT

SOURCE FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE
PROGR2AM AND METHOD REFERENCE.

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

B - 13
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ANALYTICAIL, TECHNOLOGIES, INC. 11 East QClive Reoad Pensacola, Florida 32514 (904} 474-1001

[0) Page 3
Date 04-May-94

Common notation for Organic reporting

/S = NOT SUBMITTED
/B = NOT APPLICABLE
= DILUTED QUT
UG/L = PARTS PER BILLION,
/KG = PARTS PER BILLION.
/KG = PARTS PER MILLION.
/L. = PARTS PER MILLION.
< = LESS THAN DETECTION LIMIT.
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS
URCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
D REFERENCED METHOD.
GANIC SOILS ARE REPORTED ON A DRY WEIGHT BASIS.
** COMPOUNDS FLAGGED IN METHOD ARE NOT WITHIN THE FIVE POINT CURVE. THEY
E SEARCHED FOR QUALITATIVELY.
= NQOT DETECTED ABOVE REPORTING LIMIT.

SR-SHELLEY REAMSMA
MLP-MELISSA POPE
H-TRICIA HOLSTON
~LEIGH DUVALL
M-MIKE MCKENZIE
KWS-KENDALL SMITH
S-KIMBERLY SMITH
E— GREG FOOTE
-NICOLE CALL
JP-JOSEPH POPE
JA-JENNIFER ALEXANDER
~HEATHER BIANCATANA
M-PENNY A, MALOUIN
.W-MARIE CLAUDIA WALTON
3B-SHARON BRADDOCK

B - 14



Accession #: %QQ 9-7

PROJECT SANPLE INSPECTION FORM

1. Was there a Chain of Custody? @ HO 7. Are samples cocrectly presorved for -
. : analysis required? ’

2. Was Chain of Custody propady relinquished? @ Sno 8. {s there sufficient volumes foc anealysis
regquesied?

3. Were camplos received cold? (At 4° of onica) . @ NO 9. Ware samplae roceived within holding

tmae?

doatified?

in dismater ia volatile botlas?
s, Wace samples raceived in propec containsce {ar @ NO Tt {f sanf, ware meatnax spike botdas
analysic raquasted?

returned?

6. Waeore all samplo containers received intect? NO

Tracking Number: - B ;%—7 L Shipped By: _\ Dﬁ_\Qq

G2
Gy

4. Wero ol containers properiy labeled and @ NO 10.  Was thare hosdspace graater then %™

YES

© YES

Date received: 5@— ‘f’ (—é o

NO

NO

}éCooler Number: F\SXFS

Qut of Control Events and Inspection Comments:

-

~

spected By: ; (—'\’:_ Date: 5!3!QL( Logged Bv'-%g:_ Date:Sf;l)c?L\(

B - 15
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C)%K Ano!yﬂcolTechnologies,Inc. - 11East Olive Road  Pensacola, Florida 32514

Reviewed by:

Client:

Project Name:
Project Number:
Project Location:
Accesgion Number:

Project Manager:
Sampled By:

SIGNATURE PAGE

I Pnbject Manager

GEQ ENGINEERS
REDMOND, WASHINGTON

UNOCAL S5S5-5353
01€1-013-R69
WESTLAKE & MERCER
407482

NORM PURI
NLP

B - 17

(904) 474-1001
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ANALYTICAL, TECHNOLOGIES,

Analysis; METHANE

Accession:
Client:

Project Number:
Project Name:
Project Location:
Department:

INC.

11 East Olive Road Pensacola,

Analysis Report

407482

GEQ ENGINEERS
0161-013-R69

UNOCAL S5S-5353
WESTLAKE & MERCER
SEMI-VOLATILE FUELS

B - 18

Florida 32514

(904) 474-1001



ANALYTICAL TECHNOLOGIES,

Accession:
Client:

Project Number:
Project Name:
Project Location:

INC. 11 East Olive

"FINAL REPORT

407482

GEO ENGINEERS
0161-013-R63
UNOCAL S5S5-5353
WESTLAKE & MERCER

Road Pensacola,

FORMAT - SINGLE"

Florida 32514

(904) 474-1001

{0) Page 1
Date 29-Jul-94

Test METHANE
Analysis Method: ASTM D1346
Extraction Method: N/a
Matrix: AIR
QC Level: N
Lab I4: 001 Sample Date/Time: 15-JUL-94 0630
Client Sample Id: 940715-1 Received Date: 19-JUL- 94
Batch: SPAOB3 Extraction Date: N/A
Blank: A Dry Weight %: N/a Analysis Date: 23-JUL-94
Parameter: Units: Results: Rpt Lmts: Q:
METHANE % ND 0.05
ANALYST INITIALS KW
Comments:

B - 19



ANATLYTICAL TECHNOLOGIES, INC. 11 East Olive Recad Pensacola, Florida 32514 (8904) 474-1001

[0) Page 2
Date 25-Jul-94
p]
Ji

Common notation for Organic reporting

= NOT SUBMITTED
= NOT APPLICAELE
DILUTED OUT
G = MICROGREMS :
/L = PARTS PER BILLION,
/KG = PARTS PER BILLION.
/M3 = MILLIGRAM PER CUBIC METER.
>PMV = PART PER MILLION BY VOLUME.
/KG = PARTS PER MILLION.
/L = PARTS PER MILLION.
= LESS THAN DETECTION LIMIT.
« = VALUES OUTSIDE OF QUALITY CONTROL LIMITS

URCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
D REFERENCED METHOD.

JRGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.
= NOT DETECTED ABOVE REPORTING LIMIT,
PT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTICON LIMIT STUDIES.
ID = RELATIVE PERCENT DIFFERENCE (CR. DEVIATION)
Y

1/GC/FID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
l. WITH FLAME IONIZATION DETECTOR (FID) .
I/GC/FIX ‘

ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD)

‘ AND FLAME IONIZATION DETECTOR (FID).
WI/GC/FPD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
ll WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE.
1/GC/PID

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

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

LISA THOMASON
CHRISTY DRAPER
SVETLANA RODKINA
DARREL HALSELL
KAREN WADSWORTH
PAMELA BREWTON
MONIQUE VERHEYDEN
STEVE WILHITE

LI I I I

B - 20
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ANATYTICAL TECHNOLOGIES, INC.

11 East Olive Road Pensacola,

Anzalysis Report

Bnalysis: VOLATILE METHCD 8240 BAG/CAN

Accessicn:
Client:

Projsct Number:
Project Name:

Project Locstion:

Department:

407482

GEO ENGINEERS
0161-013-R69
UNOCAL 55-5353
WESTLAXE & MERCER
ORGANIC/MS

B -21

Florida 32514

(904)

474-1001



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

[C) Page 1
Date 03-2ug-9%4
"FINATL, REPORT FORMAT - SINGLE"

Accession: 4074862

Client: GEC ENGINEERS

Project Number: 0161-013-Re9

Project Name: UNOCATL, §5-5353

Project Location: WESTLAKE & MERCER

Test: VOLATILE METHOD 8240 BAG/CAN

Analysis Method: 8240 / SW-846, 3rd Edition, September 1986 and Rev. 1, July 1832
Extraction Method: N/A

Matrix: AIR

QC Level: I

Lab Id: 001 Sample Date/Time: 15-JUL-354 0630
Client Sample Id: 5§40715-1 , Received Date: 19-JUL-94
Batch: MAB0BY Extraction Date: N/A
Blank: C Dry Weight %: N/A Analysis Date: 27-JUL-~94
Paramater: Units: Results: Rpt Lmts; Q-
ACETONE MG/M3 ND 0.2
ACRCLEIN MG/M3 ND 2
ACRYLONITRILE MG/M3 ND 2
BROMODICHLOROMETHANE MG /M3 ND 0.06
BROMOFORM MG/M3 ND 0.06
BROMOMETHANE ’ MG/M3 ND 0.06
2-BUTANQONE (MEK) MG /M3 ND 0.2

CARBON DISULFIDE MG/M3 ND 0.06
CARBON TETRACHLCRIDE MG/M3 . ND 0.06
CHLOROBENZENE . MG /M3 ND 0.06
CHLOROETHANE MG /M3 ND 0.06
2-CHLOROETHYLVINYL ETHER MG /M3 ND 0.06
CHLOROFCORM MG /M3 ND 0.06
CHLOROMETHANE MG /M3 ND 0.08
CHLORODIZBROMOMETHANE MG/M3 ND D.06
DIBROMOMETHANE MG /M3 ND 0.06
DICHLORODIFLUORCMETHANE MGE/M3 ND .06

1, 1-DICHLOROETHANE MG/M2 ND 0.06

1, 2-DICHLOROETHANE MG/M3 ND 0.06

1, 1-DICELOROETHENE MG/M3 ND 0.06

TRANS 1,2-DICHELORCETHYLENE MG /M3 ND 0.06

CISs 1,2 DICHLOROETEYLENE MG /M3 ND 0.06

1, 2-DICHLOROPROPANE MG/M3 ND 0.06
CIS-1,3-DICHLORCPROPENE MG/M3 ND 0.06
TRANS-1, 3-DICHLOROPROFPENE MG/M3 ND 0.06

1, 4-DICHLORO-2-BUTENE MG,/M3 _ND 0.G6
- ETHYL METHACRYLATE MG /M3 ND 0.06
2-HEXANONE . MG/M3 ND 0.2
IODOMETHANE MG/M3 ND 0.06
METEYLENE CHLORIDE MG /M3 ND 0.1

4 -METHYL~2-PENTANONE MG/M3 ND 0.2
STYRENE MG /M3 ND 0.06
1,1,2,2~-TETRACHLOROETHANE MG/M3 ND 0.06
TETRACHLOROETHENE MG,/M3 ND 0.06
1,1,1-TRICHLOROETHANE MG/M3 ND 0.06

1,1, 2-TRICELCROETHANE MG/M3 ND 0.C6
TRICHLORQETHENE MG /M3 ND 0.086
TRICHLOROFLUOROMETHANE " MG/M3 ND G.06

1,2,3 TRICHLOROPROPANE MG /M3 ND 0.06

B - 22



ANALYTICAL, TECHNOLCGIES, INC. 11 East Olive Road Pensaccla, Florida 32514 (504) 474-1001

[0} Page 2
Date 03-Aug-94
"FINAT, REPORT FORMAT - SINGLE"

Accession: 407482

Client: GEQ ENGINEERS

Project Number: 0161-013-R69

Project Name: UNOCAL 55-5353

Project Location: WESTLAKE & MERCER

Test:’ VOLATILE METHCD 8240 BAG/CAN

Analysis Method: 8240 / SW-846, 3rd Edition, September 1986 and Rev. 1, July 1992
Extraction Method: N/A ‘
Matrix: AIR

QC Level: I

Lab Id: 0ol Sample Date/Tims: 15-JUL-94 0830
Client Sampls Id: 540715-1 Received Date: 19-JUL-94
Parameter: Units: Results: Rpt Lmts: Q:

VINYL ACETATE MG/M3 ND 0.0¢6

VINYL CHLORIDE MG /M3 ND 0.06
BROMOFPLUCRORENZENET %REC/SURR 102 g2-118
1,2-DICHLOROETHANE-D4 %REC/SURR 114 7B-122

TOLUENE-DB %¥REC/SURR 104 B1-127

ANALYST INITIALS LL

Comments:

B - 23



ANALYTICAL TECHNOLOGIES, INC.

ANALYSIS:

ACCESSION:
CLIENT:

PROJECT NUMBER:
PROJECT NAME:
PROJECT LOCATION:
DEPARTMENT:

11 EAST OLIVE ROAD PENEACOLA, FLORIDA

QUALITY CONTROL REPORT

METHANE

407482

GEO ENGINEERS
0161-013-R69
UNOCAL S$5-5353
WESTLAKE & MERCER
SEMI-VOLATILE FUELS

B - 24

32514



NITROGEN BLANK ANALYSIS

DATE: 7/23/94

METHOD: ASTM D1946

BATCH: _ SPA083

COMPOUND UNITS

REPORTING LIMIT

METHANE VOL.%

0.05

RESULT

- ND

B~ 25



INITIAL CALIBRATION

DATE: 7/23/94

METHOD: ASTM D1846

BATCH: _SPA083

COMPOUND RF RF RF RF RF

AVG
RF

SD

%RSD

METHANE 195 | 198 | 3.00
: ES E5 | ES5

2.31
E-5

5.98
E-6

26

B - 26




CHECK STANDARD (POST-RUN)

DATE: _ 7/23/94

METHOD: ASTM D1946

BATCH: _SPA083

COMPOUND RF (IC) RF (PS}

%D

QC LIMITS

METHANE |1 2.31E-B 1.95 E-5

15

N/A

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM AND ASTM D1946.

