3184 Gold Camp Drive
Suile 200

/ Delta ?‘\ Rancho Cordova, CA 95670-6021
/f‘ Environmental @ USA
rres Consultants, Inc. 916/638-2085
o FAX: 916/638-8385
December 21, 2001 >
2

Mr. Amir Gholami, REHS A A= N F o (

Hazardous Materials Specialist
Alameda County Health Care Services /‘} {

1131 Harbor Bay Parkway, Suite 250 )4"'
Alameda, CA 94502-6577 2 /Uﬁj LJW f

Subject:  Schedule for Proposed Dual-Phase High Vacuum Pilot Test and Site Groundwater
Remediation
ARCO Station No. 2111
1156 Davis Street
San Leandro, California
Delta Project No. DO00-306

Dear Mr. Gholami:

On behalf of ARCO, Delta Environmental Consultants, Inc. (Delta) is presenting a schedule for the
proposed 5-day high vacuum dual-phase extraction (HVDPE) test previously recommended in
Delta's letter dated November 1, 2001. The test was originally scheduled to commence on
December 17, 2001 and run through December 21, 2001. However, due to last minute and
unforeseen circumstances that the equipment vendor (Solleco) experienced, the test had to be
postponed. The test has been rescheduled to commence on January 7, 2002 and run through
January 11, 2002.

To increase natural attenuation of dissolved petroleum hydrocarbons in the groundwater, an axygen
release compound (ORC® by Renesis Inc.) has been scheduled for installation in MW-1.and MW-5
during the month of December 2001. Impacted groundwater in MW-2 and MW-7 will continue to be
addressed by monthly liquid phase hydracarbons checks and bailing until the new HVDPE testing
has been evaluated.

Due to the close proximity of the proposed HVDPE test scheduled for early January 2002, the fourth
quarter 2001 pump-out event of MW-2 and MW-7, normally scheduled to.occur in December 2001,
has been rescheduled for the first quarter of 2002.

If you have any questions concerning this project, please contact me at (916) 536-2613.
Sincerely,

DELTA ENVIRONMENTAL CONSULTANTS, INC.
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Project Manager

SWM (CL010.306.doc)
Attachments

cc.  Mr. Paul Supple — ARCO
Mr. Mike Bakaldin — San Leandro Fire Department - HAZMAT Division

Providing a Competitive Edge



3164 Gotd Camp Drive

D It Suite 200
e a Rancho Cordova, CA 95670-6021

Environmental USA
Consultants, Inc. 916/638-2085

FAX: 916/638-8385
December 21, 2001

).

Mr. Robert Cave

Bay Area Air Quality Management District
939 Ellis Street

San Francisco, California 94109

Subject: Request for Approval of 5-Day Dual-Phase High Vacuum Pilot Test
ARCO Station No. 2111
1156 Davis Street
San Leandro, California
Delta Project No. D000-306

Dear Mr. Cave:

At the request of ARCO, Delta Environmental Consultants, Inc. (Delta} is requesting your approval of
a 5-day dual-phase high vacuum pilot test at the subject site (Figure 1). The test is being performed
to obtain pertinent design information for a potential future remediation system. The test is
scheduled to start on January 7, 2002 and run continuously for & days through January 11, 2002.

The test will consist of connecting a mobile dual-phase high vacuum thermal oxidizer unit up to
existing under ground piping that terminates to wells V-2 and MW-7.  The mobile unit consists of a
Solleco 20 HP oil scaled 350 CFM MTS propane fired thermal oxidizer. Electricity will be suppfied
with a 45 KVA diesel powered generator. Depending upon daily test results, other wells may be
tested during the event. Extracted soil vapors will be treated by the thermal oxidizer prior to
atmospheric discharge. Extracted ground water will be stored on-site in a 21,000 gallon closed fop
Baker tank for disposal by an ARCO approved hauler. At a minimum, influent and effluent vapor
samples will be collected at startup and at the conclusion of the test. Daily field readings will be
collected by FID or PID calibrated to either methane or hexane. Vapor samples will be collected and
submitted to a California-certified analytical laboratory for analyses of BTEX and TPH as gasoline
using EPA methods 8020 and 8015 modified, respectively. Vapor flow rates will be measured daily.

If you have any questions regarding the information presented in this letter please contact me at
(916) 536-2613.

Sincerely,

/'g.a'mnw Medkd | 1\1__

Project Manager

SWHM (CL009.306)
Enclosures

cc:  Mr. Paul Supple, ARCO
Mr. Mike Bakaldin — San Leandro Fire Department - HAZMAT Division
Mr. Amir Gholami - Alameda County Health Care Services Agency

Providing a Competitive Edge




2201 Broadway, Suite 101
Oakiand, CA 94612-3023
Tel. 510.740.5800
Fax. 510.663.3315

the Q'I‘ gr oup

May 3, 2000 . M?;;

- Project 800032 !
Mr. Paul Supple
ARCO Products Company )
PO Box 6549 . , Z)’
Moraga, CA 94570 A e
Re: High Vacuum Extraction Pilot Test Report for ARCO Service Station No. 2111, 2y /ZJ

Located at 1156 Davis Street, San Leandro, California | 7 D

Dear Mr. Supple:

IT Corporation (IT) has prepared this letter to present the results of the High Vacuum
Extraction (HVE) Pilot Test, conducted at ARCO Service Station No. 2111, located at
1156 Davis Street, San Leandro, California (Figure 1). The HVE Pilot Test was
conducted from November 15 to November 19, 1999. The objective of the Test was to
assess HVE as a remedial alternative for ARCO Service Station No. 2111, and other sites
with similar lithology. Additionally, the HVE Pilot Test was conducted to provide five
days intertm petroleum hydrocarbon mass removal. The HVE system is designed to
extract both soil vapors and groundwater. Dewatering the formation to expose previously
saturated sediments to a vacuum enhances soil vapor extraction. Following is a
description of the test, an evaluation of the collected data, conclusions, and
recommendations.

DESCRIPTION

EnviroSupply & Service was retained to provide the equipment and instrumentation to
conduct the HVE Pilot Test. A 5-horsepower high vacuum pump was used to extract
petroleum hydrocarbon-laden soil vapors and groundwater from monitoring well MW?2.
The extracted soil vapors were abated using a 100-cubic feet per minute (cfin) catalytic
oxidizer. A 40-kilowatt diesel generator was used to power the pump and oxidizer. Five
550-gallon Baker tanks were used for storing the extracted groundwater.

As the test was designed, the highest possible vacuum, approximately 100 inches of H20,
was applied to MW2 (Figure 2). However, due to higher than anticipated water
production rates from MW2 and the limitations of the knockout tank transfer pump, the
applied vacuum was decreased to 62.5 inches of H20. This vacuum was maintained for
the duration of the test. After the test was completed, the vacuum was increased to
extract additional groundwater to fill the remaining capacity in the Baker tanks. ‘

OARASAARCONZT I NREPORTS\211 1P201. DOC\uh: 1




Mr. Paul Supple , Project 800032
May 3, 2000 '
Page 2

The oxidizer was configured to maintain a 600°F minimum operating temperature to -
abate the petroleum hydrocarbon vapors. Dilution air was adjusted as necessary to
prevent a high temperature shutdown. The oxidizer influent and effluent air streams were
periodically measured for petroleum hydrocarbon concentration to assess destruction
efficiency, using a Photo-Ionization Detector (PID).

Extracted groundwater and vapor samples were collected for chemical analysis at
predetermined intervals from the remediation system to assess the site and system
performance. Refer to Table 1 and Table 3 for sample intervals. All samples were
analyzed by Columbia Analytical Services (CAS), a state-certified laboratory, for TPHg
by EPA Method 8015M, BTEX by EPA Method 8021B, and fuel oxygenates by EPA
Method 8260 (groundwater only). Extracted groundwater was monitored for electrical
conductivity, pH, and dissolved oxygen in the field.

Depth-to-Water (DTW) and induced vacuum were measured during the test to determine
the influence of the applied vacuum. Monitoring wells MW1, V1, V2, V3, and V4 were
equipped with magnehelic gauges for measuring induced vacuoum. DTW measurements
were collected from monitoring wells MW1, MW3, MW4, MW7, V1, V2, V3, and V4.
The wellhead connection for the HVE system prevented MW2 DTW monitoring during
the test; therefore, MW2 well recovery information was collected instead.

DATA EVALUATION

Liquid Phase

Six extracted groundwater samples were collected over the five-day test period. Two
samples were collected on the first day, just after startup and at the end of the day. One
sample was collected daily thereafter. Table 1 presents the analytical results of the
extracted groundwater samples. Additionally, Table 1 shows analytical results from the
MW2 fourth quarter 1999 sampling event (used as a baseline) and the MW2 first quarter
2000 sampling event (used to gauge effectiveness).

The analytical results show that concentrations of petroleum hydrocarbons exhibit a
decreasing trend through the duration of the test. However, petroleum hydrocarbon
concentrations increased slightly in the groundwater sample from GW6 collected during
the final day of the test. This increase may be attributed to the variability of petroleum
hydrocarbon concentrations in the groundwater, or may indicate the radius of influence
intercepted a zone of higher petroleum hydrocarbon concentrations.

OAK\S:\ARCO211 \REPORTS\2111P201 DOCwh:l IT CORPORATION



Mr. Paul Supple Projedt 800032
‘May 3, 2000 '
" Page 3

Analytical results from the first quarter 2000 sampling event indicate that TPHg and -
BTEX concentrations remain consistent with the concentrations measured at the end of
the test. However, MtBE and tBA concentrations increased above the baseline
concentrations. This increase may be attributed to the affinity of both constituents for the
liquid-phase (high water solubility, low retardation factor), and the mobilization of the
constituents in groundwater during the HVE Pilot Test. Furthermore, a sheen of free
product was observed in MW7 during the first quarter 2000 sampling event.

Mass removal was calculated using the extracted groundwater analytical data and the
extracted volume of groundwater between sampling periods. Mass removed, in pounds,
was calculated using the following equation: '

Mass, Ibs = {Concentration, ug/L}10™ g/ug)(2.2x10 Ibs/g)(3.785 L/gal)(Volume, gal)

Table 2 presents the mass removal data. The mass removal rate does not exhibit a similar
decreasing trend as the concentration data due to the variations in the extracted water
rate. The constant applied vacuum did not produce a constant groundwater extraction
flow rate. The total mass removed from the liquid phase by the HVE Pilot Test system
was 0.262 Ibs, 0.117 Ibs, 0.195 lbs, and 0.183 Ibs of TPHg, BTEX, MtBE, and tBA,
respectively.

On December 7, 1999, a Vac Truck was used to off-haul and dispose of the extracted
groundwater stored in the Baker tanks. Afier emptying the Baker tanks, the Vac truck
was used to extract additional groundwater from MW2 and MW7, until the truck reached
its capacity. An estimated 1400-gallons of water was extracted from the two wells.
Table 2 includes a mass removal calculation for this event. Analytical results from the
last groundwater sample (GW6) are used for this calculation.

Vapor Phase

Six influent vapor samples were collected over the five-day. test period. Two samples
were collected on the first day, just after startup and at the end of the day. One sample
was collected daily thereafter. Table 3 presents the analytical results of the influent
samples.

Analytical results of these vapor samples show a similar trend to the groundwater data
with decreasing concentrations and a slight increase on the last day. As previously
discussed, this increase may be attributed to the variability of petroleum hydrocarbon
concentrations in the extracted vapor over the last days of the test, or may signify the
beginning of test influence on a discrete area of contamination. :
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Mass removal was calculated using the extracted vapor analytical data, and the associated -
air flow and time between sampling periods. Mass removed, in pounds, was calculated
using the following equation:

Mass, lbs = [(Flow, ¢fm}(Concentration, ppmv)(MW, g/mole}Time, min)(28.3 Lich)] / [(10°)(24.45 moles/L)(453.6 g/Ib)]

Table 4 presents the mass removal data. The mass removal does not reflect the same
decreasing trend as the concentration data due to the variable air flow rate and time
interval between samples. The air flow rate will vary with the varying rate of extracted
groundwater. The total mass removed from the vapor phase by the HVE Pilot Test
system was 34.6 1bs, 2.73 lbs, and 0.828 1bs of TPHg, BTEX, and MtBE, respectively.

Influence Monitoring

Table 5 presents the monitoring well data. Most of the data showed negligible influence
(vacuum pressure) from the applied vacuum on MW2. Monitoring wells V1 and V2
were within the closest proximity of MW2. V1 never showed any influence. V2 showed
no influence until the fourth day of the test when 0.7 inches of mercury (Hg) vacuum was
observed. V3 showed the only considerable influence with daily induced vacuum
measurements of 0.5, 1.35, 1.6, and 1.3 inches of Hg.

No significant change of depth-to-water in the monitoring wells was observed.
Additionally, rainfall during the test may have effected observable water elevation
changes. No significant change of depth-to-water in MW2 during recovery was
observed.

CONCLUSIONS

Mass Removal

The HVE system removed 34.9, 2.85, and 1.02 pounds of TPHg, BTEX, and MtBE,
respectively. As suggested by Tables 2 and 4, soil vapor extraction is a more efficient
means of extracting petroleum hydrocarbons than groundwater extraction. Furthermore,
the cost of storing, treating, and disposing the extracted groundwater exceeds the cost of
operating the catalytic oxidizer on an equivalent extracted mass basis.
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Mr. Paul Supple Project 800032
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HVE System

As previously discussed, higher than anticipated water production from MW2 was
experienced during the HVE Pilot Test. Figure 3 presents a geologic cross section {A-
A’) from an EMCON Soil and Water Investigation (9/16/1996). Although the formation
18 mostly clay, this cross section shows a sand lens at the bottom of MW2. This sand lens
may be a source of groundwater recharge to MW2.

HVE systems are typically used for remediating low permeability formations with limited
groundwater. The high vacuum dewaters the area, which enhances soil vapor extraction.
However, if the formation does not dewater, then a HVE system becomes inefficient and
not cost-effective. The high vacuum is expended dewatering the formation, limiting soil
vapor extraction.

The observation well monitoring data suggests that soil vapor extraction only occurred
within close proximity of the test well, which may be attributed to the additional energy
required from the blower to dewater the area. With the high recharge rates at MW2, the
blower is primarily utilized as a groundwater pump, at an excessive capital and energy
cost relative to using a groundwater pump. Additionally, the higher groundwater
production rates complicate design issues and increase costs substantially for storage,
treatment, and disposal. The results of this HVE test indicate that the HVE system is
neither an efficient or cost-effective remedial alternative for the site.

RECOMMENDATIONS

Based on the data collected during the HVE Pilot Test and the first quarter 2000
monitoring event, IT recommends continned monitoring to assess the extent of
contamination and the effect of the HVE Pilot Test. Furthermore, IT recommends
interim remediation by quarterly batch extraction from monitoring well MW2 and/or
MW7 using a Vac truck, if the data from continued monitoring warrants.

- LY éigf;:)
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If you have any questions, please call Dan Lescure at (510) ‘?40-5 800.

Sincerely,

IT Corporation ' ,

Dan LescuW_—’, Stephen Lotholm, R.G.

