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RE: WORK PLAN FOR HYDROGEN PEROXIDE INJECTION,
ARCO SERVICE STATION #5387,
20200 HESPERIAN BOULEVARD, HAYWARD, CALIFORNIA

Dear Mr. Gholami,

URS Corporation (UURS) has prepared this work plan on behalf of Atlantic Richfield Company
(ARCO - an affiliated company of the Group Environmental Management Company) for ARCO
Service Station #5387, located at 20200 Hesperian Boulevard in Hayward, California (the Site)
(Figure 1). This work plan was prepared to perfarm a hydrogen peroxide injection in the area of
the northwestern dispenser. Soil samples collected beneath the northwestern dispenser during
the tank, product piping and dispenser removal in February 2002 contained hydrocarbons and
methyl tertiary butyl ether (MTBE). URS will perform a hydrogen peroxide injection to mitigate
residual hydrocarbons and MTBE in soil and groundwater in the area of the northwestern
dispenser.

SITE BACKGROUND
Site Hydrogeology

The dominant Site lithology is a sequence of dark clays grading into sands and gravels at depth
greater than 20 feet below ground surface (bgs). Historic cross-sections are located in
Attachment B. The Site is located 0.2 miles north of Sulphur Creek in San Lorenzo and
approximately 2.5 miles east of San Francisco Bay.

The most recent groundwater data is from the June 27, 2003 second quarter monitoring event
(Table 1). Depths to groundwater range from 9.12 feet in MW-3 to 12.95 feet in A-7 and the
groundwater gradient from this quarter was approximately 0.005 towards the west (Figure 1).
Benzene concentrations in samples collected from all of the sampled wells were not detected at
or above the laboratory reporting limits. Confirmed concentrations of MTBE by EPA Method
8260 were found to exist in eight Site wells. The minimum detected MTBE concentration
observed in Site samples was in MW-3 at (0.61 micrograms per liter [ng/L]) and the maximum
observed was in MW-1 (170 ug/L).
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History of Remedial Action

The Site is a former service station located at the southeastern corner of the intersection of
Hesperian Boulevard and West Sunset Drive. The Site is located in an area of commercial and
residential development, and is a relatively flat asphalt and concrete covered lot. In August
1986, Groundwater Technology Inc. (GTI) drilled four exploratory soil borings (SB-1 through
SB-4) and installed three groundwater monitoring wells (MW-1 through MW-3). In October and
December 1991, GSl installed four additional groundwater monitoring wells {A-4 through A-7).
In August 1992, GSI installed two offsite groundwater monitoring wells (A-8 and A-9) and one
groundwater recovery well (AR-1) at the Site. One off-Site downgradient exploratory soil
boring was drilled and completed as groundwater monitoring well A-10 on November 18, 1992,
GS1 drilled six on-Site exploratory soil borings and installed recovery well AR-2, vapor
extraction/air sparging well AS-1, and air sparging well AS-2 in these borings on March 16 and
17, 1993.

An aquifer pumping and recovery test was performed at the Site by GeoStrategies, Inc. on
October 13 and 14, 1992 utilizing recovery well AR-1. GeoStrategies evaluation of the step-
drawdown test suggested that a pumping rate of 3 gallons per minute (gpm) would be the optimal
discharge rate for the constant rate test. Maximum observed drawdown in the pumping well was
12.06 feet. Calculated transmissivity values from the field data plots ranged between 4,147
gallons per day per foot (gpd/ft) to 11,000 gpd/ft. Storativity ranged between 1.09 x 10 and
9.92 x 107 Storativity values appear to represent an aquifer that is unconfined to semi-confined.
The maximum drawdown was seen in well A-7 at 0.55 feet below initial water-levels. Well A-7
is approximately 80 feet downgradient from the pumping well AR-1. Finally, the well efficiency
was calculated to be 16.5% at a constant discharge rate of 3 gpm. Low well efficiency of well
AR-1 may be a function of the fine-grained nature of the aquifer in the area around the well
(GeoStrategies, 1993).

GeoStrategies performed two vapor extraction tests (VET) and one vapor extraction/air sparging
test (VEAT) at the Site on March 24, 1993. A fourth test (VET) was performed on August 13,
1993. These tests were performed on four distinct groups of wells. The effective radius of
influence was estimated to be 20 feet. The calculated hydrocarbon removal rates for these tests
ranged from |1 lbs/day to 60.7 lbs/day.

In December 1998, an Alameda County Health Care Services Agency (ACHCSA) representative
and a Thrifty geologist observed a leak from the impact valve of dispenser No. 8 while
overseeing the re-booting of the dispenser piping. Petroleum hydrocarbon constituents were
detected in soil samples 8N and 8E collected beneath dispenser No. 8. As a result, ACHCSA
requested further assessment under dispenser No. 8.

On June 13, 2000, Delta installed one hand auger soil boring (HA-1) to a total depth of
approximately 13 feet bgs at an angle approximately 60" off horizontal. Soil samples were
collected at 3-feet, 6-feet, 9-feet, and 12.5-feet bgs for chemical analysis. Based on the analytical
results, it appears that the soil beneath dispenser No. 8 was not significantly impacted. Benzene
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concentrations were not detected at or above the laboratory reporting limits and MTBE was
reported at less than 1 milligram per kilogram.

URS conducted a Dual Phase Extraction (DPE) test between November 4 and November 9, 2002
for approximately 120 hours (the system was shut down for 17.8 hours on November 6 and 7,
2002) on three extraction points (MW-2, AR-2, and EP-1). Test results indicated limited success
using DPE on wells MW-2 and AR-1 to mitigate soil and groundwater impacted by
hydrocarbons and MTBE. The recent increase in MTBE concentrations at AR-1, MW-1, and
MW-2 may be the result of constituents from the vadose zone being flushed into the groundwater
by increased infiltration of precipitation. Approximately 20 to 25 percent of the ground surface
at the Site is now dirt rather than asphalt and concrete thus allowing for increased infiltration.
The dirt areas were left after the removal of four underground storage tanks, product lines, and
dispensers in February 2002,

PROPOSED SCOPE OF WORK

Preliminary Site field data suggests that natural attenuation may be reducing hydrocarbon
concentrations, at least locally. Based on this data, remediation by chemical oxidation and
enhanced intrinsic bioremediation by introduction of hydrogen peroxide into selected on-Site
wells is proposed.

Chemical oxidation by hydrogen peroxide application works to destroy organic compounds in
wastewater, and in contaminated soil and groundwater, through the Fenton Reaction. The first
step in the Fenton Reaction is the reaction between hydrogen peroxide and ferrous iron under
acidic conditions (pH 3-6) to produce the hydroxyl radical:

Fe’* + H,0, ==> OHe + OH + Fe**

The hydroxyl radical then reacts with an organic compound, oxidizing it to produce degraded
products. Hydroxyl radicals have a higher oxidation potential than hydrogen peroxide, and a
higher second order rate constant. Therefore, hydroxyl radicals are stronger oxidants than
hydrogen peroxide and react faster.

In addition to chemically oxidizing organic compounds, hydrogen peroxide application increases
the concentration of dissolved oxygen in groundwater. This can enhance naturally occurring
bioremediation because most hydrocarbon-consuming organisms are aerobic, and are limited by
oxygen availability.

Hydrogen Peroxide Introduction

To chemically oxidize hydrocarbons and enhance intrinsic bioremediation in the Site soil and
groundwater, a 7.5% hydrogen peroxide solution will be introduced to wells A-7, AR-1, AR-2,
MW-1, MW-2 (Figure 1). The hydrogen peroxide solution will be added into each well to
approximately 5 ft below top of casing and allowed to infiltrate. The amount of hydrogen
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peroxide added to each well will be based on the diameter of the well, depth to groundwater, and
the permeability of the soil. Calculations approximating the volume of hydrogen peroxide
necessary for injection are included as Attachment A. Borings logs and well construction details
for these wells are in Attachment B. The Health and Safety Plan will be updated to include
hazards introduced by hydrogen peroxide injection.

Hydrogen peroxide will be added in one initial event to wells A-7, AR-1, AR-2, MW-1, MW-2
and then at a frequency determined from the initial results. Dissolved oxygen (DO}
measurements will be collected from wells A-7, AR-1, AR-2, MW-1, MW-2 prior to adding
hydrogen peroxide, and again during quarterly groundwater monitoring. To more accurately
monitor the impacts of the hydrogen peroxide on groundwater quality, the wells will be allowed
to re-equilibrate one month prior to the collection of quarterly groundwater samples.