B~ 27
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ANALYTICZL TECHNCLCGIES, INC. 11 East Oliive Road Pensacola,

Quality Control Report

anelysis: VOLATILE METHOD 8240 BAG/CAN

Accession: 407482

Client: GEC ENGINEERS
Project Number: 0161-013-RE9
Project Namsa: UNOCAL S85-5353
Project Location: WESTLAKE & MERCER
Departmant : ORGANIC/MS

B - 28

Ficrida 32314

(904}

474-1001



ANAZLYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Flérida 32514 (904) 474-10031

: [0) Page 1
. Date 03-Aug-94
"QC Report®

Title: , Bag/Can Blank

Batch: MARQ089 :

Analysis Method: 240 / SW-846, 3rd Edition, September 1986 and Rev. 1, July 1992
Extraction Method: N/A

Blank Id: C - Date Analyzed: 27-JUL-94 Date Extracted: N/A
Parameters: Units: Results: Reporting Limits:
ACETONE MG /M3 ND 0.1
ACROLEIN. MG/M3 ND 1
ACRYLONITRILE MG/M3 ND 1
BENZENE : MG/M3 ND 0.03
BROMODICHLOROMETHANE MG/M3 ND 0.03
BROMOFORM MG/M3 ND 0.03
BROMOMETHANE MG/M3 ND 0.02
2-BUTANONE (MEK) : MG /M3 ND 0.1
CARBON DISULFIDE MG /M3 ND 0.03
CARBON TETRACHLORIDE MG/M3 ND 0.03
CHLOROBENZENE - MG/M3 KD 0.03
CHLOROETHANE MG/M3 ND 0.03
2-CHLORQETHYLVINYL ETHER MG/M3 ND 06.03
CHLOROFORM MG /M3 ND ¢.03
CHLORCOMETHANE MG/M3 ND ¢.03
CHLORODIEBROMOMETHANE MG/M3 D c.03
DIBROMCMETHANE MG /M3 ND 0.032
DICHLORODIFLUOROMETHANE MG/M3 ND 0.03
1,1-DICHLOROETHANE MG/M3 ND 0.03
1,2-DICHLOROETHANE MG /M3 ND 0.03
1, 1-DICHLOROETHENE MG/M3 ND 0.03
TRANS 1,2-DICHLOROETHYLENE MG/M3 ND 0.03
CIS 1,2 DICHLORCETHYLENE MG/M3 ND 0.03
1,2-DICHLOROPROPANE MG /M3 ND 0.03
CIS-1, 3-DICHLOROPROPENE MG/M3 ND 0.03
TRENS-1,3-DICHLORCPROPENE MG /M3 ND 0.03
1,4-DICHLORO-2-BUTENE . MG/M3 nND 0.03
ETHYL BENZENE ) MG/M3 ’ ND 0.03
ETHYL METHACRYLATE MG/M3 ND 0.03
2 -HEXANONE MG/M3 : ND 0.1
IODOMETHANE | MG/M3 ND 0.03
METHYLENE CHLORIDE MG /M3 ND C.07
4 -METHYL- 2-PENTANONE MG/M3 ND 0.1
STYRENE . MG/ M3 ND 0.03
1,1,2,2-TETRACHLCOROETHANE MG/M3 ND 0.03
TETRACHLCROETHENE MG /M3 ND 0.03
TOLUENE MG /M3 ND © 0.03
1,1,1-TRICELOROETHANE MG/M3 ND 0.032
1,1,2-TRICHLORCETHANE MG/M3 ND 0.03
TRICHLOROETHENE MG /M3 ND 0.03
TRICHELOROFLUCROMETHANE MG/M3 ND 0.03
1,2,3 TRICHLCROPROPANE MG/M3 ND 0.03
VINYL ACETATE ' MG/M3 ND 0.03
VINYL CHLCRIDE MG/M3 ND 0.03
TCTAL XYLENES . MG/M3 ND 0.03
.BROMOFLUOROBENZENE %REC/SURR i1 82-118

B - 29‘



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

Title: Bag/Can Rlank
Batch: MARBOBS
Analysis Method: 8240 / SW-84¢,
Extraction Method: N/A

"QOC Report"

ird Edition,

{0) Page 2
Date 03-Aug-54

September 1%86 and Rev. 1, July 1592

Parameters:
1,2-DICHLORCETHANE-D4

TOLUENE-DB
ANALYST

Comments:

Units:

$REC/SURR
$REC/SURR
INITIALS

Results: Reporting Limits:
105 78-122

104 81-127

LL

B - 30



ANALYTICAT, TECHNOLOGIES, INC. 11 East Olive Road Pensaccela, Florida 32514 {904} 474-1001

[0) Page 3
Date 03-Aug-94
"OC Repert”
Title: Bag/Can Reagent
3atch: MAEOB8S : )
analysis Msthod: 8240 -/ SW-846, 3rd Edition, September 1986 and Rev. 1, July 18852
Ixtraction Method: N/A

RS Date Analyzed: 26-JUL-94 RS Date Extracted: N/A
RSD Date Analyezed: 26-JUL-94 RED Date Extracted: N/A
Spike Sample RS RS RSD RSD RPD Rec

Parameters: Added Conc Conc %Rec Conc %¥Rec EPD Lmts Lmts
1, 1-DICHLCROETHENE : 2.0 <0.03 1.9 S5 2.0 100 5 29 61-145
TRICHLOROETHENE 2.0 <0.03 2.0 1c0 2.0 i0c © 20 71-120
2ENZENE 2.0 <{.03 2.2 110 2.2 110 O 20 T6-127
TOLUENE 2.0 <0.03 2.0 100 2.1 105 5 20 76-125
"HLOROBENZENE 2.0 <0.03 2.1 108 2.2 110 5 20 75-130
Surrogates:
1,2-DICHLOROETHANE-D4 101 101 78-122
TOLUENE-DS 99 98 g1-127
FROMOFLUORCEENZENE 104 . 103 82-118
“omments
JNores:

N/S = NOT SUBMITTED N/A = NOT APPLICAEBLE D = DILUTED OUT

MG/M3 = PARTS PER BILLION. < = LESS THAN REPORTING LIMIT.

* = VALUES OQOUTSIDE OF QUALITY CONTROL LIMITS.

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

B - 31
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ANALYTICRL TECHNOLOGIES, INC. 11 East Clive Road Pensacola, Florida 32514 (904) 474-1001

{0) Page 4
Date (03-Aug-54

. Common notation for Organic reporting

N/S NOT SUBMITTED

N/& NOT APPLICABLE

D = DILUTED CUT

UG/L = PARTS PER BILLION.

UG/ KG PARTS PER BILLION.

PARTS PER MILLICN.

MG/L = PARTS PER MILLION.

MG/M3 = MILLIGRAMS PER CUBIC METER.

NG = NANOGRAMS.

UG = MICROGRAMS.

PPRV = PARTS PER BILLION/VOLUME.

< = LEZSS THEAN DETECTION LIMIT.

* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS

J = THE REPORTED VALUE IS EITHER LESS THAN TEE REPORTING LIMIT BUT
GREATER TH2ZN ZERO, CR QUANTITATED AS A TIC; THEREFORE, IT IS
ESTIMATED. ‘

JJ = REPORTED VALUE IS ESTIMATED DUE TO MATRIX INTERFERENCE.

ND = NOT DETECTED ABOVE REPORT LIMIT.

RFT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES.

RPD = RELATIVE PERCENT DIFFERENCE (CR DEVIATION)

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

ORGAWIC SOILS ARE REPORTED ON A DRY WEIGHT BASIS.

DUE TO THE NATURE OF THE SAMPLE MATRIX, MATRIX SPIKE/MATRIX SPIKE
DUPLICATE ANALYSIS CANNOT BE PERFORMED FOR AIR ANALYSIS.

LEVERNE PETERSON RW

LF = = RITA WINGO

DWB = DAVID BOWERS LD = LARRY DILMORE
DE = DENNIS EBESON DC = DAVID CELESTIAL
LL = LANCE LARSON RB = RAFAEL BARRAZA
JA = JCENNIFER ALEXANDER

B - 32



)f 1\ AnolyticalTechnologies,Inc. "

PR-OJECT SAMPLE INSPECTION FORM

Accession #: _ L{;Q)w 4%>’
1. " Was there & Chain of Custody? @ NO 7.

2. Was Chain of Custody properly relinguished? (?ES) NO 8.

3. Were samples received cold? (At 40 or on ice)

identified?

B. Were samples received in proper containers for
analysis requested?

NO

6. Were all sample containers received intact?

Tracking Number: C')L 3 3 - O 5§
Cooler Number: IQ\\%

Out of Control Events and Inspection Comments: -

ND 1.

4. Were all containars properly labsled and @ NO 10.

Date rebeived:‘.j \\Iqt/th

Are samples correcily preserved for
snalysis requiregd?

Is there sufficient volume for analysis @

reguested?

Were sambles received within holding @

time?

Was there headspace greater than 4"~
in diameter in volatile bottles?

If sent, waere matrix spike bottles
returned?

i

@

YES

YES

NO

NG

816,

Shipped By: UWOS

Pote i an 2 Yod neod ﬁ:&wﬂ o

Lokt 7/&\(1991

b v

Inspected .By: :Q? Date: l A

BLR WP51/SAMPLECO/SAMPLE INS

Loggea By: < ‘; i - Date:

Octaber 11, 1993




CHAIN OF CUSTODY K
e es D) Y Y LU\ AnalyticolTechnologies, Inc.

I e - 11 EAST OLIVE ROAD . = PHONE (904} 474-1001

: PENSACOLA, FLORIDA 32514
PART 1 — Bottle Shipment Information g ‘

CLIENT: CLIENT PROJECT NUMBER: "<_

CH..C) e o EZr eI _ T -
PRESERVATIVE o PLASTIC CONTAINERS GLASS CONTAINERS N
l SAMPLE : $
CONTAINERS & $ o
&, 53 &5
SHIPPED S s/ &/ SIS/S s/ /F/s/s/S/8/S
> 3/ &G . F/ &/ K/ e xR ESAF ¥/ s
S/S/e [/ /LS 5/ 5/ 85/ S/ S/ S/ S/ S/ &/ S/ 8 &) )& &S
T AATATATATA T4 TAYAYAYEIEYEYE VY Ay A AN AN A A N Y T A N R VR Gy
' [ : Ai RIS
I ?NQUISHED 7 HRE DATE RECEIVED TIME DATE
[ W PO / ﬂ /J}Jﬁﬂﬁi ‘jfz{?\:' -6 7Y = )
I PARTQ Sam@lnformatlon Z:;&PARAMETERS AND PRESEBVATIVES
SAMPLE MATRIX .
DW DRINKINGWATER oL OIL -_‘ \
l WW WASTEWATER AR AIR ’
GW GROUNDWATER SL SLUDGE N/ S e/
SW SURFACEWATER : é’ \N’ o
SO SOIL Ny N
I SAMPLE LD DATE | T A LY
.D. IME | MATRIX TOTAL ONLY
GG0 715 - | 7’/5-;/3,4 ool A |k ¥
l N
' TOTAL NUMBER OF BOTTLESLCONTAINERS
RELINQUISHEDBY: ~ ~ " " |DATE|TME |RECEvEBBY. L~ o DATE | TIME
_ Y 5T FES Dy
l T 7/ Ser 75 )h’f‘wm . "L\y [AED
. M o i . . . - < \l { 1 . ). . _:". L .
I. B - 34
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):f ék, AnalyticalTechnologies,Inc. 11eastoiverood  Pensacola, Floida 32514 (504) 474-1001

SIGNATURE PAGE

Geokngineers
0CT 11 1994

Routng ,..___ﬁ@@.iiﬁ:ﬁ.‘.ﬁx::1:

File

Reviewed by: )C\ T % |

00

= ATI Project ‘Manager
Client: GEO ENGINEERS
REDMOND, WASHINGTON
Project Name: UNOCAL STATION 5353
Project Number: 0161-013-R&S

Project Location: WESTLAKE
Accession Number: 409820

Project Manager: NORM L. PURI
Sampled By: ATLLAN W. MILLS
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ANALYTICAIL TECHNOLOGIES, INC. 11 East QOlive Road Pensaccla, Florida 32514

Analysis Report

Analysis: METHANE

Accession: 409820

Client: GEQ ENGINEERS
Project Number: 0161~013-R69
Project Name: UNOCAL STATION 5353
Project Location: WESTLAKE
Department: SEMI-VOLATILE FUELS

B - 36
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ANALYTICAL TECHNOLOGIES, INC.

