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To:

Ms. Susan Hugo

Alameda County Health Care Services Agency
Department of Environmental Health

1131 Harborbay Parkway, Suite 250

Alameda, California 94502-6577

We are enclosing:

Copies Description :
1 Fourth quarter 1994 groundwater monitoring and SVE

remediation system performance evaluation report for

ARCO service station 771, Livermore, California

For your: X Use Sent by: Regular Mail
Approval Standard Air
Review Courier
Information X Other Certified Mail
Comments:

The enclosed groundwater monitoring report is being sent to you per the request of
ARCO Products Company. Plaese call if you have questions or comments.

. P
David Larsen
Project Coordinator

ce: Sum Arigala, RWQCB - SFBR
Danielle Stefani, LFD
Michael Whelan, ARCO Products Company
David Larsen, EMCON
File
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- " ARCO Products Company’
2000 Alameda de las Pulgas

Mailing Address: Box 5811
San Mateo, California 94402
Telephone 415 571 2400

N
b [ 4

Date: March 17, 1995

. 771 » 899 Rincon Avenue ¢ Livermore, CA
Re: ARCO Station#  Fourth Quarter 1994 Groundwater Monitoring Report

" | declare, that to the best of my knowledge at the present time, that the
information and/or recommendations contained in the attached proposal or
report are true and correct.”

Submitted by:

ot (Mol

Michael R. Whelan
Environmental Engineer

APPC-7025-D
(9-88)

ARCO Products Company 1s a Division of AtianticRichfieldCompany
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March 17, 1995
Project 0805-122.01

Mr. Michael Whelan

ARCO Products Company

2155 South Bascom Avenue, Suite 202
Campbell, California 95008

Re: Fourth quarter 1994 groundwater monitoring program results, ARCO service
station 771, Livermore, California

Dear Mr. Whelan:

This letter presents the results of the fourth quarter 1994 groundwater monitoring program
at ARCO Products Company (ARCO) service station 771, 899 Rincon Avenue, Livermore,
California (Figure 1). Operation and performance data for the sites interim soil-vapor
extraction (SVE) system are also presented. The quarterly monitoring program complies
with Alameda County Health Care Services Agency (ACHCSA) requirements regarding
underground tank investigations.

BACKGROUND

In August 1987, Crosby and Overton removed a waste-oil tank from the site. In February
1990, RESNA Industries (RESNA, formerly Applied Geosystems, Inc.) conducted a
preliminary subsurface environmental investigation before the removal of gasoline
underground storage tanks (USTs) at the site. This investigation included drilling three
borings in the vicinity of the USTs. In December 1990, an initial phase of investigation
was conducted by RESNA, which included installing groundwater monitoring wells
MW-1, MW-2, and MW-3 to characterize the lateral and vertical extent of gasoline
hydrocarbons near the USTs.

In June and July 1991, RESNA performed a second phase of investigation, which included
installing four groundwater monitoring wells, MW-4 through MW-7, to further
characterize the lateral and vertical extent of gasoline-hydrocarbon-impacted soil and
groundwater beneath the site. In December 1991, RESNA performed an SVE test at the
site and concluded that SVE would be a viable soil remediation alternative at the site,
provided that water levels at the site did not rise sufficiently to flood the SVE well screens.
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Between December 1991 and March 1992, Roux Associates (Roux) observed the removal
of four gasoline USTs and the installation of new USTs at the site. During the tank
removal and replacement, eight soil samples were collected from beneath the former USTs
and six soil samples from the base of the new UST pit.

In December 1992, RESNA began constructing an SVE remediation system using existing
groundwater monitoring wells and vapor extraction wells at the site. Construction of the
system was completed in March 1993, Startup of the remediation system was postponed
due to rising water levels which flooded the screen in the SVE wells.

Between August 1992 and January 1993, RESNA performed additional on-site and off-site
investigations, which included installing four off-site monitoring wells (MW-8 through
MW-11), one on-site vapor extraction well (VW-1), and one on-site recovery well

(RW-1).

Groundwater monitoring and sampling at the site was initiated in January 1991. For
additional background information, please refer to Additional On Site and Initial Off Site
Subsurface Investigation (RESNA, February 26, 1993). EMCON performed startup of the
SVE system on December 20, 1994. For additional information on the SVE system

startup, please refer to Soil-Vapor Extraction System Performance Test Results (EMCON,
Januvary 3, 1995).

Wells MW-1 through MW-11 and RW-1 are monitored quarterly.

MONITORING PROGRAM FIELD PROCEDURES AND RESULTS

The fourth quarter 1994 groundwater monitoring event was performed by Integrated
Wastestream Management (IWM) on November 25, 1994. Field work performed by WM
during this quarter included (1) measuring depths to groundwater and subjectively
analyzing groundwater for the presence of floating product in wells MW-1 through
MW-11 and RW-1, (2) purging and subsequently sampling groundwater monitoring
wells MW-1 through MW-11 and RW-1 for laboratory analysis, and (3) directing a
state-certified laboratory to analyze the groundwater samples. The results of IWM's field
work were transmitted to EMCON in a report dated December 16, 1994. These data are
presented in Appendix A.
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ANALYTICAL PROCEDURES

Groundwater samples collected during fourth quarter 1994 monitoring were analyzed for
total petroleum hydrocarbons as gasoline (TPHG) and benzene, toluene, ethylbenzene, and
total xylenes (BTEX). Groundwater samples were prepared for analysis by U.S.
Environmental ‘Protection Agency (USEPA) method 5030 (purge and trap). Groundwater
was analyzed for TPHG by the methods accepted by the Department of Toxic Substances
Control, California Environmental Protection Agency (Cal-EPA), and referenced in the
Leaking Underground Fuel Tank (LUFT) Field Manual (State Water Resources Control
Board, October 1989). Samples were analyzed for BTEX by USEPA method 8020, as
described in Test Methods for Evaluating Solid Waste: Physical/Chemical Methods
(USEPA, SW-846, November 1986, Third Edition). Groundwater samples collected from
well MW-6 were also analyzed for total petroleum hydrocarbons as diesel (TPHD) by
USEPA method 3510/Cal-EPA LUFT method, and total oil and grease (TOG) by standard
method 5520F.  These methods are recommended for samples from petroleum-
hydrocarbon-impacted sites in the Tri-Regional Board Staff Recommendations for
Preliminary Evaluation and Investigation of Underground Tank Sites (August 10, 1990).

MONITORING PROGRAM RESULTS

Resuits of the fourth quarter 1994 groundwater monitoring event are summarized in
Table 1 and illustrated in Figure 2. Historical groundwater elevation data, including
top-of-casing elevations, depth-to-water measurements, calculated groundwater elevations,
floating-product thickness measurements, and groundwater flow direction and gradient
data, are summarized in Table 2. Table 3 summarizes historical laboratory data for TPHG,
BTEX, TPHD, and TOG analyses. Table 4 summarizes historical floating product
recovery data for wells MW-1, MW-2, and MW-5. Copies of the fourth quarter 1994
analytical results and chain-of-custody documentation are included in Appendix B.

MONITORING PROGRAM EVALUATION

Groundwater elevation data collected on November 25, 1994, illustrate that groundwater
beneath the site flows north at an approximate hydraulic gradient of 0.06 foot per foot.

Figure 2 illustrates groundwater contours and analytical data for the fourth quarter of
1994.

Groundwater samples collected from off-site wells MW-8 through MW-11 did not contain
detectable concentrations of TPHG or BTEX. Groundwater samples collected from
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well MW-6 did not contain detectable concentrations of TPHD or TOG. Groundwater
samples collected from well MW-3 contained 54 parts per billion (ppb) TPHG, but did not
contain detectable concentrations of BTEX. Groundwater samples collected from
wells MW-1, MW-2, MW-4 through MW-7, and RW-1 contained TPHG concentrations of
1,100 to 170,000 ppb and benzene concentrations of 78 to 3,900 ppb. Similar analytical
results were reported for these wells during previous monitoring events. :

REMEDIATION SYSTEM PERFORMANCE EVALUATION

Floating Product Recovery

Floating product was measured and recovered monthly by RESNA using skimmers
installed in MW-1, MW-2, and MW-5. Approximately 2.77 and 0.29 gallons of floating
product were recovered in 1991 and 1992, respectively. Floating product has not been
observed in any of the monitoring wells since January 1993. Cumulative floating product
recovery from wells MW-1, MW-2, and MW-5 is summarized in Table 4.

Soil-Vapor Extraction System

System Description. RESNA completed construction of the SVE system in
March 1993. Initial startup of the remediation system was postponed due to heavy rain
during March and April 1993, which caused water levels at the site to rise approximately
20 feet and flood the screen in the SVE wells. The on-site SVE system extracts
hydrocarbon vapor from subsurface soils by applying a vacuum to vapor extraction wells
VW-1, MW-1, MW-2, MW-4, MW-5, and MW-7. Extracted hydrocarbon vapor from the
wells is directed via subgrade remediation piping to an off-gas abatement unit in the
treatment compound (Figure 2). The trailer-mounted off-gas abatement unit used to treat
the influent extracted vapor is a King/Buck Associates, MMC-6A/E model catalytic
oxidizer with a nominal operating capacity of 200 standard cubic feet per minute (scfm).
Treated off-gas from the unit is discharged to the atmosphere via a 24-inch-diameter stack,
15 feet above grade.

System Monitoring. In accordance with site-specific air permit requirements stipulated
by the Bay Area Air Quality Management District (BAAQMD), the operating temperature
of the oxidation unit is measured and recorded continuously during system operation.
Once a month, air samples are collected at three sample ports, located (1) effluent from the
well field and before air dilution (sample port I-1), (2) influent to the oxidizer, after fresh
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air dilution (sample port I-2), and (3) effluent from the unit (sample port E-1). Air samples
collected from sample ports I-1, I-2, and E-1 are submitted to a state-certified laboratory
for chemical analysis. The samples are analyzed for total volatile hydrocarbons as gasoline
(TVHG) and BTEX by USEPA methods 8015 and 8020, respectively.

In addition to the above parameters, the SVE system is generally monitored once a month
for (1) TVHG concentrations in extracted vapor (samples from each extraction well are
evaluated using a flame ionization detector [FID]), (2) applied and induced vacuum on
vapor extraction wells, (3) depths to water in extraction wells, and (4) measured vapor
flow rate from individual wells and from the combined well field. Site visits are also
conducted once a month for routine operation and maintenance of the treatment system.

System Operation. The SVE system was initially activated on December 20, 1994,
after observing that there was at least 3 to 5 feet of exposed screen above the water table in
wells VW-1 and MW-4. As stipulated in the Authority to Construct issued by the
BAAQMD, results of system startup were submitted to the BAAQMD in a letter report
dated January 3, 1995, before issuing a Permit to Operate. Table 5 summarizes SVE
system operation and performance data from initial startup on December 20, 1994, to
January 17, 1995. The SVE system operated for a total of 22.7 days during the 28.1-day
reporting period (80.8 percent operational). The SVE system was off-line from January 2
to January 9, 1995, because an electric meter was stolen from the site. The electric meter
was replaced on January 8, 1995, and the system restarted on January 9, 1995.

Rising water levels at the site caused by heavy precipitation in December 1994 and January
1995 caused resubmergence of the screen in SVE wells VW-1 and MW-4, resulting in
minimal flow from these wells. Screened intervals in all other SVE wells remained
submerged, as they have been since late 1992 and early 1993, when water levels in these
wells rose approximately 20 feet. The submergence of the SVE well screens reduced air
flow from the well field to minimal levels. Therefore, the system was manually shut down
on January 17, 1995, because of insufficient air flow from the well field. EMCON is
currently evaluating the option of in-well air bubbling in conjunction with SVE, to enhance
volatilization of dissolved-phase hydrocarbons in groundwater and possibly promote
biodegradation of hydrocarbons in saturated soils and groundwater as well .

Copies of the analytical results for air samples collected from the system during this
reporting period are shown in Appendix C. Copies of the field data sheets for all operation
and maintenance visits conducted during fourth quarter 1994 are shown in Appendix D.

Operational Status of SVE Wells. Table 6 summarizes the operating status of the
individual vapor extraction wells during fourth quarter 1994. To maximize hydrocarbon
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removal rates, vapor extraction wells were brought on-line or closed based on TVHG
concentrations of extracted vapor, and on the length of unsubmerged screened interval
available.

SVE System Air Sample Results. Analytical results of air samples collected during
startup of the -SVE system on December 20, 1994, indicated that TPHG and benzene
concentrations influent to the unit were below laboratory detection limits (Table 5). This
was caused by the addition of a substantial volume of dilution air to the hydrocarbons
extracted from the subsurface. The dilution air was added to provide sufficient air flow to
the unit since the submerged SVE well screens were allowed only minimal air flow from
the wells. A low air flow rate would cause the unit to shut down automatically. TPHG
and benzene were also nondetectable in the sample collected from the effluent stream of
the unit.

Figure 3 depicts historical TVHG and benzene concentrations of the system influent.
Copies of the analytical results for all vapor samples collected during fourth quarter 1994
are provided in Appendix C.

SVE System Destruction Efficiency and Emission Rates. The destruction
efficiency of the SVE system during startup on December 20, 1994, was not calculated
because TPHG and benzene concentrations influent to the unit were below laboratory
detection lirnits.

Hydrocarbon Removal Rates. Table 5 summarizes hydrocarbon removal rates, and
the total amount of hydrocarbons removed from startup on December 20, 1994 to the end
of this reporting period. Figure 4 depicts hydrocarbon removal rates since system startup.,
The calculations and assumptions made for estimating hydrocarbon removal rates for the
SVE system are explained in the footnotes for Table 5.

Approximately 23 pounds (or 4 gallons) of hydrocarbons were recovered by the SVE
system operation during this 28.1-day reporting period.

PERFORMANCE IMPROVEMENTS

To improve system performance (maximize hydrocarbon removal rates), different
combinations of vapor extraction wells were brought on-line or closed based on
observations made during routine site visits. The operational status of the wells was based
on observed vacuum at each well, and TVHG concentrations in extracted vapor at each
well. EMCON is currently evaluating the option of in-well air bubbling in conjunction with
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SVE, to enhance volatilization of dissolved-phase hydrocarbons in groundwater. Bubbling
of air may also promote biodegradation in saturated-zone soils and groundwater via
introduction of oxygen.

LIMITATIONS

Field procedures were performed by, and field data were acquired from, IWM. EMCON
does not warrant the accuracy of data supplied by IWM. EMCON's scope of work was
limited to interpreting field data, which included evaluating trends in the groundwater
gradient, groundwater flow direction, and dissolved-petroleum-hydrocarbon concentrations
beneath the site.

No monitoring event is thorough enough to describe all geologic/hydrogeologic conditions
of interest at a given site. If conditions have not been identified during the monitoring

event, such a finding should not therefore be construed as a guarantee of the absence of

such conditions at the site, but rather as the result of the scope, limitations, and cost of
work performed during the monitoring event.

SITE STATUS UPDATE

This update reports site activities performed during the fourth quarter of 1994 and the
anticipated site activities for the first quarter of 1995.

