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Cambria
Environmental
Technology, inc.

5900 Hollis Street
Suite A

Emeryville, CA 94608
Tel (510} 420-0700
Fax (510} 420-9170

July 12, 2005
Mr. Barney Chan
Alameda County Health Care Services Agency
Department of Environmental Health
1131 Harbor Bay Parkway, Suite 250

Alameda, California 94502 %

Re: Two-Phase Extraction Pilot Test Report %, QQ'Q
Former Chevron Station 9-5607 < Cb
5269 Crow Canyon Road ‘7@0 J 9 (//)
Castro Valley, California /b@ ")053\ %
Cambria Project No. 31H-1950 %, y

%
Dear Mr. Chan: %

On behalf of Chevron Environmental Management Company (Chevron), Cambria Environmental
Technology, Inc. (Cambria) is submitting the results of the two-phase extraction (TPE) pilot test
performed in October 2003 at the site referenced above. The primary goal of the TPE test was to
determine whether this technology could dewater the site and expose subsurface sediments to
allow vapor extraction of volatile hydrocarbons, thereby reducing separate-phase hydrocarbon
(SPH) mass in the subsurface. Presented below are the site background, previous remedial
activities, the results of the TPE pilot test, and our recommendations for future actions at the site.

SITE BACKGROUND

The site is located on the south side of Crow Canyon Road, on a hillside approximately one mile
north of Interstate 580 in Castro Valley, California. The site is a former Chevron service station
that was operated from 1982 to 1990 by Mr. Kevin Hinckley. In February 1985, a fuel inventory
discrepancy was detected at the site. Subsequent review of inventory records indicated that since
September 1984 an estimated loss of approximately 670 gallons of gasoline had occurred. An
underground storage tank (UST) that was installed in September 1971 was removed in April 1985
after failing an integrity test. According to Chevron’s tank removal report report, no SPH was
observed in the tank excavation or on the water table. Several investigations were performed at
the site between March 1985 and March 1988. In 1985, hand-bailing of SPH was initiated and a
groundwater extraction system was installed. When station operations ceased in 1990, the USTs,
fuel dispensers and associated piping were excavated and removed. Since 1985, 17 groundwater
monitoring wells (three of which have been abandoned) and one recovery well have been
installed on-site and off-site. The site is currently occupied by an auto repair shop owned and
operated by Mr, Kevin Hinckley.
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Hydrogeology

The site is underlain by sediments consisting of interbedded clays, silts, clayey sands and clayey
gravels to depths ranging between approximately 15.5 and 34.5 feet below grade (fbg). A shale
to silty sandstone bedrock was noted during several investigations between 18 and 48 fbg.
Groundwater has historically been measured at depths ranging from 4 to 30 fbg and generally
flows southwesterly at a gradient of 0.09 to 0.2 ft/ft. Hydrocarbons appeared to be localized in
the vicinity of well C-3 at depths ranging from 23 to 32 fbg, corresponding with seasonal
fluctuations of groundwater levels.

e PREVIOUS REMEDIAL ACTIVITIES

Three USTs and associated product lines were removed and replaced in 1985, No soil or
groundwater samples were collected during UST and product line removal activities as this was
not common practice at the time. In 1990, three 10,000-gallon USTs and associated product lines
were removed and the soil was sampled. A 550 gallon waste oil UST tank remains in use at the

site.

Recovery well RW-1 was installed in 1985. In May 1985, a groundwater extraction (GWE)
system was installed that pumped water from well RW-1 using a submersible pump. Exiracted
groundwater was treated using activated carbon. The GWE system’s effectiveness was limited
due to the low transmissivity of the soils underlying the site. The overall extraction rate averaged

0.2 gallons per minute.

Manual bailing of SPH from wells resulted in the removal of at least 32 gallons of SPH by
September 1987,

TPE PILOT TEST RESULTS

From October 20 to October 31, 2003, Cambria performed a two-phase extraction (TPE) pilot test
at the site to determine if TPE is an appropriate remedial technology for the site. TPE is a
technology that simultaneously extracts groundwater and soil vapor in the same process streamn
under high vacuum from extraction piping that is lowered below the static water table. TPE was
evaluated as a possible remedial alternative because previous assessments have demonstrated that
petroleum hydrocarbons, including SPH, are present in submerged soils beneath the site, and

dewatering these soils would be necessary to maximize vapor-phase hydrocarbon recovery.
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Specific goals of this pilot test were to determine:

e Optimum groundwater extraction rates under high vacuum and the extraction rates
necessary for dewatering subsurface soils;

s Potential soil vapor extraction vacuum and flow rates;

¢  Vapor-phase hydrocarbon concentrations and concentration trends in effluent soil vapor

over time; and
*  Achievable hydrocarbon mass removal rates.
Pilot Test Equipment

A 25-horsepower, 400 cubic-foot-per-minute (cfm) liquid-ring vacuum blower was used to apply
vacuum to and extract groundwater and soil vapor from extraction wells C-3 and C-6. These
wells were chosen for extraction because of the presence of persistent SPH and elevated aqueous-
phase hydrocarbon concentrations. Soil vapor and groundwater were simultaneously extracted by
applying vacuum to the well casing through a 1.5-inch diameter hose (stinger) inserted through a
seal on the well head. The stinger was progressively lowered into each extraction well during the
test until reduced groundwater inflow allowed the stinger opening to be placed near the well

bottom.

After extraction from the well through the stinger, the vapor/liquid process stream was passed
through a vapor/liquid separator, where groundwater and soil vapor were routed to separate
abatement/treatment devices. A thermal oxidizer was used to treat soil vapor. Extracted
groundwater was pumped from the vapor/liquid separator to a 6,500-gallon water storage tank
before being treated using activated carbon. Treated groundwater was discharged to the sanitary
sewer under a permit issued by the Castro Valley Sanitation District.