Intrinsic Bioremediation Parameters

To assess the level of natural attenuation that is occurring beneath the Site, intrinsic
bioremediation parameters will be monitored in groundwater. Groundwater samples will be
collected from the monitoring wells during a regularly scheduled monitoring event and analyzed
for DO, oxidation/reduction potential (ORP or Eh), pH, conductivity and temperature in the
field. In addition to the regular analytical suite, groundwater samples will also be analyzed for
alkalinity, nitrate, sulfate and ferrous iron by EPA Methods 310.2, 353.2, 375.4, and 200.7,
respectively.

Bioparameter Monitoring

The bioparameters that will be monitored to assess the progress of Site remediation are presented
below. These bioparameters will be monitored semiannually during the first and third quarters,
except for DO, which will be measured in selected wells monthly.

To summarize these parameter relationships, biodegradation is suggested by an indirect
relationship between hydrocarbon concentrations and DO, ORP, nitrate and sulfate
concentrations, and a direct relationship between hydrocarbon concentrations and alkalinity and
ferrous iron concentrations. The effectiveness of these enhanced natural attenuation activities
and the distribution of dissolved hydrocarbons beneath the Site will be periodically reviewed. If
warranted, changes to these corrective action activities will be recommended.

e Dissolved Oxygen: During aerobic biodegradation, DO levels are reduced as aerobic
respiration occurs. DO is the most thermodynamically favored electron acceptor used in
aerobic biodegradation of petroleum hydrocarbons. Active aerobic biodegradation of BTEX
compounds requires at least 1 ppm DO in groundwater. DO concentrations can be as high as
8 to 13 ppm in oxygen-saturated groundwater. Therefore, DO concentrations that vary
inversely to hydrocarbon concentrations indicate the occurrence of aerobic degradation,
provided that at least 1 to 2 ppm of DO is present. Based on field measurements obtained on
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June 27, 2003, DO ranged from 0.8 (MW-1) to 5.0 (A-6) with a mean of 1.6. Historically,
DO in Site wells has ranged from a minimum of 0.8 to a maximum of 6.2 (Table 1).

¢ Oxidation-Reduction Potential: The ORP of groundwater is a measure of electron activity
and is an indicator of the relative tendency of a solute species to gain or lose electrons. The
ORP of groundwater generally ranges from -400 millivolts (mV) to +800 mV. Under
oxidizing conditions the ORP of groundwater is positive, while under reducing conditions the
ORP is usually negative. Reducing conditions (negative ORP) suggests that anaerobic
biodegradation is occurring. Generally, the ORP of groundwater inside a BTEX plume
should be somewhat less than that measured outside the plume.

e Alkalinity: The total alkalinity of groundwater indicates the groundwater’s ability to
neutralize acid. High alkalinity (high pH} conditions occur when groundwater contains
elevated hydroxides, carbonates, and bicarbonates of elements such as calcium, magnesium,
sodium, potassium, or ammonia. Because these species are created by the respiration of
microorganisms, high alkalinity is an indicator of biological activity. However, these species
may also result from the dissolution of rock (especially carbonate rocks) and the transfer of
carbon dioxide from the atmosphere. Alkalinity also buffers groundwater pH against acid
generation by both aerobic and anaerobic biodegradation processes. Higher alkalinity in the
source area compared to the areas outside the plume suggests that biodegradation is
occurring. Historically, pH in Site wells has ranged from a minimum of 6.3 to a maximum of
7.2 (Table 1).

» Nitrate: After DO has been depleted in the microbiological treatment zone, nitrate may be
used as an electron acceptor for anaerobic biodegradation. In this process, called
denitrification, nitrate is reduced to nitrite. Reduced nitrate concentrations in the source area
compared to the areas outside the plume suggests that anaerobic biodegradation is occurring,.

e Sulfate: After DO and nitrate have been depleted in the microbiological treatment zone,
sulfate may be used as an electron acceptor for anaerobic biodegradation. If sulfate
concentrations vary indirectly with hydrocarbon concentrations, anaerobic biodegradation of
fuel hydrocarbons is probably occurring.

¢ Ferrous Iron: In some cases, ferric iron is used as an electron acceptor during anaerobic
bicdegradation of petroleum hydrocarbons. In this process, ferric iron is reduced to ferrous
iron, which may be soluble in water. Therefore, if the ferrous iron concentrations vary
directly with hydrocarbon concentration, anaerobic biodegradation may be occurring.

Groundwater Monitoring
Quarterly monitoring of selected Site wells will continue. Pre-purge and post-purge DO

measurements will be taken from the Site wells. Bioparameters including ORP, nitrate, sulfate,
alkalinity, and ferrous iron will be analyzed during hydrogen peroxide application.
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PROPOSED SCHEDULE

URS will begin the proposed work coordinating and scheduling field activities upon regulatory
approval. We anticipate submitting a discussion of the hydrogen peroxide application activities
and evaluation of the remediation achieved by hydrogen peroxide application in the quarterly
monitoring reports.

If you have any questions or concerns, feel free to contact us at (510) 893-3600.

Sincerely,

URS CORPORATION

W— ) w A L ,/
Scott Robinson Barbara J. Jakub ’é
Project Manager Senior Geologist

Figure 1: Groundwater Elevation Contour and Analytical Summary Map
Table 1: Groundwater Elevation and Analytical Data

Attachment A: Hydrogen Peroxide Calculations

Attachment B: Historical Cross Sections and Boring Logs

Cc: Mr. Paul Supple, Atlantic Richfield Company (electronic copy uploaded to ENFOS)
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Table 1
Groundwater Elevation and Analytical Data
ARCO Service Station #3387
20200 Hesperian Bivd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO

Number  Sampled (ft) (ft) (i) (ug/L) (ng/L) {ug/L) {ug/L) (hg/L) (hg/L) {mg/L) pH
AR-1 09114192 38.11 15.21 22.90 820 &7 ND<1.0 8.8 6.7 "o - -
111292 15.36 22.75 140 66 ND<0.5 43 37

02/11/93 12.81 25.30 360 190 ND<2.5 8.6 ND<2.5 - - ---

04/14/93 11.77 26.34 420 240 52 30 8.7

08/12/93 13.55 24.56 370 150 ND<2 11 ND<2

10/26/93 13.98 24.13 240 o8 ND<2 11 ND<2 -—-- - .-

0217/94 37.46 12.15 25.31 4,700 1,100 ND<10 140 26 .- - ---

05/03/94 12.03 25.43 6820 130 13 48 4.3 - - -

08/17/94 37.33 12.92 24.41 3,800 830 ND<5 200 12 - - ==

11/18/94 12.41 24.92 12,100 720 6.1 337 15 -— - ---

09/26/95 37.46 11.34 26.12 ND 8.3 ND ND ND - -—- -

12/06/95 11.87 25.59 120 20 ND 20 0.6 - - -

02/14/96 10.48 26.98 ND ND ND ND 0.52

10/29/96 11.80 25.66 ND ND 0.99 ND ND

01/25/97 11.25 26.21 ND<50 0.41 ND<0.3 ND<0D.3 ND<0.3 ND=20 -- -

04/30/97 12.24 25.22 ND<20 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<50 - --=

07/31/97 10.80 26.66 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 --- -

10/22/97 11.90 25.56 ND<50 ND<0.3 MND<(.3 ND<0.3 ND<0.5 ND<20 -- -

01/28/98 11.20 26.26 ND<50 ND<0.3 ND<(.3 ND<0.3 ND<(.5 ND<20

04/22/98 12.20 25.26 ND<50 ND<0.3 MND<0.3 ND<0.3 ND<0.5 ND<20 === -

07/08/98 9.10 28.36 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 .- ---

10/22/98 9.80 27.668 270 2.1 ND<0.3 3.6 ND<0Q.5 190 - -

01/13/99 10.10 27.26 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 nes -

04/29/99 11.35 26.11 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - e

01/15/02 -— - ND<50 ND<0.5 ND<0.5 ND<0.5 1.1 2.9 - -

04/24/02 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 2.6*

09/23/02 P 11.26 26.20 ND<50.0 ND<0.500 ND<0.500 ND<0.500 ND<1.50 20.2 1.6 6.9

12/09/02 P 11.35 26.11 ND<50.0 ND<0.500 ND<0.500 ND<0.500 ND<1.00 26.6 1.8 6.9

02/11/03° P 9.9 27.55 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 4.7 1.2 6.7