Fourth Quarter 1994 Activities

o Prepared and submitted quarterly groundwater monitoring report for third
quarter 1994.

s Performed quarterly groundwater monitoring for fourth quarter 1994.

¢ Performed startup of the SVE system.

Work Anticipated First Quarter 1995

» Prepare and submit quarterly groundwater monitoring report for fourth quarter
1994,
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¢ Perform quarterly groundwater monitoring for first quarter 19935.

o Evaluate in-well air bubbling in conjunction with SVE to determine whether it will
enhance remediation of soil and groundwater. Bubbling of air may also help
increase oxygen levels in the subsurface, which may in turn promote
biodegradation of hydrocarbons in soil and groundwater. :

Please call if you have questions.
Sincerely,
EMCON

Valh Voruganti

David Larsen
Project Coordinator

17
G Y
O\gnﬁaallagher, R.G. 609(
roject Geologist

Prgject Engineer
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Attachments: Table 1 - Groundwater Monitoring Data, Fourth Quarter 1994
Table 2 - Historical Groundwater Elevation Data
Table 3 - Historical Groundwater Analytical Data (TPHG, BTEX,
TPHD, and TOG)
Table 4 - Approximate Cumulative Floating Product Recovered (Wells
: MW-1, MW-2, and MW-5)
Table 5 - Soil-Vapor Extraction System, Operation and Performance
Data
Table 6 - Soil-Vapor Extraction Well Data
Figure 1 - Site Location
| Figure 2 - Groundwater Data, Fourth Quarter 1994
| Figure 3 - Historical System Influent TVHG and Benzene
Concentrations

Figure 4 - Historical Hydrocarbon Removal Rates

Appendix A - Field Data Report, Integrated Wastestream Management,
December 16, 1994

Appendix B - Analytical Results and Chain-of-Custody Documentation,
Groundwater Monitoring, Fourth Quarter 1994

Appendix C - Analytical Results and Chain-of-Custody Documentation,
SVE System Air Samples, Fourth Quarter 1994

Appendix D - Operation and Maintenance Field Data Sheets, SVE System,
Fourth Quarter 1994

cc:  wigpsan Hugn, ACHCSA
Sum Arigala, RWQCB - SFBR
Danielle Stefani, LFD
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Table 1
Groundwater Monitoring Data
Fourth Quarter 1994
Summary Report

ARCO Service Station 771 Date: 03-14-95
899 Rincon Avenue, Livermore, California ' Project Number: 0805-122.01
Water Ground- Water
Well Level Depth Ground- Floating Water Sample .
Desig- Field TOC to Water  Product Flow Hydraulic Field Ethyl- Total
nation Date Elevation Water Elevation Thickness Direction Gradient Date TPHG Benzene Toleene benzene  Xylenes TPHD TOG
ft-MSL feet  ft-MSL feet MWN foot/foot ppb ppb ppb ppb ppb ppb ppm
MW-1  11-25-94 451.73 29.76 421.97 ND N 006 11-2594 170000 990 1000 1700 9400 NA NA
MW-2  11-25-94 449.49 27.85 421.64 ND N 006 11-25-94 60000 3900 4100 1400 7400 NA NA
MW-3  11-25-94 45028 30.76 419.52 ND N 006 11-25-94 54 <0.5 <0.5 <0.5 <D.5 NA NA
MW-4  11.25-94 451.09 29.08 422.01 ND N 006 11-25-94 13000 1400 250 490 1200 NA NA
MW-5  11-25-94 451.40 29.76 421.64 ND N 006 11-25-94 31000 2400 1100 1100 4400 NA NA
MW-6  11-25-94 45137 29.88 421.49 ND N 006 11-25-94 1100 78 <25 46 17 <50 <0.5(d)
MW-7  11-25-94 45033 28.30 422.03 ND N 006 11-25-94 29000 2600 380 640 3300 NA NA
MW-§  11-25-94 44943 36.46 412.97 ND N 0.06 11-25-94 <50 <0.5 <0.5 <0.5 <0.5 NA NA
MW-S 11-25-94 44921 29.84 419.37 ND N 0.06 11-25-94 <50 <0.5 <0.5 <0.5 <0.5 NA NA
MW-10 11-25-94 44922 30.30 418.92 ND N 006 11-25-94 <50 <0.5 <0.5 <0.5 <0.5 NA NA
MW-11  11-25-94 448.02 33.84 414.18 ND N 006 11-25-94 <50 <0.5 <0.5 <0.5 <0.5 NA NA
RW-1  11-25-94 451.67 30.89 420.78 ND N 006 11-25-94 4900 550 63 200 230 NA NA

TOC = Top of casing

fti-MSL = Elzvation in feet, relative to mean sea level

MWN = Ground-water flow direction and gradient apply to the entire monitoring wel) network
TPHG = Total petrolenm hydrocarbons as gaseline

TPHD = Total petroleum hydrocarbons as diesel

TOG =Total oil and grease/petroleum hydrocarbons using method: (a) 5520F-IR, (b} 5520C, (c}413.2, or (d) 418.1
pph = Parts per billion or micrograms per liter (pe/T)

ppm = Parts per million or milligrams per liter (mg/1); TOG only

ND = None detected

N = North

NA = Not analyzed

esj/m:\077 1\077 1mdb.x1s\Table 1:dcl
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l Table 2
Historical Groundwater Elevation Data
Summary Repoirt
l ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water Ground-
I Well Level Depth Ground- Floating Water
Desig- Field TOC to Water Product Flow  Hydraulic
nation Date Elevation Water Elevation  Thickness Direction Gradient
l fi-MSL feet ft-MSL feet MWN foot/foot
MW-1 01-15-91 451.80 3277 419.03 Sheen NR - NR
MW-1 02-27-91 451.80 32.23 419.57 ND NR NR
l MW-1 03-20-91 451.80 27.38 424.42 Sheen NR NR
MW-1 04-10-91 451.80 26.49 42531 ND NR NR
MW-1 05-20-91 451.80 Not surveyed: interface probe failure
I MWw-1 06-20-91 451.8¢ 33.95 417.85 Sheen NR - NR
MW-1 07-25-91 451.80 436.59 A415.21 0.10 NR NR
MW-1 08-13-91 451.80 3772 *414.08 0.20 NR NR
MW-1 09-12-91 451.80 A39.25 A412.55 0.23 NR NR
l MW-1 10-30-31 451.80 439.14 A412.66 0.20 NR NR
MW-1 11-13-91 451.80 DRY DRY ND NR NR
MW-1 12-26-91 451.80 A39.30 7412.50 0.01 NR NR
MW-1 01-18-92 NR 37.81 NR Skimmer NR NR
I MW-1 02-21-92 NR Not surveyed: well inaccessible due to construction
MW-1 03-31-92 NR 31.90 NR Skimmer NR NR
MW-1 04-24-02 451.42 Not surveyed: well inaccessible due to construction
MW-1 05-20-92 451.42 33.00 418.42 Skimmer - NR NR
l MW-1 06-12-92 451.42 33.25 418.17 0.02 NR NR
MW-1 07-28-92 451.42 32.31 419.11 ND NR NR
MW-1 08-24-92 451.42 30.87 420.55 ND NR NR
I MW-1 09-15-92 451.42 43224 A419.18 0.01 NR NR
MW-1 10-29-92 451.42 32.29 419.13 ND NR NR
MW-1 11-25-92 451.73 32.15 419.58 ND* NR NR
MW-1 12-14-92 451.73 30.54 421.19 ND NR NR
I MW-1 01-29-03 451.73 23.49 428.24 ND NR NR
MW-1 02-26-93 451.73 25.23 426.50 ND NR NR
MW-1 03-29.93 451.73 25.66 426.07 ND NR NR
MW-1 04-27-93 451.73 28.02 423.71 ND NR NR
. MW-1 05-10-93 451.73 30.38 421.35 ND NR NR
MW-1 06-17-93 451.73 30.81 420.92 ND NR NR
MW-1 07-27-93 451.73 Not surveyed: vehicle parked on well
MW-1 08-26-93 451.73 31.23 420.50 ND NR NR
MW-1 09-14-93 451.73 32.59 419.14 ND NR NR
MW-1 11-05-93 451.73 3213 419.60 ND NR NR
MW-1 03-26-94 451.73 28.22 423.51 ND NR NR
l MW-1 06-13-94 451.73 29.86 421.87 ND NR NR
MW-1 09-22-94 451.73 31.61 420.12 ND NNE 0.056
MW-1 11-25-94 451.73 29.76 421.97 ND N 0.06
l esj/h-A0771\077 Imeh_xis\Table 2:dcl _
I 0805-122.01 Page 1




l Table 2
Historical Groundwater Elevation Data |
Summary Report
l ARCO Service Station 771 Date: (03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water Ground-

l Well Level Depth Ground- Floating Water
Desig- Field TOC to Water Product Flow Hydraulic
nation Date Elevation Water Elevation Thickness Direction Gradient

l ft-MSL feet fi-MSL feet MWN foot/foot
MWwW-2 01-15-91 449,52 A30.89 *418.63 D.16 NR - NR
MW-2 02-27-91 449,52 A20.11 ~420.41 0.02 NR NR
MW-2 03-20-91 449,52 A24.57 424 .95 0.02 NR NR
MW-2 04-10-91 449,52 A22.85 A426.67 0.05 NR NR
MW-2 05-20-91 449.51 Not surveyed:

l MW.2 06-20-91 449 51 A31.42 ~418.09 0.15 NR NR
MW-2 07-25-91 449 51 ~33.69 ~415.82 0,49 NR NR
MW-2 08-13-91 449 51 ~34.80 714,71 0.47 NR NR
MWw-2 09-12-91 449 51 ~36.39 ~413.12 0.45 NR NR

l MW-2 10-30-91 449 51 DRY DRY ND NR NR
MW-2 11-13-91 449,51 DRY DRY ND NR NR
MWwW-2 12-26-91 449.51 36.45 413.06 Sheen NR NR
MW-2 01-18-92 449 51 Not surveyed: well inaccessible due to construction

I MW-2 02-21-92 44951 26.27 NR Skimmer NR NR
MW-2 03-31-92 449 51 28.85 NR Skimmer NR NR
MW-2 04-24.92 449 .51 30.95 418.56 Skimmer NR NR
MW-2 05-20-92 449.51 30.69 418.82 Skimmer NR NR
MW-2 06-12-92 449 51 31.25 418.26 ND NR NR
MW-2 07-28-92 449 51 30.31 419.20 ND NR NR
MW-2 08-24-92 449 51 29.83 419.68 ND NR NR

. MWw-2 09-15-92 44951 30.06 419.45 Sheen NR NR
MW.2 10-26-92 44951 30.90 418.61 ND NR NR
MW-2 11-25-92 449 49 31.13 418.36 ND* NR NR
MW-2 12-14-92 449 49 29.24 420.25 ND NR NR

l MW.2 01-29-93 449 49 20.12 42937 ND NR NR
MW-2 02-26-93 449 .49 22.59 426.90 ND NR NR
MW-2 03-29.93 449 .49 22.83 426.66 ND NR NR
MW-2 04-27-93 449.49 25.10 424.39 ND NR NR

l MW-2 05-10-93 449 49 27.23 422.26 ND NR NR
MW-2 06-17-93 449 49 28.26 421.23 ND NR NR
MW-2 07-27-93 449 .49 29.50 419.99 ND NR NR
MW.2 08-26-93 449 .49 29.85 419.64 ND NR NR
MW-2 09-14-93 44949 30.43 419.06 ND NR NR
MW.-2 11-05-93 449,49 30.20 419.29 ND NR NR
MW-2 03-26-94 449,49 25.30 42419 ND NR NR

l MWw-2 06-13-94 449.49 27.28 42221 ND NR ' NR
MW-2 09-22-94 449 49 29.54 41995 ND NNE 0.056
MWw-2 11-25-94 449,49 27.85 421.64 ND N 0.06

l esj/hi\0771N077 lmdb. x1s\Table 2:dcl
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l Table 2
Historical Groundwater Elevation Data
Summary Report
I ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water Ground-

I Well Level Depth Ground- Floating Water
Desig- Field TOC to Water Product Flow  Hydraulic
nation Date Elevation Water Elevation  Thickness Direction Gradient

I ft-MSL feet fi-MSL feet MWN foot/foot
MW-3 01-15-91 450.29 32.34 417.95 ND NR - NR
MW-3 02-27-91 450.29 31.78 418.51 ND NR NR

l MW-3 03-20-91 450.29 2774 422,55 ND NR NR
MW.3 04-10-91 450.29 25.05 425.24 ND NR NR
MW-3 03-20-91 450.28 27.06 423.22 ND NR NR

I MW-3 06-20-91 450.28 3235 417.93 ND NR NR
MW-3 07-25-91 450.28 35.02 415.26 ND NR NR
MW-3 08-13-91 450.28 36.50 413.78 ND NR NR
MW-3 09-12-91 450.28 38.47 411.81 ND NR NR

l MW-3 10-30-91 450.28 DRY DRY ND NR NR
MWwW-3 11-13-91 450.28 DRY DRY ND NR NR
Mw-3 12-26-91 450.28 38.53 411.75 ND NR NR
MW-3 01-18-92 450.28 Not surveyed: well inaccessible due to construction

l MW-3 02-21-92 450.28 Not surveyed: well inaccessible due to construction
MW.-3 03-31-92 45028 30.61 NR ND NR NR
MW-3 04-24-92 45028 32.83 41745 ND NR NR
MW-3 05-20-92 450.28 33.85 41643 ND NR NR

I MW-3 06-12-92 450.28 34.51 41577 ND NR NR
Mw-3 07-28-92 450.28 3442 415.36 ND NR NR
MWw-3 08-24-92 450.28 32.46 417.82 ND NR NR

I MW-3 09-15-92 450.28 34.29 415,99 ND NR NR
MW-3 10-29-92 450.28 33.40 416.88 ND NR NR
MW-3 11-25-92 450.28 33.67 416.61 ND NR NR
MW-3 12-14-92 450.28 34.26 416.02 ND NR NR

I MW-3 01-29-93 450.28 21.88 428.40 ND NR NR
MW-3 02-26-93 450.28 2471 425.57 ND NR NR
MW-3 03-29-93 450.28 24.74 425.54 ND NR NR
MW-3 04-27-93 450.28 2596 424.32 ND NR NR

l MW-3 05-10-93 450.28 27.61 422.67 ND NR NR
MW-3 06-17-93 450.28 28.73 421.55 ND NR NR
MW-3 07-27-93 450.28 30.37 419.91 ND NR NR
MW-3 08-26-93 450.28 3094 419.34 ND NR NR