Data Collection

On October 20, 2003, prior to beginning the test, depth to water measurements were collected in
selected monitoring wells that were used as observation wells. The test was then started and
continued for twelve days. Throughout the test, Cambria measured the applied vacuum at the
manifold, stinger, and well casing, as well as airflow rates, volatile organic vapor concentrations,

and depth-to-water in the surrounding observation wells.
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Two-Phase Extraction

Soil vapor flow rates measured during the test
varied from 15 to 50 cfm (Figure A).
Hydrocarbon concentrations measured with a
flame-ionizing detector (FID) ranged from
1,497 to 23,600 parts per million by volume
(ppmv)} (Figure A). Based on the observed

flow rates and FID readings, estimated
petroleum hydrocarbon removal rates during
the test ranged from 212 lbs/day shortly after
the test began to 111bs/day near the end of the
test (Figure B). Approximately 5,484 lbs of
petroleum hydrocarbons were extracted in soil
vapor during the test. Two-phase extraction
system performance data is summarized in

Table 1.

Cambria collected influent and effluent vapor
samples from the inlet and effluent of the

oxidizer on October 29, 2003, Influent and
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Figure A- Vapor Flow Rates and Concentrations
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Figure B - Vapor-phase Hydrocarbon Removal

250 e e ~ = BDOO

I 5000

: 4000

hy
[=]
=]

ot
[=]

- 3000

2
[=]
Pounds Removed

Removal Rate {pounds
per day)

= 2000
r 1000

2500 5000 7.500 10,000 12500 15,000
Minutes of Operation

[4.]
(=3

o

[ Ho Remaval Rate = Cumulativa Removal|

effluent vapor sample analytical results, presented in Table 2, verify compliance with Bay Area

Air Quality Management District requirements. Laboratory analytical results for vapor samples
collected on October 29, 2003 are included as Attachment A.

Manifold vacuum readings ranged from 22 to
27 inches of mercury (“Hg) during testing
from well C-3 (Figure C).
readings in well C-3 ranged from 17“Hg at the
start of the test to 21“Hg at the end of the test
(Figure C).

measurements were similar during extraction

Casing vacuum

Manifold and casing vacuum

from well C-6. The difference in manifold
vacuum and casing vacuum is the result of
vacuum losses incurred due to groundwater

extraction.

Figure C - Vacuum Data for Extraction Well C-3
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As
extraction rates during the test ranged from 0
The
average groundwater extraction rate over the

indicated in Figure D, groundwater

to 275 gallons per minute (gpm).

course of the entire test was 0.71 gpm,
producing about 7,703 gallons of groundwater.
Groundwater production data is summarized
in Table 3.

As indicated in Figure E, the water table
drawdown influence resuluing from TPE
dewatering activities after almost seven days
(154 hours) of extraction from well C-3 was
widespread, indicating that groundwater
extraction via TPE was effective in depressing
the The

groundwater level in well C-1, located about

the water table beneath site.

37 feet northeast of extraction well C-3, was
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Extraction Rate
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Figure D - Ground Water Exiraction Rate
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Figure E - Water Table Drawdown versus Distance
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depressed approximately 3.2 feet after 154 hours of testing. A drawdown of approximately 1.32

feet was observed during the same time period in well C-5, located about 75 feet south of

extraction well C-3,

Figure F shows water table drawdown versus
time in observation wells C-1, C-5, C-7, C-9,
and C-12 during the first 154 hours of
extraction from well C-3. Table 4 presents
drawdown  measurements recorded in
observation wells C-1, C-5, C-7, C-9, and C-

12 at various intervals during the test.
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CONCLUSIONS AND RECOMMENDATIONS

Based on the test results, it appears that the TPE test conducted at the site achieved all of the
primary goals. Test results indicate that TPE could be a viable and applicable remedial option for
this site. Sustained groundwater extraction rates of less than 1 gpm and water table drawdown
rates of over 3 feet in an observation well located over 30 ft away from the extraction well show
that the site can be dewatered using TPE technology. Vapor-phase hydrocarbon mass removal
rates observed in source area wells during the test indicate there is significant hydrocarbon mass

in the subsurface that can be recovered using TPE technology.

e Chevron and Cambria will be meeting in the near future with Chevron’s Remediation System
Review Team (RSRT) to evaluate the TPE pilot test data and provide recommendations for future
remedial actions at the site. We anticipate the RSRT review will take place during the third

quarter 2005. We will contact your office after meeting with the RSRT to set up a meeting with

the Alameda County Health Care Services Agency to discuss the RSRT recommendations and

future site activities.
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CLOSING

Please call Brian Busch at (510) 420-3347, or Mr. Mark Inglis of Chevron at (925) 842-1589 if
you have any questions or comments.

Sincerely,
Cambria Environmental Technology, Inc.

LI

Brian Busch C

Senior Project Scie(}@fs% -ZL'G T
e C 3,«;’{:/ ' No. 5747 j

e T J

/
Scott Macleod, ﬁ.G.
Principal Geologist

IA9-5607 Castro Valley\MPE, Pilot Test\9-5607 TPE Pilot Test Report.doc
Figures: 1 — Site Map

Tables: 1 — TPE System Performance Data
2 — Soil Vapor Sample Analytical Results
3 — Groundwater Production Data
4 — Water Level Drawdown Data

Attachments: A — Laboratory Analytical Results for Soil Vapor Samples

cC: Mr. Mark Inglis, Chevron Products Company, P.O. Box 6012, Room K2256
San Ramon, CA 94583
Mr. Chuck Headlee, RWQCB — San Francisco Bay Region, 1515 Clay Street, Suite
1400, Oakland, CA 94612
Mr. Kevin Hinckley, 5269 Crow Canyon Road, Castro Valley, CA 94546
Ms. Diane Riggs, Forest Creek Townhomes Assoc., ¢/o Walsh Property Management,
P.O. Box 2657, Castro Valley, CA 94541
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Chevron Service Station #9-5607

5269 Crow Canyocn Road
Cagstro Valley, California
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Table 1. TPE Pilot Test - System Performance Data. Former Chevron Service Station No. 9-3607, 5269 Crow Canyon Road, Castre Valley, California