Accession:
Client:
Project Number:
Project Name:

11 East Olive Road Pensacola, Florida 32514

"FINAIL, REPORT FORMAT - SINGLE"

409820
GEQ ENGINEERS
0161-013-R69

UNOCAL STATION 5353

{904) 474-1001

(0) Page 1
Date (4-0Octr-54

Project Location: WESTLAKE
Test: METHANE
Analysis Method: ASTM D1346
Extraction Method: N/A
Matrix: AIR
QC Level: N
Lab Id: 001 Sample Date/Time: 22-SEP-94 0734
Client Sample Id:  9409%22-1 Received Date: 26-SEP-94
Batch: SPA(95 " EXtraction Date: N/A
Blank: A Dry Weight %: N/A Analysis Date: 30-SEP-94
Parameter: Unitg: Results: Rpt Lmts: Q:
METHANE % . ND 0.05
ANALYST INITIALS KW
Comments:
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ANATYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-10Q1

l [0) Page 2
Date 04-0Oct-94
/

Common notation for Organic reporting

= NOT SUBMITTED
= NOT APPLICABRLE

DILUTED OUT
= MICROGRAMS

/L = PARTS PER BILLION.

/KG = PARTS PER BILLION.
G/M3 = MILLIGRAM PER CUBIC METER.

MV = PART PER MILLION BY VOLUME.

/KG = PARTS PER MILLION.

/I = PARTS PER MILLION.

= LESS THAN DETECTION LIMIT.
VALUES OUTSIDE OF QUALITY CONTROL LIMITS

s
A

[

URCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
D REFERENCED METHOD.

BGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.
i = NOT DETECTED ABOVE REPORTING LIMIT.

'PT LIMIT = REPORTING LIMITS BASED ON METHCD DETECTION LIMIT STUDIES.
ID = RELATIVE PERCENT DIFFEREI;IC‘E {(OR DEVIATION)

TI/GC/FID E
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
l WITH FLAME IONIZATION DETECTOR (FID).
TI/GC/FIX
ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD)
l AND FLAME IONIZATION DETECTOR (FID).
TI/GC/FPD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
l WITH FLAME PHOTOMETRIC DETECTOR {(FPD) IN SULFUR-SPECIFIC MODE.
'1/6C/PID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
l WITH PHOTOIONIZATION DETECTOR (PID).
1/6C/TCD

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

LISA THOMASON
SVETLANA RODKINA
DARREL HALSELL
KAREN WADSWORTH
MONIQUE VERHEYDEN
ROBERT PEREZ
KERRY KUST

STEVE WILHITE
JACKIE PRICE
STEVE FILOROMO

LI T | T S S

B - 38



ANALYTICAL TECHNOLOGIES, INC.

11 East Olive Road Pensacola,

Analysis Report

Analysis: VOLATILE METHOD 8240 BAG/CAN

Accession:
Client:

Project Number: .
Project Name:

Project Location:

Department :

409820

GEQ ENGINEERS
0161-013-R69 .
UNOCAL STATION 5353
WESTLAKE

ORGANIC/MS

B -39

Florida 32514

(904) 474-1001



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

[O) Page 1
Date 07-0ct-94
"FINAL REPORT FORMAT - SINGLE"

Accession: 409820

Client: GEQO ENGINEERS

Project Number: 0161-013-R69

Project Name: UNOCAL STATION 5353

Project Location: WESTLAKE

Test: VOLATILE METHOD 8240 BAG/CAN

Analysis Method: 8240 / SW-846, 3rd Edition, September 1986 and Rev. 1, July 1992
Extraction Method: N/A :

Matrix: AIR

QC Level: I

Lab Id: 001 Sample Date/Time: 22-SEP-94 (734
Client Sample Id: 540522-1 Received Date: 26-SEP-94
Batch: MAB11S Extraction Date: N/a
Blank: B Dry Weight %: - N/A Analysis Date: 06-0CT-94
Parameter: Units: Results: Rpt Lmts: Q:
ACETONE MG/M3 ND 0.1
ACROLEIN MG/M3 ND 1
ACRYLONITRILE MG/M3 ND 1
BROMODICHLOROMETHANE MG/M3 ND .03
BROMOFORM MG/M3 ND 0.03
BRCOMCMETHANE MG/M3 ND 0.03
2-BUTANONE (MEK} MG/M3 ND 0.1

CARBON DISULFIDE MG/M3 ND 0.03
CARBON TETRACHLORIDE MG/M3 . ND 0.03
CHLOROBENZENE MG/M2 ND 0.03
CHLOROETHANE MG/M3 ND 0.03
2-CHLOROETHYLVINYL ETHER MG /M3 ND 0.03
CHLOROFORM ' MG /M3 MD 0.03
CHLORCMETHANE MG /M3 ND - 0.03
CHLORODIBROMOMETHANE MG/M3 ND 0.03
DIBROMOMETHANE MG/M3 ND 0.03
DICHLORODIFLUOROMETHANE MG/M3 ND 0.03
1,1-DICHLOROETHANE MG/M3 ND 0.03
1,2-DICHLOROETHANE MG/M3 ND 0.03

1, 1-DICHLOROETHENE MG/M3 ND 0.03

TRANS 1,2-DICHLOROETEYLENE MG /M3 ND 0.03

CIS 1,2 DICHLOROETHYLENE MG/M3 ND 0.03

1, 2~-DICHLOROPROPANE MG /M3 ND 0.03
CIS-1,3-DICHLOROPROPENE MG /M3 ND 0.03
TRANS-1, 3-DICHLOROPROPENE MG/M3 ND 0.03

1, 4-DICHLORO-2 -BUTENE MG /M3 ND ¢.03

ETHYL METHACRYLATE MG /M3 ND 0.03

2 -HEXANONE MG /M3 ND 0.1
IODOMETHANE MG/M3 ND .03
METHYLENE CHLORIDE MG/M3 ND 0.07

4 -METHYL- 2 - PENTANONE MG/M3 ND 0.1
STYRENE MG/M3 ND 0.03
1,1,2,2-TETRACHLOROETHANE MG/M3 ND 0.03
TETRACHLOROETHENE MG/M3 ND 0.03
1,1,1~TRICHLOROETHANE : MG /M3 ND 0.03
1,1,2-TRICHLOROETHANE MG/M3 ND 0.03
TRICHLORQETHENE MG/M3 ND 0.03
TRICHLOROFLUOROMETHANE MG/M3 ND 0.03

1,2,2 TRICHLOROPROPANE MG/M3 ND 0.03
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ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001

Accession:
Client:

Project Number:
Praject Name:
Project Location:
Test:

Analysis Method:

) [0) Page 2
- Date 07-0ct-94
"FINAL REPORT FORMAT - SINGLE"

409820

GEQ ENGINEERS

0161-013-R69

UNOCAL STATION 5353

WESTLAKE ‘

VOLATILE METHOD 8240 BAG/CAN = .

8240 / SW-846, 3rd Edition, Septémber 1586 and Rev..1l, July 1982

Extraction Metheod: N/2
Matrix: AIR
QC Level: I
Lab I4: 001 ' Sample Date/Time: 22-SEP-94 0734
Client Sample Id: 940322-1 Received Date: 26-8SEP-94
Parameter: Units: Results: Rpt Lmts: Q:
VINYL ACETATE MG/M3 ND 0.03
VINYL CHLORIDE MG/M3 ND 0.03
BROMOFLUOROBENZENE %REC/SURR 103 82-118
1,2-DICHLOROETHANE-D4 %REC/SURR 105 78-122
TOLUENE-DS8 : %REC/SURR 96 81-127
ANALYST INITIALS LL
Comments:
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NITROGEN BLANK ANALYSIS

DATE: _SEPT-30-94

METHOD: ASTM D1946

BATCH: SPAD95

COMPOUND I  UNITS

METHANE VOL.%

0.05

REPORTING LIMIT | RESULT .

ND

B - 42



INITIAL CALIBRATION

DATE: JUL-23-94

METHOD: ASTM D13946

BATCH: ___SPAQ95

COMPQOUND RF | RF RE RF | RF
1 2 3 4 5

E-5 E-5 E-6

AVG ' SD

RF

METHANE 1.9%5 1.98 1.96

1.96E-5

1.73
E-5

%RSD

0.88

B - 43



CONTINUING CALIBRATION

DATE: SEPT-30-94

METHOD: ASTM D1946

BATCH: _ SPA095

COMPOUND RF (IC) ! RF (CC) %D I QC LIMITS

—

METHANE 1.96E-5 1.97E5 0.81 ‘ 20

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM AND ASTM D1946,

B — 44



CHECK STANDARD (POST-RUN}

DATE: _SEPT-30-94

METHOD: ASTM D1946

BATCH: _ SPA095

COMPOUND RF {(IC) l RF (PS) %D QC LIMITS

METHANE 1.97E-5 1.96E-5 0.8 20

SOURCE FOR CONTROL LIMIT IS iINTERNAL LABORATORY QUALITY ASSURANCE PROGRAM AND ASTM D1246.

B - 45



ANALYTICAL TECHNOLOGIES, INC. 11 East Qlive Road Pensacola,

" Quality Control Réport

Analysis: VOLATILE METHOD 8240 BAG/CAN

Accession: 409820

Client: GEQ ENGINEERS
Project Number: 0161-013-R69
Project Name: UNQOCAL STATION 5353
Project. Location: WESTLAKE
Department: ORGANIC/MS

B - 46

Florida 32514

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

Title: Bag/Can Blank
Batch: MARBR115

"OC Report"

[0) Page 1
Date 07-0ct-94

Analysis Method: 8240 / SW-B46, 3rd Edition, September 1386 and Rev. 1, July 1992

Extraction Method: N/A

Blank Id: B Date Analyzed: 06-0CT-94

Parameters:

ACETONE

ACROLETN

ACRYLONITRILE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

2-BUTANCNE (MEK)

CARBON DISULFIDE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLORCETHYLVINYL ETHER
CHLOROFORM

CHLOROMETHANE
CHLORODIBROMOMETHANE
DIBRCMOMETHANE
DICHLORODIFLUOROMETHANE
1,1-DICHLORCETHANE
1,2-DICHLOROETHANE

1, 1-DICHLOROETHENE

TRANS 1,2-DICHLOROETHYLENE
CIS 1,2 DICHLOROETHYLENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANGS -1, 3-DICHLCOCROPROPENE
1,4-DICHLORO-2Z-BUTENE
ETHYL BENZENE

ETHYL METHACRYLATE

2 -HEXANONE

IODOMETHANE

METEYLENE CHLORIDE
4-METHYL-2-PENTANONE
STYRENE
i,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TCLUENE
1,1,1-TRICHLORCETHANE
1,1,2-TRICHLORCETHANE
TRICHLOROETHENE
TRICHLOROFLUORCMETHANE
1,2,3 TRICHLOROFROPANE
VINYL ACETATE

VINYL CHLORIDE

TOTAL XYLENES
BROMOFLUORCBENZENE

Units:

MG/M3
MG /M3
MG/M3
MG /M3
MG/M3
MG/M3
MG /M3
MG/M3
MG /M3
MG/M3
MG/M3
MG /M3
MG/M3
MG/M3
MG/M3
MG/M3
MG /M3
MG/M3
MGG /M3
MG /M3
MG /M3
MG /M3
MG /M3
MG /M3
MG /M3
MGE /M3
MG /M3
MG/M3
MG/M3
M5 /M3
MG/M3
MG /M3
MG/M3
MG /M3
MG/M3
MG/M3
MG,/M3
MG/M3
MG/M3
MG/M3
MG /M3
MG/M3
MG /M3
MG/M3
MG /M3

Date Extracted: N/A

Results:

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND -
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