I MW-3 09-14-93 450.28 31.84 418.44 ND NR NR
MWwW-3 11-05-93 450.28 33.22 417.06 ND NR NR
MWw-3 03-26-94 450.28 26.97 423,31 ND NR NR

l MW-3 06-13-94 450.28 28.71 421.57 ND NR NR
MW-3 09-22-94 450,28 32.34 417.94 ND NNE 0.056
MW.-3 11-25-94 450.28 30.76 419.52 ND N 0.06

l esi/hAG77 V077 Lindb.x1s\Table 2:dcl
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l Table 2
Historical Groundwater Elevation Data
Summary Report
I ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water Ground-

l Well Level Depth Ground- Floating Water
Desig- Field TOC to Water Product Flow  Hydraulic
nation Date Elevation Water Elevation Thickness Direction Gradient

l ft-MSL feet fr-MSL feet MWN foot/foot
MW-4 07-25-91 451.56 36.07 415.49 ND NR - NR
MW-4 08-13-91 451.56 37.54 414.02 ND NR NR

l MW-4 09-12-91 451.56 38.73 412.83 ND NR NR
MW-4 10-30-91 451.56 39.90 411.66 ND NR NR
MW-4 11-13-91 451.56 40.56 411.00 ND NR NR
MW-4 12-269] 450.99 33.78 41221 ND NR NR
MW-4 01-18-92 450.99 38.71 NR ND NR NR
MW-4 02-21-92 450.99 31.91 NR ND NR NR
MW-4 03-31-92 450.99 30.36 NR ND NR NR

' MW-4 04-24-92 450.99 32.65 418.34 ND NR NR
MW-4 05-20-92 450.99 32,62 418.37 ND NR NR
MW-4 06-12-92 450.99 3273 418.26 ND NR NR
MW-4 07-2892 450.99 31.48 419.51 ND NR NR

l MW-4 08-24-92 450.99 32.84 418.15 ND NR NR
MW-4 09-15-92 450.99 31.37 419,62 ND NE NR
MW-4 10-29-92 450.99 32.58 41841 ND NR NR
MW-4 11-25-92 451.09 32.37 418.72 ND NR NR

l MW-4 12-14-92 451,09 30.99 420.10 ND NR NR
MW.-4 01-29-93 451.0% 22.30 428.79 ND NR NR
MW-4 02-26-93 451.09 24.47 426.62 ND NR NR
MW-4 03-29-93 451.09 24.67 426.42 ND NR NR
MW-4 04-27-93 451.09 26.68 424 41 ND NR NR
MW-4 05-10-93 451.00 28.64 422.45 ND NR NR
MW-4 06-17-93 451.09 29.28 421,81 ND NR NR

I MW-4  (7-27-93 451.00 31.14 41995 ND NR NR
MW-4 08-26-93 451.09 31.38 419,71 ND NR NR
MW-4 09-14-93 451.09 32.00 419.09 ND NR NR
MW-4 11-05-93 451.09 31.16 41993 ND NR NR

l MW-4 03-26-94 451.09 26.94 424,15 ND NR NR
MW-4 06-13-94 451,09 28.88 422.21 ND NR NR
MW-4 09-22-94 451.09 30.98 420.11 ND NNE 0.056

l MW-4 11-25-94 451.09 20.08 422.01 ND N 0.06

I esj/h:M0771\077 Emdb.x1s\Table 2:del
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I Table 2
Historical Groundwater Elevation Data
Summary Report
l ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water Ground-

' Well Level Depth Ground- Floating Water
Desig- Field TGC to Water Product Flow  Hydraulic
nation Date Elevation Water Elevation  Thickness Direction Gradient

I ft-MSL feet ft-MSL feat MWN foot/foot
MW-5 07-25-91 451.41 36.67 414.74 Sheen NR - NR |

I MW-5 08-13-91 451.41 3798 713,43 0.01 NR NR 1
MW-5 09-12-91 451.41 ~39.01 A412.40 0.05 NR NR |
MW-5 10-30-91 451.41 38.28 413.13 Sheen NR NR
MW-5 11-13-91 451.41 39,24 412.17 Sheen NR NR
MW-5 12-26-91 451.41 39.11 412.30 Sheen NR NR
MW-5 01-18-92 451.41 38.15 NR Skimmet NR NR
MW-5 02-21-92 451.41 30.59 NR Skimmer NR NR
MW-5 03-18-92 451.41 30.84 NR Skimmer NR NR

l MW-5 042492 451.40 33.00 41840  Skimmer NR NR
MW-5 05-20-92 451.40 32.36 418.54 Skimmer NR NR
MW-5 06-12-92 451.40 33.03 418.37 ND NR NR
MW-5 07-28-92 451.40 31.92 419.48 ND NR NR

l MW-5 08-24-92 451.40 32.17 419.23 ND NR NR
MW.5 09-15-92 451.40 31.90 419.50 ND NR NR
MW.-3 10-29-92 451.40 32.94 418.46 ND NR NR
MW-5 11-25-92 451.40 Not surveyed: new wellhead prevented measurement

l MW-5 12-14-92 451.40 30.90 NR ND NR NR
MW-5 01-29-93 451.40 23.25 NR ND NR NR
MW.-3 02-26-93 451.40 25.02 NR ND NR NR

l MW-5 03-29-93 451.40 24.72 NR ND NR NR
MW.-3 04-27-93 451.40 27.11 NR ND NR NR
MW-5 05-10-93 451.40 29.04 NR ND NR NR
MW-5 06-17-93 451.40 29,33 NR ND NR NR

I MW-5 07-27-93 451.40 31.12 420.28 ND NR NR
MW.-5 08-26-93 451.40 31.37 420.03 ND NR NR
MW-5 09-14-93 451.40 31.96 419.44 ND NR NR
MW-5 11-05-93 451.40 31.03 420.37 ND NR NR

l MW-5 03-26-94 451.40 27.41 423.99 ND NR NR
MW-5 06-13-94 451.40 29.29 422.11 NI NR NR
MW-5 09-22-94 451.40 Not surveyed: vehicle was parked on well

l MW-5 11.25-94 451.40 29.76 421.64 ND N 0.06

l esj/hA07 717077 1mdb_xis\Table 2:dcl
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l Table 2
Historical Groundwater Elevation Data
Summary Report
I ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water Ground-
l Well Level Depth Ground- Floating Water
Desig- Field TOC to Water Product Flow  Hydraulic
nation Date Elevation Water Elevation Thickness Direction Gradient
l ft-MSL feet ft-MSL feet MWN foot/foot
MW-6 07-25-91 451.38 37.68 413.70 ND NR - NR
MW-6 08-13-91 451.38 39,17 412.21 ND NR NR
l MW-6 09-12-91 451.38 41.14 410.24 ND NR NR
MW-6 10-30-91 451.38 42.10 409,28 ND NR NR
MW-6 11-13-91 451.38 4145 409,93 ND NR NR
l MW-6 12-26-91 451.38 41.23 410.15 ND NR NR
MW-6 01-18-92 451.38 38.23 NR ND NR NR
MW-6 02-21-92 451.37 35.21 NR ND NR NR
MW-6 03-31-92 451.37 32.26 NR ND NR NR
l MW-6 04-24-92 451.37 33.24 418.13 ND NR NR
MW-6 05-20-92 451.37 33.14 418.23 ND NR NR
MW-6 06-12-92 451.37 33.43 417.94 ND NR NR
MW-6 07-28-92 451.37 32.52 418.85 ND NR NR
| MW-6 08-24.92 451.37 32.57 418.80 ND NR NR
MW-6 09-15-92 451.37 32.58 418.79 ND NR NR
MW-6 10-29-92 451.37 32.33 419.04 ND NR NR
MW-6 11-25-92 451.37 32.43 418.94 ND NR NR
l MW-6 12-14-92 451.37 31.52 419.85 ND NR NR
MW-6 01-29-93 451.37 23.70 427.67 ND NR NR
MW-6 02-26-93 451.37 2622 42515 ND NR NE
l MW-6 03-20.93 451.37 26.13 42524 ND NR NR
MW-6 04-27-93 451.37 27.27 424.10 ND NR NE
MW-6 05-10-93 451.37 29.74 421.63 ND NR NR
MW-6 06-17-93 451.37 30.92 420.45 ND NR NR
l MW-6 07-27-93 451.37 30.90 420.47 ND NR NR
MW-6 (8-26-93 451.37 31.18 420.19 ND NR NR
MW-6 09-14-93 451.37 31.70 419.67 ND NR NR
g MW-6 11-05-93 451,37 31.83 419.54 ND NR NR
l MW-6 03-26-94 451.37 28.24 423,13 ND NR NR
MW-6 06-13-94 451.37 29.20 42217 ND NR NR
MW-6 09-22-94 451,37 30.37 421.00 ND NNE 0.056
l MW-6 11-25-94 451.37 29.88 421.49 ND N 0.06
l esj/h:A0T71M077 Imdb. x1s\Table 2:del
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I Table 2
Historical Groundwater Elevation Data
Summary Report
l ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water Groung-
I Well Level Depth Ground- Floating Water
Desig- Field TOC to Water Product Flow  Hydraulic
nation Date Elevation Water Elevation Thickness Direction Gradient
I fi-MSL feet ft-MSL feet MWN foot/foot
MW-7 07-25-91 450.65 34.88 41577 Sheen NR - NR
MW.-7 08-13-91 450.65 36.17 41448 ND NR NER
I MW.-7 09-12-91 450.65 37.81 412.84 ND NR NR
MW-7 10-30-91 450.65 38.50 412.15 ND NR NR
MW-7 11-13-91 450.65 38.31 412.34 ND NR NR
I MW-7 12-26-91 450.65 37.90 41275 ND NR NR
MW-7 01-18-92 450.65 Not surveyed: well inaccessible due to construction
MW-7 02-21-92 450.65 31.50 NR ND NR NR
MWwW-7 03-31-92 450.65 29.40 NR ND NR NR
l MW-7 04-24-92 450.63 32,14 418.49 ND NR NR
MW-7 05-20-92 450.63 32.51 418.12 ND NR NR
MW.7 06-12-92 450.63 32.45 418.13 ND NR NR
MW.7 07-28-92 450.63 32.08 418.55 ND NR NR
l MW7 08-24-92 450.63 32.29 418.34 ND NR NR
| MW-7 09-15-92 450.63 31.93 418.70 ND NR NR
| MW-7 10-29-92 450.63 32.37 418.26 ND NR NR
‘ MWwW-7 11-25-92 450.33 31.80 418,53 ND NR NR
3 I MW-7 12-14-92 450,33 30.44 419.89 ND NR NR
| MW-7 01-29-93 450.33 21.76 42857 ND NR NR
Mw-7 02-26-93 450,33 24.16 426.17 ND NR NR
MW-7 03-29-93 450.33 24.32 426,01 ND NR NR
MW-7 04-27-93 450,33 25.44 424 89 ND NR NR
MW-7 05-10-93 450.33 27.40 42293 ND NR NR
MW-7 06-17-93 450.33 28.80 421.53 ND NR NR
l MW7 07-27-93 450.33 29.89 420.44 ND NR NR
Mw-7 08-26-93 450.33 30.52 419.81 ND NR NR
MW-7 09-14-93 450.33 31.09 419.24 ND NR NR
MW-7 11-05-93 450.33 31.42 418.91 ND NR NR
l MW-7 03-26-94 450.33 26.03 424.30 ND NR NR
MW-7 06-13-94 450.33 27.94 422,39 ND NR NR
MW-7 09-22-94 450.33 30.46 419.87 ND NNE 0.056
l MW-7 11-25-94 450.33 28.30 422.03 ND N Q.06
I esj/hA07T71V077 Imdb_x1s\Table 2:dcl
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I Table 2
Historical Groundwater Elevation Data
Summary Report
l ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0B05-122.01
Water Ground-

l Well Level Depth Ground- Floating Water
Desig- Field TOC to Water Product Flow Hydraulic
nation Date Elevation Water Elevation  Thickness Direction Gradient

l ft-MSL faet ft-MSL feet MWN foot/foot
MW-8 01-29-93 44943 23.23 426.20 ND NR - NR
MW-2 02-26-93 449,43 29.20 420.23 ND NR NR

. MW-8 03-29.93 44943 29.77 419.66 ND NR NR
MW-8 04-27-93 449.43 31.52 41791 ND NR NR
MW-8 05-10-93 449.43 33.88 415.55 ND NR NR
MW-§ 06-17-93 449.43 3525 414,18 ND NR NR
MW-8§ 07-27-93 449.43 36.61 412,82 ND NR NR
MW-8 08-26-93 449.43 3771 411.72 ND NR NR
MW-8 09-14-93 449,43 38.78 410.65 ND NR NR

l MW-8 11-05-93 449.43 39.01 410.42 ND NR NR
MW-8 03-26-94 449.43 31.40 418.03 ND NR NR
MW-8 06-13-94 449.43 35.10 414.33 ND NR NR
MW-8 09-22-94 449 .43 38.77 410.66 ND NNE 0056

I MW-8 11-25-94 449,43 36.46 412.97 ND N 0.06
MW-9 01-29-93 449.21 18.91 430.30 ND NR NR

l MW-9 02-26-93 449.21 21.35 427.86 ND NR NR
MW-g 03-29-93 44921 21.78 427.43 ND NR NR
MW-6 04-27-93 44921 24.70 424.51 ND NR NR
MW-9 05-10-93 449.21 26.19 423.02 ND NR NR

I MW-9 06-17-93 449.21 27.50 421.71 ND NR NR
MW-9 07-27-93 449.21 29,11 420.10 ND NR NR
MW-9 08-26-93 449 21 29.55 419.66 ND NR NR
MW-9 09-14-93 44921 30.65 418.56 ND NR NR

I MW-9 11-05-93 449 21 3224 416.97 ND NR NR
MW-9 03-26-94 449 21 25.68 423.53 ND NR NR
MW-9 06-13-94 449 21 27.69 421.52 ND NR NR