Sunger Casing
Elapsed Depth System Taotal Manifold Yacupm Influent SVE Hydrocachon Cumulative SVE
Date Time (feet) Flow Rate Throughput Vacaum {"Hg) FID Reading Removal Rate Hydrocarbon Removat Motes
{minutes} {C-3/C-6) (clm) (ft") {"Hg) (C-3/C46) {ppmv) (Ibs/day) (Ibs)
10/20/03 1] 20/ 2§ 15 )] 25 17710 14,550 70.02 0 'y
" 120 20/25 19 1,800 26 18710 14,550 88.69 7.39
10121403 1242 26/25 30 23,118 27 19/90 17,600 169.40 153.50
" 1422 26/ 25 31 28,518 25 19/0 17,630 175.34 326.65
1482 26/25 32 30,378 25 19/0 18,690 191.88 524.13
1536 26/23 30 12,106 25 19/0 19,200 184.80 721.24
1602 26/25 32 34,086 15 1970 16,830 172.79 9413.47
10/22/03 2616 26/0 33 66,534 23 19/0 16,700 176.81 1,234.67
" 2796 2670 29 72,474 24 20/0 22,600 210.27 1,642.95
" 3096 2670 28 BE174 25 20/0 23,600 212.00 2,098.75
10423003 4056 290/0 20 108,054 27 /0 12,400 79.57 2,322.86
" 4116 20/0 21 109,254 27 20/0 10,050 67.71 2,516.40 Vapor extracted from C-3
" 4475 20/0 20 116,814 27 X0 B.640 55.44 2,688.73
LO/24/03 5136 2970 4] 130,014 0 0/0 NA 0.00 2,688.73
Arrive onsite @ (01900 on 10/24/03 - system off dne to empty propane tank. New test unit installed at site, tank refilled, restarted at 1930 on 10/24/3.
10/24/03 5136 28/0 50 131,166 22 1870 NA 0.00 2,688.73
LO/25/03 5946 29/0 50 171,666 22 18/0 1,497 24.01 2,787.89
" 5970 /0 27 172,866 24 18/0 2,850 24.69 2,890.24
10¥27/03 8856 30/0 38 250,788 23 18/0 2,520 3072 3,079.18
" 9252 30/0 38 265,836 25 18/0 2,560 31.21 3,279.71
10/28/03 10740 30/0 40 322,380 25 18/0 2,060 26.44 3,476.88
10/29/03 12000 30/0 30 372,780 26.5 17/0 1,730 16.65 3,615.64 Y
" 12090 0730 15 175,480 25 017 3,630 17.47 3,762.31
10/36/03 13200 0/30 16 392,130 24 0/20 3,700 18.99 3,936.41 4
" 13260 0730 17 393,090 24 0/20 2,050 11.05 4,038.15
" 13320 /30 17 304,098 25 0720 2,490 13.9% 4,166.73
" 13380 a/30 17 395,142 25 0rs20 3,450 18.60 4,339.51
i 13440 0730 17 396,150 25 0/20 2,760 14.79 4.477.53
" 13500 G730 17 397,152 25 0/20 3,000 16.17 4,629.12 Vapor extracted from C-6
10/31/03 14580 0/30 18 415,296 26 021 2.570 14.84 4,779.3%
" 14640 0/30 18 416,376 26 0/21 2,780 16.05 4,942.61
" 14700 0/30 17 417,456 26 0/21 2,610 14.24 5087.93
" L4760 0/30 17 418,476 26 0/21 2,500 13.64 5,227.69
b 14320 {4/30 17 419,496 26 G/121 2,380 12.98 5,361.28
" 14880 0730 17 420,516 15 021 2,170 11.84 5,483.58 4
Total Hours = 248
Noles:

No dilution air used during test.

cfm = cubic feet per minute.
ppin = Parts per million

Ibs = Pounds

gpm = Gallons per minute
“Hg = Inches of mercury

FID = Flame Innization Deteczor. FID readings were used to calculate HC mass reniaval rates during test.

Hydrocarton Remnoval/Emission Rate = Rate based on Bay Area Air Quality Management Distrier's Manual of Procedures for Soil Vapor Extraction dated July 17, 1991
Rate = lab concentration (ppimy) & system flowrate (scfm) x (1ib-mole/386 ft%) x molecular weight (86 Ib/Tb-mole for TEH-Gas lexane) x 1444 inin/day x 173,006,000,

1\9-5607 Castra Valley\MPE Pilat TestNEW 9-5607 TPE Graphs 10-03

6/20/2003

1af 1
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Table 2. TPE Pilot Test - Soil Vapor Analytical Results - Former Chevron Service Station No.9-5607, 5269 Crow Canyon Road, Castro Valley

Sample Operating Date MTRE TPHg
Point Wells

B T E X
(All results reporied in ppmv}

Flow FID»
Rate Reading
(CFM) {ppm)

INFLUENT C-3 10/29/03 400 2,600

EFFLUENT C-3 10/29/03 <0.4 43

50 4 6 30

<0.5 1 0.7 3

30 1,730

300 -

Abbreviations and Notes:

MTBE = Methyl tert-butyl ether by Modified EPA Method 18 and 25
TPHg = Total petroleumn hydrocarbons as gaseline by Modificd EPA Method 18 and 25
B = Benzeng by Modified EPA Method 18 and 25

T = Toluene by Modified EPA Method 18 and 25

E = Ethiybenzene by Modified EPA Method 18 and 25

X = Xylenes by Modified EFA Method 18 and 25

ppmy = Parts per million by volume

FID = Flame [onizing Detector

CFM = Cubic feet per minute, measured with TS anemometer

<@ = Below detection limit of n ppmv

--- = Not analyzed / Not available

i19-9270Alres\OWPE vapor-phase removal summary. xls

lofl
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Table 3. TPE Pilot Test - Groundwater Production Data. Fermer Chevron Service Station No. 9-5607, 5269 Crow Canyon Read, Castro Valley, California