Project Engineer Project Manager

Attachments: Table 1 Extracted Groundwater Analytical Data
Table 2 Mass Removal from Groundwater
Table 3 Extracted Vapor Analytical Data
Table 4 Mass Removal from Vapor Phase
Table 5 Field Data Sheet-Monitoring Well Data
Figure 1 Site Location

Figure 2 Site Plan

Figure 3 EMCON Geologic Cross Section A-A’
Appendix A Certified Analytical Reports and Chain-of-Custody Documentation
Appendix B Field Data Sheets

cC: Mr. Amir Gholami, Alameda County Health Care Services Agency

Mr. Robert Cave, Bay Area Air Quality Management District
Mr. Steve Meeks, Delta Environmental
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Table 1
High Vacuum Extraction Pilot Test
Extracted Groundwater Analytical Data
ARCO Service Station No. 2111
1156 Davis Street, San Leandro, California
_ TN
Date Sample No.| TPHg | Benzene | Toluene | Ethylbenzene | Xylene (‘/ltBE1 } tBA®
(mm/dd/yy) (ID#) {ug/L) (ug/L} {ug/L) {ug/l) - (ug/L) {u g, A (wg/L)
1171099 | mw2 [ se000 | 2400 | so00 | 1500 | 10000 | 21000 | <25000
11/15/99 GW1 33000 1300 4500 890 4700 18000 | <25000
) 11/15/99 GW2 30000 14000 1200 4400 760 14000 | <10000
11/16/99 GW3 3500 260 620 74 980 5700 <5000
_____}1/17/99 GW4 - 4700 200 500 38 830 3700 410
11/18/9% GWs5 230 5.2 13 29 46 2100 340
11/1%/99 GW6 1500 36 120 28 160 3100 <2500
02/09/00 | Mw2* 1700 270 | 14 | 17 | 21 | 55000 | <s0000
MIBE and tBA analysis by EFA Method 8260
tBA MRL was elevated due to high MtBE concentration requiring sample dilution
1 /1049 data from 1999 4th Quarter Sampling Event (Basetine)
02/09/99 data from 2000 Ist Quarter Sampling Event
Table 2
- High Vacuum Extraction Pilot Test
Mass Removal from Groundwater
ARCO Service Station No. 2111
1156 Davis Street, San Leandro, California
Date Volume Sample No. | TPHg | Benzene Toluene |hylbenze| Xylene MtBE! tBA®
(mm/dd/yy) {gal) (ID#) {Ibsy’ (Ibs) {Ibs) (Ibs) (Ibs) Ibs) -] (Ibs)
11/15/99 | 3952 GW1 0.109 | 0.004 0.015 0.003 T 0.015 ] 0.059 | 0.082
_____ 1 1/16/99 346.3 GwW2 0.087 0.040 0.003 0.013 0.002 0.040 0.029
. 11/17/99 631.5 GW3 0.029 0.001 0.003 0.000 0.005 0.030 0.026
11/18/99 281.1 GW4 0.011 0.000 0.001 0.000 0.002 0.009 0.001
11/19/99 77.4 GW35 0.000 0.000 0.000 0.000 0.000 0.001 0.000
11/19/99 757.8 GWo 0.009 0.000 0.001 0.000 0.001 0.020 0.016
12/07/99 1400 GWé6 0.017 0.000 0.001 0.000 0.002 0.036 0.029
Total 3880 0.262 0.047 0.025 0.017 | 0.028 | 0.95 | 0.183
MIBE and IBA analyzis by EPA Method 8260 )
' {BA MRL was elevated due to high MiBE concentration requiring sample dilution
Mass, Ihs = (Coneentration, ug/L}10-6 gup)(2.2x10-3 The/g)(3.785 Ligal)(Volume, gal)
12/07/99: Extracted 1400-gallons from MW2 and MW7 by Vac Truck
OAK\SIARCOZ 11 \REPGRTS\211£p201 xlstuh:1 . IT CORPORATION




Table 3
High Vacuum Extraction Pilot Test
Extracted Vapor Analytical Data

ARCO Service Station No. 2111
1156 Davis Street, San Leandro, California

Date Sample No.| TPHg | Benzene | Toluene Ethylbenzene Xylene M{BE
(mm/ddfyy) (Vi) (ppmv} (ppmv) (ppmv) {ppmv) (ppmv) (ppmv)
11/15/99 V1 1900 21 58 i2 44 58
_11715/99 V2 2200 24 69 14 51 61
11/16/99 V3 1400 13 43 10 37 50
11/17/99 V4 760 3.4 23 5.5 20 28
____l 1/18/99 V5 590 7.8 22 4.8 18 31
11/19/99 A% 330 7.2 29 7.1 25 NA
Analysis by EPA Method 8015M and 4020
Table 4
High Vacuum Extraction Pilot Test
Mass Removal from Vapor
ARCO Service Station No. 2111
1156 Davis Street, San Leandro, California
Date Air Flow TPHg | Bemzene | Toluene |  Ethylbenzene Xylene MtBE
(mm/ddfyy) (cfm) flbs)’ {Ibs) {1bs) (lbs) (lbs) (ibs)
11/15/99 22 1.06 0.010 0.031 0.008 0.028 0.030
11/15/99 23.5 4.51 0.040 0.137 0.032 0.117 0.116
11/16/99 10.9 3.00 0.023 0.100 0.024 0.089 0.099
11/17/99 30 Q.78 0.036 0.287 0.079 0.288 0.335
-11/18/99 32 5.08 0.055 0.184 0.046 0.173 0.248
11/19/99 32 11.2 0.080 0.379 0.107 0.377 NA
Total 34.6 0.244 1.12 0.296 1.07 0.828
Mass, Ibs = [(Flow, cfm} Concentration, ppmv)(g/mole}(Time, min)24.3 L/cf}) / [(10‘}(24_45 moles/LH453.6 gib)]
where MW, g/mole: TPHg (C6-C12) = 35; Benzene = 78.1; Toluent = 92.1; Ethylhenzene = 106.2; Xylene = 106.2; MBE =382

OAK\SAARCOV 1 NREPORTS\211 1p201.xls\uh: 1
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_ - Table5
High Vacuum Extraction (HVE) Pilot Test
Field Data Sheet-Monitoring Well Data

ARCO Service Station No. 2111
1156 Davis Street, San Leandro, California

OAK\SAARCO\Z11 \REPORTS\21 11p201 xls\uh: 1 s IT CORPORATION

MW1 MW3 MWd MW7 V1 ) V2 V3 V4
Time DTW | Vacoum | DTW DTW DTW DTW | Vacuum DTW | Vacuum DTW | Vacuum | DTW
{mins) (ft bgs) {in. Hg) (fibgs) |- (ftbes) (ft bgs) {ft bgs) (in. Hg) (ft bgs) (in. Hg) {ft bgs) (in. Hg) (ft bgs)
11/15/99 :
0 17.8 7.2 16 16.5 17 0 16.2 0 16 0 16.5
15 17 0. 16.2 0 16 0
30 17 ¢ 16.2 0 159 0
60 i7 0 16.2 0 159 0
120 17 0 16.2 0 15.9 "0
240 17 0 16.2 0 16 0
480
11/16/99 17.9 175 | 1641 16.5 17 0 16.2 0 16 0.5 16.4
11/17/99 17.6 17.2 159 16.5 16.8 . 16.1 . 15.8 1.35 16.2
11/18/99 17.7 0 17.2 15.9 16.5 16.9 16.2 0.7 15.8 1.6 16.2
11/19/99 17.8 0 17.2 159 16.5 16.9 0 16.2 0.1 15.9 1.3 16.3
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APPENDIX A

CERTIFIED ANALYTICAL REPORTS
AND CHAIN-OF-CUSTODY DOCUMENTATION



December 8, 1999 Service Request No.: §9903581

Mr. Glen Vanderveen
IT/EMCON

2201 Broadway, Suite {01
Oakland, CA 94612

RE: TO#800032.00/2111 SAN LEANDRO

Dear Mr. Vanderveen:

Enclosed are the results of the sample(s) submitted to our laboratory on November 16, 1999.
All analyses were performed in accordance with our laboratory's quality assurance program.
Results are intended to be considered in their entirety and apply to the sample(s) analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.
Signature of this CAS Analytical Report confirms that pages 2 through 17, following, have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California
Department of Health Services {certificate pumber: 2352, expiration: January 31, 2001).

If you have any questions, please call me at (408} 748-9700.
Reépectfully submitted,
Columbia Analytical Services, Inc.

‘%&mam - Thorenlin’

Bernadette Troncales Grég (grdan
Project Chemist Laboratory Director

RECEIVED
DEC 1 4 1399

BY:

3334 Vicror Court = Santa Clara, CA 95054 = Telephone (408) 748-9700 = Fax (408) 748-9860




A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
coD
DEC
DEQ
DHS
DILCS
DMS
DOE
DOH
EPA
ELAP
GC
GCIMS
Ic

IC8
ICP
ICV

J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
SIM
SM
STLC
SW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

American Association for Laboratory Accreditation
Amerigcan Society for Testing and Materials
Biochermical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
California Assessment Matals
California Air Resources Board
Chemical Abstract Service registry Number
Chierofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Departrment of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
Departmernt of Ecology
Cepartrnent of Health
U. &. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample
Estimated concentration. The value is less than the MRL, but greater than or equal to
the MDL. If the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Control Sampte
Leaking Underground Fuel Tank
Modified
Methylene Blue Active Substances
Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U. 5. EPA.
Method Detection Limit
Most Probabte Number
Method Reparting Limit
Matrix Spike
Mathyl tert-Butyl Ether
Not Applicable
Not Analyzed
Not Calculated
Nationai Council of the paper industry for Air and Stream Improvement
Not Detected at or above the method reporting/detection fimit (MRL/MDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Mitlion
Practical Quantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992
Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, PhysicalfChemical Methods, SW-846,
3rd Ed_, 1986 and as amended by Updates |, II, lA, and lIB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleumn Hydrocarbons

Trace level. The concentration of an analyte that is less than the PQL but greater than or equal

to the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons

Total Suspended Solids -

Total Threshold Limit Concentration

Volatile Organic Analyte(s) ACRONLST.DOC 7/14/95

Page 2



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

tert -Butyl Alcohol
Methyl fert -Butyl Ether
Diisopropyl Ether

Ethyl fert -Butyl Ether
tert -Amyl Methyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company
TO#800032.00/2111 SAN LEANDRO
Water
Fuel Oxygenates
GW1
S9903581-001
CL O
Prep Analysis Dilution  Date Date
Methed  Method MRL Factor Extracted Analyzed
EPA 5030A 8260 50 500 NA 12/06/99
EPA 5030A 8260 0.5 500 NA 12/06/99
EPA 5030A 8260 5 500 NA 12/06/99
EPA 5030A 8260 5 500 NA 12/06/9%
EPA 5030A 8260 S 500 NA 12/06/99

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Result

<25000
1800¢
<2500
<2500
<2500

The MRL was elevated due to high analyte concentration requiring sample dilution.
Sample was analyzed 6 days past the end of the recommended maximum holding time.
Analyte concentration should be considered an estimate.

WA | oue: [2[08]5%

I3 HUL 13T I

k'

Page 3

59903581
11/15/99
11/16/99

ug/L (ppb)
NA

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: $5903581
Project: TO#800032.00/2111 SAN LEANDRO Date Collected: 11/15/99
Sample Matrix: Water Date Received: 11/16/99
Fuel Oxygenates
Sample Name: GW2 ' _ Units: ug/L (ppb)
Lab Code: $9903581-002 - Basis: NA
Test Notes: C1,0
Prep Analysis Dilution  Date Date Result
Analyte Method  Method MRL Factor Exiracted Analyzed Result Notes
tert -Butyl Alcohol EPA 5030A 8260 50 200 NA 12/04/99  <10000
Methyl fert -Butyl Ether EPA 5030A 8260 0.3 200 NA 12/04/99 14000
Diisopropyl Ether EPA 5030A 8260 5 200 NA 12/04/99 <1000
Ethyl tert -Butyl Ether EPA 5030A 8260 5 200 NA 12/04/99 <H000
teri -Amyl Methyl Ether EPA 5030A £260 5 200 NA 12/04/99  <}000
Cl The MRL was elevated due to high analyte concentration requiring sample dilution.
0 Sample was analyzed 4 days past the end of the recommended maximum holding time.

Analyte concentration should be considered an estimate.,

Approved By: M Date: ’ ﬂ/é) ?/46

13UAIZ LIV P
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] L4
COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: ARCO Products Company Service Request: 39903581
Project: TO#800032.00/2111 SAN LEANDRO Date Collected: 11/16/99
Sample Matrix: Water Date Received: 11/16/99
Fuel Oxygenates

Sample Name: GW3 ‘ _ Units: ﬁg/L {ppb)
Lab Code: 59903581-003 . Basis: NA
Test Notes: C1,0

Prep Analysis Dilution  Date Date Result
Analyte Method  Method MRL Factor Extracted Analyzed Result Notes
tert -Butyl Alcohol EPA 5030A 8260 50 100 NA 12/66/99 <5000
Methyl ferf -Buty] Ether EPA 3030A 8260 0.5 100 NA 12/06/99 5700
Diisopropyl Ether EPA 5030A 8260 5 100 NA 12/06/99 <500
Ethyl tert -Butyl Ether EPA 5030A 8260 5 100 NA 12/06/99 <500
tert -Amyl Methyl Ether EPA S030A 8260 5 100 NA 12/06/99 <500
Cl The MRL was elevated due to high analyte concentration requiring sample dilution.
O Sample was analyzed 6 days past the end of the recommended maximum holding time.