I MW.9 09-22-94 449.21 31.36 417.85 ND NNE 0.056
MW-g 11-25-94 449.21 29.84 419.37 ND N 0.06

I esi/hA0771¥077 Imdb.xls\Table 2:dct
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I Table 2
. Historical Groundwater Elevation Data
Summary Report
I ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water Ground-
I Well Level Depth Ground- Floating Water
Desig- Field TOC to Water Product Flow  Hydraulic
nation Date Elevation Water Elevation  Thickness Direction Gradient
I ft-MSL feet ft-MSL feet MWN foot/foot
MW-10 01-29-93 44922 19.27 42995 ND NR' - NR
I MW-10 02-26-93 44927 21.34 427 .88 ND NR NR
MW-10 03-29-93 44922 20.89 428.33 ND NR NR
MW-10 04-27-93 44922 25.40 423.82 ND NR NR |
MW-10 05-10-93 44922 26.77 422 45 ND NR NR }
I MW-10 06-17-93 44922 26.80 42242 ND NR NR |
MW-10 07-27-93 44922 2987 419.35 ND NR NR
MW-10 08-26-93 44922 2967 419.55 ND NR NR
MW-10 09-14-93 449.22 31.07 418.15 ND NR NR
I MW-10 11-05-93 44922 3042 418.80 ND NR NER
MW-10 03-26-94 449.22 26.20 423.02 ND NR NR
MW-10 06-13-94 449.22 28.23 420.99 ND NR NR
MW-10 09-22-94 449.22 31.79 417.43 ND NNE 0.056
I MW-10 11-25-94 449.23 30.30 41892 ND N 0.06
l MW-11 04-24-92 448.02 35.06 41296 ND NR NR
MW-11 05-20-92 448.02 34.10 413,92 ND NR NR
I MW-11 06-12-92 448.02 34.48 413.54 ND NR NR
MWw-11 07-28-92 448 02 35.13 412.89 ND NR NR
Mw-11 08-24-92 448 02 33.32 414,70 ND NR NR
Mw-11 09-15-92 448 02 3572 412.30 ND NR NR
l MW-11 10-29-92 448 02 35.26 412.76 ND NR NR
MWw-11 11-25-92 448.02 36.44 411.58 ND NR NR
MW-11 12-14.92 443.02 33.18 414.84 ND NR NR
MW-11 01-29-93 448,02 23.89 424.13 ND NR NR
I MW-11 02-26-93 448.02 27.31 420.71 ND NR NR
MW-11 03-29-93 4438.02 27.27 420.75 ND NR NR
MW-11 04-27-93 448.02 30.61 417 41 ND NR NR
MW-11 05-10-93 448.02 3278 415.24 ND NR NR
MW-11 06-17-93 448.02 3325 414.77 ND NR NR
MW-11 07-27-93 448.02 34.49 413.53 ND NR NR
MW-11 08-26-93 448.02 3544 412.58 ND NR NR
' Mw-11 09-14-93 448.02 36.62 411.40 ND NR NR
MW-11 11-05-93 448.02 36.68 411.34 ND NR NR
MW-11 03-26-94 448.02 30.20 417.82 ND NR NR
MW-11 06-13-94 448.02 33.39 414.63 ND NR NR
I MWw-11 09-22-94 448.02 34.75 413.27 ND NNE 0.056
MWwW-11 11-25-94 443.02 33.84 414.18 ND N 0.06
I esj/h:\0771\077 1mdb.x1s\Table 2:dcl
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Table 2
Historical Groundwater Elevation Data
Summary Report
ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number; 0805-122.01
Water Ground-
Well Level Depth Ground- Floating Water

Desig- Field TOC to Water Product Flow  Hydraulic
nation Date Elevation Water Elevation Thickness Direction Gradient

ft-MSL feet ft-MSL feat MWN foot/foot
RW-1 04-24-92 451.44 32.85 418,59 ND NR . NR
RW-1 05-20-92 451 .44 32.60 418.84 ND NR NR
RW-1 06-12-92 451.44 3272 418.72 ND NR NR
RW-1 07-28-92 451 .44 31.94 419.50 ND NR NR
RW-1 08-24-92 451.44 .73 419.71 ND NR NR
RW-1 09-15-92 451.44 N.94 419.50 ND NR NR
RW-1 10-29-92 451.44 32.15 419,29 ND NR NR
RW-1 11-25-92 451.67 32.21 419.46 ND NR NR
RW-1 12-14-92 451.67 30,58 421.09 ND NR NR
RW-1 01-29-93 451.67 22.89 428.78 ND NR NR
RW-1 02-26-93 451.67 2397 427,70 ND NR NR
RW-1 03-29-93 451.67 2398 427,69 ND NR NR
RW-1 04-27-93 451.67 27.26 424.41 ND NR NR
RW-1 05-10-93 451.67 29.64 422.03 ND NE NR
RW-1 06-17-93 451.67 30.18 421.49 ND NR NR
RW-1 07-27-93 451.67 31.55 420,12 ND NE NR
RW-1 08-26-93 451.67 31.82 419.85 ND NR NR
RW-1 09-14-93 451.67 3232 41935 ND NR NR
RW-1 11-05-93 451.67 31.91 419,76 ND NR NR
RW-1 03-26-94 451.67 27.78 423,89 ND NR NR
RW-1 06-13-94 451.67 2048 422,19 ND NR NR
RW-1 09-22-94 451.67 30.52 421.15 ND NNE 0.056
RW-1 11-25-94 451.67 30.89 420,78 ND N 0.06

TOC = Top of casing

ft-MSL = Elevation in feet, relative to mean sea level

MWN = Ground-water flow direction and gradient apply 1o the entire monitoring well network

NR = Not reported; data not available

NI = Nope detected

# = Groundwater elevation (GWE) and depth to water (DTW) adjusied to include 80 percent of the floating product thickness (FPT);
[GWE = (TOC - DTW) + (FPT x 0.8))

* = Floating produet was not initially detected, but entered the well during purging

NNE = North-northeast

N = North

esjfhA077T 177 1mdb.x1s\Table 2:dcl
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Table 3
Historical Groundwater Analytical Data
Summary Report
ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water

Well Sample

Desig- Field Ethyl- Total

nation Date TPHG Benzene Toluene benzene Xylenes TPHD TOG

ppb ppb ppb ppb ppb ppb ppm

MW-1 (1-15-91  Not sampled: well contained floating product :

MW-1 04-10-91 93000 11000 18000 2800 20000 NA NA
MW-1 07-25-91 Not sampled: well contained floating product

MW-1 10-30-91 Not sampled: well contained floating product

MW-1 03-31-92 Not sampled: well contained floating product

MW-1 06-12-92 Not sampled: well contained floating product

MW-1 09-16-92  Not sampled: well contained floating product

MWw-1 11-25-92  Not sampled: well contained floaling product

MWw-1 01-29-93 360000 2500 2300 5100 41000 NA NA
MW-1 05-10-93 1900000 4100 15000 21000 140000 NA NA
MW-1 09-16-93 1800000 6400 21000 19000 140000 NA NA
MW-1 11-05-93 700000 3000 7600 8600 65000 NA NA
MW-1 03-26-94 29000 1000 290 610 3300 NA NA
MW-1 06-13-94 25000 600 160 500 2500 NA NA
MW-1 09-22-94 51000 1400 280 570 2800 NA NA
MW-1 11-25-94 170000 990 1000 1700 9400 NA NA
MW-2 01-15-91 Not sampled: well contained floating product

MWwW-2 04-10-91 Not sampled: well contained floating product
MW-2 07-25-91 Not sampled: well contained floating product

MW-2 10-30-01  Not sampled: well contained floating product

MWw-2 03-31-92 270000 7000 12000 4400 40000 NA NA
MW-2 06-12-92 110000 8900 13000 2800 16000 NA NA
MWw-2 (09-16-92 Not sampled: well contained floating product
MWw-2 11-25-92  Not sampled: well contained floating product
Mw-2 01-29-93 89000 4600 5700 1800 15000 NA NA
MW-2 05-10-93 440000 3900 4300 4400 36000 NA NA
MW-2 09-16-93 200000 5500 4300 2300 19000 NA NA
MW-2 11-05-93 250000 7800 8400 3100 24000 NA NA
MW-2 03-26-94 22000 1100 1400 190 3700 NA NA
MWw-2 06-13-94 71000 4100 4600 1700 9900 NA NA
MW-2 09-22-94 42000 1200 620 710 2000 NA NA
MW-2 11-25-94 60000 3900 4100 1400 7400 NA NA

esj/h: 0771077 Imdb.x1s\Table 3:dcl
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I Table 3
Historical Groundwater Analytical Data
Summary Report
l ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, Califoria Project Number: 0805-122.01
Water
I Wwell Sample
Desig- Field Ethyl- Total
nation Date TPHG Benzene Toluene benzene Xylenes TPHD TOG
l ppb ppb ppb ppb ppb ppb ppm
MW-3 01-15-91 230 <(0.5 <0.5 22 2.1 NA NA
MWw-3 04-10-91 530 12 84 4 7 NA NA
I MW-3 07-25-1 110 0.32 075 12 1 NA NA
MW-3 10-30-91 Not sampled: dry well
MW-3 03-31-92 670 12 1.1 7.4 27 NA NA
l MW-3 06-12-92 230 <0.5 <0.5 2.1 2 NA NA
MW-3 09-15-92 <50 <(.5 <0.5 <0.5 <0.5 NA NA
MWw-3 11-25-92 220 1 <0.5 49 1.2 NA NA
MW-3 01-29-93 380* 0.8 0.6 21 2 NA NA
I MW-3 05-10-93 170 <(.5 <0.5 2 0.6 NA NA
MW-3 05-15-93 120 <0.5 <0.5 <0.5 <0.5 NA NA
MW-3 11-05-93 110 <0.5 <0.5 <0.5 <0.5 NA NA
MW-3 03-26-94 54 <0.5 <0.5 <0.5 <0.5 NA NA
l MW-3 06-13-94 <50 <0.5 <0.5 <0.5 <0.5 NA NA
MW-3 09-22-94 <50 <05 <0.5 <0.5 <0.5 NA NA
MW-3 11-25-94 54 <().5 <0.5 <0.5 <0.5 NA NA
l MwW.4 07-25-91 23000 550 730 360 3500 NA NA
MW-4 10-30-91 19000 320 340 230 180 NA NA
MWwW-4 03-31-92 30000 1300 740 770 4300 NA NA
MW-4 06-12-92 23000 990 440 550 3200 NA NA
I MWwW-4 09-16-92 21000 740 240 350 1300 NA NA
MW-4 11-25-92 26000 1200 300 350 730 NA NA
MwW-4 01-29-93 23000 2000 580 770 2500 NA NA
MW-4 05-10-93 74000 2200 890 1400 4000 NA NA
l MW-4 09-16-93 43000 640 90 360 630 NA NA
MW-4 11-05-93 30000 1000 240 390 1300 NA NA
MW-4 03-26-94 27000 1800 830 1300 2900 NA NA
l MW-4  06-13-94 17000 1300 620 670 1600 NA NA
MW-4 09-22-94 10000 700 6l 420 570 NA NA
MW-4 11-25-94 13000 1400 250 490 1200 NA NA
l esi/hA077 1\077 1mdb_x1s\Table 3:dcl
l 0805-122.01 Page 2




esj/h 0771077 1mdb.x1s\Table 3:del
0805-122.01

Page 3

I Table 3
Historical Groundwater Anatytical Data
Summary Report
l ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water
l Well Sample
Desig- Field Ethyl- Total
nation Date TPHG Benzene Toluene benzene Xylenes TPHD TOG
l ppb ppb ppb prb ppb ppb ppm
MW-5 07-25-91 57000 2300 4200 77 14000 NA NA
MW-5 10-30-91 Not sampled: well contained floating product
MW-5 03-31-92 80000 7100 9100 2000 16000 NA NA
MW-5 06-12-92 69000 4000 5300 2200 12000 NA NA
MW-5 09-16-92 65000 2300 2600 1700 9900 NA NA
l MW-3 11-25-92  Not sampled: new wellhead made casing inaccessible for sampling
MW-5 01-29-93  Not sampled: new wellhead made casing inaccessible for sampling
MW-5 05-10-93 220000 3900 3700 3400 15000 NA NA
MW-5 09-16-93 180000 3500 3300 2700 10000 NA NA
l MW-5 11-05-93 66000 3000 2300 1700 6200 NA NA
MW-3 03-26-94 39000 4000 2300 1600 6200 NA NA
MW-5 06-13-94 28000 2500 1700 1100 3900 NA NA
MW.-3 09-22-94 Not sampled: vehicle was parked on well
| MW-5 11-25-94 31000 2400 1100 1100 4400 NA NA
MW-6 07-25-91 10000 3000 200 340 1000 "NA NA
l MW-6 10-30-91 970 150 4.4 49 6.6 NA NA
MW-6 03-31-92 16000 3600 1500 660 1700 2400*%  2.5(a), 4.0(b)
MW-6 06-12-92 2900 480 17 190 170 1100* 1.2(c)
MW-6 09-16-92 2300 220 <5 92 43 810* L.5(d)
I MW-6 11-25-92 2700 240 11 103 32 720* 1.6(a), 1.8(b)
MW-6 01-29-93 20000 1800 1700 450 2600 2300* 3.6(a), 4.0(h)
MW-6 05-10-93 43000 3000 1700 1100 4800 3900*% 16(a), 110(b)
MW-6 09-15-93 3500 300 10 100 180 1100* 1.0(a), 1.0(b)
MW-6 11-05-93 1100 140 <5 35 23 290 1.0{a), 1.0(b)
MW-6 03-26-94 3100 350 9% 130 340 880 1.5(d)
MW-6 06-13-94 2300 250 12 130 31 350* 0.80(d)
I MW-6  09-22-94 7 2.6 <0.5 1.7 0.7 <50 <0.5(a)
MW-6 11-25-94 1100 78 <2.5 46 17 <50 <0.5(d)




I Table 3
Historical Groundwater Analytical Data
Summary Report
I ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water
I Wwell Sample
Desig- Field Ethyl- Total
nation Date TPHG Benzene Toluene benzene Xvlenes TPHD TOG
I ppb ppb ppb peb ppb ppb ppm
MW-7 07-25-91 45000 1500 2700 1200 9200 NA NA
MW-7 10-30-91 93000 1800 770 780 6700 NA NA
l MW-7 03-31-92 35000 260 350 300 5900 NA NA
MW-7 06-12-92 27600 900 270 340 4800 NA NA
MW-7 09-16-92 39000 1900 410 470 5000 NA NA
I MW-7 11-25-92 49000 2900 810 750 5300 NA NA
MW-7 01-29-93 38000 3200 1100 740 4300 NA NA
MW-7 05-10-93 54000 1600 160 560 3100 NA NA
MW-7 09-16-93 37000 1400 170 560 2700 NA NA
I MW-7  11-05-93 40000 1900 210 570 2900 NA NA
MW-7 03-26-94 22000 2700 280 500 2600 NA NA
MW-7 06-13-94 21000 1500 180 360 1900 NA NA
MW-7 09-22-94 22000 1800 240 430 1900 NA NA
l MW-7 11-25-94 29000 2600 380 640 3300 NA NA
MW-38 01-29-93 <50 <05 <05 <0.5 <0.5 NA NA
l MW-8 05-10-93 <50 <0.5 <0.5 <0.5 <0.5 NA NA
MW-8 09-15-93 <50 <05 <05 <05 <0.5 NA NA
MW-8 11-05-93 <50 <05 <05 <0.5 <0.5 NA NA
MW-8 03-26-94 <50 <05 <0.5 <0.5 <05 NA NA
I MW-8 06-13-94 <50 <0.5 <05 <D.5 <0.5 NA NA
MW-8 09-22-94 <50 <05 <0.5 <0.5 <0.5 NA NA
MW-8 11-25-94 <50 <05 <0.5 <0.5 <0.5 NA NA
l MW-9 01-29-93 <50 <0.5 <0.5 <0.5 <05 NA NA
MW.9 05-10-93 <50 <0.5 <0.5 <0.5 <05 NA NA
MW-9 09-15-93 <50 <0.5 <0.5 <0.5 <0.5 NA NA
I MW-9 11-05-93 <50 <0.5 <0.5 <0.5 <0.5 NA NA
MW-9 03-26-94 <50 <0.5 <05 <0.5 <0.5 NA NA
MW.9 06-13-94 <50 <0.5 <05 <05 <0.5 NA NA
MW-0 09-22-94 <50 <0.5 <05 <05 <0.5 NA NA
l MW-9 11-25-94 <50 <0.5 <05 <05 <0.5 NA NA
l esji/h: 771077 lmdb x1s\Table 3:dcl
I 0805-122.01 Page 4