06/27/03 NP 10.30 27.16 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 1.6 1.6 7.0
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Table 1
Groundwater Elevation and Analytical Data

ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE Do

Number  Sampled () () (ft) {(Lg/L) {(ng/l) (ug/l) (ng/L) (ug/l) (ng/L) (mg/L) pH
AR-2 03/30/93 38.39 1153 26.86 380 41 16 ND<0.5 47 - - -
04/14/93 11.87 26.52 310 18 ND<(0.5 0.67 36 -.- - -
08/12/93 13.59 24.80 130 16 ND<0.5 1.7 0.57 - - ---
10/26/93 14,25 24.14 110 15 ND<0.5 1.8 ND<0.5
02/17/04 12.76 25.22 130 2.9 ND<0.5 15 08 - - -
05/03/94 12.60 25.38 ND<50 ND<0.5 ND<(.5 ND<0Q.5 ND=0.5 .- - —
08/17/94 38.18 13.86 24,32 3,000 140 140 220 e
11/18/94 13.33 24.85 623 10.5 10.5 27.9 8.0 - — —
09/26/95 37.88 11.67 26.31 ND ND ND ND NO - - -
12/06/95 12.32 25.66 320 12 12 23 21 - — —
02/14/96 10.74 27.24 ND ND ND ND 0.76 - - .-
10/29/96 11.95 26.03 ND ND ND ND ND - - ——
01/29/97 11.35 26.63 ND<50 ND<0.3 ND<0.3 ND<(.3 ND<0.5 ND<20 - -
04/30/97 12.15 25.83 ND<20  ND<0,3  ND<0.3 ND<0.2  ND<0S5 ND<50
07/31/97 11.20 26.78 ND<50 ND=<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20
10/22/97 12.14 25.84 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 - —-u
01/28/98 10.05 27.93 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 --- -
04/22/98 12.10 25.88 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20
07/08/98 9.50 28.48 ND<50Q ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5
10/22/98 10.45 27.53 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - -
01/13/99 10.50 27.48 ND<50 ND<0.3 0.40 ND<0.3 0.53 ND<20 - -
04/29/99 11.48 26.50 ND<50 ND<0.3 ND<0.3 ND<0.3 0.82 ND<5 - -
01/15/02 - - ND<50 ND<0.5 ND<Q.5 ND<0.5 ND<0.5 17 - ---
04/24/02 - --- ND<50 ND<0.50 ND<0.50 ND<0).50 ND<0.50 39 - -
09/23/02 P 12.22 2578 ND<50.0 ND<0.500 ND<0.500 ND<0.500¢ ND<1.50 4.43 1.0 7.1
12/09/02 P 12.30 25.68 ND<50.0 NOD<0.500 ND<0.500 ND<0.500 ND<1.00 ND<5.00 11 7.0
02/11/03° P 10.80 27.18 ND<50 MND<0.50 ND<0.50 ND<0.50 ND<0.50 0.75 1.8 6.9
06/27/03 NP 11.14 26.84 ND<50 ND<0.5¢ ND<0.50 ND<«<0.50 ND<0.50 6.0 0.9 6.4
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Table 1
Groundwater Elevation and Analytical Data
ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzens Toluene benzene Xylenes MTBE DO

Number _ Sampled (ft) (ft) (f) Mo) (o) mgl) (o) (ugll) (ug/L) (mg/L) pH
Mw-1 08/08/86 38.36 11.25 27.11 7,040 132 8.7 439 230 - - --
12/24/91 16.12 22.24 2,200 180 B.5 6.9 2.6 ner - ---

03/10/92 13.34 2502 2,800 270 29 56 39

06/09/92 14.12 24.24 2,800 960 27 98 63

09/14/92 15.34 23.02 2,600 450 ND<5.0 45 21 - -u- -

1112/92 15.46 22.90 1,600 310 7.2 22 8.9 --- --- -

02/11/93 11.95 26.41 4,000 510 47 200 N - --- -

04/14/93 11.85 28.71 1,700 260 20 100 70

08/12/93 12.93 25.43 830 60 3.8 39 36

10/26/93 14.13 24.23 8,800 140 ND<10 a1 ND<10

02/17/94 37.26 11.86 25.40 1,200 130 12 54 58 --- nae -

05/03/94 11.58 25.68

08/17/94 37.33 12,78 24,55 3,900 86 5.1 78 9.4

11/18/94 12.31 25.02 6,350 112 8.4 107 35

09/26/95 37.26 11.26 26.00 ND ND ND ND ND - - -

12/06/95 1216 25.10 4,100 0.96 0.46 0.38 0.92 - - -

02/14/96 8.53 28.73 ND ND 0.56 ND 0.82

10/29/96 10.23 27.03 130 ND ND ND ND - - -

01/29/97 8.15 29.11 ND<50 ND<0.3  ND<D.3 ND<0.3  ND<0.5 ND<20

04/30/97 8.05 29.21 © ND<20  ND<0.3  ND<0.3 ND<«0.3  ND<0.5 ND<50

07/31/97 16.50 26.76 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 - -

10/22/97 11.15 26.11 ND<50 ND<0.3 ND<0.3  ND<0.3  ND<0.5 ND<20

01/28/98 4.95 323 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20

04/22/98 8.10 29.16 ND<50  ND<0.3  ND<0.3 ND<0.3  ND<0.5 ND<20

07/08/98 8.02 29.24 ND<50 ND<0.3 ND<0.3 ND<G.3  ND<0.5 40

10/22/98 9.70 27.56 230 0.43 1.9 0.99 0.99 33

01/13/99 9.60 27.66 ND<50 0.43 ND<0.3  ND<0.23  ND<0.5 ND<20 -

04/28/09 8.05 29.21 ND<S0  ND<03  ND<0.3  ND<0.3  ND<0.5 AT
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Table 1
Groundwater Elevation and Analytical Data
ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO
Number _ Sampled (ft) (ft) ) Mol) (o) (o) ugl) (o) (ugl) (mg/L) pH
MW-1 01/15/02 - - ND<50 ND=<0.05 ND<0.5 ND<0.5 ND<0.5 21 - -
{Cont'd) 04/24/02 - - 160 1.5 ND<0.50 ND<0.5¢ ND<0.50 770" - -
05/23/02 (a) NM NM NS NS NS NS NS NS NS NS
12/09/02 P 11.22 26.04 998 ND<Q.50 ND<0.50 ND<0.50 1.37 (b)) 855(d) 1310 2.2 7.0
02/11/03° P 9.70 27.56 120 ND<0.50 ND<OL50 ND<0.50 ND<0.50 76 1.6 6.7
08/27/03 P 10.10 27.16 ND<500 ND<5.0 ND<5.0 NE<5.0 ND<5.0 170 0.8 6.8
5387 GWT 2003.xis Page 4 of 19 URS Corporation




Table 1
Groundwater Elevation and Analytical Data
ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Woell Date Elevation Groundwater Elevation Gasoline Benzene Toluene henzene Xylenes MTBE DO

Number  Sampled (ft (f) (ft) wgl) (o) (gl)  (wgh)  (ug/l) (ug/L) (mgiL) pH
Mw-2 08/08/86 38.58 11.62 26.96 1,810 201 2.8 1.8
12/24/91 16.50 22.08 23,000 1,500 1,100 480 1,400 - - .-

03/10/92 13.50 25.08 210,000 44,000 3,800 1,700 5,800 - --- ane

06/08/92 14.52 24.08 33,000 2,300 370 780 2,600 - - -

09/14/92 15.78 22.80 16,000 3,700 10 470 1,000 - - -

11/12/92 15.98 22.60 16,000 3,800 86 470 910 = --- -

02/11/83 12.27 26.31 27,000 3,500 720 1,800 380 - - —

04/14/93 12.01 26.57 27,000 3,500 220 2,200 5,100 -—-- - -—

08/12/93 13.81 24.77 16,000 1,600 27 1,300 1,200 -— - -

10/26/93 14.53 24.05 12,000 1,200 ND<25 510 330 --- .- .-

02/17/94 12.81 2877 15,000 1,800 21 850 540 - - ---

05/03/94 12.63 25.95 s - -—- - - — i .