Analyte concentration should be considered an estimate,
o
Approved By: ﬁp[/\ Date: _{& /W{ %
LOMHULLIF P
Page 5




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 59903581
Project: TOHB00032.00/2111 SAN LEANDRQ . Date Collected: NA
Sample Matrix: Water Date Received: NA

Fuel Oxygenates
Sample Name: Method Blank (MS01) ‘ . Units: ﬁg/L {(ppb)
Lab Code: S991203-WB2 Basis: NA
Test Notes:

Prep Analysis Dilntion  Date Date Result
Analyte Method  Method MRL Factor Extracted Analyzed Result Notes
tert -Butyl Alcohol EPA 5030A 8260 50 1 NA 12/03/99 ND
Methyl zert -Butyl Ether EPA 5030A 8260 0.5 1 NA 12/03/99 ND
Diisopropy! Ether EPA 5030A 8260 5 1 NA 12/03/99 NI
Ethyl tert -Buty] Ether EPA 5030A 8260 5 1 NA 12/03/99 ND
tert -Amyl Methyl Ether EPA 5030A 8260 5 1 NA 12/03/99 ND
{ | lot4

Approved By: {p’/\ Date:{ 210 { 4

[ELEIVFTEE 3 ]
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: S9903581]
Project: TO#800032.00/2111 SAN LEANDRO Date Collected: NA
Sample Matrix: Water Date Received: NA

Fuel Oxygenates

Sample Narne: Method Blank {(MS01) ‘ , Units: ug/L (ppb)
Lab Code: 5991206-WB2 B Basis: NA
Test Notes: '

Prep Analysis Dilution  Date Date Result
Analyte Method  Method MRL Factor Extracted Analyzed Result Notes
tert -Butyl Alcohol EPA 5030A 8260 50 1 NA 12/06/99 ND
Methyl fert -Buty] Ether EPA 5030A 8260 0.5 1 NA 12/06/99 ND
Diisopropyl Ether EPA 503CA 8260 5 1 NA 12/06/99 ND
Ethyl zert -Butyl Ether EPA 5030A 8260 5 1 NA 12/06/99 ND
tert -Amyl Methyl Ether EPA 5030A 8260 b) 1 NA 12/06/99 ND

Approved By: | W | Date: ( °?’/ qu

[V RE ENT]
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company ‘ Service Request: $9903581
Project: TO#300032.60/2111 SAN LEANDRO Date Collected: NA
Sample Matrix:  Water : Date Received: NA

Date Extracted: NA
. Date Analyzed: NA
Surrogate Recovery Summary -
Fuel Oxygenates

Prep Method: EPA 5030A _ Units: PERCENT
Analysis Method: 8260 ' ' _ Basis: NA
Test Percent Recovery

Sample Name Lab Code Notes Dibromoflucromethane Toluene-D8 4-Bromoflucrobenzene
GW1 59903581-001 99 100 100
GW2 59903581-002 107 - 104 105
GW3 $9903581-003 99 99 98
Lab Control Sample $991203-LCS 106 104 98
Lab Control Sample $691203-DIL.C3S 106 103 . 98
Method Blank (MSC1) $991203-WB2 101 103 104
Method Blank (MSC1) $991206-WB2 100 101 100

EPA Acceptance Limits: 86-118 88-110 85-115

approved By M e |25

SURM020587p

Page 8




Client:
Project:
LCS Matrix:

" Sample Name:
Lab Code:
Test Notes:

Analyte

1,1-Dichloroethene
Benzene
Trichlorocthene
Toluene
Chlorobenzene
1,2-Dichlorobenzene
Naphthalene

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
ARCO Products Company Service Request: 39903581
TO#800032.00/2111 SAN LEANDRO ' Date Collected: -NA
Water Date Received: NA

Date Extracted: NA
Date Analyzed: 12/04/99

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary

Fuel Oxygenates
Lab Centro] Sample Units: ug/L {ppb)
5991203-LCS, 5991203-DLCS Basis: NA
Percent Recovery
CAS Relative
Prep Analysis  True Value Result Acceptance  Percent
Method Method LCS DLCS LCS DLCS LCS DLCS Limits  Difference

EPA 5030A 8260 10 10 {1 11 110 110 62-145 <1
EPA 5030A 8260 10 10 11 11 110 110 77-127 <]
EPA 5030A 8260 [0 10 10 11 100 110 71-119 10
EPA 3030A 8260 10 0 10 11 100 110 76-124 10
EPA 3030A 8260 10 10 1¢ 11 100 110 75-127 10
EPA 3030A 8260 10 10 11 12 110 120 74-126 9
EPA 3030A 8260 10 10 8.0 12 g0 120 43-157 40

wi | oue: | 2108145

DLCS/020597p

Page 9
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Notes



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: $S9903581
Project: TO#B00032.00/2111 SAN LEANDRO ' Date Collected: 11/15/99
.Sample Matrix: Water Date Received: 11/16/99

BTEX, MTEE and TPH as Gasoline

Sample Name: GW1 Units; ug/L (ppb)
Lab Code: 59903581-001 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as (Gasoline EPA 3030 CA/LUFT 50 20 NA 11/26/99 33000
Benzene EPA 3030 8021B 0.5 20 NA 11/26/99 1300
Toluene EPA 3030 20218 0.5 20 NA 11/26/99 4500
Ethylbenzene EPA 3030 8021B 0.5 20 NA 11/26/99 890
Xylenes, Total EPA 3030 2021B 1’ 20 NA 11/26/99 4700
Methyl fert -Butyl Ether EPA 3030 30218 3 20 NA 11/26/99 16000

Approved By hr | /%/vf/%

1822/020597p

Page 10




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Kylenes, Total

Methyl fer¢ -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

TO#300032.00/2111 SAN LEANDRO

Water

GW2
59903381-002

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPa 5030

Analysis
Method

CA/LUFT

Analytical Report

Service Request: 59903581

Date Collected:

11/15/99

Date Received: 11/16/99

BTEX, MTBE and TPH as Gasoline

3021B
30218
20218
80218
80218

MRL

0.5
0.5
0.5

Dilution Date  Date
Factor Extracted Analyzed Result

20
20
20
20
20
20

NA 11/26/%9
NA 11/26/99
NA 11/26/59
NA 11/26/99
NA 11/26/99
NA 11/26/99

1822/020587p

Page 11

Date: "QJ/D&/Q £

Units: ug/L (ppb)

Basis: NA

30000
14000
1200
4400
760
4800

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company ' Service Request: 39903381
Project: TO#800032.00/2111 SAN LEANDRO Date Collected: 11/16/99

Saniple Matrix: Water Date Received: 11/16/9%

BTEX, MTBE and TPH as Gasoling

Sample Name: GW3 Units; og/L (ppb)
Lab Code: $9903581-003 ' Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 5 NA 11/25/99 5500
Benzene EPA 5030 8021B 0.5 5 NA 11/25/99 260
Toluene EPA 5030 8021B 0.5 5 NA 11/25/99 620
Ethylbenzene EPA 5030 8021B 0.5 5 NA 11/25/99 74
Kylenes, Total EPA 5030 80218 5 NA 11/25/99 980
Methyl tert -Butyl Ether EPA 5030 8021B 3 5 NA 11/25/99 4600

Approved By: W __Date: i)% DW&A

1822/020597p
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl zert -Buty] Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company

TO#800032.00/2111 SAN LEANDRO
Water

BTEX, MTBE and TPH as Gasoline

Method Blank Units:
§991125-WBI1 Basis:
Prep Analysis Dilution  Date Date

Method Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 11/25/99 ND
EPA 5030 - 8021B 0.5 1 NA 11/25/99 ND
EPA 5030 80218 0.5 1 NA 11/25/99 ND
EPA 5030 ' 8(21B 0.5 1 NA 11/25/99 ND
EPA 5030 8021B 1 i NA 11/25/99 ND
EPA 5030 B021B 3 1 NA 11/25/9% ND

Service Request:
Date Collected:
Date Received:

o . pu: R L5147

1522/020597p

Page 13

89903581
NA
NA

ug/L (ppb)

NA

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 59903581
Project: TO#B00032.00/2111 SAN LEANDRO Date Collected: NA
Sample Matrix: Water Date Received: NA

BTEX, MTBE and TPH as (Gasoline

Sample Name: Method Blank Units: ug/L (pph)
Lab Code: 5991126-WRB1 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 1 NA 11/26/99 ND
Benzene EPA 5030 8021B 0.5 1 NA 11/26/99 ND
Toluene EPA 5030 8021B 0.5 1 NA 11/26/99 ND
Ethylbenzene EPA 5030 8021B 0.5 1 NA 11/26/99 ND
Xylenes, Total . EPA 5030 _ 8021B 1 NA 11/26/99 ND
Methyl tert -Butyl Ether "EPA 5030 ' B021B 3 1 NA 11/26/99 ND

Approved By: OD]/ - Date: }02 /{) ﬁqg

1522412059 7p
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COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Client: ARCO Products Company Service Request: 59903581
Project: TO#R00032.00/211t SAN LEANDRO Date Collected: NA
Sample Matrix:  Water _ _ Date Received: NA

Date Extracted: NA
Date Analyzed: NA

Surrogate Recovery Sumniary 3
BTEX, MTBE and TPH as Gasoline

Prep Method: EPA 5030 Units: PERCENT
Analysis Method: 8021B  CA/LUFT Basis: NA
Test Percent Recovery
Sample Name Lab Code Notes a,a,a-Trifluorotoluene Fluorabenzene
GW1 59903581-001 96 97
GW2 $9903581-002 106 ' 93
GW3 $9903581-003 101 96
Lab Control Sample 5991125-LCS 98 105
Dup Lab Contrel Sample §991125-DLCS 95 105
Method Blank 5991125-WB1 147 90
Method Blank 5991126-WB1 145 94
CAS Acceptance Limits: 69-116 60-140

Approved By: W ] Date: / g[ﬁﬁéé

SUR2420397p
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Client:
Project:
LCS Matrix;

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Toluene

Ethylbenzene
Gasoline

Approved By:

DLC5/020587p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

TO#800032.00/2111 SAN LEANDRO

Water

QA/QC Report

Service Request: 59903581
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 11/25/99

Laboratory Control Sample/Duplicate Laboratory Contrdl Sample Summary

Dup Lab Control Sample

S991125-LCS,

Prep
Method

EPA 5030
EPA 5030
EPA 3030
EPA 5030

S991125-DLCS

Analysis
Method

8021B

8021B

8021B
CA/LUFT

BTEX and TPH as Gasoline

Units: ug/L (ppb)
Basis: Na

Percent Recovery :
CAS Relative

True Value Result Acceptance Percent
LCS DLCS LCS DLCS LCS DLCS Limits  Difference
50 50 50 48 100 96 75-135 4
50 50 50 47 100 24 73-136 6
50 50 49 47 98 %94 69-142 4
SO0 300 480 470 96 94 75-135 2

Date: LQ,/ Dﬂ 4?

Pape 16

Result
Notes




Client:
Project:

Sample Name:
Lab Code:
Test Notes:

ICV Source:

Analyte

TPH as Gascline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
ARCO Productis Company Service Regquest:
TO#800032.00/2111 SAN LEANDRO Date Analyzed:
Initial Calibration Verification (ICV) Summary
BTEX, MTBE and TPH as Gasoline
ICV Units:
ICVI Basis:
CAS
Percent Recovery
Prep Analysis True Acceptance Percent
Method Method Value Result Limits Recovery
EPA 3030 CA/LUFT 500 480 85-115 96
EPA 5030 2021B 50 50 85-115 100
EPA 3030 80218 50 49 85-115 : 98
EPA 5030 3021B 50 49 85-115 98
EPA 5030 8021B 150 97 85-115 65
8021B 50 50 85-115 100

EPA 5030

1CVD32195

Page 17

59903581
11/25/99

ug/L (ppb)

NA

Result
Notes




ARCO Products Company &

Divislon of AttanticRichfieldCompany

Task Order No.

Doy

S9¢0 35¢ |

Chain of Custody

ARCO Facllity no. ﬁ’“l

Faiity AN LEANQL77

Project manager

Laboratory name

{Consultant) é{LBf'\ A YL EER
ARCO engineer Telephone no. Telephone no. z . Fax no. %
VML- ﬁ)??\.,@ {ARCO) (Consultant) §D 7% j@D? (Consultant) 5[0 bba ?737(':) Contract number
Corelart name {7 £ £ Consinany VIO| GAOSONN) O\ _ (OH b c:l& Aol 1 |
Matrix Preservation " g E § %j “‘-1‘3l .Db I:;thod of ihfmmﬁ
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é\‘Ni (D \/ . / il ,]l‘?ldﬁ ”/w ,/ / Limitreporting
' >
MrEe <\
il (2 v V liigkr b?? | |V 7
G ,
) y Special QAIQC
ov
% B 7 J WAl | 7 /
— Romarks
Lab number
Turnaround time
Condition of sample: Temperature received: D ul" ' l Z Zl [+ K ’ ' D .3 D Rush
Afinquisheyl by sampler Oate Time | Received b ) 2 Business Days |
W TM—— i3 Vada g/&,a. fu@l Wi lec  WiSee |
Relinquished by - Date ! Time | Recelved by Expedited
§ Business Days ]
Relinquished by Date Time | Received by laboratory Date Timel Standard 6‘“‘
10 Business Days ﬁ

Distribution: White copy — Laboratory, Canary copy — ARCO Environmental Engineering; Pink copy — Consullant

APC-3292 (2-91)
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2% Columbia
% Analytical
Services "

Doy
An Emplovee-Owned Company

4T

December 9, 1999 Service Request No.: 89903648

Mr. Gien Vanderveen
IT/EMCON

2201 Broadway, Suite 101
Oakland, CA 94612

RE: TO#800032/2111 SAN LEANDRO

Dear Mr. Vanderveen:

Enclosed are the results of the sample(s) submitted to our laboratory on November 18, 1999,
All analyses were performed in accordance with our laboratory's quality assurance program.
Results are intended to be considered in their entirety and apply to the sample(s) analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.
Signature of this CAS Analytical Report confirms that pages 2 through 17, following, have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California
Department of Health Services (certificate number: 2352, expiration: January 31, 2001).

If you have any questions, please call me at (408) 748-9700.
Respectfully submirtted,
‘Columbia Analytical Services, Inc.

Bernadette Troncales Greg Jordan
Project Chemist Laboratory Director

RECEIVED
DEC 14 1999

BY:

3334 Victor Court = Santa Clarg, CA 22054 = Telephone (408) 748-9700 = Fax (408) 748-9860




AZLA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
cob
DEC
DEGQ
DHS
DLCS
DMS
POE
DOH
EPA
ELAP
GC
GC/MS
IC
ICB
ICP
Icv

J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
SIM
SM
STLC
SW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

American Association for Laboratory Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
California Assessment Metals
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
Department of Ecology
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatagraphy/Mass Spectrometry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample
Estimated concentration. The value is less than the MRL., but greater than or equal to
the MDL. If the value is equal to the MRL, the result is actually <MRL beafore rounding.
Laboratory Contro! Sample
Leaking Underground Fue! Tank
Modified
Methylene Blue Active Substances :
Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U, S, EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Applicable
Mot Analyzed
Not Calculated
Nationa! Council of the paper industry for Air and Stream Improvement
Not Detected at or above the method reporting/detection limit (MRL/MDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billicn
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Gontrol
Resource Conservation and Recovery Act
Relative Percant Difference
Selacted lon Monitoring
Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992
Solubility Threshold Limit Conceniration
Test Methods for Evaluating Solid Waste, Physical/iChemical Methods, SW-848,
3rd Ed., 1986 and as amended by Updates |, i, IIA, and IIB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleurn Hydrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration

Voiatile Organic Analyte(s) ACRONLST.DOC 7/14/95

Page 2



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Methyl tert-Butyl Ether
tert-Butyl Alcohol
Diisopropy! Ether
Ethyl tert-Butyl Ether
tert-Amyl methyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.,

Analytical Report

ARCO Products Company
TO#800032/2111 SAN LEANDRO
Water

Volatile Organic Compounds ;

Gw4
L9905068-001

Prep Analysis
Method  Method MDL

EPA 5030 82608 2
EPA 5030 8260B 50
EPA 5030 82608 2
EPA 5030 32608
EPA 5030 §200B 2

e

Dihztion

Date

Service Request:
Date Collected:
Date Received:

Date

Units:
Basis:

Factor Extracted Analyzed Result

50

—_— — =

NA
NA
NA
NA
NA

12/02/99
12/01/99
12/01/99
12/01/99
12/01/99

3700
410
ND
ND

20

Date: ’J/OQ/??