I Table 3
Historical Groundwater Analytical Data
Sumrmary Report
ARCO Service Station 771 Date: 03-07-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Water
l Well Sample
Desig- Field Ethyl- Total
nation Date TPHG Benzene Toluene benzene Xylenes TPHD TOG
I ppb ppb ppb ppb ppb ppb ppm
MW-10 01-29-93 <50 <05 <0.5 <0.5 <0.5 NA NA
MW-10 03-10-93 <50 <0.5 <0.5 <0.5 <(.5 NA NA
I MW-10 09-15-93 <50 <0.5 <0.5 <05 <0.5 NA NA
MW-10 11-05-93 <50 <0.5 <0.5 <0.5 <0.5 NA NA
MW-10 03-26-94 <50 <05 <0.5 <0.5 <05 NA NA
MW-10 06-13-94 <50 <05 <(1.5 <0.5 <0.5 NA NA
MW-10 09-22-94 <50 <0.5 <0.5 <0.5 <05 NA NA
MW-10 11-25-94 <30 <035 <0.5 <Q.5 <0.5 NA NA
MW-11 06-12-92 <50 <0.5 <0.5 <0.5 <05 NA NA
MW-11 09-15-92 <50 <0.5 <05 <0.5 <0.5 NA NA
l MW-11 11-25-92 <50 <05 <0.5 <0.5 <0.5 NA NA
MW-11 01-29-93 <50 <0.5 <0.5 <05 <05 NA NA
MW-11 05-10-93 <50 <0.5 <05 <05 <0.5 NA NA
MWw-11 09-15-93 <50 <0.5 <0.5 <0.5 <0.5 NA NA
I MWwW-11 11-05-93 <50 <0.5 <0.5 <015 <0.5 NA NA
MW-11 03-26-94 <50 <0.5 <0.5 <0.5 <0.5 NA NA
MW-11 06-13-94 <50 <0.5 <0.5 <0.5 <(.5 NA NA
MW-11 09-22-94 <50 <0.5 <0.5 <0.5 <005 NA NA
MW-11 11-25-94 <50 <0.5 <0.5 <0.5 <0.5 NA NA
l RW-1 06-12-92 54000 2300 4400 1200 12000 NA NA
RW-1 09-15-92 49000 1500 2200 870 6900 NA NA
RW-1 11-25-92 32000 1500 2500 1000 5500 NA NA
I RW-1 01-29-93 43000 3100 2500 990 7400 NA NA
RW-1 05-10-93 30000 2900 1100 650 4300 NA NA
RW-1 09-16-93 20000 1800 580 620 2300 NA NA
RW-1 11-05-93 25000 1800 250 740 1300 NA NA
l RW-1 03-26-94 £100 780 100 360 340 NA NA
RW-1 06-13-94 4900 510 32 150 170 NA NA
RW-1 09-22-94 4900 390 30 190 210 " NA NA
l RW-1 11-25-94 4900 550 68 200 230 NA NA
l TPHG = Total petrolenm hydrocarbons as gasoline
TPHD = Total petroleum hydrocarbons as diesel
TOG = Toual oil and grease/petroleum hydrocarbons using method:  (a) 5520F-IR, (b) 5520C, (c}413.2, or (d) 4181
ppb = Parts per billion or micrograms per liter (pug/1)
l ppm = Parts per million or milligrams per liter (mg/); TOG only
NA = Not analyzed
* = Chromatogram does not match the typical fingerprint for gasoline or diesel
I e5jfh:\0771077 1mdb. x1s\Table 3:del
0805-122.01 Page 5




Table 4
Approximate Cumulative Floating Product Recovered
Summary Report
ARCO Service Station 771 Date: 02-09-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01
Well Floating
Desig- Product
nation Date Recovered
gallons
MW-1, MW-2, and MW.5 1991 277
MW-1, MW-2, and MW-5 1992 0.29
MW-1, MW-2, and MW-5 1993 0.00
1994 to Date:
MW-1 11-25-94 0.00
MW-2 11-25-94 0.00
MW-5 11-25-94 0.00
1994 Total: 0.00

1991 to 1994 Total: 3.06

esj/h:A0771077 1mdb.x1s\Table 4:dcl
0805-122.0n




Table 5
Soil-Vapor Extraction Sysiem
I Operation and Performance Data
Facility Number: 771 Vapor Treatment Unit: King Buck /200 c¢fm
Location: 899 Rincon Avenue Model MMC-6A/E
Livermore, California catalytic oxidizer
Consultant: EMCON Start-Up Date: 12-20-94
1921 Ringwood Avenue Reporting Period From: 12-20-94
San Jose, California To: 01-17-95
Date Begin: 12-20-94
Date End: 01-17-95
Mode of Oxidation: Catalytic
Days of Operation: - 2.7
Days of Downtime: 54
Well Field Influent, as gasoline: mg/m3(1}) 300
ppmv{2)(3) 83
I System Influent, as gasoline: mg/m3 <60
ppmv <17
System Effluent, as gasoline: mg/m3 <60
l ppmv <17
Well Field Influent, as benzene: mg/m3 <5
ppmv(d)} <12
I System Influent, as benzene; mg/m3 <0.5
ppmv 0.2
System Effluent, as benzene: mg/m3 <0.5
l ppmy <0.2
Well Field Flow Rate, scfm(5): 17.6
Systemn [nfluent Flow Rate, scfm: 187.8
l Destruction Efficiency, percent(6): NR(T)
Emission Rates (pounds per day)(§)
Gasoline: <1.01
I Benzene: <0.01
Operating Hours This Period: 5447
Operating Hours To Date: 5447
I Pounds/ Hour Removal Rate, as gasoline(9): 0.04
Pounds Removed This Period, as gasoline(10): 23
Pounds Removed To Date, as gasoline: 23
l Gallons Removed This Period, as gasoline(11): 4
Gallons Removed To Diate, as gasoline: 4
l esj/h:\077 14077 1tss.xIs\Table §:dcl
0805-122.01 Page 1




Table 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility ~Number: 771 Vapor Treatment Unit: King Buck / 200 cfm
Location: 899 Rincon Avenue Model MMC-6A/E
Livermore, California catalytic oxidizer
Consultant: EMCON Start-Up Date: 12-20-94
1921 Ringwood Avenue Reporting Period From: 12-20-94
San Jose, California To: 01-17-95
CURRENT REPORTING PERIOD:; 12-20-94 o 01-17-95

DAYS / HOURS IN PERIOD: 281 674

DAYS /{ HOURS OF OPERATION; 227 545

DAYS / HOURS OF POWN TIME; 54 130

FERCENT OPERATIONAL: 80.8 %

PERIOD POUNDS REMOVED: 23

PERIOD GALLONS REMOVED: 4

AVERAGE SYSTEM INFLUENT FLOW RATE (scfm): 187.8

mg/m3 = milligrams per cubic meter

ppmv = parts per million by volume

Concentration (as gasoline in ppmv) = [concentration (as gascline jn mg/m3) x 24.05 (th/m3/b-mole of air¥mg] / 87 ib/lb-mole

Conceniration (as benzene in ppmv}) = [concentration (as benzene in mg/m3) x 24.05 (W/m3/b-mole of airymg] / 78 IbAtb-mole

scfm = flow in standard cubic feet per minute at one atmosphere and 70 degrees Farenheit

Destruction efficiency, percent = ([system influent concentration {as gasoline in mg/m3) - gystem effluent concentration (as gasoline in mg/m3)]

{ system influent concentration {as gasoline in mg/m3)) x 100 percent

NR = Not reported, minimum destruction efficiency of 90 % is waived when mass emission rases are less than 1,0 Ib/day for TPHG and 0.02 Ib/day for benzene

&  Emission rates (pounds per day) = system effluent coneentration (as gasoline or benzene in mg/m3) x system influent flow rate (scfm) x 0.02832 m3/ft3
1 1440 minutes/day x | pound/454,000 mg

9. Pounds/ hour removal rate (as gasoline) = system influent eoncentration (as gasoline in mg/m3) x system influent flow rate (scfm)
x 0.62832 m3/ft3 x 60 minutesour x 1 pound/454,000 mg

10. Pounds removed this period (as gasoline) = pounds/ hour removal rate x hours of operation

I1. Gatlons removed this period (as gasoline) = pounds removed this period (as gasoline) x 0.1667 gallons/pound of gasoline

;o bW -

=

esi/h:A0T7NO77 Iiss.x1s\Table 5:dcl

0805-122.01 Page 2




ARCO Service Station 771
899 Rincon Avenue, Livermore, California

Table 6

Sail-Vapor Extraction Well Data

Date: 02-22-95
Project Number: 0805-122.01

Well Identification

VW-1 MW-1 MW-2 MW-4
Valve Vacuum Valve Vacuum Valve Vacuum Valve Vacuum
Date Position TVHG Response Position TVHG Response Position TVHG Response Position TVHG Response
ppmyv in-H20 ppmv in-H20 ppmyv in-H20 ppmv in-H20
12-20-94 open 177 LAB 325 passive NA NA passive NA NA open 53 LAB 25.0

TVHG = concentration of total volatile hydrocarbons as gasoline

ppmv = parts per mitlion by volume

in-H20 = inches of water

open = open to the system

passive = open to the atmosphere

closed = closed 1o the system and atmosphere

NA = not analyzed or not measurad

FIP = TVHG concentration was measured with 2 portable flame jonization detector
LAB = TVHG concentration was analyzed in the laboratory

esi/h: 0771077 1iss.xIs\Table 6:dc]
0805-122.01

Page 1




Table 6
Seil-Vapor Extraction Well Data

ARCO Service Station 771 Date: 02-22-95
899 Rincon Avenue, Livermore, California Project Number: 0805-122.01

Well Identification

MW-3 MW-7
Valve Vacuum Valve Vacuum Valve Vacuium Yalve Vacuum
Date Position TVHG Response Position TVHG Response Position TVHG Response Posttion TVHG Response
ppmv in-H20 ppmv in-H20 ppmv in-H20 ppmv in-H20
12-20-94 passive NA NA passive NA NA

TVHG = concentration of total volatile hydrocarbons as gasoline

ppmy = parts per rillion by volume

in-H20 = inches of water

open = gpen (o the system

passive = open to the atmosphere

closed = closed to the systern and atmosphere

NA = not analyzed or not measured

FID = TVHG concentration was measored with a portable flame ionization detector
LAB = TVHG concentration wes analyzed in the laboratory

esi/h:\0771\07711ss.x1s\Table 6:dcl
0805-122.01 Page 2
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Figure 3

ARCO Service Station 771
Soil-Vapor Extraction and Treatment System
Historical System Influent TVHG and Benzene Concentrations
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ARCO Service Station 771
Seil-Yapor Extraction and Treatment System
Historical Hydrocarbon Removal Rates
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I NTEGRATED
W ASTESTREAM
M ANAGEMENT

December 16, 1994

John Young

EMCON Associates
1921 Ringwood Avenue
San Jose, CA 95131

Dear Mr. Young:

Attached arc the field data sheets and analytical results for, quarterly ground water
sampling at ARCO Facility No. 771 in Livermore, California. Integrated
Wastestream Management measured the depth to water and collected samples
from wells at this site on November 25, 1994.

Sampling was carried out in accordance with the protocols described in the
"Request for Bid for Quarterly Sampling at ARCO Facilities in Northern
California".

Please call us if you have any questions.

Sincerely,
Integrated Wastestream Management

wa Q’&f?\

Tom DeLon
Project Manager

EMCON ASSOCIATES

DEC 2 8 1934
RECEIVED

950 AMES AVENUE MILPITAS, CA 95035

(408) 942-8955
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Summary of Ground Water Sample Analyses for ARCO Facility A-771, Livermore, California

A07710Q4.XLS

L_WELLNUMBER || MW.1__MW-2 MW} MW4__ MW5__ MW-6 _MW-7 MW8 MWS MW.10 MW.il RW.i
DATE SAMPLED 11/25/94 11/25/94 11/25/94 11/25/94 11/25/94 11/25/94 11/25/94 11/25/94 11/25/94 11/25/94 11/25/94 11/25/94 .
DEPTH TO WATER 2976 2785 3076 29.08 2976 29.88  28.30 36.46 29.84 30.30 33.84  30.89
| SHEEN | NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE
PRODUCT THICKNESS || NA NA NA NA NA NA NA NA NA NA NA NA
| TPHg 1| 170,000 60,000 54 13,000 31,000 1,100 29000 ND ND ND ND 4,900
BTEX
BENZENE 990 3,900 ND 1,400 2,400 78 2,600 ND ND ND ND 550
TOLUENE 1,000 4,100 ND 250 1,100 <2.5¢ 330 ND ND ND ND 68
ETHLYBENZENE 1,700 1,400 ND 49 1,100 46 640 ND ND ND ND 200
XYLENES 9,400 7,400 ND 1,200 4,400 17 3,300 ND ND ND ND 230
TPHd
DIESEL 1| w~Na NA NA NA NA ND NA NA NA NA NA NA
EPA418.1 || NA NA NA NA NA 0.5 NA NA NA NA NA NA

FOOTNOTES:
Concentrations reported in ugll (ppb)

TPHg = Total Purgeable Petroleum Hydrocarbons (USEPA Mathod 8045 Modified)

BTEX Distinction (USEPA Mathod 8020)

PCE = Tetrachloroethene (USEPA Method 8040}

* = Weltinaccessible

850 AMES AVENUE

MILPITAS, CA 95035

** = Not sampled per consultant requeat
OCE =cis-1, 2-Dichloroethens {(USEPA Method 8010)
TCE = Trichloroethene (USEAP Mathod 8010)

ND = Not Detected
NA = Not applicable
FP = Floating product

# = See laboratory analytical raport

(408) 942-8955
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FIELD REPORT

Depth To Water / Floating Product Survey

DTW: Well Box or &ell Casingycircle one)

Site Arrival Time: 008 -

Site Departure Time: {7/ 3T

Weather Conditions: cm@ é;;’;

Project No.: v Location: §3 4 Qﬁ\[@[\) AME  GPY, Date: - 2544

Day of Week: DA

Client / Station#: A0 777 ( Field Technician:  THOMMY /C45CD

g8
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PAGE s OF_/ _ DATE: /25 - CLIENT/STATION #: Mdo 7 ADDRESS M 0«9"1 1?/2/%?,‘
- 2
'WELL ID: )SZ_),U)"/ 'rl:rgqt7 . Dﬁra'g?x /5 X cﬁg - 'lc.tfmhz [WELL ID: ID - DTW X Gal. X Casing = Caloutated
Lincar F1. Volume Purge Linear Ft. Vohmme Purge
|oaTE PURGED: £ /-25 - 75 START (2400 HR): fi/,"D END (2400 HR) gm IDATF. PURGED: START (2400 HR): END {2400 HR)
DATE SAMPLED: /, -25-2?5 TIME (2400 HR): C!ﬂem‘”: 5’% R DATE SAMPLED: TIME (2400 HR): - DTW:
TIME VOLUME pH (E.C. X 1,000) TEMP. COLOR TIME VOLUME pH (E.C. X 1,000) TEMP. COLOR
(2400 HR) (GAL) (UNITS) (UMHOS/CM@25 C) F) (VISUAL) Q400 HR) (GAL) (UNITS) (UMHOS/CM@25C) (1] (VISUAL)
/ 3 7./0 0.30 YA |