Stinger
. Elapscd Depth Interval Produced Interval Water Cumubative Water Produced
Date Time ‘Water Volume Flow Rate Notes
(minutes) (€366 (gallons) (gpm) (gallons)
{feet)
10420403 0 29425 [¢] 0.00 0 r
" 120 291725 3 0.03 3 r
10/21/03 1242 26425 757 0.67 760
" 1422 26725 137 0.76 897
" 1482 26425 165 275 1,062
b 15336 261725 1 0.02 1,063
" 1602 26725 66 1.00 1,129
10/22/03 2616 2670 704 0.69 1,833
" 2796 26/40 134 0.74 1,967
" 3096 26/0 132 0.44 2,000
L0/23/03 4056 29/0 461 0.48 2,560 Water extracted from C-3
" 4116 29790 66 1.10 2,626
" 4476 29/0 294 0.82 2,920
10/24/03 5136 20/49 172 026 3,092
10/24/03 5136 28740 0 0.00 3,092
10/25/03 5946 20/0 527 0.65 3,619
" 5970 30/0 0 0.00 3,619
10/27/03 8856 30/0 1,605 0.56 5,224
" 9252 30/0 145 037 5369
10/28/03 10740 30/0 801 0.54 6,170
10/29/03 12000 30/0 657 0.52 6,827 i
" 12090 0730 0 0.00 6,827 A
10/30/03 13200 06/30 355 0.32 7182
" 13260 0730 71 1.18 7,253
" 13320 0/30 Q 0.00 7,253
" 13380 0/30 0 0.00 7,253
" 13440 0/30 o 0.00 7,253
" 13500 0730 80 1.33 7,333 Water extracted from C-6
10431403 14580 0730 276 0.26 7,600
) 14640 0/30 (] 0.00 7,609
" 14700 0/30 0 0.00 7,609
" 14760 0/30 0 0.00 7,609
" 14820 0730 72 1.20 7,681 v
" 14880 0/30 22 0.37 7,703
Total: 14,880 minutes Total: 7,703 pallons Average Flow Rate = 0.71 GPM

Ibs = Pounds
gpm = Gallons per minute
ug/l = miceograms per liter

1\3-5607 Castra Valley\MPE Pilot TestiNEW 9-5607 TPE Graphs 10-03 1of1

6/20/2005
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Table 4. TPE Pilot Test - Water Level Drawdown Data. Former Chevron Service Station No. 9-5607, 53269 Crow Canyon Road, Castro Valley, California

Interval Total GWE Rate C-1 C-1 C-5 C-5 -7 c-7 ce c9 C-12 C-12
Date Hours Elapsed (gpm) DTW drawdown DTW drawdown DTW drawdown DTW drawdown DTW drawdown Noteg

Hours (feet) (fcet) (feet) (fect) (feet) {feet) (feet) (fect) (feet) {feet)

10720403 12:30 PM 2699 0 .00 19.50 0.00 21.27 0.00 5.26 0.00 10.40 0.00 10.59 0.00
10721403 900 AM 2720 21 1.18 21.30 1.80 21.73 0.46 5.54 0.28 10.80 0.40 10.39 0.30
1072203 3:00 AM 2742 43 0.78 21.93 243 22.09 0.82 6.00 0.74 10.88 0.48 11.25 0.66
10/23/03 8:00 AM 2766 67 0.50 22.15 2.65 22.25 0.98 6.13 0.87 10.97 0.57 11.37 0.78
10/27/03 3:30 PM 2853 154 0.56 22,70 120 22.59 1.32 6.43 1.17 10.95 0.55 11.61 1.02

Distance from C-3: 37 75 67 120 u3

Notes:

gpm = Gallons per minule

[¥I'W = Depth {0 watcr

Readings coliected during exiractien from well C-3.



ATTACHMENT A

Laboratory Analytical Results for Soil Vapor Samples



Analysis Report

| ancaster
| aboratories

ANALYTICAL RESULTS
Prepared for:
ChevronTexaco
6001 Bollinger Canyon Rd 14310
San Ramon CA 94583
925-842-8582
Prepared by:

Lancaster Laboratorics

2425 New Holland Pike
Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 873057, Samples arrived at the laboratory on Friday, October 31,
2003, The PO# for this group is 99011184 and the release number is STREICH.

Client Diescription Lancaster Labs Number
IN Grab Tedlar Bag Sample 4154853

EFF Grab Tedlar Bag Sample 4154854

1 COPY TO Cambria Environmental Attn: Brian Busch

Questions? Contact your Client Services Representative
Ahlison M O'Connor at (717) 656-2300.

Respectfully Submitted,

Sr. Chemist/Coordinator

Lancaster Laboratories, Inc.
2425 New Holland Pike

PO Box 12425

Lancaster, PA 17605-2425
717-656-2300 Fax: 717-656-2681

2216 Rev. 3/10/03
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Explanation of Symbols and Abbreviations

The following defines commaon symbois and abbreviations used in reporting tecnnical daia:

N.D. none detected BMOL Below Minimum Cuantitation Lavel
TNTC Too Mumercus To Count WM Mast Probable Number
i internationai Urits CF Units copait-chloroplatinate units
umhosfem MiCromines/om M nephsiometric urbidity units
c degrees Ceisius P degrees Fahrenheit
meg millisquivalents k. goundis)
g grami{s) s | iifogram(s)
ug TECrogrami(s) my miligiamis)
m/ mrilliliter(s) ! fiter{s}
m3  cubic meter(s) ul rnicroliter(s)
< less than - The number following the sign is the trit of guantisation, the smaliest amount of analyte which can be
refiably determinad using this specific test,
> greater than
J sstimated value — The rasult falls within the Wathod Detection Limit (MIL) and Limit of Quantitation (LOQ).
ppm parts per milion - One opm s equivalant io ore milligram sar klogram {mafka), or ane gram per million grams. For
aguecus liguids, ppm is usually taken 0 be equivalent o milkgrams per liter {mg/), because one liter of waler has a
weight very close to a kilogram. Far gases or vapors. are pom is eauivalent 1o ang microliter of gas per liter of gas.
ppb parts per billicn
Dry weight Resuills printed urder this heading have heen adiusisr T Smoisture content, This ingreases the analyte weight
basis concentration to approximate the value present in g sirmnilar samp!e withiout moistura, Al other resulis are reported

on an as-recejved hasis,

LS. EPA CLP Data Qualifisrs:

Organic Gualifiers

inorganic Qualifiers

A TICis a possibis aldoi-concensation product B Valusis <CRDL, but=IDL

B Analyle was also deteciad in the blank £ Estimated due to inerfarence

c Pesticide resuit confirmed by GC/MS R Duplicate inisction precizicn not met

D Compound quantitated on a diluted samale b Spike sample not within control limits

E Concentration exceeds the calibration range of 3 Method of standard additions (MSA) used
the instrumsnt for calsulation

N Presumptive evidence of a compound {T1Cs only) i Compound was not detected

P Concentration differarice batweaen primary anc W Post d[gestion spike out of control limits
confirmaiicn columns =25% * D uplicate anaiysis not within control limits

U Compound was not detected + worrelation coefficient for MSA <985

XY.Z Defined in case narrative

Analytical test results for methods stled on the laborslo

ries’ aocreditation soope meet all requirsments of NELAC unless

othierwise noted under tha individual analysis

3

Measurement uncertainty values, as applicatie, are available upon raguest.

Tests resuits relate only 1o the sampla tested. Cliants should be awars thal a critical siep In a chemical or microbiological
analysis is the collection of the sample. Unless ?h% sam pt(: analyzad is {ruly representative of the bulk of material involved, the
test resulis will be meaningless. if vou have qussiions regarding the proper wer“hnlqw\n of collecting samples, please contact
is. We cannot be held resporsitle for sample intagri Ly, h’,)we% |r, Aniess sampling has been parformead by a member of our
staff. This report shail not be reproduced except in fuli, withoui the writter approvas of the laboratory.

WARRANTY AND LIMITS OF LIABILITY - 'n accepting anahtica! worl, we warrant the accuracy of tast results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS CXCLUSIVE AND IS GIVERN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED. WE DISCLAIM ANY OTHER WARRANTIES, EAPRESSED OF WPLIED, INCLUDING A WAHRANTY OF FITNESS FOR
FPARTICULAR PURPOSE AND WARKANTY OF MERCHANTABILITY. iV N0 EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DA UDING, BUT NOT LIMITED TG, DAMAGES FOR LOSS
OF PROFIT R GOODWiILL. RzGABRDLESS OF {A) THE NEGLIGENCE { SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B} WHETHER LANCASTER LABORATORIES Pf\b BEEN INFORMED GF THE POSSIBILITY OF SUCH
DAMAGES. We accept no lzgal respohs ility for the purposes for which the cilent usas the test rasults. No purchase order or other order
for work shall be acceptad by Lancaster Laboratories which inciudes any sondiions that vary frem ihe Standard Terms and Conditions of
Lancaster Laporatories and we harsby obmo to any cenflicting terms coniaines in any acceptance or order submilted by client.
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Analysis Report

Lancaster

boratories
Page 1 of 1
Lancaster Laboratories Sample No. AQ 4154853
IN Grab Tedlar Bag Sample
Facility# 95607
5289 Crow Canyon Rd.; Castro Valley, CA
Collected:10/2%/2003 12:00 Account Number: 10880
Submitted: 10/31/2003 09%:50 ChevronTexaco
Reported: 11/06/2003 at 09:52 6001 Bollinger Canycn Rd L4310
Discard: 12/07/2003 San Ramon CA 94533
A3 Received
CAT As Received Method Dilution
Mo Analysis Name CAS Number Result Detection Units Factor
Limit
Q07045 MTBE 1634-04-4 400. 0.4 ppm (v} 1
07048 C2-Cl0 Bydrocarbons n.a. 2,600, 1.0 ppm(v) 1
hexane
07059 BTEX
07063 Benzene 71-43-2 50. 0.5 pem (v} 1
07064 Toluene 108-88-3 4. 0.8 ppm (v} 1
070865 Ethylbenzene 100-41-4 6. 0.4 ppm (v} 1
07068 Xylene (total) 1330-20-7 30. 0.7 prm (v} 1
State of California Lab Certification No. 2116
Laboratory Chronicle
CAT Analysis Dilution
No. Analysis Name Mathod Trialf# Date and Time Analyst Factor
07045 MTEE EPA Method 18 medified 1 10/31/2003 20:13 Douglas Graham 1
07048 C2-Cl0 Hydrocarbons EPA Method 25 modified 1 10/31/2003 20:13 Douglas Grzham 1
07059 BTEX EPA Method 18 modified 1 10/31/2003 20:13 Douglas Graham 1
Lancaster Laboratories, Inc.
2425 New Holland Pike
PO Box 12425
Lancaster, PA 17605-2425
717-656-2300 Fax: 717-656-2681 2216 Rev, 3/10/03




Lancaster Laboratories . o
{pLancesterlaboionies gy o1anation of Symbols and Abbreviations

The following detines cormirmon symbols and abbreviations used in reporting tecnnical Jata:

M.D. nane detected B Balow Minimum Quantitation Level
TNTC Too Numerous To Count IR M Maosi Probabie Number
HU international Uinits CP Units conal-chloropiatinaie uniis
umhosfcm micromhos/cm NS nepheiometric iurbidity units
c degraes Cesius F degrees Fahrenheit
meg milliequivalents Th. nound{s)
g grar{s) Xy Kiogramis)
ug microgram(s) At miitigram(s)
ol milliliter{s} i fiter(a)
m3 cubic metar(s) il microliter(s)

< less thar - The number following the sign is the limit of cuantitaiion, the smaliest amount of analyte which can be
reliably determined using this specific test.