18220020597

Page 3

L5905068
11/17/99
11/18/99

ug/L {ppb)

NA

Batch
Number




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Methy] tert-Butyl Ether
tert-Butyl Alcohol
Diisopropy! Ether
Ethyl tert-Butyl Ether
tert-Amyl methyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company
TO#800032/2111 SAN LEANDRO

Water

QwW;3
L9905068-002

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 35030

Analysis
Method MDL
8260B 2
8260B 50
8260B 2
8260B 2
8260B 2

Analytical Report

Service Request: L9905068
Date Collected: 11/18/99
Date Received: 11/18/99

Volatile Organic Compounds

Dilution

Units: ug/L (ppb)
Basis: NA

Date Date Batch

Factor Extracted Analyzed Result Number

50

5
1
1
1

NA 12/02/9¢ 2100
NA 12/02/99 340
NA 12/02/99 ND
NA 12/02/99 ND
NA 12/02/99 12

Date: ’ A [Oq/ﬁé

1522/020597p

Page 4



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Methy! tert-Butyl Ether
tert-Butyl Alcohel
Diisopropyl Ether.
Ethyl tert-Butyl Ether
tert-Amyl methyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company

TO=800032/2111 SAN LEANDRO

Water

Method Blank
L991201-MB

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

Analysis

Methed MDL

8260B
8260B
§260B
8260B
§260B

[ A o8

Dilution

Analytical Report

Volatile Organic Compounds

Date

Service Request: L9905068

Date Collected: NA
Date Received; NA

Units: ug/L (pph)

Basis: NA

Date

Factor Extracted Analyzed Result

NA
NA
NA
NA
NA

12/01/99 ND
12/01/99 ND
12/01/99 ND
12/01/99 ND
12/01/99 ND

Date: ‘ &W/ qé]

1522/0205%7p

Batch
Number



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Methy! tert-Butyl Ether
tert-Butyl Alcohol
Diisopropy! Ether
Ethyl tert-Buty! Ether
tert-Antyl methyl Ether

Approved By:

ARCO Products Company
TO#800032/2111 SAN LEANDRO

Water

Method Blank
L991202-MB

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

COLUMBIA ANALYTICAL SERVICES, INC,

Analysis
Method MDL
8260B 2
8260B 50
8260B 2
8260B 2
8260B 2

Dilution
Factor Extracted Analyzed Resnit

Analytical Report

Service Request:
Date Collected:
Date Received:

Volatile Organic Compounds ‘

Units:
Basis:

Date Date

NA 12/02/99
NA 12/02/99
NA 12/02/99
NA 12/02/99
NA 12/02/99

Date: /01&04/65

ND
ND
ND
ND
ND

1522/020597p

Page 6

L9205068

ug/L {ppb)

Batch
Number



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 19905068
Project: TO#800032/2111 SAN LEANDRO Date Collected: NA
Sample Matrix:  Water Date Received: NA

Date Extracted: NA

, Date Analyzéd: NA
Surrogate Recovery Summary
Volatile Organic Compounds

Prep Method: EPA 5030 Units: PERCENT

Analysis Method: 8260B Basis: NA
Test Percent Recovery

Sample Name Lab Code Notes Dibromofluoromethane Taoluene-Dyg 4-Bromofluorobenzene
GW4 L99035068-001 86 102 99
GW5 L9905068-002 84 102 99
Method Blank L991201-MB 99 107 101
Method Blank L991202-MB 92 104 97
Batch QC LL.9904919-00816M 93 103 99
Batch QC L 8904919-00816D 89 101 97
Lab Control Sample 1991201-LCS 90 101 98
Lab Controt Sample L99120G2-LCS g0 100 - 98

CAS Acceptance Limits: 70-130 88-110 86-115

Approved By: W Date: [ ”2// 0 @hﬁ

SURIO0597p

Page 7




Client:

Project:
Sample Matrix:
Batch Number:

Sample Name;
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene

Methy] tert-Butyl Ether

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
ARCO Products Company Service Request: L9905068
TO#800032/2111 SAN LEANDRO Date Collected: NA
Water Date Received: NA

Date Extracted: NA
Date Analyzed: 12/01/99

Matrix Spike/Duplicate Matrix Spike Suinmary
Volatile Organic Compounds

Batch QC ' Units: ug/L (ppb)
L9904919-00816MS,  L9904919-00816DMS Basis: NA

Percent Recovery
CAS Relative
Prep Analysis Spike Level Sample Spike Result Acceptance Percent
Method Method CRDL MS DMS Result M5 DMS3 MS DMS Limits” Difference

EPA 5030 82608 0.3 10.0 10,0 2.4 1.7 11.6 93 92 76-127 <1
EPA 5030  8260B 0.5 0.0 100 7.85 16.9 16.5 90 86 76-125 2
EPA 5030  8260B 0.5 10.0 100 421 142 14.1 100 99 75-130 <l
EPA 5030  8260B 20 20,0 200 ND - 19.6 15.8 98 79 50-150 24

hr - oue_ 2 L0k

Approved By:
DMS/A20597p

Page 8

RPD
Limit

25
25
25
25



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company

Page 9

Client: Service Request:
Project: TO#800032:2111 SAN LEANDRO Date Collected:
LCS Matrix: Water Date Received:
Batch Number: Date Extracted:
Date Analyzed:
Laboratory Control Sample Summary
Volatile Organic Compounds
Sample Name:  Lab Control Sample Units:
Lab Code: L991201-LCS Basis:
Test Notes:
CAS
Percent
Recovery
Prep Analysis True Percent Acceptance
Analyte Method Method Value Result Recovery Limits
Benzene EPA 5030 2260B 10.0 9.32 23 76-127
Toluene EPA 5030 8260B 10.0 9.33 93 76-125
Ethylbenzene EPA 5030 82608 10.0 9.87 99 75-130
Methyl tert-Buty] Ether EPA 3030 8260B 20.0 18.2 91 50-150
-
- Approved By: d/[/' Date: j ’Q[O 7/ 64
LCS/02058Tp

L9905068

NA

NA

NA

12/01/99

ug/L (pph)

MNA
Result
Notes



Client:
Project:
LCS Matrix:

Batch Number:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene

tethyl tert-Butyl Ether

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company
TO#800032/2111 SAN LEANDRO
Water

Laboratory Control Sample Summary.

Volatile Organic Compounds
Lab Control Sample
L£991202-1L.CS

Prep Analysis True
Method Method Value Result
EPA 5030 §260B 10.0 8.41
EPA 5030 8260B 10.0 8.40
EPA 5030 82608 10.0 §.89
EPA 5030 8260B 20.0 14.5

Percent
Recovery

84
84
89
72

Date:

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

CAS
Percent
Recovery
Acceptance
Limits

76-127
76-125
75-130
50-15G

12 [p 4l

Approved By:

1.CS/020557p

Page 10

L99050G68

NA

NA

NA

12/02/99

ug/L (ppb)

NA
Result
Notes




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Kylenes, Total

Methyl fert -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

ARCO Products Company
TO#800032/2111 SBAN LEANDRO

Water

G4
59503648-001

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

BTEX, MTBE and TPH as Gasoline

Service Request: 89903648
Date Collected: 11/17/99
Date Received: 11/18/99

Units: ug/L (ppb)

Basis: NA

Analysis - Dilution  Date Date Result
Method MRL Factor Extracted Analyzed Result Notes
CA/LUFT 50 5 NA 12/1/99 4700

8021B 0.5 5 NA 12/1/99 200

80218 0.5 5 NA 12/1/99 500

80218 0.5 5 NA 12/1/99 38

80218 5 NA 12/1/99 830

8021B 3 5 NA | 12/1/99 6600

i | ba: | 2[00l

1822/020597p

Page 11



Client:
Project:
Sample Matrix:

Sample Name;
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
TO#800032/2111 SAN LEANDRO Date Collected:
Water Date Received:

BTEX, MTBE and TPH as Gasoline

GW3 Units;
S9903648-002 Basis:
Prep Analysis Dilution Date Date

Method Method MRL Factor Extracted Analyzed Resuoli
EPA 5030 CA/LUFT 50 1 NA 12/1/89 230
EPA 35030 80218 0.5 1 NA 12/1/99 5.2
EPA 5030 8021B 0.5 1 NA. 12/1/99 18
EPA 5030 B021B 0.5 1 NA 12/1/99 29
EFA 5030 2021B . 1 NA 12/1/99 46
EFA 5030 20218 3 20 NA 11/26/99 2000

fr | o201

1822/020597p

Page 12

59903648
11/18/99
11/18/99

ug/L (ppb)

NA

Result
Notes



COLUMBIJIA ANALYTICAL SERVICES, INC,

Analytical Report
Client; ARCO Products Company Service Request: S$9903648
Project: TO#800032/2111 SAN LEANDRO Date Collecied: NA
Sample Matrix: Water Date Received: NA

BTEX, MTBE and TPH as Gasoline

Sample Name: Method Blank Units: ug/L (ppb)
Lab Code: §991201-WB1 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 1 NA 12/01/99 ND
Benzene EPA 3030 8021B 0.5 1 NA 12/01/99 ND
Toluene EPA 5030 8021B 0.5 1 NA 12/01/99 ND
Ethylbenzene EPA 5030 8021B 0.5 1 NA 12/01/99 ND
Xylenes, Total EPA 5030 8021B 1 1 NA 12/01/99 ND
Methyl tert -Buty] Ether EPA 3030 8021B 3 1 NA 12/01/99 ND

Approved By: W . Date: {p?_ {Dq,%%

1522/0205%7p

Page 13




Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company

TO#800032/2111 SAN LEANDRO
Water

BTEX, MTBE and TPH as Gasoline

Service Request: $9903648

Date Collected: NA
Date Received: NA

Sample Name: Method Blank Units: ug/L (ppb)
Lab Code: $991126-WBI Basis: NA
Test Notes:

Prep Analysis Diluticn  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 1 NA 11/26/99 ND
Benzene EPA 5030 80218 0.5 1 NA 11/26/99 ND
Toluene EPA 5030 8021B 0.5 1 NA 11/26/99 ND
Ethylbenzene EPA 5030 80218 0.5 1 NA 11/26/99 ND
Xylenes, Total EPA 5030 8021B 1 ] NA 11/26/99 ND
Methyl tert -Buty! Ether EPA 3030 8021B 3 1 NA 11/26/99 ND

P loal
Approved By: G}M Date: fl Dq 4‘7
1822/020597p
Page 14




Client:

Project:

Sample Matrix:  Water
Prep Method: EPA 5030
Analysis Method: 8021B

Sample Name

GW4

GWS5 -

Lab Control Sample
Dup Lab Control Sample
Method Blank

Method Blank

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company
TO#800032/2111 SAN LEANDRO

CA/LUFT

Lab Code

59903648-001
59903648-002
5991201-LCS
§991201-DLCS
5991201-WB1
5991126-WBl1

QA/QC Report

Service Request:
Date Collected: NA
Date Received: NA
Date Extracted: NA
Date Analyzed: NA

Surrogate Recovery Sumﬁaw
BTEX, MTBE and TPH as Gasoline

Test
Notes

CAS Acceptance Limits:

hr

Units: PERCENT

Basis: NA

Percent Recovery

a,a,a-Trifluorotoluene
101
105
97
95

108
105

69-116

Date:

Fluorebenzene

86
85
113
97
88
94

60-140

(X/W/ﬁ 4

SUR2/020397p

Page 15

59903648



Client:
Project:
L.CS Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Toluene

Ethylbenzene
Gasoline

Approved By:

DLCS/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

TO#800032/2111 SAN LEANDRO

Water

QA/QC Report

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Laboratory Control Sample/Duplicate Laboratory Contrdl Sample Summary
BTEX and TPH as Gasoline

Dup Lab Control Sample

5991201-LCS,

Prep
Method

EPA 3030
EPA 5030
EPA 3030
EPA 5030

5991201-DLCS

Analysis
Methed

8021B

8021B

8021B
CA/LUFT

(hr

True Value
LCS DLCS LCS DLCS LCS DLCS

50
50
30
500

50 52
50 50
50 51
500 480

Result

Units:
Basis:

Percent Recovery

CAS

Acceptance

Limits

194 106 75-133

100 102 73-136
102 102 69-142
96 96 75-135

Date: M‘/Oﬁ/qq

89903648
NA

NA

NA
12/01/99

ug/L (ppb)
NA

Relative
Percent
Difference

<1
<1

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: ARCO Products Company Service Request: S9%03643
Project: TO#300032/2111 SAN LEANDRO Date Analyzed: 12/01/99

Initial Calibration Verification (ICV} Summary
BTEX, MTBE and TPH as Gasoline

Sample Name: Icv o Units: ug/1. (pph)

Lab Code: vl Basis: NA
Test Notes:
ICV Source: o CAS
Percent Recovery

Prep Analysis True Acceptance Percent Result
Analyte Method Method Value Result Limits Recovery Notes
TPH as Gasoline EPA 3030 CA/LUFT 300 450 85-115 o0
Benzene - EPA 5030 8021B 50 52 85-115 104
Toluene EPA 3030 8021B 50 50 85-115 100
Ethylbenzene EPA 3030 8021B 50 50 85-115 100
Xylenes, Total EPA 3030 83021B 150 15¢ 85-115 100
Methyl rers -Butyl Ether EPA 5030 30218 50 50 85-115 100

Approved iBy: d)l/] Date: {’L {04 / 44

V032490

Page 17
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fColumbio
. Analytical
Serviceg "

An Employes-Owned Comparny

December 10, 1999 Service Request No.: §9903673

Mr. Glen Vanderveen
IT/EMCON

2201 Broadway, Suite 101
QOakland, CA 94612

RE: TO#800032/RAT#8/2111 SAN LEANDRO

Dear Mr. Vanderveen:

Enclosed are the results of the sample(s) submitted to cur laboratory on November 19, 1999,
All analyses were performed in accordance with our laboratory's quality assurance program.
Resulis are intended to be considered in their entirety and apply to the sample(s) analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.
Signarure of this CAS Analytical Report confirms that pages 2 through 12, following, have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California
Department of Health Services (certificate number: 2352, expiration: January 31, 2001).

If you have any questions, please call me at (408) 748-9700.
Respectiully submitted,
Columbia Analytical Services, Inc.

/é/mm T pemeati %%/Lﬁé/

Bernadette Troncales Greg Jord
Project Chemist _ Laboratory Director

RECEIVED
DEC 1 4 1999

BY:

3334 Vicror Courr = Sanfa Clara, CA 95054 = Telephone (408) 748-9700 = Fax (408) 748-9860




AZLA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFuU
coD
DEC
DEG
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GCIMS
Ic

IcB
ICP
Icv

J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
SIM
SM
STLC
sw

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

American Association for Laboratory Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
California Assessment Mefals
California Air Resources Beard
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
Department of Ecology
Department of Health
U. 3. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample
Estimated concentration. The value is less than the MRL, but greater than or equal to
the MDL. If the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Control Sample
Leaking Underground Fuel Tank
Modified
Methylene Blue Active Substances
Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U. S. EPA.
Method Detection Limit
Mast Probable Number
Method Reparting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Applicable
Not Analyzed
Not Calculated
National Councii of the paper industry for Air and Stream Improvement
Not Detected at or above the method reporting/detection limit (MRL/MDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992
Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates I, Il, IlA, and IIB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleumn Hydrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleurn Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration

Volatile Organic Analyte(s) ACRONLST.DOC 7/14/95

Page 2




COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: ARCO Products Company ' Service Request: S9903673
Project: TO#300032/RAT#8/2111 SAN LEANDRO Date Collected: 11/19/99
Sample Matrix: Water Date Received: 11/19/99
Fuel Oxygenates

Sample Name: GW6 ‘ ' Units: ug/L (ppb)
Lab Code:  59903673-001 : Basis: NA
Test Notes: C1

Prep Analysis Dilution  Date Date Result
Analyte Method  Method MRL Factor Extracted Analyzed Result Notes
tert -Butyl Alcohol EPA 5030A 8260 50 50 NA 12/03/99 <2500
Methyl zert -Butyl Ether EPA 5030A 8260 0.5 50 NA 12/03/99 3100
Diisopropyl Ether EPA 5030A 3260 5 50 NA 12/03/99 <250
Ethyl rerf -Butyl Ether EPA 5030A 8260 5 50 NA 12/03/99 <250
tert -Amyl Methyl Ether EPA 5030A 8260 5 50 NA 12/03/9% <250
Cl The MRL was elevated due to high analyte concentration requiring sample dilution.