08/17/94 37.99 13.69 24.30 14,000 850 13 540 270 - - .

11/18/94 38.06 13.18 24.88 14,900 640 3.4 532 158

09/26/95 37.99 12.23 2576 5,100 40 25 2.5 18 - - -

12/06/95 12.82 2517 810 34 23 1 11 - o -

02/14/96 10.87 2712 420 0.75 0.54 0.64 0.53 --- - ---

10/29/96 12.95 25.04 670 17 13 08 0.8 - -— -—

01/29/97 11.15 26.84 ND<50 ND<0.3 ND<(.3 ND<0.3 ND<(0.5 ND<20 - .

04/30/97 11.09 26.90 ND<20 ND<0.3 ND<«(.3 ND=D.3 ND<D.5 ND<50 - -

07/31/97 11.70 26.29 330 ND<0.3 0.58 0.53 ND<0.5 ND=<20

10/22/97 11.05 26.94 ND<50 ND<0.3 ND<(.3 ND<0.3 ND<0.5 ND<20 -- -

01/28/08 9.50 28.49 ND<50} ND<0.3 ND<0.3 ND<0.3 ND<0Q.5 ND<20 - ===

04/22/98 11.15 26.84 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 - -

07/08/98 10.20 27.78 78 ND<0.3 ND<0.3 ND<0.3 ND<0.5 a7 - -

10/22/98 1110 26.89 270 0.37 2.0 0.91 0.73 26 - -

01/13/99 11.10 26.89 650 5.8 10 1.4 1.1 ND<20

04/29/99 11.05 26.94 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 A2316 --- -

5387 GWT 2003 xis Page 5 of 19 URS Corporation




Table 1
Groundwater Elevation and Analytical Data

ARCO Service Station #3387

20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gascline Benzene Toluene benzene Xylenes MTBE DO
Number  Sampled (ft) (ft) (f) (ug/L) {ug/L) (Lg/L) (ng/L) (ng/L) (ng/L) (mg/L) pH
MW-2 01/15/02 --- - 1,200 15 4.5 ND<0.5 ND<0.5 190 e =
{Cont'd) 04/24/02 - - 1,300 18 ND<10 ND<10 ND<10 170" .- -
09/23/02 P 12.15 25.84 1,440 1t.2 0.730 ND<Q.500 ND<1.50 228 1.6 8.9
12/09/02 P 12.20 25.79 1,770 8.08 0.694 2.47 3.79 (b) 529(d)/ e02* 6.2 6.7
02/11/03° P 10.79 27.20 1,100 ND<0.50 ND<0.50 ND<0.50 0.53 71 12 6.8
06/27/03 P 11.20 26.79 520 ND<0.50 ND<0.50 ND<0.50 ND<{.50 45 0.8 6.8
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Table 1
Groundwater Elevation and Analytical Data
ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Weil Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO

Number  Sampled (ft) (ft) (ft) (hg/L) (hg/L) {ng/L) (ho/L) (ng/L} {ug/L) {mg/L} pH
MW-3 0B/08/86 37.77 10.61 27.186 7,450 510 549 409 1,380
12/24/91 15.60 2217 6,800 450 10 610 45

03/10/92 12.80 24.87 11,000 2,500 75 400 580 - e -

0B/08/92 13.60 2417 16,000 2,000 69 1,300 2,600

09/14/92 14.78 22.99 14,000 630 ND<50 1,500 2,400 -

11/12/92 14.92 2285 7,400 400 ND<25 860 330 - -— -

02/11/93 11.65 26.12 8,600 580 ND<20 710 300

04/14/93 11.16 26.61 6,900 300 8.8 580 99

08/12/93 12.82 24.95 3,400 56 ND<5 180 ND<5

10/26/93 13.60 2417 2,800 42 ND<10 76 ND<10 - - -

02/17/94 36.80 11.53 25.27 3,100 160 ND<10 38 8.6 -—- - -

05/03/94 11.36 25.44 2,300 44 ND<2.5 8.0 ND<2.5 - - —

08/17/94 36.87 12.38 24 .49 1,900 7.0 ND<9.5 4.4 MND<5

11/18/94 11.93 24.94 909 1.1 ND<0.5 09 4.0

09/26/95 36.80 10,96 25.84 410 1.3 1.9 2.3 33 - - -

12/06/95 11,56 25.24 --- 0.9 48 3.0 4.3 --- - ---

02/14/96 747 20.33 99 ND 0.49 0.46 ND - - .-

10/29/96 9.80 27.00 250 0.7 0.6 ND ND - - -

01/29/97 7.50 29.30 170 ND<(0.3 ND<0,3 ND<0.3 ND=<0.5 ND<20

04/30/97 12.10 24.70 ND<20 ND<0.3  ND<0.3  ND<0.3  ND<0.5 ND<50

07/31/97 9.90 26.80 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20

10/22/97 12.10 24,70 MND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20

01/28/98 7.50 29.30 NMD<50 ND<0.3 MND<0.3 ND<0.3 ND<(0.5 ND<20

04/22/98 12.30 24.50 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<(.5 ND<20

Q07/08/98 8.30 28.50 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - =

10/22/98 2.10 27.70 ND<50 ND<0.3 ND<(.3 ND<0.3 ND<0Q.5 ND<5 -

01/13/89 8.50 27.30 ND<50 ND<0.3 ND=(.3 ND<0.3 ND<0.5 ND<20 - e

04/29/99 5.93 30.87 ND<50 ND<0.3 0.35 ND<0.3 ND<«0.5 ND<5 e ---
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Table 1

Groundwater Elevation and Analytical Data

ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevaticn Gasoline Benzene Toluene benzene Xylenes MTBE DO
Number  Sampled {ft) {ft) (ft} {ug/L) {ug/L) (hg/L) (pg/L) {ng/) {ug/L) (mg/t) pH
MW-3 01/15/02 - - ND<50 ND<0.5 ND<0.5 ND<0.5 ND<(.5 7.9 - -
(Cont'd) 04/24/02 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50"
0823102 P 10.30 26.50 ND<50.0 ND<0.500 ND<0.,500 ND<0.500 ND<1.50 ND<0.500 1.0 89
12/05/02 P 10.38 26.42 ND<50.0 ND<0.500 ND<0.500 ND<0.500 ND<1.00 ND<5.00 1.7 6.7
02/11/03° P 8.85 27.95 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 1.6 6.7
06/27103 P 9.12 27.68 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 0.61 0.9 6.8
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Table 1
Groundwater Elevation and Analytical Data
ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE Do

Number Sampled {ft) ) (ft) {g/L) {ug/L} (ng/L) (ng/L} (nafl) {ng/L) (mg/L} pH
A-4 03/06/91 39.46 13.22 26.24 34,000 11,000 870 2,500 2,100 - - -
12/24/91 30.86 17.60 22.26 1,800 29 18 25 28 - - —

03/10/92 14.76 2510 7,400 37 ND<0.60 11 73 - — -

06/09/92 15.83 2423 4.500 3.2 15 37 16 - .- -

09/14/92 16.83 23.03 1,300 ND<2.5 25 81 6.8 --- - -

11/12/92 16.97 22.89 610 7.2 0.98 34 0.97 - - -

02/11/93 13.43 26.43 740 2.4 ND<0.5 5.0 3.5 - - -

04/14/93 13.06 26.80 380 ND<0.5 ND<0.5 10 1.6 — — -

0B/12/93 14.94 24.92 1,200 .93 ND<0(.5 0.91 ND<0.5 -— - .-

10/26/93 15.52 2434 160 ND<0.5 ND<0.5 1.0 ND<0.5 - - -

02/17/94 30.45 14.02 25.44 320 0.5 ND<0(.5 28 0.9 - - -

05/03/94 13.85 25.61 130 ND<0.5 ND<Q.5 11 ND<0.5 - e -

08/17/94 39.53 14.95 38.53 62 34.58 ND<0.5 ND<0.5 ND<0.5

11/18/94 14.46 25.07 28 13 0.6 ND<0.5 ND<0.5 — -— -

12/06/95 13.82 25.71 ND 0.6 ND ND ND

02/14/96 11.24 28.29 ND ND 2.3 ND 0.71 - . —

10/29/96 13.50 26.03 140 ND ND ND ND

01/29/97 12.65 26.88 ND<50 ND<0.3  ND<0.3  ND<0.3  ND<0.5 ND<20

04/30/97 13.97 25.56 ND<20 ND<0.3 ND<(}.3 ND<0.3 ND<0.5 ND<50 e -

07131597 12.70 26.83 ND<50 ND<0.3  ND<03  ND<0.3  ND<0.5 ND<20

10/22/97 13.95 25.58 ND<50 ND<0.3 ND<0.3  ND<0.3  ND<0.5 ND<20

01/28/98 11.90 27.63 ND<50  ND<0.3  ND<0.3 ND<0.3  ND<0.5 ND<20

04/22/98 13.92 25.61 ND<50 ND<(0.3 ND<0.3 ND<(.3 ND<0.5 ND<20 --- ---

07/08/98 10.80 28.73 ND<50Q ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - ===