%¥REC/SURR 103

B - 47

Reporting Limits:

0

1

1
0
0
0
0
0
0
0
0
]
0
0
0
0
0
0
0
0
0
0
G
¢
c.
Y
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
8

.1

.03
-03
.03
.03
.1
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
03
.03
.03
.03
.03
.1
.03
.07
.1
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
2-118



'ta.NALYTICAL TECHNOLOGIES, 'INC. 11 East Oiive Road Pensacola, Florida 32514 (904} 474-1001
I [0) Page 2
Date 07-0Oct-94
"QC Report”
Title: Bag/Can BRlank
Batch: MaB115 ] . ‘
Analysis Method: B240 / SW-846, 3rd Edition, September 1986 and Rev. 1, July 1332
Extraction Method: N/a
I Parameters: _ Units: Results: Reporting Limits:
1,2-DICHLORQETHANE-D4 .%REC/SURR .102 78-122
TOLUENE-D8 . %¥REC/SURR 97 B1-127
I ANALYST INITIALS LL
l Comments :
l B - 48



ANALYTICAL TECHNOLOGIES, INC. 11 East 0Olive Road Pensacola, Florida 32514 {(904) 474-1001

{0) Page 3
Date 07-Cct-94
"QC Report"
itle: Bag/Can Reagent
atch: MAR11S
nalysis Method: 5240 / SW-846, 3rd Edition, September 1986 and Rev. 1, July 1992
xtraction Method: N/A : :

RS Date Analyzed: 05-0CT-94 . RS Date Extracted:. N/A
RSD Date Analyzed: 05-0CT-94 RSD Date Extracted: N/A
Spike Sample RS RS RSD RSD RPD - RecC
arameters: Added Conc Conc %Rec Conc %¥Rec RPD Lmts Lmts
, 1-DICHLOROETHENE 2.0 <0.03 1.9 95 1.9 95 0 20 61-145
RICHLOROETHENE 2.0 <0.03 1.9 85 1.9 95 0 20 71-120
ENZENE 2.0 <0.03 2.0 100 2.1 igs 5 20 76-127
JLUENE 2.0 <0.03 2.0 100 2.1 105 5 20 76-125
HLOROBENZENE 2.0 <0.03 2.1 105 2.1 105 0 20 75-130
“urrogates:
, 2-DICHLOROETHANE -D4 108 109 78-122
JLUENE-D8 105 106 81-127
ROMOFLUCOROBENZENE 28 ag 82-118
Jmments
otes:

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

MG/M3 = PARTS PER BILLION, < = LESS THAN REPORTING LIMIT.

* = VALUES QUTSIDE OF QUALITY CONTROL LIMITS.

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

ANATYTICAL TECHNOLOGIES, INC. 11 East 0Olive Road Pensacola, Florida 32514 (904) 474-1001

i0) Page 4
Date 07-0ct-94

- Common notation for Organic reporting

N/S NOT SUBMITTED

N/A NOT APPLICABLE

P = DILUTED QUT

UG/L = PARTS PER BILLION.

UG/KG = PARTS PER BILLION.

MG/KG = PARTS PER MILLION.

MG/L = PARTS PER MILLION.

MG/M3 = MILLIGRAMS PER CUBIC METER.
NG = NAMNOGRAMS.

UG = MICROGRAMS. :

PPEV = PARTS PER BILLION/VOLUME.

< LESS THAN DETECTION LIMIT.

* VALUES QUTSIDE OF QUALITY CONTROL LIMITS

o

J THE REPORTED VALUE IS EITHER LESS THAN THE REPORTING LIMIT BUT
GREATER THAN ZERQO, OR QUANTITATED AS A TIC; THEREFCRE, IT IS
ESTIMATED.

JJ REPORTED VALUE IS ESTIMATED DUE TO MATRIX INTERFERENCE.

ND = NOT DETECTED ABOVE REPORT LIMIT.
RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES.
RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION)

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

ORGANIC SOILS ARE REPORTED ON A DRY WEIGHT BASIS.

DUE TO THE NATURE QF THE SAMPLE MATRIX, MATRIX SPIKE/MATRIX SPIKE
DUPLICATE ANALYSIS CANNQOT BE PERFORMED FOR AIR ANALYSIS.

LP = LEVERNE PETERSON RW = RITA WINGC

DWE = DAVID BOWERS LD = LARRY DILMORE

DB = DENNIS BESON LL = LANCE LARSON

RB = RAFAEL BARRAZA JA = JENNIFER ALEXANDER
PLL = PAUL LESCHENSKY
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/5 A\ AnalylicolTechnologies,inc.

~_ . ---PROJECT SAMPLE INSPECIION EORM .

Accession #: %C:L%g'@ . Date received: Cf{b@(} ‘]Z

1. Was there & Chain of Custody? @'"B NO . 7. Aro samples correcty praserved for @ NO N/A .
' ' anslysis wqmred?
2. Was Chein of Custody propary relinquishad? @ NO 8. Is there sufficiont voluma for @ NO |
- analysis requasted?

3. Ware eamples received coid? (At 49 or on YES NO @ 9. Were samples vecsivad within @ O
ice) holding tima? ‘ I

4. Woare all conteinars progerty labaled and @ NO 10. Was thare headspace greater than YES . NO (N8
wdontified? ¥." in dismeler in voletile botdes?

S. Waere samples received in proper conteinars @ NO 11. if sent, were matrix spike bottles YES NO N/ l
for analysis requosted? returnoed? - ’

6. Woare ell samale containars received intect? @ NO

‘racking Number: Q\J ' Shipped By: U*P\S\ z

‘ooler Number: \"‘5&_(.

Jut of Control Events and lnspection Comments:

spected By: C\&; Date: C{?éq.f/ﬂj Logged By: g_._ Date: OI/(’“Y)AL/

WIPDOQCS/SAMPLECOANSPECT .fRM. Auguet 11, 1804
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Analytica

Technologies,Inc.

11 East Ofive Rood » Pensacoka. Rodda 32514 & (904)474-100%

ART 1 - Bottie Shipment Information

CHAIN OF CUSTODY
ATI ACCESSION #: L‘{rmﬂ?é’@

Ere pecain &

| CLIENT PROJECT NUMBER: %3 /4/- 012 ~ KT

CLENT: (T

= PRESER\QTWE PLASTIC CONTAINERS GLASS CONTAINERS
QUANTITY OF — =
SAMPLE @ 8 N PN 5
I CONTAINERS N slo|s AHEFMEBEEEEHEHHE NOTES
SHIPPED 88J&aa§ggg§,azggggigggse
| EiE |G |2 (5|2l 2[s |88l |=lln] & € Summa__Candi
/ ] ATU3S
~
!ﬁ
eli%ed : Ll/( . / Time Date Recelved By: Time Date
: e ¢ n /592 /6 ey
ART 2 - Sar -

ple/Project Information

i

PARAMETERS AND PRESERVATIVES REQUESTED

SAMPLE MATRIX CODES L
W DRINKING WATER AL-AR SW SURFACE WATER TOTAL# °
WASTEWATER S0 SOIL- 5L SLUDGE T K OF
W GROUNDWATER of O ST STORMWATER| E% BOTTLES
- SAMPLE 1.D. SAMP}E D.[ATE SAMPLE TIME MATRI%
9409 22~ Yer/34| o078 | AT | [7PF /
: ‘o
Total Number of Bottles/Containers:
, L, Relinquished By Date Time Received By , Date Time
%A/?/ m ///;7;"/,‘/ L(/I / IL/', ’ /f}': Z/ZZ//}\‘/ fo] ? Z 30 "‘_-‘.T"a_.-'..it,'-: S, :_)f}—-,,f f‘] L,X /;II?“ R_/)}f-f' ._!ba
— p : 1% H .

" i

;
lient (_f_f;;;g f,y,a, R B AR Purchase Order Number
ddress A </ /3 R SR L Project Numbar 5. o/ B A A
City /e p Altas State |, A4 |zie IRAE 7 [PoiectName ({n ol Crapiess 55 52
one Number (.= 37 = & Zaz o |Fax Number (J:22) 07 #8274 | Project Location -

h
roject Manager

i

Sampled By .°°

check below

SPECIAL INSTRUCTIONS

tandard - 14-21 days

R

# TURNAROUND TIMES

- RUSH (must be approved in advance)

7~ 48 hours - 2x standard price

-7 days - 1.5x standard price

TCLFP - 1 week rush 1.5x standard price

C Level none | i n v

{circle oneg)

Copies ofgeportggeded

RM 2 1 2654 — METRO PRINTING. INT  HUNTSVILLE_ AL LR&14A IS8

WHITE — LAB CANARY — REPQORT PINK — CLIENT

+



é AﬂOI\/ﬁCO|TeCh nOIOgieS,!ﬂC. . 1‘I,.E-cs‘r Olive Road Pensacola, Florida 32514

Reviewed by:

Client:

Project Name:
Project Number:
Project Location:
Accession Number:

Project Manager:
Sampled By:

SIGNATURE PAGE

lul Ta)

.

ATI Proﬁ ¢t Manager
3 .

g

GEC ENGINEERS
REDMOND, WASHINGTON

UNOCAL S§-5353
161-013-R69
WESTLAKE E MERCER
502294

NORM PURT
AWM

B - 53

(504) 474-1001




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

Analysis Report

Analysis; METHANE PLUS FIXED GASES

Accession: - 502294

Client: GEQ ENGINEERS
Project Rumber: 161-013-R69 :
Project Name: UNOCAL S§5-5353 .
Project Location: WESTLAKE E MERCER
Department: SEMI-VOLATILE PFUELS

B - 54

{904) 474-1001



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

Accession:
Client:

Project Number:
Project Name:
Project Location:
Test:

[0} Page 1
Date 0B-Feb-85
"FINAL REPORT FORMAT - SINGLE"

502294

GEO ENGINEERS
161-013-Re9

UNOCAL 55-5353

WESTLAKE E MERCER
METHANE PLUS FIXED GASES

2Analysis Method: ASTM D1946
Extraction Method: N/A
Matrix: AIR
QC Level: » N
Lalh Id: 001 : Sample Date/Time: 03-FEB-95 0730
Client Sample Id: 950203-1 . Received Date: 07-FEB-95
Batch: SPRO03 ) Extraction Date: N/a
BRlank: A Dry Weight %: N/A Analysis Date: 0B-FER-95
Parameter: Units Results: Rpt Lmts: Q:
CARBON MONOXIDE % ND 0.05
CARBON DICXIDE % 0.44 0.05
METHANE % ND 0.05
NITROGEN % 75 0.05
OXYGEN % 22 0.05
ANALYST INITIALS KW
Comments:
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ANALYTICAL, TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 {(904) 474-1001

"Method Report Summary™

Accession Number: 502294

[0) Page 2
Date 0B-Feb-95

B - 56

Client: GEO ENGINEERS
Project Number: 161-013-R69
Project Name: UNOCAL S8-5353
Project Location: WESTLAKE E MERCER
Test: METHANE PLUS FIXED GASES
Client Sample Id: Parameter: Unit Result:
950203-1 ‘ ) CARBON DIOXIDE % 0.44
) NITROGEN % 75
OXYGEN % 22



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

[0) Page 3
Date 08-Feb-95
Common notation for Organic reperting

1/8 = NOT SUBMITTED
1/A = NOT APPLICABLE

) = DILUTED OUT

1G = MICROGRAMS

JG/L = PARTS PER BILLION.

JG/KG = PARTS PER BILLICH.

1G/M3 = MILLIGRAM PER CUBIC METER.

3PMV = PART PER MILLION BY VOLUME.

13/KGE = PARTS PER MILLION. .

4G/L = PARTS PER MILLION.

LESS THAN DETECTION LIMIT.

VALUES OUTSIDE OF QUALITY CONTROL LIMITS

I

T

30URCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
AND REFERENCED METHOD.

JRGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.

D = NOT DETECTED ABOVE REPORTING LIMIT.