% 7.8 0: 79

/.8 %
LY/

/Y27 i 7.07 .77

[3Y Ble 7O .77 &9
Total purge: }U [ Total purge:
IPURGING EQUIP.: gal Pump Mailer Disp. SAMPLING EQUIP( gi_ler Disp. 2 PURGING EQUIP. Centrifugal Pump Bailer Disp. SAMPLING EQUIP: Bailer Disp.
REMARKS: JREMARKS:
'WELL ID: TD DTW X Gal. X Casling = Caleulated WELL ID: ™ DTW X Gal. X Caing = Caloulsied

Linear F1. Vohue Purge Lixcar . Volume Purge

IDATE PURGED: START (2400 HR): END (2400 HR) DATE PURGED: START (2400 HR): END (2400 HR)

DATE SAMPLED: TIME (2400 HR): DTW: DATE SAMPLED: TIME (2400 HR): DTW:

TIME VOLUME pH (E.C. X 1,000) TEMP, COLOR TIME VOLUME pH (E.C. X 1,000) TEMP. COLOR
(2400 HR) (GAL) (UNITS) (UMHOS/CM@25 C) ) (VISUAL) (2400 HR) {(GAL) (UNITS) (UMHOS/CM@25 C) ® (VISUAL)

Total purge: ‘olal purge:
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December 9, 1994 Service Request No. $941530

Gina Austin

Tom DelLon

IWM

950 Ames Avenue
Milpitas, CA 95035

Re: ARCO Facility No. 771
Dear Ms. Austin/Mr. Delon:
Attached are the resuits of the water samples submitted to our lab on November 30,
1994. For your reference, these analyses have been assigned our service request
number $941530.
All analyses were performed consistent with our laboratory’s quality assurance
program. All results are intended to be considered in their entirety, and CAS is not
responsible for use of less than the complete report. Results apply only to the
samples analyzed.
Please cali if you have any questions.
Respectfully submitted:
COLUMBIA ANALYTICAL SERVICES, INC.

/@W 7[/’7%?\ WYM& e
Keoni A. Murphy Annelise J. Bazar

Program Director Regional QA Coordinator

KAM/ajb
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ASTM
CARB
CAS Number
CFC
DEC
DEQ
DHS
DOE
DOH
EPA
GC
GC/MS
LUFT
MCL

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms
American Society for Testing and Materials
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon

Department of Environmental Conservation

~ Department of Environmental Quality

Department of Health Services
Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Gas Chromatography

Gas Chromatography/Mass Spectrometry
Leaking Underground Fuel Tank

Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above the MRL

Not Requested

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resdurce Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Volatile Petroleum Hydrocarbons
Page 2 of 12
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: WM Service Request: 8941530
Project: ARCO Facility # 771 Date Collected: 11/25/94
Sample Matrix; Water Date Received: 11/30/94
Date Extracted: 12/2/94
Date Analyzed: 12/7/94
TPH as Diesel

EPA Method 3510/California DHS LUFT Method
Units: ug/L (ppb)

Sample Name Lab Code MRL Result
MW-6 (39) 5941530-006 50 ND
Method Blank S941202-WB 50 ND

;pgi\;f: By: /@4’1 }}477 %M}ﬂgjj\\ Date: fﬁ? t fZ/V/ZLZ ?ﬁ/y

Page 3 of 12
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: IWM Service Request: 5941530
Project: ARCO Facility # 771 Date Collected: 11/25/94
Sample Matrix:  Water Date Received: 11/30/94
Date Extracted: NA
Date Analyzed: 12/5,6/94
BTEX and TPH as Gasoline

EPA Methods 5030/8020/California DHS LUFT Method

TPH as Ethyl-
- Analyte; Gasoline Benzene Toluene benzene
Units: ug/L {ppb) ug/L (ppb) ug/L (ppb) ug/L (ppb)
Method Reporting Limit: 50 0.3 0.5 0.5
Sample Name Lab Code
MW-1 (35.4) 5941530-001 170,000 990 1,000 1,700
MW-2 (30.7) 5941530-002 60,000 3,900 4,100 1,400
MW-3 (35.2) $5941530-003 54 ND ND ND
MW-4 (36,94) $941530-004 13,000 1,400 250 490
MW-5 (36) 5941530-005 31,000 2,400 1,100 1,100
MW-6 (39) 5941530-006 1,100 78 <2.5% 46
MW-7 (34.6) $5941530-007 29,000 2,600 380 640
MW-8 (39.3) 5941530-008 ND ND ND ND
MW-9 (31.8) $941530-009 ND ND ND ND
MW-10 (31.76) $941530-010 ND ND ND ND
MW-11 (36.6) 5941530-011 ND ND ND ND
RW-1 (33.8) 5941530012 4,900 550 68 200
Method Blank 5941205-WB ND ND ND ND
Method Blank 5941206-WB ND ND ND ND

* Raised MRL due to high analyte concentratioin requiring sample dilution.

e Bl S5

SABTXGAS/N61694

Approved By: /@744 /W// [Mﬁ/é
/7 N

Page 4 of 12
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Xylenes,
Total
ug/L (ppb)
.5

9,400
7,400

1,200
4.400
17
3,300

£8883

58




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: IWM Service Request: S$941530
Project: ARCO Facility # 771 Date Collected: 11/25/94
Sample Matrix: Water Date Received: 11/30/94
Daie Extracted: 12/2/94
Date Analyzed: 12/6,7/94
Surrogate Recovery Summary
TPH as Diesel

EPA Method 3510/California DHS LUFT Method

Percent Recovery

Sample Name

Lab Code p-Terphenyl

MW-6 (39) S941530-006 122

MS S941497-018MS 102

DMS 5941497-018DMS 108

Methad Blank 5941202-WB 83

CAS Acceptance Limits: 66-123
Approved By: aﬂ [; Zk [ii v __ Date: ‘ /
SUR1/062994 ! / / \
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: WM Service Request; 5941530
Project: ARCO Facility # 771 Date Analyzed: 12/6/94
Initial Catibration Verification (ICV) Summary
TPH as Diesel
California DHS LUFT Method
Units: ppm
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Limits
TPH as Digsel 1,000 1,090 109 90-110

ICV2SAL/060L94

Approved By: /ﬁ{@"@‘[ W4M/iﬂ/§ o Date: Ofﬁ% ng; W
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: WM Service Request: 5941530
Project: ARCO Facility # 771 Date Collected: 11/25/94
Sample Matrix; Water Date Received: 11/30/94

Date Extracted: 12/2/94
Date Analyzed: 12/6/94

Matrix Spike/Duplicate Matrix Spike Summary
TPH as Diesel
EPA Method 3510/California DHS LUFT Method

Units: ug/L (ppb)

Sample Name: Baich QC

Lab Code: 5941497-018
Percent Recovery
CAS Relative
Spike Level Sample Spike Result Acceptance  Percent
Analyte MS DMS Resut MS DMS MS DMS Limits  Difference
TPH as Diescl 4,000 4,000 ND 4060 4050 102 101 61-141 <1

Approved By: ’}@747 %/1 [ A// / - Date: m&w
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client; WM Service Request: S941530
Project: ARCO Facility # 771 Date Collected: 11/25/94
Sample Matrix: Water Date Received: 11/30/94
Date Extracted: NA
Date Analyzed: 12/5,6/94
Surrogate Recovery Summary
BTEX and TPH as Gasoline

EPA Methods 5030/8020/California DHS LUFT Method

Percent Recovery

Sample Name Lab Code a,a,o-Trifluorotoluene
MW-1(35.4) $941530-001 119
MW-2 (30.7) $941530-002 98
MW-3 (35.2) 8$941530-003 92
MW-4 (36.94) S$941530-004 99
MW-5 (36) S941530-005 95
MW-6 (39} S$941530-006 103
MW-7 (34.6) S941530-007 101
MW-8 (39.3) 8941530-008 96
MW-9 (31.8) 5941530-009 97
MW-10 (31.76) 5941530-010 93
MW-11 (36.6) 5941530-011 94
RW-1 (33.8) $941530-012 a5
MW-3 (35.2) MS $941530-003M8S 96
MW-3 (35.2) DMS 8941530-003DMS 97
Method Blank S941205-WB 92
Method Blank 8941206-WB 95

CAS Acceptance Limits: 69-116

Approved By: /’@mm [’Wé\ Date: W/Wﬁy

SURL/062904 /
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: WM Service Request: 5941530
Project: ARCO Facility # 771 - Date Analyzed: 12/5/94

Initial Calibration Verification (ICV) Summary

BTEX and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method
Units: ppb
CAS
Percent
Recovery
True Percent Acceptance

Analyte Value Result Recovery Limits
Benzene 25 27.0 108 85-115
Toluene 25 26.2 105 35-115
Ethylbenzene 25 26.5 106 85-115
Xylenes, Total 75 77.1 103 35-115
Gasoline 250 252 101 90-110

ICV215A1/060194

Approved By: /@ﬂ’l})ﬁ/’/\ ufé_\ Date: Mfy y
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: WM Service Request: 5941530
Project: ARCO Facility # 771 Date Collected: 11/25/94
Sample Matrix:  Water Date Received: 11/30/94

Date Extracted: NA
Date Analyzed: 12/5/94

Matrix Spike/Duplicate Matrix Spike Summary
BTE
EPA Methods 5030/8020

Units: ug/L {ppb}

Sample Name: MW-3 (35.2)

Lab Code: 5941530-003
Percent Recovery
CAS Relative

Spike Level Sample Spike Result Acceptance Percent
Analyte MS DMS Result MS DMS MS DMS Limits  Difference
Benzene 25 25 ND 260 273 104 109 75-135 5
Toluene 25 25 ND 248 264 99 106 73-136 6
Ethylbenzene 25 25 ND 259 269 104 108 69-142 4

DMS18/060194

Approved By: }}@ M }Wf[‘?ﬁ/{f]_\\ Date: M /7 ﬁif/
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December 9, 1994 Service Request No.: K947505S

Tom Delon

IWM

950 Ames Avenue
Milpitas, CA 95035

Re: ARCO 771/Livermore/SJ941530
Dear Tom:

Enclosed are the results of the Rush sample(s) submitted to our laboratory on December 2, 1994.
For your reference, these analyses have been assigned our service request number K9475058.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 239.

Respectfully submitted,

Columbia Analytical Services, Inc.

A

Howard Boorse
Project Chemist

HB/sl : Page 1 of Z
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I COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms
I ASTM American Society for Testing and Materials
I CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
I CEC Chlorofluorocarbon
CFU Colony-Forming Unit
l DEC Department of Environmental Conservation
DEQ Department of Environmental Quality
I DHS Department of Health Services
l DOE Department of Ecology
DOH Department of Health
I EPA U. S. Environmental Protection Agency
GC Gas Chromatography
l GC/MS Gas Chromatography/Mass Spectrometry
LUFT Leaking Underground Fuel Tank
I MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
l MDL Method Detection Limit
MPN Most Probable Number
I MRL Method Reporting Limit
l NA Not Applicable
NAN Not Analyzed
l NC Not Calculated
NCASI National Council of the Paper Industry for Air and Stream Improvement
I ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
l PQL Practical Quantitation Limit
l RCRA Resource Conservation and Recovery Act
SIM Selected Ion Monitoring
l TPH Total Petroleum Hydrocarbons
l acronlst /06/09/93 nnGo2




Client: WM

COLUMBIA ANALYTICAL SERVICES, INC,
Analytical Report

Service Request: K9475058

Project: Arco 771/Livermore Date Collected: 11/25/94

Sample Matrix: Water

Sample Name

MW-6
Method Blank

Approved By:

Date Received: 12/2/94
Date Extracted: 12/6/94
Date Analyzed: 12/6/94

Total Recoverable Petroleum Hydrocarbons
EPA Methods 418.1/8M 503E

Units: mg/L. (ppm)

Lab Code MRL Resnlt
K947503-001 0.5 0.5
K%41206-WB 0.5 ND

W Date: f‘;'/ﬁfy

IAMR1/102594
75058PHC.SP] - 418w 12/7/94

Page No.:
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l COLUMBIA ANALYTICAL SERVICES, INC.
l QA/QC Report
Client: WM Service Request: K9475058
Project: Arco 771/Livermore Date Collected: NA
I LCS Matrix: Water Date Received: NA
Date Extracted: 12/6/94
l Date Analyzed: 12/6/94
Laboratory Control Sample Summary
Total Recoverable Petroleum Hydrocarbons
l EPA Methods 418.1/SM S03E
Units: mg/L. (ppm)
CAS
I Percent
Recovery
True Percent Acceptance
I Analyte Value Result Recovery Limits
0Oil 20 16.8 84 81-110
I Approved By: UW Date: _{ )f & / ? V
LC5/102194 '
T5055PHC SPL - 418wWLCS 12/8/94 Page No.:
I "“NeOn
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e I e - Erlion sty DA77 A, 182/ Borgexo| ©7077 =
Matrix Presorvation 4 o Method of shipment
. 2 g | eo U 5|8 u 3
g g ;; Soil | water | Other | Ice Acid 2 g I§ 82 S;&’ ? E % g E %E §§g§ Eg?uﬂ ex-
3 | 83 do 3 | 3 EEEM%E%E&&%E&H?E ___
™12 |2 4 /| L imsed Too |/ Crieroria |
syl ) |2 v/ JI1S0 hwia | [/l
oqlnwzl 2| |/ |/ AU o] (/s |
SZimarz} 12 \/ v / \ 1232, Va4 Special QAIGC
oHlewd| 1 | 2 L L/ W\ wys| T/
o (WSS |2 / VANAN AR ENY,
AN EAR I v S/ o | [/ v V4 —
Almw7() 12 | |V | /1A [liss] [/IV/ ¢2§é/
13 wg| § |2 v J |/ sl W/
13 jmw-q| 4 |2 v VA ius| |/ "‘%ﬁ
17 Dl 1?2 |2 v/ IV 1235 | V|V /
2 | ! |2 I VANMIVAIETIRVIY;
agRud w2 | [V [V [ V]S 195] | A/ T
SA4Is 30
 Bumess bay O
Condltion of sample: Temperature received: et
Rounquisnedbyur?v // ; : Date Time | Received by ': :::::s Days (]
B%ﬂ % W, (;'///qkff félmts ?njlj%-f) /(‘L( /(LJL, ",‘»__Q‘% /OOO 5gusineasDays 0
nquished by 4 T jyoq o lm’é‘"‘a ;:%b ( T(Gf%, Cf’l) T.Tem\ 0 Business Days 74

Dislrlbullnn White copy — Laboratory; Canary copy — ARGO Environmenla! Enginesring; Pink copy — Consultant

APPC-3292 (2-81)
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ANALYTICAL RESULTS AND CHAIN-OF-CUSTODY
DOCUMENTATION, SVE SYSTEM AIR SAMPLES, FOURTH
QUARTER 1994




GOLDEN STATE/CAS

LABORATORIES, INC.