> grealar than
J astimated valug — The result falls within the Method Detection Limit (MDL) ang Limit of Guantitation (LOG).

ppm narts per miiion - Ore pom is equivatent to ong milligram per ilogram (modkg), or one gram par million grams. For
angueous liguids, ppm is usually takan o be equivalesi w miiligrams per liter (mg/l}, because one liter of water has a
weight very close 1o a alogram. For gases or vapors, one pom s eguivalent to one microliter of gas per liter of gas.

ppb parts per hillicn

Dry weight Hesults printed under this heading have been adjusied
basis cancentration to approximate the value present ir a si
an an as-received Hasis.

for moigture contant. This increases the analyte weight
Har sample withou! meoisture. All other results are reported

(.5, EPA CLP Data Qualifisrs:
Organie CGusiifiers thorganic Qualifiers

A TiCis a possibie aidol-condensation oroduct B Value is <CRDL. but =IDL
B Analyte was also defaciad in the biank £ Estimated dug to interference
c Pesticide result confirmead by GOMS i izale niection precision not met
() Cempound quantitated on a diluted sampie 4] Spike sampie not within contral limits
E Concentraticn exceeds the calibration range of 5 Method of standard additions (MSA) used
the instrument for caicuiation
N Presumptive evidance of a cormpound (TI0s oniy} Li Comoound was not detected
P Concentration differance petween orimary ang W Post digestion spike out of control limits
*

confirmiation columns »25% Duplicala analysis not within control imits
u Cormpound was not delacisd + Corralation coefficient for MSA <0.995
XY.Z Ciefined in case narrative

Analytical test resuits for methods listed on the laboratorias’ accreditation scope meet all requiraments of NELAC unless
otherwise noted under the individus: analyais.

Measurement uncertainty values, as applicable, are availanlz upsn reqguast.
¥ i

Tests results relate only to the sample tasteq. Cliznts shouid be aware that 3 critcal siep in a chemical or microbiological
analysis is the ceilection of the samgle. Unlzss the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningiess. If you have gquestions regarding the proper techniquss of collecting samples, please contact
Us. We cannot be held responsible oy sampie integrity, however, urless sampling has been performed by a member of our
staff. This report shall not be reproduced except in full, withou: the wrillen approval of the laboratory.

WARRANTY AND LIMITS OF LIABILITY - In accepting
THE FOREGOING EXPHESS WARRANTY 1D EXG
IMPLIED. WE DISCLAIM ANY CGTHER WARRANTIES, EXPRES : VIMPLIED, iNGLUDING A WARRANTY GF FITNESSE FCR
PARTICULAR PURPOSE AND WARRANTY OF MERCSHANTABILITY. IM WO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, GRINCIDENTAL DAMAGES INCLUDING, BUT MOT LIMITED TQ, DAMAGES FOH LOSS
OF PROFIT OR GOODWILL. REGARDLESS OF (A} THE NEGLIGENCE HER SOLE OR CONCURREENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABCRATCORIES HAS BEEN INFOSMED OF THE POSSIBILITY OF SUCH
DAMAGES. We accept no legal reagonsihility for the purposes for which the clignt uses the tastresulis. Mo purchase arder or other order
for work shalf be accepted by Lancastsr Laporatories which incluges sny conditions that vary from the Standard Terms and Sonditions of
Lancaster Labcratories and wea heraby cbiect fo any conilicting terms contained in any acceptancea or order submitted by client.

ant the accuracy of test resuits for the sample as submitted.
L OF ALL OTHER WARRANTIES, EXPRESSED OR

WE War,
RO
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Analysis Report

(l | ancaster
V" Laboratories

Page 1 of |

Lancaster Laboratories Sample No. AQ 4154854
EFF Grab Tedlar Bag Sample

Facility# 95607

5269 Crow Canyocn Rd.; Castro Valley, CA

Collected:10/29/2003 12:00 Account Number: 10880

Submitted: 10/31/2003 09:50 ChevronTexaco

Reported: 11/06/2003 at 09:52 6001 Bollinger Canycn Rd L4310
Discard: 12/07/2003 San Ramcon CA 94583

As Received
CAT As Received Method bilution
Mo. Analysis Name CAS Number Result Detection Units Factor
Limit
Q7045 MTBE 1634-04-4 N.D. 0.4 ppmiv) 1
07048 C2-C10 Hydrocarbons n.a. 4.3 1.0 ppm{v) 1
hexane

07059 BTEX

07063 Benzene 71-43-2 N.D. 0.5 ppm{v) 1

07064 Toluene 108-88-3 1. 0.8 ppmiv) 1

07065 Ethylbenzene 100-41-4 0.7 0.4 ppm{v) 1

07068 Xylene {total) 1330-20-7 3. 0.7 pPpm{v) 1

State of California Lab Certification No. 2116
Laboratory Chronicle

CAT Analyais Dilution
He, Analysis Hame Method Trial# Date and Time Analyst Factor
07045 MTRE EPA Method 18 modified 1 10/31/2003 20:43 Douglas Graham 1
07048 C2-C10 Hydrocarbons EPA Method 25 modified 1 10/31/2003 20:43 Douglas Graham 1
07059 BTEX EPA Method 18 modified 1 10/31/2003 20:43 bPouglas Graham 1

Lancaster Laboratories, Inc.
2425 New Holland Pike

PO Box 12425

Lancaster, PA 17605-2425
717-656-2300 Fax: 717-656-2681

MEMBER

2216 Rev. 3/10/03




Lancaster | aboratories , . _—
dlpLancasterLeburaioric Explanation of Symbols and Abbreviations

The following defines common zyimbols and abbraviations usad i reporting fechnical data:

N.D. nane detected B Below Minimum Suancitation Level
TNTC Tooc Numerus To Doy REEM Mozt Probeiie Number
I Irternational Units OF Unis cobai-chicroplatingte units
umhos/em micromhos/om BT negheiomeiie torbidily uniis
£ degrees Celsivs F degrees Fahrenneit
meq miiliequivalents H 3 oourd{s)
g gram(s) wy Kiggramis)
Ly microgramis) ang milligram{s)
mil mitliliter{s) i liter{s)
m3 cusic meter(s) L ricoliter(s)
< less than - Tne number cllowing ke sigr is tha imi of guantitation, the smalisst amaunt of analyte which can be

reuably determined using this speciic test,
> greater than
J aglimated vaiue — The result falis wiihin the Method Defection Limit (MDL) and Limit of Quantitation (LOQY).

ppm parts per mition - One ppm is eguivalent 1o ong milligram per xilogram {mg/ig), or one gram per millich grams. For
agqueocus liquids, pprm is usually 1aken to be squivalant o mlthremu per iiter (mgf), becauac one liter of water has a
weight very clese ta a klogram. For gases or vanors, one pom s eguivalent 1o one microliier of gas per liter of gas.

ppb parts per sillion
Dry weight Reasuilts printea under this heading have been adjusted ior moisture content. This noraases tha analyte weight

basis concentration to approximate the value presentin a similar sa,fnpie w;thmut raisturs, All other results are reported
on an as-received asis.