10/22/98 12.60 26.93 ND<50 ND<0.3  ND<0.3 ND<0.3  ND<0.5 ND<5

01/13/99 12.60 26.93 ND<50 ND<0.3  ND<0.3 ND<G.3  ND<G.5 ND<20

04/29/99 12.61 26.92 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<D.5 ND<5 - -
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Table 1
Groundwater Elevation and Analytical Data

ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO
Number __Sampled (ft) () (i) o) (o) (o) (wgl)  (ugh)  (ugh) (mg/L) pH
A-4 01/15/02 - - ND<50¢ ND<0.5 ND<0.5 ND<0.5 ND<0.5 6.2 - b
{Cont'd) 04/24/02 m— - ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.60" - -
09/23/02 (a) NM NM NS NS NS NS NS NS NS NS
12/09/02 P 13.36 26.17 ND<50.0 ND<0.6500 ND<0.500 ND<0.500 ND<1.00 ND<5.00 24 8.6
02/11/03° P 11.82 27.71 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 0.53 1.8 6.6
06/27/03 P 12.12 27.41 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 1.2 6.7
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Table 1
Groundwater Elevation and Analytical Data
ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE Do

Number  Sampled (i) (ft) (ft) Ml)  gl)  (ugl)  (ol)  (ugh) (uglL) (mg/L) pH
A-5 12/24/91 38.94 16.85 22.09 1,600 21 ND<0.30 32 52 - .- --
03/10/92 13.83 25.11 1,000 1.6 ND<0.30 43 100 --- - --

06/09/92 14.91 24.03 880 34 'ND<1 5 14 16 -— - -

09/14/92 16.14 22.80 770 12 ND<(.30 51 65

1112/92 16.35 22.59 520 3.0 ND<2.5 29 36 - - -

02/11/93 13.21 2573 150 1.6 0.96 51 1.5 —— - -

04/14/93 12.97 25.97 190 54 ND<0.5 1.5 0.97

08/M12/93 14.12 24 82 230 17 ND<0.5 53 0.94 - -— -

106/26/93 14.72 24.22 190 2.8 ND<0.5 55 2.0 - - -

02/17/94 38.47 13.20 25.27 340 MND<0.5 ND<0.5 13 29 - .- -

05/03/94 13.08 25.39 170 1.4 ND<0.5 40 1.8

08/17/94 38.54 1418 24.36 270 0.6 ND<0.5 7.3 1.1 - - -

11/18/24 13.73 24.81 338 - ND<0.5 4.6 ND<0.5 - - ---

(9/26/95 38.47 12.44 26.03 ND 0.63 11 MD 1.2 - - -

12/06/95 12.92 25.55 ND ND ND ND ND - - -

02/14/96 10.76 27.71 ND MD 2.0 ND 1.1 — .- ---

10/29/96 12.35 26.12 ND ND ND ND ND

01/29/97 10.85 27.62 ND<50 ND<0.3 ND<03 ND<0.3  ND<0.5 ND<20

04/30/97 13.56 24.91 ND<20 ND<0.3  ND<0.3 ND<0.3  ND<0.5 ND<50

07/31/97 11.80 26.67 ND<50 ND<0.3  ND<0.3 ND<«0.3  ND<0.5 ND<20

10/22/97 12.20 26.27 ND<50  ND<0.3 ND<0.3 ND<0.3  ND<05 ND<20

01/28/98 10.12 28.35 ND<S0  ND<0.3 ND<0.3 ND<C.3  ND<0.5 ND<20

04/22/28 13.50 24.97 ND<50 ND<0.3 ND<(.3 ND<0.3 ND<0.5 ND<20} -

07/08/98 10.20 28.27 ND<50 ND<0.3 ND<0.3  ND<0.3 ND<0.5 ND<5

10/22/98 11.50 26.97 ND<50 ND<0.3 ND<(.3 ND<(.3 ND<0.5 ND<5 === -

01/13/99 10.15 28.32 ND<50 0.32 0.38 ND<0.3  ND<0.5 ND<20

04/29/99 11.50 26.97 ND<50 ND<0.3  ND<0.3  ND<0.3 0.58 ND<5
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Table 1

Groundwater Elevation and Analytical Data

ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO
Number  Sampled () (ft) () {ug/L) {ng/L) (ug/L) (ug/L) (ng/L} {ug/L) {mg/L) pH
A-5 01/15/02 - -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 5.0 == -
(Cont'd) 04/24/02 .- . ND<50 ND<Q.50 ND<0.50 ND<0.50 ND<0.50 1.2* - ---
09/23/02 P 12.55 25.92 ND<«50.0 ND<0.500 ND<D.500 ND<0.500 ND<1.50 1.30 1.0 8.7
12/09/02 P 12.60 25.87 ND<50.0 ND<0.500 ND<0.500 ND<0.500 ND<1.00 ND<5.00 1.9 6.6
02/11/03° P 11.37 2710 ND<50 ND<0.50 ND<0S50 ND«<QS0 ND<D.50 0.97 1.2 6.7
06/27/03 P 11.55 26.92 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 0.98 1.5 6.8
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Tabhle 1
Groundwater Elevation and Analytical Data

ARCO Service Station #5387

20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO

Number _ Sampled (ft) (ft) () (o) (gl)  (wgl) (o) (ugll) (ug/L) (mg/L) pH
A-6 12/24/91 39.07 16.88 22.19 ND<30 ND<0.3 ND<0.3 ND<0.3 ND<0.3 --- - .-
03/10/92 13.73 25.34 ND<30 ND<0.3 ND<0.3 ND<(1.3 ND<0.3 - - -
06/09/92 14.85 2412 ND<30 ND<0.3 ND<0.3 ND<(.3 ND<0.3 .- .- -
09/14/92 16.20 22.87 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 - -- -
11/12/92 16.35 2272 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 - - -—-
02/11/93 13.04 26.03 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5
04/14/93 12.23 26.84 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 - - -
08/12/93 14,18 24.89 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 - .- -e-
10/26/93 14.85 24,22 ND<50 ND=<0.5 ND<0.5 ND<0.5 ND<0.5 - - -—
05/03/94 13.66 25.41 ND<5(} ND<D.5 ND<0.5 ND<0.5 ND<0.5 - - -—
08/17/94 38.78 14.34 24.44 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 --- - ---
11/18/94 13.76 25.02 ND<50 ND<0.5 MND<0.5 ND<0.5 ND<0.5 - -—-- -
09/26/05 12.56 26.22 ND ND ND ND ND - - -
12/06/95 13.18 25.60 _ ND ND ND ND ND
02/14/96 12.46 26.32 ND ND ND ND ND - - -
10/29/96 12.40 26.38 50 ND ND ND ND --- - -
01/29/97 13.85 24.93 ND<50  ND<0.3 ND<0.3  ND<D.3  ND<0.5 ND<20
04/30/67 12.49 26.29 ND<20  ND<0.3  ND<0.3  ND<0.3  ND<0O5 ND<50
07/31/97 12.10 26.68 ND<50 ND<0.3  ND<0.3 ND<0.3  ND<05 ND<20
10/22/97 15.20 23.58 ND<50 ND<0.3 ND<(.3 ND<0.3 ND<0.5 ND<20 -- -
01/28/98 13.80 24.98 ND<50  ND<0.3  ND<03 ND<0.3  ND<05 ND<20
04/22/98 12.45 26.33 ND<50  ND<0.3  ND<0.3  ND<0.3  ND<0.5 ND<20
07/08/98 10.30 28.48 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - ---
10/22/98 11.10 27.68 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5
01/13/99 10.40 28.38 MD<50  ND<D.3  ND<0.3 ND<0.3  ND<0.5 ND<20
04/29/99 13.80 24.98 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - -
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Table 1

Groundwater Elevation and Analytical Data

ARCO Service Station #5387
20200 Hesperian Blvd.