7 J10/
Approved By: % Date: , 2, }D 7¢
RAHWUL I ISP
Page 3




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

tert -Butyl Alcohol
Methyl tert -Butyl Ether
Diisopropyl Ether

Ethyl tert -Butyl Ether
tert -Amyl Meihyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
ARCO Preducts Company Service Request:
TOH#B00032/RAT#8/2111 SAN LEANDRO Date Collecied:
Water Date Received:
Fuel Oxygenates
Method Blank (MS01) ’ _ Units:
5991203-WB1 - Basis:
Frep Analysis Dilution  Date Date

Method  Method MRL Factor Extracted Analyzed Result

EPA 5030A 8260 50 l NA 12/03/99 ND
EPA 5030A 8260 0.5 ! NA 12/03/99 ND
EPA 5030A 8260 5 1 NA 12/03/99 ND
EPA 5030A 8260 5 1 NA 12/03/99 ND
EPA 5030A 8260 5 1 NA 12/03/99 ND

IDHHULEST OB

W | Date: _{ K/ID/qﬁ

59903673
NA
NA

ug/L (ppb)

NA

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 39903673
Project: TO#800032/RAT#8/2111 SAN LEANDRO Date Collected: NA
Sample Matrix: Water _ Date Received: NA

Fuel Oxygenates
Sample Name: Method Blank (MS01) ' . Units: ug/L (ppb)
Lab Code: §991203-WB2 - a Basis: NA
Test Notes:

Prep Analysis Dilution  Date Date ' Result

Analyte Method Method MRL Factor Extracted Analyzed Result Notes
tert -Butyl Alcohol EPA 5030A 8260 50 1 NA 12/03/99 ND
Methyl tert -Buty] Ether EPA 5030A g260 0.5 1 NA 12/03/9% ND
Diisopropyi Ether EPA 5030A 8260 5 1 NA 12/03/99 ND
Ethyl tert -Butyl Ether EPA 5030A 8260 5 1 NA 12/03/99 ND
tert -Amyt Methyl Ether EPA 5030A 8260 5 1 NA 12/03/99 ND

Approved By: ,{}m/ | Déte; "1/ | D/ 77

TIdMwzavp

Page 5




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 59903673
Project: TO#Z00032/RAT#8/2111 SAN LEANDRO Date Collected: NA
Sample Matrix:  Water Date Received: NA

Date Extracted: NA
, Date Analyzed: NA
Surrogate Recovery Summary -
Fuel Oxygenates

Prep Method: EPA 5030A Units: PERCENT
Analysis Method: 8260 Basis: NA

‘ Test Percent Recovery
Sample Name Lab Code Notes Dibromofluoromethane Toluene-D8 4-Bromofluorobenzene
GWo 39903673-001 98 102 105
Lab Control Sample 5991203-LCS 106 104 98
Lab Control Sample 5991203-DLCS 106 103 98
Method Blank (MSO01) 5991203-wB1 101 100 102
Method Blank (MS01} 5991203-WB2 101 103 104

EPA Acceptance Limits: 86-118 88-110 86-115

Approved By: W/ . Date: ,’2‘ /[D/?tf

SURM020597p

Page 6




Client:
Praject:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

1,1-Dichloraethene
Benzene
Trichloroethene
Toluene
Chlorobenzene
1,2-Richlorobenzene
Naphthalene

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
ARCO Products Company _ Service Request: 59903673
TO#B00032/RATHE2111 SAN LEANDRO Date Collected: NA
Water Date Received: NA

Date Extracted: NA
Date Analyzed: 12/04/99

Laboratory Control Sample/Duplicate Laboratory Control Sample Summa

Fuel Oxygenates ‘
Lab Control Sample Units: ug/L (ppb)}
5991203-LCS, 5991203-DLCS Basis: NA
Percent Recovery
CAS Relative
Prep Analysis  True Value Result Acceptance Percent
Method Method LCS DLCS LCS DLCS LCS DLCS  Limits  Difference

EPA 5030A 8260 10 10 11 11 110 110 62-145 <l
EPA 5030A 8260 10 10 11 11 110 110 77-127 <l
EPA 5030A 8260 10 10 10 11 100 110 71-119 10
EPA 5030A 8260 10 10 10 11 100 110 76-124 14
EPA 5030A 8260 10 10 10 11 100 110 75-127 10
EPA 5030A 8260 10 10 1 12 110 120 74-126 9
EPA 5030A 8260 10 10 8.0 12 80 120 43-157 40

M - Date: ’QJ/I’D /44

DLCS/020597p

Page 7

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request: 59903673
TO#HBO0032/RAT#HE/2111 SAN LEANDRO Date Collected: 11/19/99
Water Date Received: 11/19/99
BTEX and TPH as Gasoline
GW6 Units: ug/L (ppb)
S9903673-001 Basis: NA
Prep Analysis Dilution  Date Date Result
Method Methed MRL Factor Extracted Analyzed Result Notes
EPA 5030 CA/LUFT 50 5 NA 11/26/99 1504
EFPA 5030 £8021B 05 5 NA 11/26/99 36
EPA 5030 8021B 0.5 5 NA 11/26/99 120
EPA 5030 8021B 0.5 5 NA 11/26/99 28
EPA 5030 8021B 1 5 NA 11/26/99 160

i | 2] 159

Approved By:

1522/020597p

Page 8



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TFH as Gascline
Benzene
Toluene
Ethylbenzene
Xylenes, Total

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
ARCO Products Company Service Request:
TOHE00032/RAT#8/2111 SAN LEANDRO Date Collected:
Water Date Received:
BTEX and TPH as Gasoline
Method Blank Units:
S991125-wB2 Rasis:
Prep Analysis Dilution  Date Date
Methed Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 11/25/99 ND
EPA 5030 8021B 0.5 1 NA 11/25/99 ND
EPA 5030 8021B 0.5 1 NA 11/25/99 ND
EPA 5030 8021B 0.5 1 NA 11/25/99 ND
EPA 5030 8021B 1 1 NA 11/25/99 ND

Date: }‘9‘/{3/47

1522/020557p

Page 9

59903673

NA
NA

ug/L {(ppb)

NA

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: S9903673
Project: TO#B00032/RATH#8/2111 SAN LEANDRO Date Collected: NA
Sample Matrix:  Water ' Date Received: NA
Date Extracted: NA
Date Analyzed: NA
Surrogate Recovery Sumrnary
BTEX and TPH as Gasoline
Prep Method: EPA 5030 Units: PERCENT
Analysis Method: 8021B  CA/LUFT Basis: NA
Test Percent Recovery
Sample Name " Lab Code Notes a,a,a-Trifluorotoluene Fluorobenzene
GWo 59903673-001 103 93
Lab Contro] Sample 5991125-LCS 98 105
Dup Lab Control Sample §991125-DLCS 95 105
Method Blank $991125-WB2 104 92
CAS Acceptance Limits: 69-116 60-140
‘ 4
Approved By: W Date: ’K/ {D/J} /

SUR2/020397p

Page 10




Client:
Project:
LCS Matrix:

Sample Name:

Lab Code:
Test Notes:

Analyte
Benzene
Taoluene

Ethylbenzene
Gasoline

Approved By:

DLCS/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
ARCO Products Company Service Request;
TO#800032/RAT#8/2111 SAN LEANDRO Date Collected:
Water Date Received:
Date Extracted:
Date Analyzed:

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
BTEX and TPH as Gasoline

Dup Lab Control Sample . Units:
S991125-LCS, §991125-DLCS Basis:

Percent Recovery

CAS
Prep Analysis  True Value Result - Acceptance
Method Method LCS DLCS LCS DLCS LCS DLCS  Limits
EPA 3030 2021B 50 50 50 48 160 96 75-135
EPA 3030 8021B 50 50 50 47 100 94 73-136
EPA 3030 8021B 50 50 49 47 98 94 69-142

EPA 5030 CA/LUFT 500 500 480 470 96 94 75-135

i ‘ e 121014

859903673
NA
NA

NA

11/25/99

ug/L (ppb)
NA

Relative
Percent
Difference

o= R~ N N

Page 11

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 59903673
Project: TO#B00032/RATHE/211 1 SAN LEANDRO Date Analyzed: 11/25/99
Initial Calibration Verification (ICV) Summary
BTEX and TPH as Gasoline
Sample Name: ICV ' . Units: ung/L (ppb)
Lab Code: Icvi o Basis: NA
Test Notes:
ICV Source:
CAS

Prep Analysis * True Percent Recovery Percent Result
Analyte Method Method Value Resalt  Acceptance Limits Recovery Notes
TPH as Gasaling EPA 5030 CA/MUFT 500 4380 85-115 96
Benzene EPA 5030 8021B 50 50 85-115 100
Toluene EPA 35030 8021B 50 49 85-115 98
Ethylbenzene EPA 5030 8021B 50 49 85-115 : 98
Xylenes, Total EPA 5030 8021B 150 150 85-115 100

womosed By hr w12 10J17

*
1CVI032196

Page 12
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Columbia
% Analytical
asmonae dervices ™

An Employee-Owned Company

November 18, 1999 Service Request No.: 589903580

Mr. Glen Vanderveen
IT/EMCON

2201 Broadway, Suite 101
Qakland, CA 94612

RE: ' TO#800032.00/2111 SAN LEANDRO

Dear Mr. Vanderveen:

Enclosed are the results of the sample(s) submitted to our laboratory on November 16, 1999.
All analyses were performed in accordance with our laboratory's quality assurance program.
Results are intended to be considered in their entirety and apply to the sample(s) analyzed.
Columbia Analytical Services is not responsible for use of less than the complete repott.
Signature of this CAS Analytical Report confirms that pages 2 through 15, following, have

been thoroughly reviewed and approved for retease.

Columbia Analytical Services is certified for environmental analyses by the California
Department of Health Services (certificate number: 2352, expiration: January 31, 2001).

If you have any questions, please call me at (408) 748-9700.
Respectfully submitted,

Columbia Analytical Services, Inc.

e [t

Bernadette Troncales
Project Chemist Laboratory Director

3334 Vicror Court = Santa Clara, CA 95054 = Telephone (408) 748-9700 = Fax (408) 748-9860



COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

AZLA American Association for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene, Toluene, Ethylbenzene, Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number  Chemical Abstract Service registry Number

CFC Chlorofluorocarban

CFU Colony-Forming Unit

Ccob Chemical Oxygen Demand

DEC Department of Environmental Conservation

DEG Department of Environmental Quality

DHS Department of Health Services

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH Department of Health

EPA U. 8. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

Ic lon Chromatography

ICB initial Calibration Blank sample ]

IcP Inductively Coupled Plasma atomic emission spectrometry

Icv Initia! Calibration Verification sample

J Estimated concentration, The value is less than the MRL, but greater than or equal to
the MDL. If the value is equal to the MRL, the result is actually <MRL before rounding.

LCS Laboratory Control Sample

LUFT Leaking Underground Fuel Tank

M Madified

MBAS Methylene Blug Active Substances

MCL Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U. 5. EPA.

MDL Method Detection Limit

MPN Most Prabable Number

MRL Method Reporting Limit

MsS Matrix Spike

MTBE Methyl tert-Butyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the paper industry for Air and Stream Improvement

ND Mot Detected at or above the meathod reporting/detection limit (MRL/MDL)

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SiM Selected lon Manitoring

sM Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992

STLC Solubility Threshaold Limit Cencentration

SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates |, I, ItA, and I1B.

TCLP Toxicity Characteristic Leaching Procedure

TDS Total Dissolved Solids

TPH Total Petroleum Hydrocarbons

tr Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. If the value is equal to the PQL, the resu't is actually <PQL before rounding.

TRPH Total Recoverable Petroleum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Analyte(s) Page 2 ACRONLST.DOC 7/14/95



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 59903580
Project: TO#800032.00/2111 SAN LEANDRO Date Collected: 11/15/99
Sample Matrix: Air Date Received: 11/16/99

BTEX and Total Volatile Hydrocarbons

Sample Name: V1 _ Units: mg/m3
Lab Code: $9903580-001 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Benzene NONE 8021B 0.4 20 NA 11/17/99 68
Toluene NONE ‘ 8021B 0.4 20 NA 11/17/99 220
Ethylbenzene NONE 8021B 0.5 20 NA 11/17/99 51
Xylenes, Total NONE 8021B 0.9 20 NA 11/17/99 190

Total Volatile Hydrocarbons:

Cl-C5 NONE 8015M 12 ) 20 NA 11/17/99 6400

C6-Cl12 NONE 8015M 20 20 NA 11/17/99 7600
TPH as Gasoline* NONE 3015M 20 20 NA 11/17/99 7600
Methyl tert-Butyl Ether NONE 8021B 3 20 Na 11/17/99 210
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppimy.

M e it

1522/020597p

Page 3




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Preduets Company Service Request:
Project: TO#800032.00/2111 SAN LEANDRO Date Collected;
Sample Matrix: Air Date Received:

BTEX and Total Volatile Hydrocarbons

Sample Name: V1 Units:
Lab Code: $9903580-001 Basis:
Test Notes:
Prep Analysis Dilution  Date Date

Analyte : Method Method MRL Factor Extracted Analyzed Result
Benzene NONE 80211 0.1 20 NA 11/17/99 21
Toluene NONE 8021B 0.1 20 NA 11/17/99 58
Ethylbenzene NONE 8021B 0.1 20 NA 11717799 12
XKylenes, Total NONE 8021B 0.2 20 NA 11/17/99 44

Total Volatile Hydrocarbons:

Cl-C5 NONE 8015M 5 20 NA 11/17/99 2700

C6-Ci2 NONE 8015M 5 20 NA 11/17/99 1900
TPH as Gasoline* NONE 8015M 5 20 NA 11/17/99 1900
Methyl tert-Butyl Ether NONE 8021B 0.8 20 NA 11/17/99 58
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecanc) and uses a

molecular weight of 100 to calculate the ppmv.