U.5. EPA CLF Data Qualifiers:
Qrganic Qualfiers inorganic Gualifiers

A TiC is 2 possibie aldol-condgensation product % iz <CRDL, but =1DL

B Analyte was aise detecied in the Dliank z Fslimated dus o interierence

c Pesticioe result corfirmed by GC/MS 1 3L|D"C€IE iniection precision noi mat

D Compound quartitaied on g diiuted sampie # pike sampfe nat within controi limits

E Concentraticn exceecs the calicration range of 5 Meathod of standard additions (MSA) usad
the instrument for caliation

N Presumptive evidence of a compound (Tis only} v Compound was nol detected

P Conceniration diffzrence petwsen pramary and W Post digestion spike out of control imits
confirrmation columns =25% * Duplicate analysis not within control limits

u Compound was not detected + Comreiation coefficient for M8A «0.098

Xy, Z Defined in case narrative

Analytical test results for methods listed on the ishoratories’ ancreditatinn scoge meet all recuiraments of NELAC unless
otherwise noted under the individual analysis.

o

Measurement uncertainty values. as appiicable, ars available upon reguest

e

Tests results relate only 1o the 2am

et ‘ﬁ“tr‘rl Clignts should be aware that g critical step in a chemical or microhiclogical
analysis is the collection of the samgpi

e, Uniess the sample ar a;zeu iz truly representative of the bulk of material involved, the
test resutts will be meaningless. 1f you have guestions regarding the proper ieehrigues of colleciing samples, pleass contact
us. We cannot be held responsibie for sample intogrity, hDv‘.:E\.EE, Jnie‘:,:. sampling has been performed by a member of our
staff. This report shall not be recvoduced except in full, withoui the wiition aporoval o7 the faboratory.

WARRANTY AND LIMITS OF LIABILITY - in accenting analvlical work, we warrant the accuracy of tast resulia for the semple as submitted.
THE FOREGOING EXPRESS WARRANTY 1S EXCLUSNE AND IS GIVEN IN LIZU OF ALL DTHER WARRANTIES, EXPRESSED OR
IMPLIED. WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED CR IVPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY CF MERCHANTABILITY. N NC EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENT.AL, DR INCIDENTAL DAMAGES INCLUDING, BUT NOT LEJITED 70, DAMAGES FOR LOSE
OF PROFIT OR GOODWILL REGARDLESS CF (A) THE NEGLIGENCE (SiTHER SOLE OR CONCURFENT) OF LANCASTER
LABORATORIES AND (B} WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POS3BILITY CF SUCH
DAMAGES. We accepi no legal resporsisility for the purpases for which tha ¢lient uses the test rasults. No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any condiiicns that vary rom ihe Standard Terms and Conditions of
Lancaster Laboratories and we hereby object fo any conflicting terms containsd in any acceptanco or ordzr submitted by clieni.

376800




Analysis Report

(I L ancaster
V" Laboratories

Page 1 of 1
Quality Control Summary

Client Name: ChevronTexaco Group Number: B73057
Reported: 11/06/03 at 09:52 BM

Laboratory Compliance Quality Control

Blank Blank Report LCs LCSD LCS/LCSD
Analysis Name Result MDL Units $REC $REC Limits RED RFD Max
Batch number: MO33071AA Sample number {s): 4154853-4154854
MTBE N.D. 0.4 ppm (v}
C2-C10 Hydrocarbons N.D 1.0 epm{v)
Benzene N.D 0.5 prm{v) 168 52155
Toluene N.D 0.8 ppm{v) 119 57-150
Ethylbenzene N.D 0.4 ppm{v) 122 50-152
Xylene (total) N.D 0.7 ppm{v) 120 63-163

*. Qutside of specification
{1) The result for one or both determinations was less than five times the LOGQ).
{2) The background result was more than four times the spike added.

Lancaster Laboratories, Inc.

2425 New Holland Pike
MEMBESE 10 Box 12425

Lancaster, PA 17605-2425%

717-656-2300 Fax: 717-656-2631 2216 Rev. 3/10/03




Lancaster Laborat , -
plLaasterlaboraores g oanation of Symbols and Abbreviations

The foifowing defines cormmon symbeis and aboreviaiions used in veporting technical dala:

N.ID. none detected BMOL Bealow Mnirmum Quaniitation Level
THTC Too Numeraus To Count P Ereg iost Probable Numier
17 Internaticnal Linits CP unils cabait-chioroglatinate units
umhosfcm ricromhos/om (Y repheiomeairic 'iurb'*dity units
C degrees Celsius F degrees Fahrenneit
meq millisquivaients ik nound{s)
o] gram(s) Ees) kilogram(s)
(Fs) microgramis; B i
mi riffiliter(s) !
m3 cubic metar(s) il
< less than - The number llowing the sign is the Imit of quantiaiicn, the smallest amount of analyte which can be

reliably determined using this specific test.
ps greater than

oJ estimated vailg — Tha result falls within the Method Cetecticn Limit (MDL) and Limit of Quantitation {LOG).