IPT LIMIT = REPORTING LIMITS BASED ON METHCOD DETECTION LIMIT STUDIES.
PD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION)

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

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

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

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

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

JT
GH
'LH

LISA THOMASON
DARREL HALSELL
TARA HELTON
KAREN WADSWORTH
MONIQUE VERHEYDEN
STEVE WILHITE
JACKIE PRICE
STEVE FILOROMO
PAUL LESCHENSKY
ROBERT WOLFE
BEN VAUGHN
KENDALL SMITH

<sEpgrEd=Eg
g

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

Analysis Report

Analysis: BETX FOR AIR IN CANISTER

Accession: ) 502294

Client: GEO ENGINEERS
Project Number: 161-013-R69 -
Project Name: UNOCAL 85-5353
Project Location: WESTLAKE E MERCER
Department: GC/vVoa

B - 58

(904) 474-1001



ANATLYTICAL TECHNOLOGIES, IKNC.

Accession:
Client:

Project Number:
Project Name:
Project Location:
Test:

Analysis Method:

11 East Oli&e Road Pensacola, Florida 32514

"FINAL REPORT FORMAT - SINGLE™

502294

GEO ENGINEERS
161-013-R62
UNOCAL S55-5353
WESTLAKE E MERCER

BETX FOR AIR IN CANISTER
8020 / SW B46,

3rd Edition, September 1986 and Revision 1, July 1992

(904) 474-1001

{0) Page 1
Date 17-Feb-95

Extraction Method: N/A
Matrix: ATR
QC Level: I
Lab Id: 001 Sample Date/Time: 03-FEB-95 0730
Client Sample Id: 950203-1 Received Date: 07-FEB-95
Batch: CAR033 Extraction Date: N/A i .
Blank: B Dry Weight %: N/A Analysis Date: 15-FEB-95
Parameter: Units: Eesults: Rpt Lmts: Q:
BENZENE MG /M3 ND 1
ETHYL BENZENE MG/M3 ND 1
TCOLUENE MG/M3 ND 5
XYLENES (TOTAL} MG/M3 ND 2
TRIFLUOROTOLUENE %REC/SURR a0 £3-135
ANALYST INITIALS lKKS'
Comments:

B — 59



NITROGEN BLANK ANALYSIS

DATE: _08-FEB-95

METHOD: ASTM D1946

BATCH: _ SPA003

- COMPOUND UNITS REPORTING LIMIT RESULT
CARBON MONOXIDE % 0.05 ND
CARBON DIOXIDE % 0.05 ND
NITROGEN % 0.05 ND
OXYGEN % 0.05 _ ND
B - 60



CONTINUING CALIBRATION

DATE: __08-FEB-95

METHOD: ASTM D1946

BATCH: _ SPA003

COMPOUND RF (IC) RF (CC} %D QcC LIMITS ]
CARBON MONOXIDE 1.76E-5 1.78E5 .02 20 |
CAREON DIOXIDE 1.34E-5 1.28E-5 0.04 20
METHANE 1.95E-5 1.96E-5 0.01 20
NITROGEN 1.75E-5 1.75E-5 0.00 20
OXYGEN 1.87E-5 1.95E-5 0.04 20

SOURCE FOR CONTROL LIMIT IS INTERNAL LABEORATORY QUALITY ASSURANCE PROGRAM AND ASTM D1946,

B - 61



CHECK STANDARD (POST-RUN)

DATE: O8-FEB-95

METHOD: ASTM D1946

BATCH: __SPA003

COMPOUND RF (CC}) l RF (PS) %D QC LIMITS
CARBON MONOXIDE 1.79E-5 1.79E-5 0.00 15
CARBON DIOXIDE 1.29E-5 1.34E-5 0.04 15
METHANE 1.96E-5 1.97E-6 0.01 15
NITROGEN 1.75E-5 1.74E-5 0.01 15
OXYGEN 1.95E-5 1.96E-5 0.01 15

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM AND ASTM D13946.

B — 62



BNALYTICAL TECHNOLOGIES, INC. 11 East Olive Reoad Penéacola, Florida 32514 {904) 474-1001

Quality Control Report

Analysis: BETX FOR AIR IN CANISTER

Accession: 502294

Client: GEQ ENGINEERS
Project Number: 161-013-R69
Project Name: UNCCAL SS-5353
Project Location: WESTLAKE E MERCER
Department: GC/VOA

B —- 63



ANALYTICAI TECHNOLOGIES, INC.

N

Title: Bag/Can Blank
Batch: CAR033

"QC Report"

11 East Olive Road Pensacola,

Florida 32514 {904) 474-1001

[0} Page 1
Date 17-Feb-95

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

Extraction Method: N/a

Blank Id: B Date Analyzed: 15-FEB-95

Parameters: Units:
BENZENE MG/M3
ETHYL BENZENE MG /M3
TOLUENE MG /M3
XYLENES MG/M3
TOTAL PETROLEUM HYDROCARBON MG/M3

TRIFLUOROTCLUENE (PID)
TRIFLUQROTOLUENE (FID)
ANATYST

Comments:

Results:

ND
ND
ND
ND
ND

%REC/SURR 110
$REC/SURR 110

INITIALS

GF

B - 64

Date Extracted: N/a

Reporting Limits:



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

[0} Page 2
Date 17-Feb-95
' "OoC Report"
fitle: Bag/Can Reagent
s3atch: CAB033 : :
wnalysis Method: 8020 / 8W 846, 3rd Edition, September 1986 and Revision 1, July 1992
xtraction Method: N/A

RS Date Analyzed: 14-FEB-395 RS Date Extracted: N/A
RSD Date Analyzed: 14-FEB-95 RSD Date Extracted: N/A
_ Spike Sample RS RS RSD RSD RPD Rec

larameters: Added Conc Conc %¥Rec Conc %¥Rec RPD Lmts Lmts
IENZENE 50 <1 ‘52 104 53 106 2 18 71-138
JOLUENE 50 <2 52 104 53 ite 2 17 75-130
surrogates:
"RIFLUORQTCLUENE (PID) . 96 99 63-135
—omments:
lotes:

UNITS IN MG/M3 = MILLIGRAM PER CURIC METER N/S = NOT SUBMITTED

< = LESS THAN REPORTING LIMIT

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

UNITS IN UG = MICROGRAMS. N/8 = NOT SUBMITTED

B - 65



Common notation for Organic reporting

NOT SUBMITTED
NOT APPLICABLE
DILUTED OUT
L = PARTS PER BILLION.
KG = PARTS PER BILLION.
/KG PARTS PER MILLION.
/I, = PARTS PER MILLION.
= LESS THAN DETECTION LIMIT.
= VALUES OUTSIDE OF QUALITY CONTROL LIMITS
URCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
WD REFERENCED METHOD.
WRGANIC SOILS ARE REPORTED ON A DRY WEIGHT BASIS.
* COMPOUNDS FLAGGED IN METHOD ARE NOT WITHIN THE FIVE POINT CURVE. THEY
E SEARCHED FOR QUALITATIVELY.
= NOT DETECTED ABOVE REPORTING LIMIT.

S |

”‘{!!lhaslggg |
mu

:R-SHELLEY REAMSMA
)WC-DAVID CELESTIAL
-LEIGH DUVALL
-MIKE MCKENZIE
S-KENDALL SMITH
KS-KIMBERLY SMITH
-GREG FOOTE
-NICOLE CALL
-JENNIFER ALEXANDER
'M-PENNY MALCUIN
iICW-MARIE CLAUDIA WALTON
-SHARON BRADDOCK
‘KAROLE FERGUSON
™ -SCOTT CLARK
M-AMANDA MCCRAY

B - 66

ANALYTICAL TECHNOLOGIES, INC. - 11 East 0Olive Road Pensacola, Florida 32514

[0)
Date 17-Feb-95

(904) 474-1001

Page 3



):l AK AnclyticolTechnologies,Inc.

PROJECT SAMPLE INSPECTION FORM
Accession #: _ S ZZ'Q (/

Wdd/there a Chain of Custody?

2. Was Chain of Custody properly refinquished? YE—S:\

-
3. Were samples received cold? (At 4¢ or on @

ica}

4. Woere all containers properdy lebeled and
identified? ~

S. Woere samples received in proper containers

for analysis requested?

6. Waere ali sample containers received intact?

b

YES

P

YEs_)

N/A

NO

Tracking Number: MS?\ZX?/)/ 5?2,5% Shipped By:
e

Cooler Number:

£

Out of Control Events and Inspection Comments:

10,

11.

. N
Date received: Q’? '/ézrfj? ’75

-"—'—jr

2T
Are samples correctly preserved for  /YES - NO
analysis required? — -
Is there sufficient volumes for YES ' NO
analysis requested? A,
Woare samples rocewed within @) No
holding time?
Was thers headspace greater than YES NO
%" in diameter in volatile botdes?
If sent, were matrix spike bottles YES NO

retumed?

Nl

UL

. —

s

) L |
Inspected By: % Date:

BLR MDOCSISAMPLECOANSPECT_C!%M Auvgust 11, 1884

B - 67
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L {6/ Logged By: ///7 Date: _= =
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),;ék, Ano!yﬂcolTechnologies,lnc. 1EastOliveRoad  Pensacola, Florida 32514 (904) 474-1001

SIGNATURE PAGE

Reviewed by: ;

ATI Pro ct Manager

Client: GEO ENGINEERS
REDMOND, WASHINGTON

Project Name: - UNOCAIL: WESTLAKE & MERCER
Project Humber: 0161-013-RE9

‘Project Location: SEATTLE, WA -

Accession Number: 503505

Project Managex: NORM PURI
Sampled By: - ALLAN W. MILLS

‘B - 68



ANALYTICAL TECHNOLOGIES,

Analysis: METHANE

Accession:
Client:

Project Number:
Project Name:
Project Location:
Department:

INC. 11 East Olive Road Pensacola,

Analysis Report

503505

GEQ ENGINEERS
0161-013-R69

UNOCAL WESTLAKE & MERCER
SEATTLE, WA
SEMI-VQOLATILE FUELS

B - 69

Florida 32514

{(904) 474-1001

3
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Accession:
Client:

Project Number:
Project Name:
Project Location:

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

[0) Page 1
Date 20-Mar-85

"FINAL REPORT FORMAT - SINGLE"

503505

GEO ENGINEERS
0161-013-R69

UNOCAL WESTLAKE & MERCER
SEATTLE, WA

Test: METHANE
Analysis Method: ASTM D1946
Extraction Method: N/A
Matrix: ATR
QC Level: N
Lab Id: 0ol Sample Date/Time: 01-MAR-95 0936
Client Sample Id: 850301A Received Date: 13-MAR-95
Batch: SPA010 Extraction Date: N/A
Blank: A Dry Weight %: N/A Analysis Date: =~  17-MAR-95
Parameter: Units: Results: Rpt Lmts: Q:
METHANE PPMV ND 500
ANALYST INITIALS KW
Comments:

B -~ 70



ANATLYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (904) 474-1002

[0) Page 2
Date 20-Mar-95
Common notation for Organic reporting

/8 NOT SUBMITTED

I/A = NOT APPLICARLE

3 = DILUTED OUT

JG = MICROGRAMS

JG/L = PARTS PER BILLION.

JG/KG = PARTS PER BILLION,

4G3/M3 = MILLIGRAM PER CUBIC METER.
DMV = PART PER MILLION BY VOLUME.
1G/KG = PARTS PER MILLION.

4G/L = PARTS PER MILLION.

: = LESS THAN DETECTION LIMIT.

© = VALUES QUTSIDE OF QUALITY CONTROL LIMITS

3OURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
AND REFERENCED METHOD.

JRGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.

{D = NOT DETECTED ABOVE REPORTING LIMIT.

1PT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES.
PD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION)

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

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

11I/GC/FPD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN

WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE.

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

\TI/GC/TCD
ATI GAS CHRCMATOGRAPHIC METHQOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH THERMAL CCNDUCTIVITY DETECTOR (TCD).

LT = LISA THOMASON

JGH = DARREL HALSELL

°LH = TARA HELTON : .
W = KAREN WADSWORTH

IV = MONIQUE VERHEYDEN

3W = STEVE WILHITE

TMP = JACKIE PRICE ;
3JF = STEVE FILOROMO

3L = PAUL LESCHENSKY

"W = ROBERT WOLFE

IV = BEN VAUGHN

'S = KENDALL SMITH

IC = NICOLE CALL

KD = LEIGH DUVALL

B-71
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ANALYTICAL, TECHNOLOGIES, INC. 11 East Qlive Road Pensaccla, Florida 32514

Analysis Report

Analysis:; TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 503505

Client: GEC ENGINEERS

Project Number: 0161-013-R68

Project Name: UNOCAI, WESTLAKE & MERCER
Proiect Location: SEATTLE, WA

Department: SEMI-VOLATILE FUELS

B -~ 72

{904)

474-1001



ANALYTICAL TECHNOLOGIES, INC.