Approved By: W . Date: _| {/ /f/ éf

1822/020597p

Page 4

59903580
11/15/99
i1/16/99

ppmV

NA

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client; ARCO Products Company Service Request: S9203580
Project: TO#800032.00/2111 SAN LEANDRO Date Collected: 11/15/99
Sample Matrix: Air Date Received: 11/16/99

BTEX and Total Volatile Hydrocarbons

Sample Name: V2 Units: mg/m3
Lab Code: 59903580-002 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Exiracted Analyzed Result Notes
Benzene NONE §021B 0.4 20 NA 11/17/99 78
Toluene NONE 8021B 0.4 20 NA 11/17/99 260
Ethylbenzene NONE 8021B 0.5 20 NA 11/17/99 61
Xylenes, Total NONE 8021B 0.9 20 NA 11/17/99 220

Total Volatile Hydrocarbens:

Ci-Cs NONE 8015M 12 20 NA 11/17/99 6900

C6-Cl2 NONE BOISM 20 20 NA 11/17/99 9100
TPH as Gasoline® NONE 8015M 20 20 NA 11/17/9% 9100
Methyl tert-Butyl Ether NONE 8021B 3 20 NA 11/17/99 220
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane} and uses a

molecular weight of 100 to calculate the ppmyv.

Approved By: (PW . Date: ! f / / ﬁ%

15224020557 p

Page 5




Client:
. Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:

Cl-C5
Co-Cl2

TPH as Gasoline*

Methyl tert-Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request: 59903530
TO#800032.00/2111 SAN LEANDRO Date Collected: 11/15/99
Air Date Received: 11/16/99

BTEX and Total Volatile Hydrocarbons

V2 Units: ppmV
59903580-002 Basis: NA

Prep Analysis Dilution  Date Date Result

Method Method MRL Factor Extracted Analyzed Result Notes

NONE 8021B 0.1 1 NA L1/17/99 24

NONE 8021B 0.1 1 NA 11/17/99 69

NONE 8021B 0.1 1 NA 11/17/99 14

NONE 8021B 0.2 1 NA 11/17/99 51

NONE 8015M 5 1 NA 11/17/99 2900

NONE 8015M 5 1 NA 11/17/99 2200

NONE BOL5SM 5 1 NA 11/17/99 2200

NONE 8021B 0.8 1 NA nney 6l

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
molecular weight of 100 to calculate the ppmv.

g | oue 1118055

1522/020597p

Page 6



Client:
Project:
Sample Mairix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:
Cl-C5
C6-C12

TPH as Gasoline*
Methyl tert-Buty] Ether

Approved By:

COLUMBIA ANALYTICAIL SERVICES, INC.

ARCO Products Company

Air

V3
S9903580-003

Prep
Method

NONE
NONE
NONE
NONE

NONE

NONE

NONE
NONE

TPH as gasoline is defined as C6 (benzene) through C12 {(dodecane) and uses a

BTEX and Total Volatile Hydrocarbbns

Analysis
Method

8021B
8021B
8021B
§021B

8015M
8015M

8015M
8021B

Analytical Report

TOHR00032.00/2111 SAN LEANDRO

MRL

0.4
0.4
0.5
0.9

molecular weight of 100 to calculate the ppmv.

Dilution

Factor Extracted Analyzed Result

10
10
10
10

10

10

10
10

1822/020597p

Page 7

Date

NA
NA
NA
NA

NA

NA

NA
NA

Service Request: 59903580
Date Collected: 11/16/99
Date Received: 11/16/99

Units: mg/m3
Basis: NA
Date Result
Notes
11/17/99 42
11/17/99 180
11/17/99 44
11/17/9% 160
11/17/9% 4600
11/17/9% 5900
11/17/99 5800
11/17/9% 180




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Comnpany Service Request: 59903580
Project: TO#800032.00/2111 SAN LEANDRO Date Collected: 11/16/99
Sample Matrix: Air Date Received: 11/16/99

BTEX and Total Volatile Hydrocarbons

Sample Name: V3 Units: ppmV
Lab Code: $9903580-003 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL . Factor Extracted Amalyzed Result Notes
Benzene NONE §021B 0.1 10 NA 11/17/99 13
Toluene NONE 8021B 0.1 10 NA 11/17/99 48
Ethylbenzcne NONE 8021B 0.1 10 NA 11/17/99 10
Kylenes, Total NONE 8021B 0.2 10 NA 11/17/99 37

Total Volatile Hydrocarbons:

Cl-C5 NONE BOLSM 5 10 NA 11/17/99 1900

C6-C12 NONE BOLSM 5 10 NA 11/17/99 1400
TPH as Gasoline* NONE 8015M 5 10 NA 11/17/99 1400
Methyl tert-Butyl Ether NONE 8021B 0.8 10 NA 11/17/99 50
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

mofecular weight of 100 to calculate the ppmv.

Approved By: W . Date: H / .’% ?4

1522/020597p

Page 8 .




Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test MNotes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:

Cl1-C5
C6-Cl2

TPH as Gasoline*

Methyl tert-Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request: 59903580
TO#800032.00/2111 SAN LEANDRO Date Collected: NA
Air Date Received: NA

BTEX and Total Volatile Hydrocarbons

Methed Blank Units: mg/m3
5991117-VBI Basis: NA

Prep Analysis Dilution  Date Date Result

Method Method MRL Factor Extracted Analyzed Result Notes

NONE 8021B 0.4 1 NA 11/17/99 ND

NONE 8021B 0.4 i NA 11/17/99 ND

NONE 8021B 05 1 NA 11/17/99 ND

NONE 8021R 0.9 1 NA 11/17/99 ND

NONE 2015M 12 1 NA 11/17/99 NI

NONE 8015M 20 1 NA 11/17/99 ND

NONE B015M 20 1 NA 11/17/99 ND

NONE 8021B 3 1 NA 11/17/99 ND

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
molecular weight of 100 to calculate the ppmy.

M | oue Widl74

1§22/020597p
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Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:

Cl-C5
Ce-Cl2

TPH as Gasoline®

Methyl tert-Buty! Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

- Analytical Report
ARCO Products Company Service Request: 59903580
TO#8G0032.00/2111 SAN LEANDRO Date Collected: NA
Air Date Received; NA

BTEX and Total Volatile Hydrocarbons

Method Blank Units: ppmV
5691117-VBI Basis: NA
Prep Analysis Dilution  Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes
NONE RO21B 0.1 1 NA 11/17/99 ND
NONE 8021B 0.1 1 NA 11/17/99 ND
NONE 8021B 0.1 1 NA 11/17/99 ND
NONE 8021B a2 1 NA 11/17/99 ND
NONE- 8015M 5 1 NA 11/17/99 ND
NONE 8015M 5 1 NA 11/17/99 ND
NONE 8015M 5 i NA 11/17/99 ND
NONE 2021B 1.4 i NA 11/17/99 ND

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
muolecular weight of 100 to calculate the ppmiv.

18 R 17,

18224020597

Page 10



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 59903580
Project: TO#E00032.00/2111 SAN LEANDRO Date Collected: 11/15/99

Sample Matrix: Air Date Received: 11/16/99
‘ ‘ Date Extracted: NA
Date Analyzed: 11/17/99

Duplicate Summary
BTEX and Total Volatile Hydrocarbons

Sample Name: V1 Units: mg/m3
Lab Code: s9903580-001DUP Basis: NA
Test Notes:
Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method MRL  Result Resuit Average Difference Notes
Benzene NONE 2021B 0.4 68 73 71 7
Toluene NONE 8021B 0.4 220 230 230 4
Ethytbenzene NONE 3021B 0.5 51 54 53 6
Xylenes, Total NONE 20218 0.9 190 200 200 5
Total Volatile Hydrocarbons

Cl1-GC5 NONE 8015M 12 6400 6600 0500 3

C6-Cl2 WNONE 8015M 20 7600 g100 7900 6
TPH as Gasolinc* NONE 8015M 2¢ 7600 8100 7900 6
Methyl tert-Buty] Ether NONE 8021B 3 210 230 220 9

Approved By: (},l/T . ‘ Date: , / / / M 44

DUP/620597p

Page 11



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client; ARCO Producis Company Service Request: 59903580
Project: TO#800032.00/2111 SAN LEANDRO Date Collected: 11/15/99
Sample Matrix: Air Date Received: 11/16/99
Date Extracted: NA )
Date Analyzed: 11/17/99
Duplicate Summary
BTEX and Total Volatile Hydrocarbons
Sample Name: V1 Units: ppmV
Lab Code: §9903380-001DUP : Basis: NA
Test Notes:
Duplicate . Relative
Prep Analysis Sample Sample " Percent Result

Analyte Method Method MRL Result Result Average Difference Notes
Benzene NONE 8021B 0.1 213 229 22.1 7
Toluene NONE 2021B 0.1 585 61.1 . 59.8 4
Ethylbenzene NONE 8021B 0.1 11.8 i2.5 12.2 6
Kytenes, Tatal NONE 80218 0.2 438 . 46.1 45 5
Total Volatile Hydrocarbons

Cl1-C5 NONE 8015M 5 2700 2780 2,740 3

Co6-Cl2 NONE 8015M 5 1860 1980 1,920 6
TPH as Gasoline* ‘ NONE 8O15M 5 1860 1980 1,920 6
Methyl tert-Butyl Ether NONE 8021B 0.8 583 63.9 61.1 9

Approv;d By: W . Date: } I/Ip/é;‘}

v ' M

DUF/026597p
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 59903580
Project: TO#800032.00/2111 SAN LEANDRO Date Collected: NA
L.CS Matrix: Air Date Received: NA

Date Extracted: NA
: _ Date Analyzed: 11/17/99
Laboratory Control Sample Summary, -

" BTEX and TPH as Gasoline
Sample Name:  Lab Control Sample Units: mg/m3
Lab Code: $991117-LCS - Basis: NA
Test Notes: '
CAS
Percent
Recovery

Prep Analysis True Percent Acceptance Result
Analyte : Method Method Value  Resnlt Recovery Limits Notes
Benzene NONE 8021B 24 20 g3 60-140
Toluene NONE 8021B 24 19 79 60-140
Ethylbenzene ' NONE 8021B 24 20 83 60-140
Gasoline NONE 8015M 210 200 95 60-140

Approved By: W ‘ Date: l ’ / / % ?i

LECS/020597p

Page 13



Client:
Project:
LCS Matrix:

Sample Name:

Lab Code:
Test Notes:

Analyte
Benzene
Toluene

Ethylbenzene
Gasoline

Approved By:

LCSA20597p

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company
TO#800032.00/2111 SAN LEANDRO

Alr

Lab Centrol Sample

S5991117-LCS

QA/QC Report

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Laboratory Control Sample Summary. -
BTEX and TPH as Gasoline

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method

8021B
8021B
3021B
8015M

True
Value

7.5
6.4
5.5
51

Units:
Basis:

CAS
Percent
Recovery
Acceptance
Limits

Percent
Result  Recovery
60-140
60-140
60-140
60-140

6.3 84
5.1 80
4.6 84
48.9 96

0/

Page 14

i

S9903580
NA
NA
NA
11/17/99
ppm¥
NA
Result

Notes



COLUMBIA ANALYTICAL SERVICES, INC.
" QA/QC Report

Client: ARCO Products Company Service Request: $9903580
Project: TO#800032.0/2111 SAN LEANDRO Date Analyzed: 11/17/9%

Initial Calibration Verification (ICV) Summary
BTEX and Total Volatile Hydrocarbons

Sample Name: cv - Units: mg/m3
Lab Code: ICV1 Basis: NA
Test Notes:
ICV Source:
Prep Analysis True Percent Resuit
Analyte Methed Method Value Result Recovery Notes
Benzene NONE 8021B 25 25 100
Toluene NONE 8021B 25 24 96
Ethylbenzene NONE 8021B 25 25 100
Xylenes, Total NONE 8021B 75 74 99
Gasoline NONE 8015M 250 250 100
Methyl tert-Butyl Ether NONE 80218 25 23 92

Aporoved By W | oue 1116175

ICV/0321%6

Page 15



ARCO Products Company £}

Divigion of Aﬂanﬂcﬁlchﬂeldt:ompany

Task Order No.

PO -

S 990 23580

Chain of Custody

o Labol
ARGO Facilly no. A0 (Famlity} 2o LeAHpep E:Lﬁnm;‘ager aLen ey eary C’dggname
- h F :
ARCO engineer Pﬁ.ﬂ W £ £ a 2:;;%’3?"9 e {g;zgu%::t;ov\oﬂ‘to (2 ((?:n‘;:ltant);ﬂw e 52S Contract number
Consuliant neme 1 /g @ Congaany LIO| (ALAOUPT BALN _ OPSEa D A A 1T
Matrix Praservation o .Eg g & X Meathod of shipment
s s | 2 HE IR Bl [k
a g B £ g ﬁgggeeegaﬁgg"
e 2 | soll |water | Other | e | Acid £ £ 2| E on| = E| & % 0 ﬁugEEQ~ i
2 g 5 ol atel E E, o E :[:l = | B b o, = u.lgg
ELR 5 | & |[P8|Ps|eslsg|Es| s (g | & [pE|F R
i — \/ 7 fpeict:}al detection
. e
NG A ioF] 170 =
v | @ [ Wittt | b v v
V7 |3 Mt whd 2? | |V v
Spacial QA/GC
Remarks
& lon Vandervep
on 1744, auatfye
«f’p 2@/ a96/M'£4,
dy Lol FHi
BT w749
Lab numbear
Turnaround time
Pri Rush
i 1r;:gnesussbay M
?nd“m_n:; s:mpla:I _ ":mpTa:u:e facaived: DOE: “’n’k‘f Rush g
afquisher sampler 1me | Recalvi Y . 2 Business Days
i o — :17ibh~’r W72y i £ 00 nlivlee  HiSoe, .
Relinquished by Dhie Time |Recaived by Expedited
5 Business Days 0
Relinguished by Date Time | Recelved by laboratory Date Time Standard
10 Business Days O

Distribution: White copy — Laboratory; Canary copy — ARCO Environinental Engineering; Pink copy — Consultant

APC-3292 (2-01)



Wt

e
r

54 Columbia
25, Analytical
:Serviceg "

An Employee-Owned Cormpany

November 22, 1999 Service Request No.: 59903649

Mr. Glen Vanderveen
IT/EMCON

2201 Broadway, Suite 101
Qakland, CA 94612

RE: TO#800032/2111 SAN LEANDRO

Dear Mr. Vanderveen:

Enclosed are the results of the sample(s) submitted to our laboratory on November 18, 1999.
All analyses were performed in accordance with our laboratory's quality assurance program.
Results are intended to be considered in their entirety and apply to the sample(s) analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.
Signature of this CAS Analytical Report confirms that pages 2 through 13, following, have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California
Department of Health Services (certificate number: 2352, expiration: January 31, 2001).

if you have any questions, please call me at (408) 748-9700.
Respectfully subimnitted,
Columbia Analytical Services, Inc.

Bernadette Troncales
Project Chemist Laboratory Direcior

3334 Victor Court = Santa Clara, CA 95054 = Telephone (408) 748-9700 = Fax (408) 748-9860




COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

A2LA American Association for Laboratory Acereditation

ASTM American Society for Testing and Materials

BCD Biochemical Oxygen Demand

BTEX Benzene, Toluene, Ethylbenzene, Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluoracarbon

CFU Colony-Forming Unit

CcCoD Chemical Oxygen Demand

DEC Department of Environmeantal Conservation

DEQ Department of Environmenta! Quality

DHS Department of Health Services

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE . Department of Ecology

DOH Department of Health

EPA U. 8. Environmental Protection Agency

ELAP Environmentat Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

IC lon Chromatography

ICB Initial Calibration Blank sample

ICP Inductively Coupled Plasma atomic emission spectrometry

ICV Initial Calibration Verification sample

J Estimated concentration. The value is less than the MRL, but greater than or equal to
the MDL. If the value is equal to the MRL, the result is actually <MRL before rounding.