Hayward, California

TPH
Casing Depth tc Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzens Toluene benzene Xylenes MTBE Do
Number  Sampled (ft) (ft) {ft) (ug/t) {(no/L) (na/L) {ro/L) (ng/l) (pg/L) (mg/L) pH
A-6 Q1/15/02 -- - ND<50 ND<Q.5 ND<0.5 ND<0.5 ND<D.5 5.7 - -
{Cont'd) 04/24/02 - - ND<50 ND<0.50 ND<0.50 ND<(G.50 ND<0.50 ND<0.50" - -
09/23/02 P 12.61 26.17 ND<50 ND<0.500 ND<0.500 ND<«0.500 ND<1.50 ND<(,500 1.4 6.8
12/09/02 P 12.67 26.11 ND<50 ND<0.500 ND<D.500 ND<(.500 ND<1.00 ND<5.00 2.6 6.7
02/11/03° P 11.21 27.57 ND<50 ND<0.50 ND<0.50 ND<0.50 ND=0.50 MND<0.50 2.0 8.7
06/27/03 P 11.60 27.18 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 5.0 6.9
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Table 1
Groundwater Elevation and Analytical Data

ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO

Number  Sampled (f) (i) (ft) (Moll) o) o) (pol)  (ugl) (uglL) (mg/L) pH
A7 12/24/91 39.95 18.11 21.84 10,000 88 16 170 610
03/10/92 15.30 24.65 320 9.3 0.54 8.8 34 —- — -
06/09/92 16.12 23.83 340 11 1.1 8.9 26 - - -
09/14/82 17.35 22.60 510 12 ND<2.G 30 51 - - -
11/12/92 17.47 22.48 760 17 0.83 50 73
02/11/93 13.80 26.15 280 20 1.0 11 21 — — -
04/14/93 13.60 26.35 1,300 89 2.1 48 87 - - -
08/12/93 15.54 24.41 360 9.0 ND<0.50 13 9.0 - - —
10/26/93 16.28 23.67 99 17 ND<0.50 4.0 3.0 - - -
02/17/94 39.38 14.44 2494 1,300 38 ND<1 35 25 .- —— —
05/03/94 14.34 25.04 330 8.1 ND=0.5 7.8 3.7 - - -
08/17/94 39.45 15.40 24.05 350 2.2 ND<0.5 9.6 3.6
11/18/94 14,95 24.50 412 1.3 ND<0.5 6.2 2 -—- - -
Q9/26/95 39.38 13.82 25.46 ND ND ND ND ND - - aae
12/06/95 14.42 2496 ND ND ND ND ND - - -—-
02/14/96 12.38 27.00 ND ND 1.1 ND 0.58 -- - -
10/29/96 12.33 27.05 ND ND ND ND ND - - -
01/28/97 13.10 26.28 ND<50 ND<0.3 ND<0.3 MND<0.3 ND<0.5 ND<20 --- -
Q4/30/97 11.70 27.68 ND<20 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<50 - -
07/31/97 13.25 26.13 ND<50  ND<0.3  ND<0.3 ND<03  ND<0S5 ND<20
10/22/97 14.42 2496 ND<S0  ND<0.3 ND<0.3 ND<03  ND<0S5 ND<20
01/28/98 13.00 28.38 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20
04/22/98 11.65 27.73 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 - -
07/08/98 11.20 28.18 ND<50 ND<0.3 ND<0.3  ND<0.3 ND<0.5 ND<5
10/22/88 13.75 25.63 51 ND<C.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - -
01/13/99 14.45 24.93 ND<50  ND<G.3  ND<0.3 ND<0.3  ND<D.5 ND<20
04/29/99 13.74 2564 ND<50 ND<(.3 ND=<0.3 ND<0.3 ND<0.5 ND<5
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Table 1

Groundwater Elevation and Analytical Data

ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO
Number Sampled (ft) (ft) (it} (pg/L) (wg/l) (ng/L) {ug/L} {ug/L) {ug/L) (mg/L} pH
A7 01/15/02 - - ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 4.8 - -

(Cont'd) 04/24/02 - - ND<50 ND<0Q.50 ND<0.50 ND<(.50 ND<0.50 7.2t -- -—

09/23/02 P 13.78 25.60 ND<50.0 ND<0.500 ND<0.500 HND<«0.500 ND<1.50 3.48 0.9 6.7

12/09/02 P 13.97 25.41 ND<50.0 ND<0.500 ND<0.500 ND<0.500 ND<1.00 ND<5.00 2.2 6.8

02/11/03° P 12.35 27.03 54 ND<0.50 ND<0.50 ND<0.50 ND<0.50 21 1.7 8.3

06/27/03 P 12.95 26.43 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 9.4 1.3 6.8
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Table 1
Groundwater Elevation and Analytical Data
ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Well Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO
Number __ Sampled (f) () (i) (Mol (ugl)  (wg) (o) (ugill) (uglL) (mg/L) pH
A-8 0914/92 37.23 14.19 23.04 ND<50 ND<0.5 ND<0.5 ND<Q.5 ND<0.5 --- - -
1112/92 14.35 22.88 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 --- S -
02/11/93 11.25 25.98 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 --- - -
04/14/93 12.33 24.90 ND<50 ND<(0.5 ND<0.5 ND<0.5 ND<0.5 .- - -
08/12/93 12.41 24.82 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5
10/26/83 13.02 24.21 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -
02/17/94 36.76 11.47 25.29 ND<50 ND<0.5 ND<D.5 ND<0.5 ND<0.5 - - -
05/03/94 11.35 25.41 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 - - -
08/17/94 36.84 1234 2450 ND<50 ND<0.5 1.7 ND<0.5 1.4 . - —
11/18/94 11.90 24.94 ND<50 1.0 ND=<0.5 ND<0.5 ND<0.5 - - -—
09/26/95 36.76 10.94 25.82 ND<50 ND ND ND ND - -—- -
12/06/95 11.42 25.34 ND<50 ND ND ND ND --- - ---
02/14/98 8.80 27.96 ND<50 ND 0.48 ND ND
10/29/96 11.30 25.46 ND<50 ND ND ND ND
01/29/87 7.80 25,16 ND<50 ND<0.3 ND<0,3 ND<0.3 ND<0.5 ND<20 - ---
04/30/97 10.54 28.22 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<(.5 ND<50 - -
07/31/97 11.20 25.56 ND<«50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 -
10/22/97 12.14 24.62 ND<50 ND<{.3 ND<0.3 ND<D.3 ND<0.5 ND<20 == -
01/28/98 4,43 32.33 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 - -
04/22/98 10.55 26.21 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 - -
07/08/98 9.07 27.69 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - -
10/22/98 12.12 24.64 ND<50 ND<0.3 ND<0.3 ND<(.3 ND<0.5 ND<5 - -
01/13/99 9.60 27.16 ND<50 ND=<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 e -
04/29/99 9.08 27.68 ND<50 ND<0.3 ND<0.3 ND<0.3 1.5 ND<B& .= -
01A15/02 - ND<50 ND<0.5 ND<(.5 ND<0.5 ND<0.5 5.6
04/24/02 - - ND<50 ND<0.50 ND<{.50 ND<(0.50 ND<0.50 ND<0.50* --- -
09/23/02 P 10.75 26.01 ND<50 ND<0.500 ND<0.500 ND<0.500 ND<1.50 ND<0.500 1.0 6.8
12/08/02 P 10.81 25.95 MND<50 ND<0.500 ND<0.500 ND<0.500 ND<1.00 ND<5.00 21 6.6
02/11/03° P 9.980 26.86 MND<50 ND<0.50 ND<0.50Q MD<0.50 ND<Q.50 ND<0.50 1.4 6.5
06/27/03 P 9.73 27.03 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 2.0 6.8
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Table 1
Groundwater Elevation and Analytical Data
ARCO Service Station #3387
20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth to Groundwater as Ethyl- Total
Woell Date Elevation Groundwater Elevation Gasoline Benzene Toluene benzene Xylenes MTBE DO
Number _Sampled (f) (ft) (i) oL} (o) (ol) (o) (gl (ugh) (mg/L) pH
A-9 09/14/92 38.71 16.12 2259 ND<50 ND<Q.5 ND<0.5 ND<0.5 ND<0.5 - .- -
11/12/92 16.29 2242 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5
02/11/83 12.31 26.40 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 - --- -
04/14/93 12.01 26.70 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5
08/12/23 13.90 24.81 ND<50 ND<0.5 ND<(Q.5 ND<0.5 ND<0.5 - . .-
10/26/93 14.86 23.85 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -
02/17/04 38.19 12.99 25.20 ND<50 ND<0.5 ND<0.5 ND<0D.5 ND<0.5 --- - -
08/17/04 14.03 24,16 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 - - PR
11/18/94 37.24 13.44 23.80 ND<50 ND<0.5 ND<(.5 ND<0.5 ND<0.5 - - —
09/26/95 12.43 25.81 ND<50D ND<0.5 ND ND ND . —— —
12/06/95 38.18 13.14 25.05 ND<50 ND<0.5 ND ND ND —-- o -
02/14/96 9.05 29.14 ND<50 ND 1.8 0.49 0.82 —-- - —
10/29/96 12.85 2534 ND<50 ND ND ND ND - - -
0/29/97 9.02 2017 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20
04/30/97 12.05 26.14 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<50 == -
07/31/97 12.18 26.01 ND<50 ND<0(,3 ND<0.3 ND<0.3 ND<0Q.5 ND<20 == -
10/22/97 7.45 30.74 ND<50 ND<0.3 ND<0.3 ND<(.3 ND<0.5 ND<20
Q1/28/08 21.25 16.24 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 e ==
04/22/98 12.10 26.09 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 == -
07/08/98 10.40 27.79 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - -
10/22/38 1.55 24.64 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - -
01/13/99 12.05 26.14 ND<50 ND<(.3 ND<0.3 ND<0.3 ND<0.5 ND<20 - -
04/29/99 743 30.76 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 === -
01/15/02 - ND<50 ND<Q.5 ND<0.5 ND<0.5 ND<0.5 4.3
04/24/02 - - ND<50 ND<0.50 ND<Q.50 ND<0.50 ND<0.50 ND<0.50* .- -
08/23/02 P 12.35 25.84 ND<50 ND<0.500 ND<0.500 ND<0.500 ND<1.50 ND<0.500 1.6 6.8
12/08/02 P 12.37 25.82 ND<5Q ND<0.500 ND<0.500 ND<0.500 ND<1.00 ND<5.00 3.2 71
02/11/03° P 10.97 27.22 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 3.0 8.7
06/27/03 P 11.41 26.78 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 2.9 6.7
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Table 1
Groundwater Elevation and Analytical Data