Accession:
Client:

Project Number:
Project Name:
Project Location:
Test:

11 East Clive Road Pensacola,

"FINAT, REPORT FORMAT - SINGLE"

503505
GEC ENGINEERS
0161-013-R69

UNOCAL WESTLAKE & MERCER

SEATTLE, WA

TOTAL VOLATILE HYDROCARBONS IN CANISTER

Florida 32514

{904) 474-1001

[0) Page 1
Date 27-Mar-95

analysis Method: ATI/GC/FID
Extraction Method: N/A
Matrix: AIR
QC Level: B
Lab Id: 001 Sample Date/Time: 01-MAR-95 0936
Client Sample Id: 950301A Received Date: 13-MAR-95
Batch: GEAQZ2B Extraction Date: N/a
Blank: A Dry Weight %: N/A Analysis Date: 24-MAR-95
Parameter: Units: Rezults: Rpt Lmts: Q:
TOTAL VOLATILE HYDROCARBONS MG /M3 ND 500
ANALYST INITIALS KW
Comments:

B-173
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ANALYTICAL TECHNOLOGIES,

INC.

11 East Olive Road Pensacola,

Cuality Control Report

Znalysis: METHANE PLUS FIXED GASES

Accession:
Client:

Project Number:
Project Name:
Project Location:
Department :

503505

GEQ ENGINEERS
0161-013-R69 .
UNQCAL WESTLAKE & MERCER
SEATTLE, WA
SEMI-VOLATILE FUELS

B - 74
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32514 (904) 474-1001



NITROGEN BLANK ANALYSIS

DATE: 17-MAR-95

METHOD: ASTM D1946

BATCH: _ SPA0Q10Q

COMPOUND UNITS | REPORTING LIMIT RESULT
METHANE PPMV 500 ND
B - 75
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INITIAL CALIBRATION

DATE:

25-JAN-95

METHOD: ASTM D1946

BATCH: SPAQ10
CONMPOUND RF RF RF RF | RF AVG SD %RSD

1 2 3 4 5. RF

CAREON MONOXIDE 176 | 1.77 | 1.76 1.76E-5 5.80 0.33
E-5 E-5 E-5 E-8

CARBON DIOXIDE 132 | 138 | 1.35 1.34E-5 1.53 1.1
E-5 E-5 E-5 E-7

METHANE 184 | 195 | 1985 1.98E5 5.80 0.30
E-5 E.5 E-5 E-8

NITROGEN 172 | 189 | 1.65 17586 | 1.23 7.0
E-5 E-5 E-5 E-6

OXYGEN 1.82 | 182 1.88 1.87E-5 5.03 2.7
E5 E-5 E-5 E.7

B - 76




CONTINUING CALIBRATION

DATE: 17-MAR-95

METHOD: ASTM D1946

BATCH: __ SPAO10

COMPOUND RF (IC) RF (CC) . %D QcC LIMITS
CARBON MONOXIDE 1.76E-5 1.76E-5 0.0 20
CARBON DIOXIDE 1.34E-5 1.30E-5 3.0 20
METHANE 1.95E-5 1.94E-5 0.51 20
NITROGEN 1.75E5 1.69E-5 3.4 20
OXYGEN 1.87E6 1.82E5 2.7 20

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE

PROGRAM AND ASTM D

1946.

B - 177
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DUPLICATE SAMPLE ANALYSIS

DATE: 17-MAR-85

METHOD: ASTM D1946

LAB SAMPLE #: _ 503610-1

BATCH: __SPAO10

CONMPOUND SAMPLE DUPLICATE %RPD QC LIMITS
RESULT RESULT
CARBON DIOXIDE 0.128 0.125 2.4 15
OXYGEN . 22.1 | 22.1 0 15

ALL RESULTS REPORTED IN _ % .

ND = NOT DETECTED
NC = NOT CALCULABLE

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND ASTM D1946.

B - 78




CHECK STANDARD (POST-RUN)

DATE: 17-MAR-95

METHOD: ASTM D1946

BATCH: __SPAO010

COMPOUND RF (IC) RF (PS) %D QC LIWITS
CARBON MONOXIDE 1.76E5 1.78E-5 1.1 15
CARBON DIOXIDE 1.30E-5 1.32E-5 1.5 15
METHANE 1.94E-5 1.96E-5 1.0 15
NITROGEN 1.69E-5 1.69E-5 0.0 15
OXYGEN 1.92E-5 1.96E-5 2.1 15

SQURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM AND ASTM D1946,

B -79
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ANALYTICAL TECHNOLOGIES, INC. 11 East Qlive Road Pensacola,

Quality Control Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: ’ 503505

Client: GEQO ENGINEERS

Project Number: 0161-013-R&9

Project Name: UNOCAL WESTLAKE & MERCER
Project Location: SEATTLE, WA

Department : SEMI-VOLATILE FUELS

B - 80

Florida 32514

{(904) 474-1001



ANALYTICAI, TECHNOLOGIES, INC. 11 East 0Olive Road Pensaccla, Florida 32514 (904) 474-1001

[C) Page 1
: Date 27-Mar-95
"QOC Report®
Title: Air Blank
Batch: GEAQ2Z8
Analysis Method: ATI/GC/FID
Extraction Method: N/A
Blank Id: A Date Analyzed: 24-MAR-95 Date Extracted: N/A
Parameters: Units: Results: Reporting Limits:
TOTAL VOLATILE HYDROCARBON MG/MB ND 500
Comments:
ANATLYST: KW
B - 81
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ANALYTICAL TECHNQLOGIES, INC. 11 East Qlive Road Pensacola, Florida 32514 (904) 474-1001

[0) Page 2
Date 27-Mar-95

Common notation for Organic reporting

S = NOT SUBMITTED
/A = NOT APPLICABLE
= DILUTED OUT
= MICROGRAMS
/L = PARTS PER BILLION.
= PARTS PER BILLION.
3/M3 = MILLIGRAM PER CUBIC METER.
’PMV = PART PER MILLION BY VOLUME.
/KG PARTS PER MILLION.
i/L = PARTS PER MILLION.
= LESS THAN DETECTICN LIMIT.
* = VALUES OUTSIDE CF QUALITY CONTROL LIMITS

URCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
D REFERENCED METHOD.,

RGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.

l = NOT DETECTED ABOVE REPORTING LIMIT.

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

WI/GC/FID
’ ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT: INJECTION ON COLUMN
' WITE FLAME IONIZATION DETECTOR (FID}.

I/GC/FIX
‘ ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
DIRECT INJECTION ON COLUMN WITE THERMAL CONDUCTIVITY DETECTOR (TCD)
AND FLAME TONIZATION DETECTOR {(FID).

1I/GC/FPD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
l WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE.
I1/GC/PID

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

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

lT LISA THOMASCON
H DARREL HALSELL
'LH TARA HELTON

KAREN WADSWORTH
MONIQUE VERHEYDEN
STEVE WILHITE
JACKIE PRICE
STEVE FILOROMO
PAUL LESCHENSKY
RORERT WOLFE
BEN VAIIGEN
KENDALL SMITH
NICOQLE CALL
LEIGH DUVALL

LI I | I

B - 82
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e)%k AnolyﬁcolTechnologiés,ln’c.

11Eost Clive Roat # Pensgzala. Forido 32314 » (904)474-1001

PART 1 - Bottle Shipment Information

CHAIN OF CUSTODY

ATI ACCESSION #:

Lp3505

CLIENT: Zeo Fnrerme RS |, T4 C CLIENTPROJECTNUMBER: &) j/, /- R 1R - R4 7
\ PRESER‘;(ATIVE PLASTIC CONTAINERS GLASS CONTAINERS
QUANTITY OF - =
SAMPLE = g U - P I I elelz
CONTAINERS . AR tEls|E(2lZ|E|E|5|5|E|=l31= NOTES
! SHIPPED A IR AR EH HE R EH IR A
y Sl E|B[GlI2|S|Z2ja|elg|=s 2|z 8] |(C |2 |2|<|S|=e{lE3l 4 L CAMSTER
.' ] AT LS |
-
/
f.‘ g
"?\,‘ iw "
Relinquished By: b T Time “IDate AECewed By: Time Date
ity & B iatir 1830 lmipsnas| gued v ¥k 58 25 |3) /77
'PART 2 - Sample/Project Information : . | PARAMETERS AND PRESERVATIVES REQUESTED
' SAMPLE MATRIX CODES i S
DW DRINKING WATER . Al AR SW SURFAGEWATER | +«| ‘. TOTAL#
WW WASTEWATER e SO SOIL SL SLUDGE A OF
GW GROUNDWATER o oI 8T STORMWATER = § & BOTTLES
SAMPLE 1.D. SAMPLE DATE | SAMPLE TIME MATRIX | |
1o Zes 4 )i (8936 | A o D I !
- ) . Total Number of Bottles/Containers: !
'E-f; ) Relinquished By Date Time ) Received By Date Time
e ) A LAl Cdpenrra—| 3/1354 1030
- ! C ¥ - ;
Client __/—;'E- S F i B £S TZ/C Purchase QOrder Number /\///J
Address 22 </ sy PR ﬂ[/;- AN E Project Number x> /o /- &8 1= - J7/4 F
CiY /Pr oy v 1 State |, / 4 ' |Zip 188 R 72 |ProjectName /U, .0, - Saip F Mgz

{Phone Number (Z% &) 8¢ (- 00

Fax Number (X2 &) G, /- o 7o

Project Location <o ..y | b )

Project Manager

"\/n 2 1

2an

!

Sampled By 4 /2. L/ 471///;_5

TURNAROUND TIMES

check below

SPECIAL INSTRUCTIONS

Standard - 14-21 days

‘L/

~
-

£

E

A77p e = ST a0

RUSH (must be approved in advance)

i3

- 48 hours - 2x standard price

o7 days - 1.5x standard price

QC level none - |

TCLP - 1 week rush 1.5x standard price

- 1

v

(circle one)

Copies oiﬁeggru;p-geded A

FORM £ 12604 — METRO PRINTING. INC. HUNTSVILLE. ALABAMA 35801

WHITE — LAB CANARY — REPORT

PINK — CLIENT



)::!ékf: Anoly’ric’olTechnologies,lnc. 11 East Olive Road  Pensacola, Florida 32514 (904) 474-1001

stomrons sace GeoEngineers
APR 2 8 1395
“"“”Am/("ﬁﬁ“:“
File .

Reviewed by: /X’

ATI Prcﬁiict Manager

Client: GEO ENGINEERS
REDMOND, WASHINGTON

Project Name: N/S

Project Number: 0161-013-R04
Project Location: SEATTLE, WA
Accession Number: 504663

Project Manager: NORM PURI
Sampled By: NLP /AWM
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ANALYTICAL TECHNOLOGIES, INC.

Analysis: METHANE

Accession:
Client:

Project Number:
Project Name:
Project Locatioms:
Department :

11 East Olive Road Pensacola,

Analysis Report

504663

GEO ENGINEERS
0161-013-R04
N/S

SEATTLE, WA

SEMI-VOLATILE FUELS

B - 85

Florida 32514 {904) 474-1001



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

[0) Page 1
Date 24-Apr-95
"FINAL, REPORT FORMAT - SINGLE"

Accession: 504663

Client: . GEQ ENGINEERS

Project Number: 0161-013-R04

Project Name; N/S

Project Location: SEATTLE, WA

Test: METHANE

Analysis Method: ASTM D1946

Extraction Method: N/A :

Matrix: AIR ..

QC Level: N

Lab Id: 001 : Sample Date/Time: 18-APR-95 0734
Client Sample Id: 550418-01 L Received Date: 20-APR-95
Batch: SPAQ15 ' Extraction Date: N/A
Blank: A Dry Weight %: N/A Analysis Date: 21-APR-95
Parameter: Units; Results: Rpt Lmts: Q:
METHANE PPMV ND 500

ANALYST INITIALS KW

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

[0) Page 2
) . Date 24-Apr-95
Common notation for Organic reporting

/S = NOT SUBMITTED

/A = NOT APPLICABLE

= DILUTED OUT

3 = MICROGRAMS

G/L = PARTS PER BILLION.