ppm paris per miikon - One opim is equi zale it io cre milligram per kilogram {mgfkg), or ona gram par million grams. For
agueous liquids, ppm = usually taksn io be eguivalent o mlliw-ams per litar (mo#), because cne Her of water has a
weight very cloze to a kilogram. For gases or vapors. one poim is equivalent 1o one microliter of gas pear litar of gas.

ppb parts per sillion

Dry weigit Results printed under this neading nave seen adiusisd for moisiure content, This | rmieases the analyte weight
basis concentration o aparodimate the value present in a simiiar sampie without moisture. Al other resuits are reported
on an as-received basis
LLS. EPA CLF Data Qualifiers:
Crganic Qualifiers inoraznic Qualifiers

A TIC is a possible aldol-condansation product o Yalue is <CRDL, but =101

B Analyle was aiso detectad in the Dlank E “Etimated due to inferierence

c resticide result confirmsad by GC/MES ik Cusnlicate injection presision nol met

D Compaound quantitated on a diluted sample M Soike sgamele not within control imits

E Concentration exceeds the calibratior range of 3 Method of standard additions (MSA) used
the instrament o saleulation

N Presumptive evidence of a compound (T1Cs only) i Compound was not detected

P Concentration difference batween primary and w Post digestion spike out of control lirmits
confirmation columnsg =25% * Duplicate anaiysis not within controf limits

u Compound was not detected + Corralation coefficient for MSA <0.995

XYZ Defined in case narrative

Analytical test results for methods isted on the laboratores’ acorediation acope mest all requirements of NELAG unless
ctherwize noted under the individuzl anzalysia.

Measurement uncertainty values, as applicabie, are avaiable coon raguest.

Tests resuits relate only to the sampls issted. Clisnts should be aware that a critical step in a chemical ar microbiological
analysis is the collection of the sample. Unless the samgls analyzed i truly representative of the buik of materiat invalved, the
test results will be meaningtess. if you nave guastions regarding the propar technigues of collecting samples, please contact
us. Ws cannot be held responsibla for sampie integrity, howeavar, Linlass sampling has been performed by a member of our
staff. This report shall not be reproduced excant in full, without the writien approval of the laboratory,

WARRANTY AND LIMITS OF LIABILITY - In amcptihg anaiytical work, we wa
THE FOREGOING EXPRESS WARRANTY 1S EXCLUSIVE AND 3 GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED. WE DISCLAIM ANY OTHER WARHANTIES, SXPHRESSED OFIMPLIED, INCLUDING A WARRANTY OF HITNESS FOR
PAATICULAR PURPOSE AND WARSANTY OF MERCHANTABILITY. In N EVENT SHALL LANGASTER LABORATCRIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQLUENTIAL, OF INCIDENTAL DAMASES INCLUDING, BUT NOT LIMITED TG, DAMAGES FOR LOSS
OF PROFIT OR GOOCWLL REGARDLESS OF (A) THE NEGLIGENCE (ZITHER 50LE OR GONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LASORATCAUES HAS BZEN INFORMED OF THE POSSIBILITY OF BUCH
DAMAGES. We accept no legal responsibility Tor the surnoses for which the oliont uses the isst its. No purchase order or othar order
for work shall be accepted by Lancagter Laboratories which inoiudes any conditions that vary from the Standard Terms and Coenditions of
Lancaster Laboratories and we herely chisal to any conflicting terms coniainad in any acceptance or order submitted by cliert.

ani the accuracy of lest results for the sampie as submitted.

3788.C1
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Chevron Cdlifornia Region Analysis Request/Chain of Custody

La'master Laborator' . For Lancaster Laboratories use only
1 1 €S poct#: _1UBE0  sampes: 15 q¥e 3"5 v SCR#;
¥ Wherequality 5a saence. ¥y 1305 1
1D 3 OO% —00 LI Analyses Requested
Facility #: f — 7‘ ) Matrix Preservation Codes Preservative Codes
H=HCI T = Thiosulfate
Site Address: ud o N=HNO; B =NaOH
= = =
Chevron PM: ; Lead Consultant: " 2 $=HzS50¢ O = Other
E o n J val rti
Consuiltant/Office: O S/l sl 12 |0 3 D) J value reporting needed »
5] £g ség o LI Must meet lowest detsction limits
Consultant Prj. Mgr.: ¢ N 240N n[.j E 5 é % possible for 8260 comnpounds
Consultant Phone #: 37 /0- F Fax #:@M s g % 2 E 8021 MTBE Confirmation
3 S g |3 [ Confirm highest hit by 8260
Sampler: 2 o |a
’ 2 g‘ Elg(2(2]5|e|D [JConfirm all hits by 8260
Service Order # [JNon SAR: 2 - Z|E|le|=|2 |2 (s R hiahest hit
Date Time -@ El=12 O3 é % § 2 S E O Run oxy s on ghles
Sample identification Collected | Collecied | & Sl&lz Bl2 |E |E & |§ | 3 ClRun___oxy s onall hits
= 44673 oo | [JBEAIY Comments / Remarks
- 7 L 7 +
72 paifes) s X M| 1 [
. Relinquish ; ‘ Date Time | Recsived by: ) Date Tima
Tumaround Time Requested (TAT) (please circla) y M 3 Vokd ﬁ; é 2 2 i 7 é ;} 7Y
@ 72 hour 48 hour Relinquished by: / Dafs Time | Received by: Date Time
34 hour 4 day 5 day : | Ay derne s
Data Package Options (please circle if required) Relinquished by: & Pate-Time | Recevedby: Date_ | Time
QC Summary Type | — Full —— - - -
i Relinguished by Commercial Cargier;, Reghj e Date Time
Type VI (Raw Data) Coett Deliverable not needed /mﬂ'v %)ﬁ %ﬂq/ g
WIP (RWQCE) K uPs FedEx (Qver ) 47 /)apua\ / %% 243 Q7L
Disk Temperature Upon Recalpt j,___i c° Custc;éy Seals Intact? s es No

Lancaster Laboratories, Inc., 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 (717) 656-2300
Copies: White and yellow should accompany samples to Lancaster Laboratories. The pink copy should be retained by the client.

3460 Rev. 7/30/01