ARCO Service Station #5387

20200 Hesperian Blvd.
Hayward, California
TPH
Casing Depth o Groundwater as Ethyl- Total
Woell Date Elevation Groundwater Elevaticn Gasoline Benzene Toluene benzene Xylenes MTBE DO

Number  Sampled (1) (g (ft) {ug/L) {ug/L) (ug/L) {ng/L) {ug/L) (ug/L) (mg/L) pH
A-10 12/07/92 38.94 16.81 2213 880 30 ND<2.5 ND<2.5 ND=<2.5 - -- o
02/11/93 13.15 25.79 210 ND<0.5 0.97 ND<0.5 ND<0.5 - .- ---
04/14/93 12.19 26.75 770 ND<0.5 3.0 0.78 1.9 - .- ---
08/12/93 14.87 24.07 380 ND<0.5 ND<0.5 ND<0.5 0.84 - - ---
10/26/93 15.65 23.29 290 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -— - --
02/17/94 38.66 14.16 24.50 B2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 - - -
05/03/94 14.00 24 .66 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 - - .-
08/17/94 38.72 15.08 23.64 ND<50 ND<0.5 ND<0.5 ND=<0.5 ND<0.5 -- - -—
11/18/94 14.68 24.04 ND<50 MND<0.5 ND<0.5 ND<0.5 ND<0.5 o en -
09/26/95 38.66 13.58 2508 ND ND ND ND ND - -- -
12/06/95 14.24 24.42 ND ND NO ND ND - - -

02/14/36 8.70 31.96 ND ND ND ND ND - - -
10/29/96 14,10 24,56 ND ND ND ND 1.1
01/29/97 11.20 24.46 ND<50 0.41 4.8 0.6 44 37 -- --
04/30/97 12.66 26.00 ND<20 0.40 4.2 0.5 3.8 50 - -
07/31/97 13.20 25.46 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 - -
04/22/98 12.60 26.06 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<20 -~
07/08/98 8.08 30.58 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - -
10/22/88 1115 27.51 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5
01/13/99 9.60 29.06 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<Q.5 ND<20 - -
04/29/99 11.15 27.51 ND<50 ND<0.3 ND<0.3 ND<0.3 ND<0.5 ND<5 - -
01/15/02 s - ND<50 ND<0.5 ND<0.5 ND<D.5 ND<0.5 17 - -
04/24/02 NM NM NS NS NS NS NS NS --- -
08/23/02 DRY DRY NS NS NS NS NS NS NS NS
1219/02 P 12.75 2591 ND<50 ND<Q.50 ND<0.50 ND<0.50 ND<0Q.5Q ND<2.5 (c) -- ---
0211/03° P 12.21 26.45 ND<S0 ND<0.50 ND<0.50 ND<Q.50 ND<0.50 1.9 1.3 6.7
06/27/03 P 12.66 26.00 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 0.99 0.8 7.2
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Table 1
Groundwater Elevation and Analytical Data

ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California

TPH = Total Petroleum Hydrocarbons analyzed using EPA Method 8015B Modified (prior to 2/11/03).

MTBE = Methyt tertiary butyl ether analyzed by EPA Method 80218 unless otherwise noted (prior to 2/11/03).

DO = Dissolved oxygen

ND < = Not detected above laboratory reporting limits.

NM = Not Measured

NS = Not Samplad

P = Purge

NP = No Purge

BRI = Not analyzed/Not available

npo/l = Micrograms per liter

mg/L = Milligrams per liter

* = Analyzed by EPA Method 8260B.

A = Analytical results as measured by EPA Methods 8020 / 8260,

(a) = well inaccessible

(o) = The analyte concentration may be anlificially elevated due to coeluting compounds or components.

(c) = The closing calibration was outside acceptance limits by 2%. This should be considerad in evaluating the results. The average % differance for all analytes
met the 15% requirement and the QC suggests that the calibration linearity is not a factor.

{d) = Estimated value. The reported value exceeds the calibration range of the analysis.

(e) = TPH-g, BTEX, and MTBE analyzed by EPA method 8260 B beginning first quarter monitoring event (2/11/03)

Source =The data in this table prior to September 2002 was provided to URS by Group Environmental Management Company and its previous

consultants. URS has not verified the accuracy of this data
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AttachmentA
Hydrogen Peroxide Galculations