= PARTS PER BILLION.

G/M3 = MILLIGRAM PER CUBIC METER.
PMV = PART PER MILLION BY VOLUME.
G/KG = PARTS PER MILLION. -
G/L = PARTS PER MILLION,

= LESS THAN DETECTION LIMIT.

= YALUES QUTSIDE OF QUALITY CONTRCL LIMITS

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

RGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.

D = NOT DETECTED ABQVE REPORTING LIMIT.

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

TI/GC/FID
ATT GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN

WITH FLAME IONIZATION DETECTOR (FID).

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

TI/GC/FPD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN

WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE.

TI/GC/PID i
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN

WITH- PHOTOIONIZATION DETECTOR (PID).

TI/GC/TCD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN

WITH THERMAL CCONDUCTIVITY DETECTOR (TCD}.

JT = LISA THOMASON
W3H = DARREL HALSELL
‘LH = TARA HELTON

W = KAREN WADSWORTH
¥ = MONIQUE VERHEYDEN
W = STEVE WILHITE
MP = JACKIE PRIUE
iJF = STEVE FILOROMO
v, = PAUL LESCHENSKY
'W = ROBERT WOLFE

iV = BEN VAUGHN

'S = KENDALL SMITH
IC = NICOLE CALL

KD = LEIGH DUVALL
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ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, FL 32514 (904) 474-1001

Quality Control Report

Analysis: METHANE PLUS FIXED GASES

Accession: 504663

Client: ‘ GEO ENGINEERS
Project Number: 0161-013-R04
Project Name: N/3

Project Location: SEATTLE, WA
Department: SEMI-VOLATILE FUELS

B - 88



ANALYTICAL TECHNCLOGIES, INC. 11 East Olive Road Pensaccla,

Analysis Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 504663
Client: GEQO ENGINEERS
Project Number: 0161-013-R04
Project Name: N/S

Project Location: SEATTLE, WA

Department: SEMI-VOLATILE FUELS

B - 89

Florida 32514

(904) 474-1001



rNALYTICAL TECHNOLCOGIES, INC. 11 East Olive Road Pensaccla, Florida 32514 (904) 474-1001
[0} Page 1
. Date 26-Apr-55
"FINAL REPORT FORMAT - SINGLE"
Accession: 504663
Client: GEQ ENGIMNEERS
Préoject Number: 0161-013-R04
Project Name: N/3 :
Project Location: SEATTLE, WA ‘
' Test: TOTAL VOLATILE HYDROCARBONS IN CANISTER
Analysis Method: ATI/GC/PID
Extraction Method: N/A
Matrix: ATR
l QC Level: B
Lab Id: 001 Sample Date/Time: 18-APR-95 0734
Client Sample Id: 950418-01 ‘ Received Date: 20-APR-95
l Batch: GEARO2S8 Extraction Date: N/A :
Rlank: B Dry Weight %: N/A Analysis Date: 26-APR-95
l Parameter: _ Units: Results: Rpt Lmts: Q:
TOTAL VOLATILE HYDROCARBONS MG /M3 ND 500
ANALYST INITIALS KW
' Comments:
| 5 - 50



NITROGEN BLANK ANALYSIS

DATE: _21-APR-95

METHOD: ASTM D1946

BATCH: __SPAO15

I COMPOUND t[ UNITS

I METHANE | PPMV

500 ND

REPOPTING LIMIT I RESULT
]

B~ 91
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INITIAL CALIBRATION

DATE: _25-JAN-95

METHOD: ASTM D1946

BATCH: _SPA015

COMPOUND RF RF | RF RF RF AVG SD | %RSD
1 2 3 4 L] RF
CARBON MONOXIDE | 1.76 | 1.77 | 1.76 ' 1.76E-5 5.80 '
E6 E-5 E-5 E8
CARBON DIOXIDE 132 | 134 | 1.35 1.34E-5 1.53
E-5 E-5 E5. E-7
METHANE 184 | 195 | 195 1.95E-5 5.80
E-5 E-5 E-5 E-8
NITROGEN 172 | 183 | 1.85 1.75E-5 1.23
E-5 E-5 ES E8
OXYGEN 192 | 182 | 1.88 1.87€-5 5.03
E-5 ES E-5 E-7
B - 92



CONTINUING CALIBRATION

DATE: __21-APR-95

METHOD: ASTM D1946

BATCH: __SPAO015

[ COMPOUND RF (iC) RF (CC} %[{ QcC LIMITS i

| METHANE © -] 1.95e8 " 1.94E-5 0.5 : 20 I

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND ASTM D1946.
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CHECK STANDARD (POST-RUN)

DATE: _21-APR-95

METHOD: ASTM D1946

BATCH: _SPAO15

l - COMPOUND | RF (IC) l RF (PS) %D QC LIMITS |
': I |15

METHANE 1.94E-5 1.94E-5 0.0

—

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND ASTM D1946. _ ‘
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ANALYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514

Quality Control Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 504663

Client: . GEO ENGINEERS
Project Number: 0161-013-R04
Project Name: " N/s

Project Location: SEATTLE, WA
Department : SEMI-VOLATILE FUELS

B - 95

(904) 474-1001



ANALYiICAL TECHNOLOGIES, INC. 11 East 0Olive Recad Pensaccla, Florida 32514 (904) 474-1001

[o) Page 1
Date 26-Apr-95
"QC Report"”
‘Title: Air Blank
Batch: GEAQ38
Analysis Method: ATI/GC/FID
Extraction Method: N/A

Blank Id: B Date Analyzed: 26-APR-95 Date Extracted: N/A

Parameters: Units: Results: Reporting Limits:
TOTAL VOLATILE HYDROCARBONS MG/M3 ND 500
Comments:

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

[0} Page 2
Date 26-Apr-95
Common notation for Organic reporting

/8 = NOT SUBMITTED
/A = NOT APPLICABLE
= DILUTED OUT

3 = MICROGRAMS
3/L = PARTS PER BILLION,
3/KG = PARTS PER BILLION.
3/M3 = MILLIGRAM PER CUBIC METER.
PMV = PART PER MILLICN BY VOLUME.
3/KG = PARTS PER MILLION,
3/L = PARTS PER MILLION.
= LESS THAN DETECTION LIMIT.
= VALUES OUTSIDE OF QUALITY CONTROL LIMITS

JURCES FOR CONTRCL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
ND REFERENCED METHOD.

RGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.

D = NOT DETECTED ABOVE REPORTING LIMIT.

PT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES.
PD = RELATIVE PERCENT DIFFERENCE {OR DEVIATION)

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

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

TI1/GC/FPD
' ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR~SPECIFIC MODE.

TI/GC/PID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTICN ON COLUMN

WITH PHOTOIONIZATION DETECTOR (PID).

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

JT = LISA THOMASON
GH = DARREL HALSELL
LH = TARA HELTON

W = KAREN WADSWORTH
V = MONIQUE VERHEYDEN
W = STEVE WILHITE
JF = STEVE FILOROMC
L = PAUL LESCHENSKY
W = ROBERT WOLFE

V = BEN VAUGHN

S = KENDALL SMITH

B - 97



. a4 '-.

kAﬁolyficoITechnologies,lnc. | - CHAIN OF CUSTODY

11EQGtOIhveRood * Pensacola, Aoida 32514 » (904}474-1001

!ART 1.- Bottle Shipment Information ATI ACCESSION #: _ 2 O 66 ]
L

ENT: (Sop oy Emainie o2 S {CLIENT PROJECTNUMBER: 0 /2 /- /% - 2 5 +/
PRESERVATIVE PLASTIC CONTAINERS |  GLASS CONTAINERS ~

~ QUANTITY OF
SAMPLE

CONTAINERS
SHIPPED

NOTES
8 L CavISTER

l l ' AT 103

H,50,
HNO3

HCL

Zn Acelate
Na,5,0,
Unpreserved
NaQH

8oz

16 oz.

2oz

% gallon

1 gaflon
Whirl-pak
100-ML Cup
120 ml {A}

1 liter {A)

1 liter (G}
40 ml Vial

4 oz. wm

B oz. wmn

16 0z. wm
3201 wm
D.1. Trip Blank

inquished By: Time Date Received By: Time . Date
R A N 630 | (1AP9S .
PART 2 - Sd’mple#r Project Infermation h . PARAMETERS AND PRESERVATIVES REQUESTED
, : SAMPLE MATRIX CODES :F H
W DRINKING WATER Al AR SW SURFACEWATER . TOTAL #
WASTEWATER SO s0IL SL SLUDGE Fw \‘\,.:’s OF
GW GROUNDWATER . O o ST STORMWATER ] . BOTTLES
'_', SAMPLE LD. SAMPLE DATE | SAMPLE TIME MATRIX E_‘ }
524/8 -8 Y18/ | 8F3Y | 41 AR i
lp 1
|
I : ' : Tolal Number of Bottles/ Containers:
‘ Relinquished By Date Time Received By Oate Time
e A @ by ol L ol 2o s | Tty Clpenn. | YI0NE OTUC
l i
.h J
1 1
_ N AR
et 72 F i int EF L % Z_A/c. S 3 5 Purchase Order Number
ddress & ~/ 15 /4)—-,7_}:_1‘ Ayes A PrdjectNumber Ritt- &H1Z- FHe~y
City [P 1~ 1 pas D State ). /g ]Zip 78% =2 |Project Name
hone Number A n L) He. 7 ~ L a0y [Fax Number (0 & .} 2 (b [ -/ 07 & | Project Location TEdT re £
roject Manager A . A Poor o, Sampled By NP /;;’MJ 1
‘ TURNAROUND TIMES check below i SPECIAL INSTRUCTIONS
tandard - 14-21 days JaTh L_ I/a L1Tit 'J\f LRO 4D RS AR
. RUSH (must be approved in advance) F,{U Eznﬂﬁ‘ioéeaﬁf/ ,"-,”Mg A Tt TS
- 48 hours - 2x standard price DLI. ST e (VR e g
7 days - 1.5x standard price
CLP - 1 week rush 1.5x standard price
C Level none I 1 n 1Y (circle one) | Copies ot Bepomt Q&ded

FORM # 12694 ~— METRO PRINTING, INC., HUNTSVILLE, ALABAMA 35801 . - M‘“WTE' ‘LAB CANARY — REPQRT PIMK — CLIENT



N_

AnalyticalTechnologies,Inc. 11 eastolveroad  Pensacola. Florida 32514 (904) 474-1001

I_O".J"-"‘.'
J I 7 !t‘:glr
SIGNATURE PAGE By U <g 905
..... iJ f:-}

6]
Reviewed by: ) ‘

© ATI Pr%?%ct Manager
Client: GEO ENGINEERS
REDMOND, WASHINGTON
Project Name: UNOCAL S5-5353
Project Number: 0161-013-R0O4

Project Location: SEATTLE, WA
Accession Numbexr: 506435

Project Manager: NORM PURI
Sampled By: N.L.P.
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ANATYTICAL TECHNOLOGIES, INC. 11 Fast Olive Road Densacola, Florida 32514 (904) 474-1001

L. Q 3 e,
“CLy e
e
' & Q
o J{f”z .
"0{_;1",.‘ 8
‘ el T ZRQ5
Analysis Report e ?-m_“fj |
i—-.il-. Q

Analysis: TOTAL VOLATILE HYDRDCARBONS IN CANISTER

Accession: 506435

Client: GEQ ENGINEERS
Project Number: 0161-013-R04
Project Name: UNOCAL 88-5353
Project Location: SEATTLE, WA
Department : SEMI-VOLATILE FUELS

B - 100



ANATYTICAL TECENOLOGIES, INC,. 11 East OClive Road

"FINAL REPORT FORMAT - SINGLE"

Accession: 506435

Client: GEO ENGINEERS
Project Number: 0161-013-R04
Project Name: UNOCAL 8S5-5353

Project Location: SEATTLE, WA

Test: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Analysis Method: ATI/GC/FID
Extraction Method: N/A

Pensacola, Florida 32514 (904) 474-1001

[0) Page 1
Date 27-Jun-35

Matrix: ATR
QC Level: B
Lab Id: o1 Sample Date/Time: 05-JUN-95 1245

Client Sample Id: 950605-1
Batch: GEAO63

Blank: A Dry Weight %:
Parameter:

TOTAL VOLATILE HYDROCARBONS
ANATYST

Comments:

Received Date: 13-JUN-95
Extraction Date: N/A
N/A Analysis Date: 27-JUN-95
Units: Results: Rpt Lmts: ok}
MG /M3 ND 500
INITIALS KS
B - 101



ANALYTICAL TECHNCOLOGIES, INC. 11 East 0Olive Road Pensacola,

Analysis Report

Analysis: METHANE

Accession: 506435

Client: GEO ENGINEERS
Project Number: 0161-013-R04
Project Name: UNQOCAL S5-5353
Preoject Location: SEATTLE, WA
Department: SEMI-VOLATILE FUELS

B - 102

Florida 32514

(904)

474-1001



ANALYTICAL TECHNOLOGIES, INC.