December 27, 1994

Valli Voruganti

EMCON Associates

1921 Ringwood Avenue

San Jose, CA 95131-1721

Re:  ARCO Facility #771-Livermore/Project #0805-122.01
Dear Valli:

Enclosed are the results of the rush samples submitted to our lab on December 23, 1994. For
your reference, these analyses have been assigned our service request number L943912.

All analyses were performed in accordance with our laboratory’s quality assurance program.
Golden State / CAS is certified for environmental analyses by the California Department of
Health Services (Certificate # 1296/Expiration - August 1996).

Please call if you have any questions.

Respectfully submitted,

Golden State / CAS Laboratories, Inc.

Euho Aehunry fo .

Dr. B. Gene Bennett Sﬁﬁﬁ%ﬁ

Laboratory Director Quality Assurance Coordinator
GB/iz
6925 CANOGA AVENUE [ ] CANOGA PARK, CA 91303 [ ] 818 587-5550 [ ] FAX 818 587-5555




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Associates Service Request: 1943912
Project: ARCO Products Company/#0805-122.01 Date Collected: 12/20/94
Sample Matrix: Vapor Date Received: 12/23/94

Date Extracted: NA

Permanent Gases*
Units; % (v/v)

Sample Name: 11 Method Blank
Lab Code: L943912-003 1943912-MB
Date Analyzed: 12/23/94

Analyte MRL

Carbon Dioxide 1 6 ND

Oxygen 1 17 ND

NA Not Applicable

* Analysis performed using gas chromatography with a thermal conductivity detector.

MRL Method Reporting Limit
ND None detected at or above the method reporting limit

Approved By: 1 Date: [9/3'7 /C? ‘1’
ISI060194 0001
Prmgsdup? - permgasl 12/27/94 Page MNo.:

6925 CANOGA AVENUE n CANOGA PARK, CA 91303 B 818 587-5550 a FAX 818 587-5555




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Associates Service Request: 1943912
Project: ARCO Products Company/#0805-122.01 Date Collected: 12/20/94
Sample Matrix: Vapor Date Received: 12/23/94
Date Extracted: NA
BTEX and Total Volatile Hydrocarbons*
Units: mg/m’
Sample Name: E-1 I-2 1
Lab Code: L943912-001 L943912-002 L943912-003
Date Analyzed: 12/23/94 12/23/94 12/23/94
Analyte MRL
Benzene' 0.5 ND ND ND
Toluene' 0.5 0.7 ND ND
Ethylbenzene? 0.5 ND ND ND
Total Xylenes® 1.0 25 1.9 7.1
Total Volatile Hydrocarbons** 60 ND ND 350
C,-C,Hydrocarbons* 20 ND ND 48
C;-C; Hydrocarbons®* 20 ND ND 200
Cq-C,; Hydrocarbons* 20 ND ND 99
Total Volatile Hydrocarbons*** 60 ND ND 300
NA Not Applicable
! Benzene and Toluene are included in the Cs-Cy hydrocarbon fraction.
2 Ethylbenzene and Total Xylenes are included in the Co-C; > hydrocarbon fraction due to the
use of C;-C; n-paraffins as the standard for Total Volatile Hydrocarbons.
* Total Volatile Hydrocarbons quantified using n-paraffins with a range of C,-Cs.
*% Result is rounded to two significant figures.
* Gasoline Fraction (Cs-Cy2)
MRL Method Reporting Limit
ND None detected af or above the method reporting limit.
Approved By: Date: / ,3/3 7/@ ‘:7{ .
3SOTW/060194 0002
Prmgsdup? - 8020arc 12/27/94 Page No.:
6925 CANOGA AVENUE u CANOGA PARK, CA 91303 [ | 818 587-5550 [ | FAX 818 587-5555




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Associates Service Request: 1.943912
Project: ARCO Products Company/#0805-122.01 Date Collected: 12/20/94
Sample Matrix: Vapor Date Received: 12/23/94

Date Extracted: NA

BTEX and Total Volatile Hydrocarbons*

Units: mg/m®
Sample Name: VWw-1 MW-4 Method Blank
Lab Code: 1L943912-004 1.943912-005 1.943912-MB
Date Analyzed: 12/23/94 12/23/94 12/23/94
Analyte MRL
Benzene' 0.5 ND ND ND
Toluene' 0.5 ND ND ND
Ethylbenzene® 0.5 4.0 ND ND
Total Xylenes® 1.0 13 ND ND
Total Volatile Hydrocarbons** 60 720 260 ND
C,-C4Hydrocarbons* 20 79 72 ND
Cs-Cy Hydrocarbons* 20 430 190 ND
Cy-C, > Hydrocarbons* 20 210 ND ND
Total Volatile Hydrocarbons**® 60 . 640 190 ND
NA Not Apphicable
! Benzene and Toluene are included in the Cs-Cg hydrocarbon fraction.
2 Ethylbenzene and Total Xylenes are included in the Cs-C) hydrocarbon fraction due to the
use of C;-Cg n-paraffins as the standard for Total Volatile Hydrocarbons.

* Total Volatile Hydrocarbons quantified using n-paraffins with a range of C,-Cs.
*x Result is rounded to two significant figures.
: : Gasoline Fraction (Cs-C2)
MRL Method Reporting Limit
ND None detected at or above the method reporting limit.
Approved By: Date: j&,@ﬂﬁi _
35OTWI060L84 0naz

Prmgsdup? - 8020arc (X} 12/27/54 Page Ne:

6925 CANOGA AVENUE . CANOGA PARK, CA 91303 u 818 587-5550 u FAX 818 587-5555




COLUMBIA ANALYTICAL SERVICES,

QA/QC Report

Client: EMCON Associates

Project: ARCO Products Company/#0805-122 01
Sample Matrix: Vapor

Duplicate Summary
Permanent Gases*

INC.

Service Request: 1943912
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: NA

Yo (v/v)
Duplicate Relative
Sample Sample Percent
Sample Name MRL Resuit  Result Average Difference
Carbon Dioxide 1 7.17 6.75 6.96 6
Oxygen 1 15.8 17.2 16.5 8

NA Not Applicable

MRL Method Reporting Limit

Analysis performed using gas chromatography with a thermal conductivity detector.

Approved By: Date: [&Q‘ 2/ 22

DUP1A/E0194
Prmgsdup? - prmgsdup  12727/94

0G4

Page Na.:
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l COLUMBIA ANALYTICAL SERVICES, INC.
I QA/QC Report
Client: EMCON Associates Service Request: 1943912
Project: ARCQO Products Company/#0805-122.01 Date Coilected: NA
I Sample Matrix: Vapor Date Received: NA
Date Extracted: NA
l Date Analyzed: 12/23/94
Duplicate Summary
BTEX and Total Volatile Hydrocarbons*
l Units: mg/m*
l Sample Name:  Batch QC
l Lab Code: L943908-002
Duplicate Relative
Sample Sample Percent
l Analyte MRL Result Result Average Difference
Benzene 0.5 643 63.5 63.9 1
l Toluene 05 354 352 353 <1
Ethylbenzene 0.5 64.0 65.0 64.5 2
Total Xylenes 1.0 419 429 424 2
I Total Volatile Hydrocarbon** 60 4800 4500 4600 6
C,-C,4 Hydrocarbons* 20 333 313 323 6
C;-Cs Hydrocarbons* 20 3280 3270 3280 <1
l Co-C,» Hydrocarbons* 20 1480 1210 1340 20
l NA Not Applicable
* Total Volatile Hydrocarbons quantified using n-paraffins with a range of C,-Cs.
i Reszult is rounded to two significant figures.
I MRL Method Reporting Limit
ND None detected at or above the method reporting limit.
' Approved By: Date: ]2 [CQ Z( C?Q 005
Prngsdup? - BI20DA 122794 Page No.:
l 6925 CANOGA AVENUE n CANQGA PARK, CA 91303 un 818 587-5550 | FAX 818 587-5555
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Task Order No.

-
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Chain of Custody
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ARCO engineer M ' £€ M A 6{4 4 (Tﬁgggn}}??g 7! 9-[('{'? Eézz:?t:il;m. 4‘08‘ 45‘3 73 50 E:C:a:":ﬁi'a"'l) %’08’ ‘/g 0 95 i Coniract number
Consultant name WU fg:::::ftant) M;LI Klp\? ‘”DIWJ S‘M JESE.-/' C‘P‘ ‘:!5}3( o7 o7 7
A Matrix Preservation “ a 'E% %:] 6. Method of shipment
N E H] g '.QD o~ 3‘? FU D -
g N 3 < ggggg i< gs g | 8 Eag‘ga /ech.
Y g,§ 2 | son |water [omer | e | mca | £ £ | 3 §= golen| 2| E18| 8 % o gﬁg S
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E ~{ ! ) X ’2'30‘(7? / 524 W 'm}e:}o;mgmro{ 1;.
T2 =] | X | sos| | f -
T 2|} X /574 X X A\
Vi~ ‘f' R }( /556 X Special QA/QC
M- 4 ] ¥ \Ef /8/7 X
Remarks
Lab rurnber
L94 3712
Turnaround time
Priority Rush
1 Business Day 0O
Condition of sample: Temperatuz recelved: /) /f Rush %
Ralin Dyte Tima~tRecelv ¥ b 2 Business Days
>IN iy T / e,
o (Aol Dlutd v
7t i D;l;ol/:l 4 y ’ Receivad by laboratory Dats Time Standard
Flelanulshed by %—\ f2- ;;3__7‘4_ D‘? & 10 Business Days O
]

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

APPC-3292 (2-91)




Sel'ViC@S Inc.

January 24, 19956 Service Request No. $950048

Ms. Valli Voruganti
EMCON Associates
1921 Ringwood Avenue
San Jose, CA 95131

Re: ARCO Facility No. 771 / EMCON Project No. 0805-122.01

Dear Ms. Voruganti:

Attached are the resuits of the vapor sample(s) submitted to our lab on January 18,
1995. For your reference, these analyses have been assigned our service request
number S850048.

All analyses were performed consistent with our laboratory’s quality assurance
program. All results are intended to be considered in their entirety, and CAS is not
responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions.

Respectfully submitted:

COLUMBIA ANALYTICAL SERVICES, INC.

Larodt ':_:‘: /'/\épm W% ﬁég@?a\'

Keoni A. M'urphy Annelise J. Bazar
Program Director Regional QA Coordinator
KAM/ajb

1 of 7

1921 Ringwood Avenue = San Jose, California 95131 * Telephone 408/437-2400 = Fax 408/437-9356




I COLUMBIA ANALYTICAL SERVICES, Inc.
l Acronyms
ASTM American Society for Testing and Materials
I A2LA American Association for Laboratory Accreditation
CARB California Air Resources Board
I CAS Number  Chemical Abstract Service registry Number
CFC Chlorofluorocarbon
CFU Colony-Forming Unit
I DEC Department of Environmental Conservation
DEQ ' Department of Environmental Quality
DHS Department of Health Services
l DOE Department of Ecology
DOH Department of Health
I EPA U. S. Environmental Protection Agency
ELAP Environmental Laboratory Accreditation Program
GC Gas Chromatography
I GC/MS Gas Chromatography/Mass Spectrometry
LUFT Leaking Underground Fuel Tank
I M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the U. S. EPA.
I MDL Method Detection Limit
MPN Most Probable Number
I MRL Method Reporting Limit
NA Not Applicable
NAN Not Analyzed
I NC Not Calculated
NCASI National Council of the paper industry for Air and Stream Improvement
I ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
PQL Practical Quantitation Limit
I RCRA Resource Conservation and Recovery Act
SIM Selected Ton Monitoring
TPH Total Petroleum Hydrocarbons
I tr Trace level is the concentration of an analyte that is less than the PQL,
I but greater than or equal to the MDL
I ACRONLST DOC 12/22/94
I Page 2 of 7
1924 Ringwood Avenue ¢ San Jose, California 95131 ¢ Telephone 408/437-2400 » Fax 408/437.2356




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Associates Service Request: S950048
Project: ARCO Facility No. 771/ EMCON Project No. 0805-122.01 Date Collected: 1/17/95
Sample Matrix: Vapor Date Received: 1/18/95

Date Extracted: NA

BTEX and Total Volatile Hydrocarbans

Units: mg/m’® (ppb)

Sample Name: I-1 Method Blank
Lab Code: 5950048-001 8950119-VB1
Date Analyzed: 1/19/95 1/19/95
Analyte MRL
Benzene 0.5 ND ND
Toluene 0.5 ND ND
Ethylbenzene 0.5 ND ND
Total Xylenes 1 ND ND
Total Volatile Hydrocarbons
C, - C, Hydrocarbons 20 ND ND
Cs - Cg Hydrocarbons 20 ND ND
C; - C2 Hydrocarbons 20 ND ND
Gasoline Fraction (Cs-C,2) 60 ND ND

-~
Approved By: &%%JA@/ gﬁf& ’éd;‘czfcj Date: __¥n Z% / :77 5

35124060194

Page 3 of 7

1921 Ringwood Avenue * San Jose, California 95131 * Telephone 408/437-2400 » Fax 408/437-9356




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Associates Service Request: 59350048
Project: ARCO Facility No. 771/ EMCON Project No. 0805-122.01 Date Collected: 1/18/95
Sample Matrix: Vapor Date Received: 1/18/95
Date Extracted: NA
Date Analyzed: 1/19/95
Duplicate Summary
BTEX and Total Volatile Hydrocarbons
Units: mg/m’ (ppb)
Sample Name:  Batch QC
Lab Code: 5950047-001
Duplicate Relative
Sample Sample Percent
Analyte MRL Result Result Average Difference
Benzene 0.5 ND ND ND <1
Toluene 0.5 ND ND ND <1
Ethylbenzene 03 ND ND ND <1
Total Volatile Hydrocarbons
C; - C, Hydrocarbons 2 ND ND ND <]
Cs - Cy Hydrocarbons 2 3.4 3.1 3.25
Cs - €y, Hydrocarbons 2 3.8 39 3.85
Gasoline Fraction (Cs-Cy4) 6 72 7.0 7.1
Approved By: Q\%ﬁnga_/ q,gwfp /ffjw o1 Date: ‘—Jln 7z L/: / Q%
DUP15/060194 l/ ?
Page 5of 7
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: EMCON Associates Service Request: 8950048

Project: ARCO Facility No. 771/ EMCON Project No. 0805-122.01 Date Analyzed: 1/19/95

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

Units: ppb
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Limits
Benzene 16 15.0 94 85-115
Toluene 16 146 91 85-115
Ethylbenzene 16 147 92 85-115
Xylencs, Total 48 422 88 85-115
Gasoline 200 211 106 20-110
AN
Approved By: (J{ Mong S Q(,(_Cu /iﬂ%%—(fb[/ Date: jbum ¢ 'Z_‘f‘ [ ?ffg‘
[CV15A17060194 _{ /
Page 6 of 7