LCS Laboratary Control Sample

LUFT Leaking Underground Fuel Tank

M Modified

MBAS Methylene Blue Active Substances

MCL Maximum Contarminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U. 5. EPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyl tert-Butyt Ether

NA Not Applicable

NAN Mot Analyzed

NG Not Calculated

NCASI National Council of the paper industry for Air and Stream Improvement

ND Not Detected at or above the method reporting/detection limit (MRL/MDL}

NIOSH National Institute for Occupational Safety and Health '

NTU Nephelometric Turbidity Units

pphk Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SiM Selected lon Monitoring

SM Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992

STLC Solubility Threshold Limit Concentration

SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates |, Il, lIA, and lIB.

TCLP Toxicity Characteristic Leaching Procedure

TDS Total Dissolved Solids -

TPH Total Petroleum Hydrocarbons

tr Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. If the value is equal to the PQL, the resuilt is actually <PQL before roundlng

TRPH Total Recoverable Petroleum Hydrocarbons

TSS Total Suspended Sclids

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Analyte(s) Page 2 ACRONLST.DOC 7/14/95




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Kylenes, Total

Total Volatile Hydrocarbons:
Cl-C35 '
C6-Cl2

TPH as Gasoline*
Methyl tert-Butyt Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
TO#800032/2111 SAN LEANDRO Date Collected:
Air Date Received:

BTEX and Total Volatile Hydrocarbons

V4 Units;

59903649-001 Basis:
Prep Analysis Dilution  Date Date

Method Method MRL Factor Extracted Analyzed Result

NONE 8021B 0.4 10 NA 11/19/99 11
NONE 80218 0.4 10 NA 11/19/99 86
NONE §021B 0.5 10 NA 11/19/99 24
NONE 8021B 0.9 - 10 NA 11/19/99 87
NONE 8015M 12 10 NA 11/19/99 2300
NONE 8015M 20 10 NA 11/19/99 3100
NONE 8015M 20 10 NA 11/19/99 3100
NONE 80218 3 10 NA 11/19/99 89

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
meolecular weight of 104 to calculate the ppmv.

&VT : Date: U] 29{44

18224020597p

Page 3

89903649
11/17/99
11/18/99

mg/m3

NA

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: 59903649
Project: TO#800032/2111 SAN LEANDRO Date Collected: 11/17/99
Sample Matrix: Air Date Received: 11/18/99

BTEX and Total Volatile Hydrocarbons

Sample Name: : V4 Units: ppmV
Lab Code: $9903649-001 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date _ Result
Analyte Methed Method MRL Factor Extracted Analyzed Resulti Notes
Benzene NONE 8021B 0.1 10 NA 11/19/99 34
Toluene NONE 8021B 0.1 10 NA 11/19/99 23
Ethylbenzene NONE 8021B 0.1 10 NA 11/19/99 5.5
Kylenes, Total NONE 8021B 0.2 1¢ NA 11/19/99 20

Total Volatile Hydrocarbons:

Cl1-C5 NONE 8015M 5 10 NA 11/19/99 970

C6-Cl12 NONE 8015M 5 10 NA 11/19/99 760
TPH as Gasoline® NONE 8015M 5 10 NA 11/19/99 760
Methy! tert-Butyl Ether NONE 8021B 0.8 10 NA 11/19/99 28
* TPH as gasoline is defined as C6 (benzene) through C12 {dodecane) and uses a

molecular weight of 100 to calculate the ppmv.

Approved By: (}V\J . - Date: l {/ 2 }/ 46

1522/020597p

Page 4




Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:

Cl1-C5
Co-ClI2

TPH as Gasoline*

Methyl tert-Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCQ Products Company Service Request:
TO#800032/2111 SAN LEANDRO Date Collected:
Alr Date Received:

BTEX and Total Volatile Hydrocarbons

V5 Units:

$9903649-002 Basis:
Prep Analysis Dilution  Date Date

Method Method MRL Factor Extracted Analyzed Result

NONE 8021B 0.4 20 NA 11719/99 25
NONE 8021B 04 20 NA 11/19/99 82
NONE 20218 0.5 20 NA 11/19/99 21
NONE 8021B 0.9 20 Na 11/19/99 78
NONE 8015M 12 20 NA 111999 2000
NONE 8015M 20 20 NA 11/19/99 2400
NONE 8015M 20 20 NA 11/19/99 2400
NONE 80218 3 20 NA 11/19/99 100

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
molecular weight of 100 to calculate the ppmy.

(r | w221

[522/620597p

4 ¥

Page 5

59503645
11/18/99
11/18/99

mg/m3

NA

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 59903649
Project: TO#800032/2111 SAN LEANDRO Date Collected: [1/18/99
Sample Matrix: Air Date Received: 11/18/49

BTEX and Total Volatile Hydrocarbons

Sample Name: A% Units: ppmV
Lab Code: 59903649-002 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Benzene NONE 8021B 0.1 20 NA 11/19/99 7.8
Toluene NONE 8021B 0.1 20 NA 11/19/99 22
Ethylbenzene NONE 8021B 0.1 20 NA 11/19/99 4.8
Xylenes, Total : NONE 8021B 02 20 NA 11/19/99 18

Total Volatile Hydrocarbons:

Cl-C5 NONE 8015M 5 20 NA 11/19/99 840

C6-Cl12 NONE 8015M 5 20 NA  11/19/99 590
TPH as Gasoline* NONE 8015M 5 20 NA 11/19/99 590
Methyl tert-Butyl Ether NONE 8021B 0.8 . 20 NA 11/19/99 31
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppmv.

Approved By: A 1 . Date: “ A Jﬁ‘
(v Jaaf

§512/02058Tp

Page 6




Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:

Cl-C5
C6-Cl12

TPH as Gasoline*

Methyl tert-Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
TO#800032/2111 SAN LEANDRO Date Collected:
Air Date Received:
BTEX and Total Volatile Hydrocarbons
Method Blank Units:
S991119-VB1 Basis:
Prep Analysis . Dilution  Date Date
Method Method MRL Facior Extracted Analyzed Resuit
NONE 8021B 0.4 i NA 11/19/99 ND
NONE 8021B 04 1 NA 11/19/99 ND
NONE 8021B 0.5 1 NA 11/15/99 ND
NONE 8021B 0.9 1 NA 11/19/99 ND
NONE g015M 12 1 NA 11/19/99 ND
NONE BOI5M 20 1 NA 11/19/99 ND
NONE 8015M 20 1 NA 11/19/99 ND
NONE 8021B 3 1 NA 11/19/99 ND

TPH as gasoline is defined as C6 (benzene) through C12 {dodecane) and uses a
melecular weight of 100 to calculate the ppmv,

m/]l/ . Date: }/ / }% 47/

1522/0205%7p

Page 7
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NA
NA

mg/m3

NA
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Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Tatal Volatile Hydrocarbons:

Ci-GC5
C6-C12

TPH as Gasoline™®

Methyl tert-Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

ARCO Products Company
TO#800032/2111 SAN LEANDRO
Air

BTEX and Total Volatile Hydrocarbons

Method Blank

S691119-VBI
Prep Analysis

Method Method MRL

NONE 8021B 0.1
NONE 80218 0.1
NONE 8021B 0.1
NONE 8021B 0.2
NONE 8015M 5
NONE B8015M 5
NONE 80E5M 5
NONE 80218 1.4

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
molecular weight of 100 to. calculate the ppmv.

0;](,

Dilution

Date

Service Request:
Date Collected:
Date Received:

Date

Units:
Basis:

Factor Extracted Analyzed Result

— e

NA
NA
NA
NA

NA

NA

NA
NA

11/19/9%
11/19/9%
11/19/99
11/19/99

11/19/99

11/19/9%

11/19/9%9
11/19/99

Date: I I / 7% @4

1522/020597p

Page 8

ND
ND
ND
ND

ND

ND
ND

55903649
NA
NA

ppmV

NA

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 59903649
Project: TO#800032/2111 SAN LEANDRO Date Collected: 11/17/95
Sample Matrix: Air Date Received: 11/18/99

Date Extracted: NA
Date Analyzed: 11/19/99

Duplicate Summary
BTEX and Total Volatile Hydrocarbons

Sample Name: V4 Units: mg/m3
Lab Code: 59903649-001DUP Basis: NA
Test Notes:
Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method MRL Result Result Average Difference Notes
Benzene ) NONE 8021B 0.4 11 11 11 <1
Toluene NONE 8021B 0.4 86 87 86.5 1
Ethylbenzene NONE 8021B 0.5 24 24 24 <]
Xylenes, Total NONE 8021B 0.9 87 84 85.5 3
Total Volatile Hydrocarbons

C1-C5 NONE g015M 12 2300 2200 2250 4

Co-Ci2 NONE BO15M 20 3100 2800 2950 10
TPH as Gasoline* NONE 8015M 20 3100 2800 2950 10
Methyl tert-Butyl Ether NONE g8021B 3 89 88 88.5 1

Approved By: . M ) Date: I [ / 2&/@4

DUP/20597p

Page 9




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 59903649
Project: TO#E00032/2111 SAN LEANDRO Date Collected: 11/17/99
Sample Matrix: Air Date Received: 11/18/99
Date Extracted: NA
Date Analyzed: 11/19/99
Duplicate Summary

BTEX and Total Volatile Hydrocarbons

Sample Name: V4 Units: ppmV
Lab Code: $9903649-001DUP Basis: NA
Test Notes:
Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method MRL  Result Result Average Difference Notes
Benzene NONE 8021B 0.1 3.4 3.4 34 <1
Toluene NONE 8021B 0.1 23 23 23 <]
Ethylbenzene NONE 80218 0.1 55 55 3.5 <]
Xylenes, Total NONE 80218 0.2 20 19 19.5 5
Total Volatile Hydrocarbons

C1-C5 NONE 8015M 5 970 930 950 4

C6-Cl12 NONE 8015M 5 760 080 720 11
TPH as Gasoline* NONE 8015M 5 760 680 720 11
Methyl tert-Buty] Ether NONE 8021B 0.8 28 22 25 24

Approved By: M . Date: l l/ ;U’/ 44

DUP/020597p

Page 10




Client:
Project:
1.CS Matrix:

Sample Name:

Lab Code:
Test Notes:

Analyte
Benzene
Toluene

Ethylbenzene
Gasoline

Approved By:

LCS/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

TO#800032/2111 SAN LEANDRO

Air

Lab Control Sample

S5991119-LCS

Prep
Method

NONE
NONE
NONE
NONE

QA/QC Report

Service Request:
Date Collected:

Date Received:

Date Extracted:

' Date Analyzed:

Laboratory Control Sample Summary, -
BTEX and TPH as Gasoline
Units:
Basis:
CAS
Percent
Recovery

Analysis True Percent  Acceptance
Method Value Result " Recovery Limits
8021B 24 17 71 60-140
8021B 24 16 67 60-140
8021B 24 16 a7 60-140
8015M 210 200 95 60-140

ouee_11]2904

Page 11

39903049

NA

NA

MNA

11/19/99 _

mg/m3

NA
Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: $9903649
Project: TO#800032/2111 SAN LEANDRO Date Collected: NA
LCS Matrix: Air : Date Received: NA

Date Extracted: NA
‘ . Date Analyzed: 11/19/99
Laboratory Control Sample Summary. .-

BTEX and TPH as Gasoline
Sample Name:  Lab Control Sample Units: ppmV
Lab Cede: §991119-LCS Basis: NA
Test Notes:
CAS
Percent
Recovery

Prep Analysis True Percent  Acceptance Result
Analyte Method Method Value Result Recovery Limits Notes
Benzene NONE 8021B 7.5 53 71 60-140
Toluene NONE 8021B 6.4 4.2 66 60-140
Ethylbenzene NONE 80218 5.5 3.7 67 60-140
Gasoline NONE 8015M 51 49 96 60-140

Approved By: W ‘ Date: ’7/ Z ;f 4 4

LCS/G20597p

Page 12




COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report

Client: ARCO Products Company Service Request:
Praject: TO#800032/2111 SAN LEANDRO Date Analyzed:

Initial Calibration Verification (ICV) Summary
BTEX and Total Volatile Hydrocarbons

Sample Name: Icv
Lab Code: ICV1
Test Notes:
ICV Source:

Prep Analysis True
Analyte Method Method Value Result
Benzene NONE 8021B 25 28
Toluene NONE 8021B 25 ‘ 27
Ethylbenzene NONE 8021B 25 28
Xylenes, Total NONE B(21B 75 83
Gasoline NONE 8015M 250 250
Methy] tert-Butyl Ether NONE 8021B 25 27

Units:
Basis:

Percent
Recovery

112
108
112
113
100
108

Approved By: (J‘}M/ _ Date: ﬂ/ 7 // 4?

ICV/e3Z196

Page 13
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’ Columbia
Analytical

November 22, 1999 Service Request No.: 59903672

RECEIVTLD
Mr. Glen Vanderveen NOQV 2 3 1999
IT/EMCON ..
2201 Broadway, Suite 101 BY:__ ZN_ A——

Oakland, CA 94612

RE: ~ TO#800032/RAT#8/2111 SAN LEANDRO

Dear Mr. Vanderveen:

Enclosed are the results of the sample(s) submitted to our laboratory on November 19, 1999,
All analyses were performed in accordance with our laboratory's quality assurance program.
Results are intended to be considered in their entirety and apply to the sample(s) analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.
Signature of this CAS Analytical Report confirms that pages 2 through 13, following, have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California
Department of Health Services (certificate number: 2352, expiration: January 31, 2001).

If you have any questions, please call me at (408) 748-9700.
Respectfully submitted,
Columbia Analvtical Services, Inc.

Dsmaiditte ~Tvtmoedie) o ﬁfﬁ"’é

Bernadette Troncales
Project Chemist Laboratory Director

3334 Victor Counr = Santa Clara, CA 95054 = Telephone (408) 748-9700 = Fax (408) 748-98560



COLUMBIA ANALYTICAL SERVICES, Inc.

_ Acronyms

AZLA American Association for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene, Toluene, Ethylbenzene, Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit -

COD Chemical Oxygen Demand

DEC Department of Environmental Conservation

DEQ Department of Enviranmental Quality

DHS Department of Health Services

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

Ic lon Chromatography

ICB {nitial Calibration Blank sample

ICP Inductively Coupled Plasma atomic emission spectrometry

wcv Initial Calibration Verification sample

J Estimated concentration. The value is less than the MRL, but greater than or equal to
the MDL. If the value is equal to the MRL, the result is actually <MRL before rounding.