Accession:
Client:

Project Number:
Project Name:
Project Location:

11 East Olive Road Pensacola,

"FINAL REPORT FORMAT - SINGLE"

506435

GEC ENGINEERS

0161-013-R04

UNOCAL S58-5353

SEATTLE, WA

Florida 32514

(904) 474-1001

[0) Page 1
Date 26-Jun-9%5

Test: : METHANE
Analysis Method: ASTM D1946
Extraction Method: N/A :
Matrix: RIR
QC Level: N
Lab Id: 001 Sample Date/Time: 05-JUN-95 1245
Client Sample Id: 950605-1 Received Date: 13-JUN-95
Batch: SPAD2S Extraction Date: N/B
Blank: A . Dry Weight %: N/A Analysis Date: 24-JUN-95
Parameter: Units: Results: Rpt Lmts: Q:
METHANE PPMV ND 500
ANALYST INITIALS KW
Comments:

B - 103

" . -



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

[0} Page 2
Date 26-Jun-95

Common notation for Organic reporting

NOT SUBMITTED
NOT APPLICABLE
DILUTED OUT
= MICROGRAMS
/1L = PARTS PER BILLICH.
/KG = PARTS PER BILLION.
/M3 = MILLIGRAM PER CUBIC METER.
'PMV = PART PER MILLICN BY VOLUME.
/KG PARTS PER MILLION.
'/L = PARTS PER MILLION.
= LESS THAN DETECTION LIMIT.
= VALUES OUTSIDE OF QUALITY CONTROL LIMITS

URCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM
D REFERENCED METHOD.

- s
o
o :

JRGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.

- NOT DETECTED ABOVE REPORTING LIMIT.
'PT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES.
ln = RELATIVE PERCENT DIFFERENCE (OR DEVIATION)

1/GC/FID
“/"ATT GAS CHROMATOGRAPEIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
l  WITH FLAME IONIZATION DETECTOR (FID).
1/GC/FIX '

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

JT/GC/FPD

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

ATI GAS CHROMATOGRAPHIC METHOD EMPLCYING DIRECT INJECTION ON COLUMN
WITH PHOTQIONIZATION DETECTOR (PID).

lI/GC/TCD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN

WITH THERMAL CONDUCTIVITY DETECTOR (TCD).
LH

LISA THOMASON
DARREL HALSELL
TARA HELTON
KAREN WADSWORTH
MONIQUE VERHEYDEN
STEVE WILHITE
STEVE FILOROMO
PAUL LESCHENSKY
ROBERT WOLFE
BEN VAUGHEN
KENDALL SMITH

'L

1 | O S T 1

B - 104
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PART 1 - Bottle Shipment Information-

ke ‘
A:! &: AnalyticalTechnologies,Inc.

11 Eost Ofive Rood # Pensocolo. Forido 32514 e (904)474-1001

CHAIN OF CUSTODY

ATI ACCESSION #

5@‘—{43 5

CLIENT: ‘ CLIENT PROJECT NUMBER:
PRESERVATIVE PLASTIC CONTAINERS GLASS CONTAINERS
QUANTITY OF - — z
SAMPLE o 4 U - [P N [ = B
CONTAINERS sl Bl 3 - NEA R SR I NOTES
SHIPPED 2182|985l E|lE8|B |5 5|2 BIB|E|u|u|E|8]F
285 s|s]|2lsle|a|s|2|2 |88 |5 (E(2|3]S]e|als
/ ol o alaVrlo AT ors
Relijgdished By: d’ é ' Time Dae P Receivafl éy Time Date
\ L /a__f-\ /450|522
PARIf2 - Sample/ﬁroiect Information E\PARAMETERS AND PRESERVATIVES REQUESTED
SAMPLE MATRIX-CODES A v
DW DRINKING WATER Al AR SW SURFACE WATER {xegd} TOTAL #
WW WASTEWATER 50 SO SL SLUDGE = . oF .
GW GROUNDWATER 0l Ol ST _STORMWATER _ [5 ¢ BOTTLES
SAMPLE LD. SAMFy.E D[ATE SAMPLE TIME MATRIX t T
Py —
G507 ~/ 5 /5/55 | /FFS | Vepor K [
4 7
hao®
Total Number of Bottles/Containers: f
- Relinquished By Date Tima Received By Date Time
- ) " I o fe
e Nl LIS D | Fel bl BAF 0TS
' . 77 7 i
Client (5 o ms | PO EOVS Purchase Order Number
Address %o j’g;{;/f., A/g- /1/&‘ Project Number&/é/-o/ ;’.—2@4
City jA,f;ﬂJ.v“,, _}%_, State o 74 Ile 50@“2' Project Name ﬂ/g‘,,,,/ s&-45252
Phone Number (234 ) Sih/ -&00 | Fax Number (P06 ) @75/—41, 7 | Project Location ﬁ}}”p
Project Manager /f‘/,,'_,,.. ‘}‘?,,,. Sampled By Ap
TURNAROUND TIMES chfck below SPECIAL INSTRUCTIONS ‘
Standard - 14-21 days )<— /»-/ ,é A.b//om,é,,pf .~ . Au
RUSH (must be approved in advance) N é.c._ I/ "Jm gE"")( J;{,ZC"‘{ a4
< - 48 hours - 2x standard price NP S L,
o
3-7 days - 1.5x standard price
TCLP - 1 week rush 1.5x standard price
QC Level none | il HI v (circle one) Copies of rgport nggged _'Z____
FORM # 1 2694 — METRO PRINTING, INC. HUNTSVILLE, ALABAMA 25801 ! WHITE — LAB CANARY — REPORT PINK — CLIENT
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Quality Control Report

Analysis: TOTAL VOLATILE HYDROCARBONS IN CANISTER

Accession: 506435

Client: GEQ ENGINEERS
Project Number: 0161-013-R04
Project Name: UNOCAL SS8-5353
Project Location: SEATTLE, WA
Department: SEMI-VOLATILE FUELS

B - 106

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

[0} Page 1
Date 27-Jun-95
"QC Report" :
Title: Air Blank
Batch: GEAQE3
Analysis Method: ATI/GC/FID
Extraction Method: K/A
Blank Id: A Date Analyzed: 27-JUN-95 @ Date Extracted: N/A
Parameters: ' ' Units: Results: Reporting Limits:
TOTAL VDLATiLE HYDROCARBONS MG/M3 WD 500
Comments:
ANALYST: XS
B - 107

R aomn mawg

o



ANATLYTICAL TECHNOLOGIES, INC. 11 East Olive Road Pensacola, Florida 32514 (504) 474-1001

[0) Page 2
Date 27-Jun-9%5

Common notation for Organic reporting

NOT SUBMITTED
NOT APPLICARLE
DILUTED OUT
= MICROGRAMS
/L = PARTS PER BILLIGN.
/KG = PARTS PER BILLICHN.
/M3 = MILLIGRAM PER CUBIC METER.
PMV = PART PER MILLION BY VOLUME.
/KG PARTS PER MILLION.
F/L = PRRTS PER MILLION.
= LESS THAN DETECTION LIMIT.
« = VALUES QUTSIDE QOF QUALITY CONTROL LIMITS

-Gl BN
[ = V>

URCES FOR CONTROL LIMITS ARE INTERNAL LABORATCRY QUALITY ASSURANCE PROGRAM
D REFERENCED METHOD.

JRGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS.

l) - NOT DETECTED ABOVE REPORTING LIMIT.

PT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES.
ED ~ RELATTVE. PERCENT DIFFERENCE (OR DEVIATION)

I1/GC/FID
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
l_ WITH FLAME IONIZATION DETECTOR (FID).
I/GC/FIX
ATI §AS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD)
'r ' AND FLAME IONIZATION DETECTOR (FID).
I/GC/FPD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
l WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE.
I/GC/PID '

ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
WITH PHOTOIONIZATION DETECTCR (PID).

I:I/GC/TCD
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN
E

WITH THERMAL CONDUCTIVITY DETECTOR (TCD}.
TLH

LISA THOMASON
DARREL HALSELL -
TARA HELTON
KAREN WADSWORTH
MONIQUE VERHEYDEN
STEVE WILHITE
STEVE FILOROMO
PAUL LESCHENSKY
ROBERT WCLFE
BEN VAUGHN
KENDALL SMITH

1)
O T 1 | O T I |

B ~ 108



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

Quality Control Report

Analysis: METHANE PLUS FIXED GASES

Accession:
Client:

Project Number:
Project Name:

Project Location:

Department:

506435

GEC ENGINEERS
0161-013-RO4

UNCCAL S55-5353
SEATTLE, WA
SEMI-VOLATILE FUELS

B - 109
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B A TE awm

NITROGEN BLANK ANALYSIS

DATE: _ 24-JUN-95

VIETHOD: ASTM D1846

BATCH: _ SPA025

COMPOUND

CARBON MONOXIDE

PPMV

UNITS ‘ REPORTING LIMIT

500

RESULT

ND

CARBON DIOXIDE

PPMV

500

ND

METHANE

PPMV

500

ND

OXYGEN

PPMV

500

ND
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INITIAL CALIBRATION

DATE: _25-JAN-95

METHOD: ASTM D1946

BATCH: _SPA025
COMPOUND RF | RF RF RF RF | AVG SD | %RSD

1 2 3 | 4 5 RF .

CARBON MONOXIDE 1.76 | 1.77 | 1.78 1.76E5 | 6.80 | 0.33
E-5 E-5 E-5 E-8

CARBON DIOXIDE 1.32 | 134 | 1.38 1.34E5 | 163 | 1.1

. E-5 E-5 E5 E-7

METHANE 1.94 | 195 | 1.95 19565 | 5.80 | 0.30
E-5 E-5 E-5 E-8

OXYGEN 1.2 | 182 | 188 18765 | 5.03 | 2.7 .
E-6 E-5 E-6 £7
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CONTINUING CALIBRATION

DATE: _ 24-JUN-95

METHOD: ASTM D1946

BATCH: SPA02Z5

CONMPOUND RF (IC) RF {CC) I %D QC LIMITS
CARBON MONOXIDE 1.76E-5 | 174es 1.1 20
CARBON DIOXIDE 1.34€-5 1.26E-5 6.0 20
METHANE 1.95E-5 1.92E-5 15 20
NITROGEN 1.75E-5 1.70E-5 2.9 20
OXYGEN 1.87E-5 1.92E-5 2.7 20

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE
PROGRAM AND ASTM D1946.
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DUPLICATE SAMPLE ANALYSIS

DATE: _24-JUN-95

METHOD: ASTM D1946

LAB SAMPLE #: _506459-1

BATCH: __SPA025

l) CONMPOUND SAMPLE DUPLICATE %RPD QcC LIMITS
RESULT RESULT L
CARBON DIOXIDE 1600 1640 2.5 15
NITROGEN 760000 756000 0.5 15
OXYGEN 236000 236000 0.0 15

ALL RESULTS REPORTED IN __% .

ND = NOT DETECTED
NC = NOT CALCULABLE

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE

PROGRAM AND ASTM D1946.
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CHECK STANDARD (POST-RUN)

DATE: __24-JUN-95

METHOD: ASTM D1946

BATCH: __SPAQ25

%D l QC LIVITS |

COMPOUND RF {IC) RF {PS)
CARBON MONOXIDE 1.74E5 | 17365 0.6 15
CARBON DIOXIDE 1.26E-5 1.26€5 0.0 15
METHANE 1.92E-5 1.92E.5 0.0 15
NITROGEN 1.70E-6 1.71E-5 0.6 15
OXYGEN 1.92E5 1.92E.5 0.0 15

SOURCE FOR CONTROL LIMIT IS INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM AND ASTM D1846.
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