1921 Ringwood Avenue * 5an Jose. California 95131 ¢ Telephone 408/437-2400 » Fox 408/437-9356




RCENErodl: C

ﬂanﬁ . - Ta-sk or de-r No. 17. g / - 7”1‘; -3 Chain of Custody

Division of AtlanticRichfieldCompany

ARCO Facili 3 Ci . Project . -
acilty no 77/ (I:g;ility) Aw crpyre (c:;)#sunm?ager D ({fvv’f [ /}/ //or‘%al,mff LabmmZ';T;
ARCO enginaer . s Tetephons no, - Telephone no. F . 7 -
/4, |7 A///‘}P'/ﬁh (ARCO) /5 57T 244G |(Consuitanty Y 0§ Y§ 3 7'350 Consuitany SFOB 53 P45 2 TP —
C ltant Add = - i
oreian name Emcor/ sty /T 2! Bt wiod S Tef, (A L7077
I
Matrix Preservation “ Eg %j J Method of shipment
. o ® A Eal cl -] & g
. g ] E 2| & wl 2 0|2 AN
; : DLE B el EELS] | 7k
£ g £ Soil | Water | Other lce Acid £ £ < 5’ EEI ol = 2 g g O gg g5 N
E £ ‘ E £ g 85 | ro 8 g |lgus|
5 |38 Vapi 3 | 3 |BS|Gs|zalae k8| 5 |5 |6 (BB SES |
— T Pa_cial etgct on
7-) f N 1{/}7//75 s | M e[ [
£ ey 1 ff’m—
s a.//'{ 7em
"2
Special QAGC
Remarks
083 - 139.01
Lab number /
S5,
Turnaround time
Priority Aush
1 Business Day O
Condition of sample: Temperature received:
- Rush
Relingyis sarfipter Date -~ ?a Received by 2 Business Days (]
> JIfes 28
Relinquished by Date Time | Recaived by 5E x;::r:z:s D O
ays
A pa) 2
Relinquished by Date Time {Recsivef by labora . Dat7 M Time Standard
- > // ’ _6[?5‘ 0?‘0‘? 10 Business Days Mi-
Distribution: White copy — Laboratory; Canary copy — ARCO Environmental Enginesring; Pink copy — Consultant

APPC-3292 (2-91)




APPENDIX D

OPERATION AND MAINTENANCE FIELD DATA SHEETS, SVE
SYSTEM, FOURTH QUARTER 1994
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‘7'more . Operation Maintenance Logh (1995 . Project: 0805-122.01
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SERVICES RENDERED
erROUND WATER WELLS: [ Sampiing [ Developmant [J Maintenance/Repair O water-Leve! Survey
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ARCO 771 . 899 Rincon Av&:: ;"'-!vermore Operation Muintanance L@r 1995 . Project. 0805-122.01

lrEMAH %
. Thormemilers ¥ Siwf@e ol ¢f T-1 ¥ T2 pcf o Snuwfzfz' lﬂnf A"
ol E -/ Hour My hag hoon instilled by DsD  adey dboFatooon e> 'sifences

Decrececd Aliw Fo SveFbm .5 & 20" e, Yew L~/ > 3.2 M
Lo f rium %; 20 e pal cheehedd il 3 aga—
[3073 ni}-—:.?-fw 59 | BEcredli #ises
A mdi, mstalled Unscheduled site visit[_] or  Scheduled site visitno,  ZA of 14
KING/BUCK (model MMC-SAE) CATALYTIC OXIDIZER Py A
[tArrival Time (24:00 hour) /REO [iafter Blower (system)  (12) (pipstiar®'] '
System Status {on or off) O iPressure (in. of H20) &% /o |
Shutdown Time (24:00 hour) ) _— System Inflisent Flow (in. of H20} 2.7%
Alasm Lights on ? ANVE [Temperature {°F) - JlY
Restart Time (24:00 hour) — _ System
Reading Time (24:00 hour) 135 ¢ {Set Point °F) 700
Well Field (1)  (before dilution) {IFire Box Temperature (°F) | 7o
Vacuum (In. of H20) 27-20 lIstack Temperature °F) (stackdid 29| 457
ﬁw (velocity: tmin) ;24 (pipedia #C| 750 — 950 otal Hours . L2
emperature (°F) Ll || [[Electric Meter fiowh) '
D:;ne every 2 weeks for the first 3 months; monthly thereafter # ’j/? ft’m (e f » Ié[ ? ,75
Y READINGS (ppm) - +2 E-1 f 6 ¢
*D&g /3 /96-’ S 1 C.6 Ch /0 W _xe-f /’mv\. /o
yloweyG/gs 1373 1173.8 p 5 1 A crm g Cled fecrder = 126
D WELL FIELD (do monthiy) |
Well Sereen DTFP DTW | Vave Postion | Vacuum Ai flow FIOPID | Remarks 'l
Dia. interval {foet) (leet} (% open)  |(inch. water) {f/min) Reading{ppm) |
¢ | 18s.285 "
" 32- 41
2 30-38 i
g 32-40 ' |
P2 2- 42 |
& 35- 41 |
¢ 325.425
& 30- 40
8 ¢ 275-425
MW-3 g 295-305
10 # -3
MW-11 2 29-39
W1 (SVE)| & 25-40
pecial instructions:
emember to use ARCO chain-ol-custody forms. Please include all analytical method numbers, as indicated on the O&M request foms and on the chain-of-
stody forms. Request TPHG, BTEX, and benzene results in mg/m3 on the chain-ol-custody forms.
overator: Al Date:__/, / 3/ 95~ Project: 0805-122.01

— e —— e —

ARCO 771 . 899 Rincon Ave., Livermore . Operation Maintenance Log for_l995.
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ARCO 771. 899 Rincon Av

i~i7ermore . Operation Maintenance Ld'-.r 1995 . Project: 0805-122.01

) matervil. /w Aues, e hyid, Z et 4‘;’( Lock's

%ﬁr s D;D-ﬁcm‘aﬂ;«;ﬂizzﬁm /-2-7% - 71—1-&;’0&1&7 Zu‘/.ém :MW q;‘v‘quﬁ—ea‘

s ) TF 15 Locked®Boss, Chart Recirder shows oFF <t 2400 o4 92/31/9¢ and |

om al 7780 on / 2~75 (A/ew bovr mefev started on 72-2F~FF at /303 Ltk ‘Z.Wol
veridies o Set yeded Famtc ~ ok G e, Dl J g |
#fmn g{ﬁ/ Unscheduled site visit]_| or  Scheduledsitevisitno._ =2 of 14|
T KING/BUCK (model MMC-GA/E) CATALYTIC OXIDIZER 5 &
{larivat Time (24:00 hour) 2y | fatter Blower (system)  (12) (pipe dia,4*f
System Status {on or off) oA/ (| [[Pressure (in. of H20) £ ¥
Shutdown Time (24:00 hour) —_— Systern Influent Flow {in. of H20) /5
Alarm Lights on ? —— [Temperature [°F) Yoy |
*l:?slaﬁ Time (24:00 hour) _— System ]
Reading Time (24:00 hour) /i 5.2 Set Point (°F) 6/¢
‘:ﬂe[l Field @1} (pefore dilution) i|Fire Box Temperature (°F) & /0
acuum {in. of H20) _ ! =N Stack Temperature (°F) (stack dia. 2") 608
Flow (velocily: fmin) (pipe did A"} S0 Tolal Hours la.2
ﬂ; emperature (°F) &2 [{Electric Meter (kwh) H56¢ 'S
0 once every 2 weeks for the first 3 months; monthly thereatter
EIB'READINGS (ppm) 1 2 E-1 ‘"
E e 330 | jze | oo
Date: II
~ WELL FIELD (do monthly) —
Screen DTFP DTW Valve Position | Vacuum Air flow FID/PID Remarks
interval (feet) {feet) (% open)  [(inch. waier) (fymin) Reading(ppm) L,
18.5-28.5
-4 | l'
30 -38
2-40 !
2- 42 l'
315-41
325-425
30-40
215-425
295-395
|
29-39
25-40

emember to use ARCQO chain-ol-custody forms. Please include all analytical method numbers, as indicated on the Q&M request forms and on the chain-of-
custody forms. Request TPHG, BTEX, and benzene results in mg/m3 on the chain-of-custody forms.

perator: Mﬂ'ﬂ’k"/ Date:_ /-~ 3 ’7§-

Project: 0805-122.01

ARCO 771
hi\sailaja\orco\ 771\ fickshit xis

. 899 Rincon Ave., Livermore . Operation Maintenance Log for 1995.
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!’ ARCO 771 . 899 Rincon A% iLivermore . Operation Maintenance 'i.?:’,;?tor 1995 . Project: 0805-122.01

MK Ty € vefliesd cloleo - eleck wilan Lt [iso hodkor 1
(F. Brealun bek 1 /o«.[cu also . L f’f'of??* Af”‘-‘-ﬂf F. The statsod s
Fhal By a1y pumpy l/njfsza:-— amfve//t? toert alio crolesn. Z é4&g‘é€£ L ;a"

y fef f_’éw ahw&vén b upl i yesinfod f‘ﬁzrm
' /mw¢ 158 | L Mefis Sl z 0000 Lwie [ Sect 138 7THE ﬁs—pE)
‘ ‘ b 5&”‘6 Stertic Unscheduled site wsﬂ!é kor Scheduled site visitno. ot 14]
KING/BUCK {model MMC-6A/E) CATALYTIC OXIDIZER QZ—
val Time (24:00 hour) /230 Atter Blower (system)  (i2) (pipe dig. 4°T]
fztem Status {on or off) OfFF fiPressure (in. of H20) —_—
hutdown Time (24:00 hour) , — l[system Infuent Flow (in. of H20) Y4
amm Lights on ? —_— |!empemture R //0
estart Time (24:00 hour) /%06 |System
Reading Time {24:00 hour) ;123 Set Point (°F) &/0
II Fisld (11}  (before dilution) ’ Fire Box Temperature (°F) A Lo 7
acuum (In. of H20) v Ro% 2T liStack Temperature (°F) (stack dif27] G &0
Flow (velocity: ft/min) {pipe d’mjﬁ, Hop ~ 550 Total Hours 76 .
emperature (°F) i g |Electric Meter (kwh) P I3
F::;(: ;:;:: : ::::ns)for the ﬂrs: ;aénths; mor::uly t-l.iereaﬁer — CAT enbe %IZ é 10
CHAT Cee bl
| car exit Lo
- WELL FIELD {do monthly)
Well Screen DTFP DTW Valve Position | Vacuum Air flow FID/PID Remarks
Dia. interval (feet) (feet) (% open}  |(inch. water) {f/min) Reading(ppm)
(SVE} 4 18.5-28.5
sve)| & 32-41
(SVE) 4 30-38
4" 32-40
{SVE) 4 26-42
5 (SVE) 4 315-41
MW-6 4 325-425
=7 (SVE) 4 30 - 40
-8 4 27.5-425
W-9 4 295-34.5
-10 4 29-37
MW-11 4 29-39
G 25-40

emember to use ARCO chain-ol-custody forms. Please include all analytical method numbers, as indicated on the O&M request forms and on the chain-of-
slody forms. }H}r t TPHG, BTEX, and benzene resulq in mg/m3 on the chain-of-custedy forms.

peralor: Date: -45 Project: 0805-122.01

— —— =
pecial Instructions: ||

ARCO 771 . 899 Rincon Ave., Livermore . Operation Maintenance Log for 1995,
hi\soilgja\arco\ 771\ fid-sht.xls
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"~ ARCO 771 . 899 Rincon Ave.Gb:-armora . Operation Maintenance Log for ;‘-,3:-5‘ . EMCON Project: 0805-122.01 94-5

REMARKS: SPUS‘}'“W din & FW W (-en, a#ﬂ'an - Pf'-d ﬁloodﬂj t?'-f rfll;’ll""ﬂ"\-&,1 - /fdmﬂ—{"c"’P
g ’ﬂ’f’/‘{cﬁ:/{ 3496 Mh'i‘fw‘ locks witdn Sesqmee C-"mzui\.a,ﬁn:vt /b:ﬁ:;'/ 30@77/
.g/m'{,uj 2 rodfc of dm«‘f aper— < (2 lle? Sar — shot e Cystiesn @F /J35 = B
Jiwro = 2686 Took ok, Stguple at Z—/ Beford shcl o+ pan
Facsbax Pade |—290C 2 -1.3Y 30 Y -0p ‘5S-0 &—-6.5¢

Pindt 8 % pPun K10 rumed Nvoudtea g ScredS fpg  TE -/ e -2

/ _— \‘ J a) (P
cf”.w/ Jeaf /¢/’H< fares Dic 47 Unscheduled site visitD S or  <Sgheduied Se visit no. of 14
KING/BUCK {mode! MMC-6A/E) CATALYTIC OXIDIZER

ival Time (24:00 hour) s | [lator Blower (system)  (12) (pipe dia. 257) I
stem Slatus (on or off) QN " IPressure fin. of H20) S Y "
utdown Time (24:00 hour) _ [ 35> " System Infivent Flow (dif. pressure (in. of H20) |/, 7/
arm Lights on ? AENnE Temperature (°F) Ot
start Time (24:00 hour) — "l [system (Stack dia. 4°)
Reading Time (24:00 hour) /153 i lfOperating Temp. Set Point °F) 610
Irinelu () (bsfore diution) lIHigh Temp. Set Point (°F) Gs
cuum (in. of H20) 2.5 Fire Box Temp (°F) (catalyst entry temp.} 509
Flow (veloclly: #fmin)  (pipedin 2%")]| 200 ~2150 | [lcataiyst Temp ) Lif |
perature (*F) _ =i li istack Temp. (°F) {catatyst exit temp.) LB
0 once every 2 weeks for months; monthly thereafter otal Hours =66, 6
{OFID READINGS (ppm)| 11 2 E1 | [fEsecticMeter (owh) DAT 84
o 3117/ 5| O0.0 .o | “:Jlal Fiow (Chart Recorder) {cim) /¢8
- w1
Well Screen DTFP DTW | Valve Posiion | Vacuum Air flow FDPD | Remarks
Dia. interval (foet) (feet) (%open) |gnch.water]  (Wmin} | Reacing(ppm)
¢ | 1s-285
e 32-41 | I
¢ 30-38 I
g 32-40
s 26-42
4 315- 41
£ | 25.425
# 30- 40 I
v | 75.425 I
# | 205.385 : |
& 29-37 J
Mw- 4 29-39
1 sve| e 25- 40 . __ __

ial instructions: s
Remember to use ARCO chain-ol-custody forms. Please include &l analytical method numbers, as indicated on the O&M request forms and on the chain-of-
forms. Request TPHG, BTEX, and benzene results in mg/m3 on the chain-of-custody forms.

rator: M.M [eAr Date: 1{//'7. 95 EMCON Project: 0805-122.01 94-5
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