LC3 Laboratory Control Sample

LUFT Leaking Underground Fuel Tank

M Madified

MBAS Methylene Blue Active Substances

MCL Maximum Contaminant Level, The highest permissible concentration of a
substance allowed in drinking water as established by the U. 5. EPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyl tert-Butyl Ether

NA Not Appiicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the paper industry for Air and Stream Improvement

ND Not Detected at or above the method reporting/detection limit (MRL/MDL})

NIOSH National Institute for Occupational Safety and Health '

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QAQC Cuality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SiM Selected lon Manitoring

SM Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992

STLC Solubility Threshold Limit Concentration

sSw Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates |, Il, [IA, and 1IB.

TCLP- Toxicity Characteristic Leaching Procedure

TDS Total Dissolved Solids

TPH Total Petroleum Hydrocarbons

tr Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.

TRPH Total Recoverable Petroleum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Analyte(s) ACRONLST.DOC 7/14/95
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Kylenes, Total

Total Volatile Hydrocarbons:

Cl-C5
C6-Cl2

TPH as Gasoline*

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request: 59903672
TO#B00032/RATH#8/2111 SAN LEANDRO Date Collected: 11/19/99
Air Date Received: 11/19/99

BTEX and Total Volatile Hydrocarbons

Vo Units: mg/m3
59903672-001 Basis: NA

Prep Analysis Dilution  Date Date Result

Method Method MRL Factor Extracted Analyzed Resuli Notes

5030 8021B 0.4 i0 NA 11/19/99 23

5030 8021B 0.4 10 NA 11/19/99 110

5030 8021B 0.5 10 NA 11/19/99 31

5030 3021B 0.9 10 NA 11/19/99 110

5030 8015M 12 10 NA 11/19/99 2800

5030 BO15M 20 10 NA 11/19/99 3400

5030 8015M 20 10 NA 11/19/99 3400

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
molecular weight of 100 to calculate the ppmv.

1S2X/G20597p

hi | o[22 14

Page 3



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:

Cl-G5
C6-Cl2

TPH as Gasoline*

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

ARCO Products Company
TO#B00032/RAT#8/2111 SAN LEANDRO
Air

BTEX and Total Volatile Hydrocarbons

V6
56903672-001

Prep Analysis

Method Method MRL
5030 8021B 0.1
5030 3021B 0.1
5030 80218 0.1
5030 8021B 0.2
503¢ 8015M
5030 8015M 5
5030 8015M 5

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
molecular weight of 100 to calculate the ppmv.

(i

Dilution

10
10
10
10

10
10

Service Request:
Date Collected:
Date Received:
Units:
Basis:
Date Date
Factor Extracted Analyzed Result
NA 11/19/99 7.2
NA 11/19/99 29
NA 11/19/99 7.1
NA 11/19/99 25
NA 11/19/99 1200
NA 11/19/99 830
MNA 11/19/99 830

10

1522/0205%7p

Page 4

Date: )(/Qﬁjﬁﬁ

59903672
11/19/99
11/159/99

ppmV

NA

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company _ Service Request: 39903672
Project: TO#B00032/RAT#8/2111 SAN LEANDRO Date Collected: NA
Sample Matrix: Alr Date Received: NA

BTEX and Total Volatile Hydrocarbons

Sample Name: Method Blank Units: mg/m3
Lab Code: 5991119-VB! Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Benzene 5030 2021B 04 1 NA 11/19/99 ND
Toluene 5030 8021B 0.4 1 NA 11/19/99 ND
Ethylbenzene 5030 8021B 0.5 1 NA 11/19/99 ND
Xylenes, Total 5030 8021B 0.9 1 NA 11/19/99 ND

Total Volatile Hydrocarbons:

Cl-C5 3030 B8015M 12 1 NA 11/19/99 NI

C6-Cl2 5030 BOISM 20 1 NA 11/19/99 ND
TPH as Gasoline* 5030 8015M 20 1 NA 11/19/99 ND
* TPH as gasoline is defined as C6 (benzene) through C12 {dodecane) and uses a

molecular weight of 100 to calculate the ppmv.

Appraved By: ’ M : Date: ! ( / éz&f Qﬁ

1522/020597p
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:

Cl-C5
C6-Cl2

TPH as Gasoline*

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request: 59903672
TO#800032/RAT#8/2111 SAN LEANDRO Date Collected: NA
Air Date Received: NA

BTEX and Total Volatile Hydrocarb"o-ns

Method Blank , Units: ppmV
5991119-VBI Basis: NA
Prep Analysis Dilation  Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes
5030 BO21BR 0.1 1 NA 11/19/99 ND
5030 8021B 0.1 1 NA 11/19/99 ND.
5030 8021B 0.1 ; NA 11/19/99 ND
5030 8021B 02 i NA 11/19/99 ND
5030 gOISM 3 1 NA 11/19/99 ND
5030 BOISM 5 1 NA 11/19/99 ND
5030 8015M 5 1 NA 11719799 ND

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
molecular weight of 100 to calculate the ppmv.

1522/020597p

/}1/\/ ‘ Date: ”/ﬂ}/@ 9
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Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

COLUMBIA ANALYTICAL SERVICES, INC.

Total Volatile Hydrocarbons

Cl-C5
C6-Cl2

TPH as Gasoline*

Approved By:

QA/QC Report
ARCO Products Company Service Request:
TO#R00032/RATHE/2Z111 SAN LEANDRO Date Collected:
Air Date Received:
Date Extracted:
Date Analyzed:
Duplicate Summary
BTEX and Total Volatile Hydrocarbons
BATCH QC Units:
59903649-001DUP Basis:
Duplicate Relative
Prep Analysis Sample Sample Percent
Method Method MRL Resuit Result Average Difference
5030 2021B 0.4 11 11 11.0 <1
5030 8021B 0.4 86 87 86.5 1
5030 8021B 0.5 24 24 24.0 <1
5030 8021B 0.9 87 84 85.5 3
5030 8015M 12 2300 2200 2250 4
5030 "8015M 20 3100 2800 2950 10
5030 8015M 20 - 3100 2800 2950 10

Date: ”/ﬂ%/%

DUP/OZ059Tp

v M L]

Page 7

89903672
NA
NA
NA
11/19/99
mg/m3
NA
Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company ' Service Request: 59903672
Project: TO#RO003Z/RAT#HE/2111 SAN LEANDRO Date Collected: NA
Sample Matrix: Air Date Received: NA

Date Extracted: NA
Date Analyzed: 11/19/99

Duplicate Summary
BTEX and Total Volatile Hydrocarbons

Sample Name: BATCHQC Units: ppmV
Lab Code: $9903649-0601DUP Basis: NA
Test Notes:
Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method MRL  Result Result Average Difference Notes
Benzene 5030 8G21B 0.1 34 34 34 <1
Toluene 5030 8021B 0.1 23 23 23.0 <1
Ethylbenzene 5030 8021B 0.1 5.5 5.5 5.5 <1
Xylenes, Total 503G 80218 0.2 20 19 19.5 5
Total Volatile Hydrocarbons

Cl-Cs 5030 8015M 5 97 930 950 4

C6-Cl12 5030 B015M 5 760 680 720 il
TPH as Gasocline* 5030 8015M 5 760 680 720 3

Approved i3y: ﬁm ) Date: ’ { / 2 ){& ! 4

DUPH20597Tp

Page B



Client;
Praoject:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene

Approved By:

LCS/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

QA/QC Report

TO#BO0MI2/RATHE/2111 SAN LEANDRO

Air

Lab Control Sample
5991119-LCS

Prep
Method

5030
5030
5030

Analysis

Method

80218
8021B
8021B

Laboratory Control Sample Summary. . -
BTE

True
Value

24
24
24

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

CAS
Percent
Recovery
Acceptance
Limits
60-140
60-140
60-140

Percent

Result Recovery

17 71
16 67
16 67

Date: H/w?//@

Page ©

89903672

NA

NA

NA

11/19/99 -

mg/m3

NA
Result
Notes



Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene

Approved By:

LCSA20597p

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company
TO#B00032/RAT#8/2111 SAN LEANDRO
Air

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Laboratory Control Sample Summary.

Lab Control Sample
8991119-LCS

Prep Analysis
Method Method
3030 8021B
5030 8021B
5030 8021B

BTE

True
Value

7.5
6.4
5.5

Units:
Basis:

CAS
Percent
Recovery
Acceptance
Limits

Percent

Result Recovery

53 71
4.2 66
37 67

60-140
60-140
60-140

w247

59903672
NA

NA

NA
11/19/99

ppmV
NA

Result
Notes
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Client;
Project:
LCS Matrix:

Sample Name:

Lab Code:
Test Notes:

Analyte

Gasoline

Approved By:

LCS/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCOQ Products Company
TO#R00032/RAT#8/2111 SAN LEANDRO

Air

Lab Control Sample

S991119-LCS

Prep
Method

5030

i

QA/QC Report

TPH as Gasoline
Analysis True
Method VYaloe

8015M 200

Laboratory Control Sample Summary..

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

CAS
Percent
Recovery
Acceptance
Limits
60-140

Percent

Result Recovery

200 100

oue: 1128/

Page 11

59903672

NA

NA

NA

11/19/99

mg/m3

NA
Result
Notes



Client:
Praject:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Gasoline

Approved By:

LCS/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company
TO#E00032/RATHR/2111 SAN LEANDRO
Air

Laboratory Control Sample Summary

TPH as Gasoline
Lab Control Sample
S991119-LCS
Prep Analysis True
Method Method Value  Resulf
5030 8015M 49 49

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

CAS
Percent
Recovery
Acceptance
Limits

Percent
Recovery

100 60-140

Date: ”,.?"M/{f

59903072

NA

NA

NA

11/19/99

ppmV

NA
Result
Notes
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Client:
Project:

Sample Name:
Lab Code:
Test Notes:

ICV Source:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total
Gasoline

Approved By:

V1032196

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company Service Request:
TO#800032/RAT#H#8/2i11 SAN LEANDRO Date Analyzed:

Initial Calibration Verification (ICV) Summary
BTEX and Total Volatile Hydrocarbons

ICV ‘ Units:

ICV1 Basis:
Prep Analysis True Percent
Method Method Value Result Recovery
5030 8021B 25 28 112
3030 8021B 25 27 108
5030 8021B 25 28 112
3030 8021B 75 85 113
5030 8015M 250 250 100

ot ol

Page 13

59903672
11/19/99

mg/m3
NA

CAS Acceptance
Limits
80-120
80-120
80-120
80-120
80-120
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APPENDIX B
FIELD DATA SHEETS



ARCO Service Station No. 2111
1156 Davis Street
San Leandro, California

High Vacuum Extraction (HVE) Pilot Test
Field Data Sheet-Groundwater{ MW2)

Date Time |Z(Time)| MW2 DTW E.C. pH D.0. TIDTW | T2DTW | T3DTW | T4DTW | TSDTW | Volume | Flow |Z(Flow)| Sample
(min) | (min) (ft. bgs) {umhos/cm) | {units) | (mg/L) (in. btt) {(in. bt} (in. bit) (in. bit) (in. btt} {gal) {gpm) | {gpm) | Name

11/15/1999

10:45:00 0 0 16.1 NM NM NM 67.5 67.5 67.5 67.5 67.5 0.0 0.0 0.0

1zaoon] 105 105 NM 0.699 6.33 9 45 67.5 67.5 67.5 67.5 1833 1.75 1.75 GW1

o] 120 225 NM NM NM NM 29 67.5 67.5 67.5 67.5 313.7 1.09 1.39

1000|240 465 NM 0.658 6.57 7.4 19 67.5 67.5 67.5 67.5 395.2 0.34 0.85 GW2
11/16/1999 .

soooe| 810 1275 NM 0.644 6.51 6.02 16 28 67.5 67.5 67.5 741.5 0.43 0.58 Gw3
11/17/1999 -

1s3000] 1170 2445 NM 0.702 6.61 4,18 9 10 © 15 67.5 67.5 1373.0 0.54 0.56 GwW4
11/18/1999

w0ao0] 1110 3555 NM 0.648 6.82 4.35 9 10 14 34 67.5 1654.1 0.25 0.47 GWS
111941999 |7

gsen0] 1740 5295 |- NM 0.693 6.95 482 9 10 14 32 60 1731.5 0.04 0.33 GWé

1soon0) 330 5625 156 NM NM NM 0 ¢ 8 10 14 24893 2.30 0.44

15:01:00 1 5626 15.7 1

1500 2 5628 15.7

15:06:00] 3 5631 15.7

13:10:001 4 5635 15.7

15:15:00 5 5640 15.7

15:28:00 10 5650 15.6

15:40:00 15 5665 15.7

w0s] 30 5695 15.7

1zo0e] 60 5755 15.6

OAKISAARCOZ 11 NREPORTS\2111p201.xlgwh: 1 ' IT CORPORATION



ARCO Service Station No. 2111
1156 Davis Street

San Leandro, California

High Vacuum Extraction (HVE) Pilot Test
Field Data Sheet-Vapor Extraction (MW2)

Date Time | X(Time) | Influent PID | Vacuum | Flow | Effluent PID | Sample
- {min) {min) (ppmv) (in.H20) | (cfm) (ppmv) Name
11/15/1999
10:45:00 0 0 >2500 100
11:00:00 15 15 >2500 100
nsoos| 30 45 >2500 100
2z3000] 60 105 >2500 62.5 13.5 A" |
uzoeef 120 225 >2500 62.5 22
3000|240 465 =>2500 62.5 23.5 V2
11/16/1999
soooo] 810 1275 680 62.5 10.9 <100 V3
11/17/1999 ' '
13000 1170 2445 260 & >2500 62.5 30 <10 V4
11/18/1999
woo00p 1110 3555 1470 62.5 32 -0 V5
11/19/1999 .
eaon0| 1740 5295 >2500 62.5 32 0 Vé

IT CORPORATION

QAKNSMARCOZ LI NREPORTS\2111p201 xis\uh:



ARCOQ Service Station No. 2111
1156 Davis Street
San Leandro, California

. High Vacuum Extraction (HVE}) Pilot Test
Field Data Sheet-Monitoring Wells

MW1 MW3 Mw4 MW7 A | AR V3 ) V4
Time DTW | Vacuum DTW DTW DTW DTW Vacuum DTW | Vacuum | DTW | Vacuum DTW
{mins) (ftbgs) | (in Hp) {ft bgs) {ft bgs) (ft bgs) (R bgs) {in. Hg) (ft bgs) (in. Hg) (fibgs) - | (in.Hpg) {ft bgs)
11/15/1999
0| 17.8 17.2 16 16.5 17 0 16.2 0 16 0 16.5
15 17 0 16.2 0 16 0
30 17 0 16.2 0 15.9 0
60 17 0 16.2 0 15.9 0
120 ' 17 0 16.2 0 15.9 0
240 ‘ 17 0 16.2 0 16 0
480
11/16/1999 17.9 17.5 16.1 16.5 17 0 16.2 0 i6 0.5 16.4
11/17/19991  17.6 i7.2 15.9 16.5 16.8 16.1 15.8 1.35 16.2
11/18/1999 17.7 0 17.2 15.9 16.5 16.9 16.2 0.7 15.8 1.6 - 16.2
11/19/1999| " 17.8 0. 17.2 15.9 16.5 16.9 0 16.2 0.1 15.9 1.3 16.3

OAKASA\ARCON2 11 NREPORTS\21 1 1p201 xls\uh: | IT CORPORATION