Hydrogen Peroxide Calulations

ARCO Service Station #5387
20200 Hesperian Blvd.
Hayward, California

Highest Stoichiometric Mass of 02 Mass of O2 0, produced H,0, H,0; H,0, H,0, Safety Total
Groundwater Estimated Radius of Conc. FPHg TPH-g TPH-g 0,/CyH;, Required Required per litter of required required required required Factor | Requirement
Velocity Depth of Well Influence” - Width  Length Area Volume of TPHg total in water®  in soil® requirement Water Soil 7.5% H,0, for Water  for Soil  for Water  for Soil X20 of H;0,
{fi/yr) (1) (D (ft) (i} (&t)) () (pg/L) mass (kg) (kg) (kg) e'g) (g 1] _(g/L) {L) L) {Gal) (Gal) (Gal)
MW-1 N/A 25.00 14.00 10.00 10.00 100 2500 120 0.0084948  0.0025484 0.0059464 3.50 8.92 20.81 353 0.253 0.59 0.07 0.16 20.00 4.46
A4 N/A 25.00 10.00 10.00 10.00 100 2500 50 0.0035395  0.0010619 0.0024777 3.50 372 8.67 353 0.105 0.25 0.03 0.06 20.00 1.36
MW-3 N/A 25.00 10.00 10.0¢ 10.00 100 2500 50 0.0035395 0.0010619 0.0024777 3.50 372 8.67 353 0.105 0.25 0.03 0.06 20.00 1.86
A-8 N/A 25.00 10,00 10.00 10.00 100 25080 50 0.0035395 0.0010619 0.0024777 3.50 372 8.67 353 0.105 0.25 0.03 0.06 20.00 1.286
AR-1 N/A 25.00 10.00 10.00 10.00 100 2500 50 0.0035395 0.0010619 0.0024777 3.50 372 8.67 353 0.105 025 0.03 0.06 20.00 1.86
MW-2 N/A 25.00 10.00 10.00 10.00 100 2500 1100 0.0778690 0.0233607 0.0545083 3.30 8L.76 190.78 353 2.316 540 0.61 1.43 20.00 40.85
AR-2 N/A 25.00 10.00 10.00 10.00 100 2500 50 0.0035395 0.0010619 0.0024777 3.50 372 8.67 353 0.105 025 0.03 0.06 20.00 1.86
A-5 N/A 25.00 10.60 10.00 10.00 100 2500 50 0.0035395 0.0010619 0.0024777 3.50 372 8.67 353 0.105 0.25 0.03 0.06 20.00 1.86
A7 N/A 25.00 10.00 10.00 10.00 100 2500 54 0.0038227 0.0011468 0.0026759 3.50 4.01 9.37 353 0.114 0.27 0.03 0.07 20.00 2.01
A-9 N/A 25.00 10.00 10.00 10.00 100 2500 50 0.0035395 0.0010619 0.0024777 3.50 372 3.67 353 0.105 0.25 .03 0.06 20.00 1.80
A-10 N/A 25.00 10.00 10.00 10.00 100 2500 50 0.0035395 0.0010619 0.0024777 3.50 31 8.67 35.3 0.105 0.25 0.03 0.06 2004} 1.86
NOTE

Calculations for the injection of hydrogen peroxide for site 5387 solely based on the TPHg concentrations found in
the groundwater and estimated to be the same in soil, Safety factor of 20 should account for requirements of BOD
from soil. Site porosity estimated to be 0.3. Oxygenates concentrations are low, therefore, included in safety factor.
Moreover, the historic groundwater velocity for this site has been historically, and is neglected in the calculation.

Natural attenuation parameters monitoring highly recommended in order to access microbial activity.

a) Radius of influence from perozide injection is assumed to be aronnd 10 feet if pressure is applied.

b) Assumed to be 30% of the total TPH-g concentration

¢} Assumed to be 70% of the total TPH-g concentration

Calculation per well based on TPH-g concentration and a safety factor of 20 because of exclusion of soil BOD,

oxygenates, etc.

Sites 3387 H202 caleularions
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Attachment B
Historical Cross Sections and Boring Logs
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Zasing inslelislon oaiz
} Drinng - mewnos  Hollow Stem Auvger _
Mol clameer 12 nches | Top of Box Eevaner 38,30 Datum  MSL
: . LB Vvaer Level 13.5 148
TR SR+ S SRS 4 Time 14:35 16:48
S AN L S I R LA Dave 3/16/92___3/16/93
P | = e : B
: = : : & Crescripyon
: P PAVEMENT SECTION - 0.5 1L
T % —
! ! P e SILTY CLAY (CUML) - black (10YR 2/1}. medium stift,
{ - P2 / ~gamp, medium piasticity: 55% ciay, 45% Sill
i : i
< i 3 % 41 SILT {ML) - cark brown {10YR 4;’3}' medium stifl, gamp.
: j . - medium plasticity; 70% silt. 15% clay, 15% fine sand.
N . SBH - 4
: i AR-2 Color change 10 Gark olive gray (5Y 3/2) at 3.5 1.1
0 i 36 | | 50 |5 1-inch medium sand Jens al 4.0
H I B
! 1 B
i |
i 7
|
| B
& |
S&H g Greenish gray (5G 4/1); discoioration in rootnoles, moist
AR-2 | ar 8.5
£2 10 10.0 110
|
11
| 12
} F
! | 13
i | I iy
S&H | 14 H
| AR-2 Saturated at 13.5 1L
1167 | 18 | | 150 315E
i | {4
| ] 16 |
| | |
! ! 7
i { !
| ! i 18|
i i ‘.
| i S&H ! 18 Color change 10 veliowisn brown {10YR 5/8) with
| ? [ AR-2 greenish gray (35 4/1); discoloration a1 18.5 1, gecrease
29 b 1D 1 20.0 120 in sand 1 5% .

Remarks: » Sonvened to eguivalent siandard penatralion blows/m.

Log of Boring

@ GeoStrategies Inc. | AR,?_ |

208 NUMBER ASVIEWID BY RETEE OaTE REVISED DLTE SEVISED DATE
- ~ Sie3
s e




Fi0 Ioc8hon of  DOnnG - roelt NG 782608 Lae 3/ 96/8x Donng Ivc
i Cier: #ACC =rooucts Company SS#5367 1
See Piaie 21 | [Cocaver. 20200 nesoenan Bowevard
i iy San Lorenzo Snee: 3
| (goee oy RCN. Drver - W nazmat o 2
| Casmng insisialion oaix
Drinng mstnoc.  Holiow Stem Auger - ~ i
Hoie Glaméler: 12 Inches i Top of oz Eevauon . Dawm
g | i _ ~ E‘ Vveier Lave!
A T Y £< Time
IR A R SRR D S AL A O B
o= i F Crescripiton .
I | ) ; i
i i (21
i “ 2.
J PooE
i | : 231 1
! ! s
| S&H ! 24 .
07 |18 i AR-2 e SILTY SAND (SM) - gark yeliowish brown {10YR 4/4};
! i i 250 |25 q1 e medivm dense, sawrated; 75% fine sand, 25% siit.
1 ! | LT
; ! ik | 26 \
i | 1 LA ,
i z7 174" }[__Lens of fine to coarse sand at 28.5 fL.
28 et
S&H 29 SILT (ML) - olive brown (2.5Y 4/4); very stiff, very most,
| AR-2 meadium plasticity; 70% silt, 25% clay, 5% fine sand
Bz | 28 30.0 |30
I
| 31
. ‘,4’
2| LIy
33 IR .
| TE b1 SILTY SAND (SM] - oiive brown (2.5 Y 4/4), medium
! S&H | 34 LLEOF dense, very moist; B5% fine to coarse sand, 30% silt, 5%
AR-2 Lol clay.
51 25 350 |35 101
1 .
| 36
| Bottom of boring at 35.0 1.
| 37 3/16/83
l I |
! | 138 |
i [ ool
i i i [3g
| | ' o
! : s 40
t | Remares: * Converted to eguivalent siancard penstration blows/ti.
AL Log of Boring BORING NC
GS[ GeoStrategies inc.
GSI ~ AR-2
JOB NUMEEZR REViEWED By RG/SCE6 oaTE REWVISED DATE AEVISED ATz
7107




WELL CONSTRUCTION DETAIL |

A Total Depth of Boring 350 f

B Diameter of Borng ' 12 irn.
Driling Method Holiow Stem Aupe!

C Too ol Box Eievalion "38.38 fL
Referenced 10 Mean Sea Level

Referenced to Froject Daum

D Casing Length 35.0 h.
Material Sch. 40 PVC, Stis. St Chn St

E Casing Diameier 8 in.

F  Daptnto Top Perforations 50 fu

G Periorated Length ‘ 30,0 f
Pertorated interva! from 5.0 10 350 M
Perforation Type Continuous Wrap
Perforation Size 0.020 in.

H Surface Sealirom o to 1.0 H
Seal Material Concrete

| Backfitl from 1.0 1o 4.0 1
Backfill Material Naat Cement

J Sealifrom 40 1w 45
Seal Material Bentonite

K Gravel Pack from 45 10 350 H
Pack Materal  Lonestar #2/12 Graded Sand

L Bottom Seal ft.
Seal Material

M Waterproof vault box with locking cap and

Iock.

Note: Depths mzasured from initiat ground surface.

. Well Construction Detail ' WELL N
GeoStrategies Inc.
JOB NUMSER AEWVEWED BY REALST DuTT REVISED DTz RIVISED LT

wleir}siale] /073




rielg 0B NOT O DOMRE i —roest e 72808 Liane 316793 i Borng No
[Ter ARCC Croouct Company SS#5387 | ,c .
(See Piate 2} , [tecaor 20200 Hesperian Boulevard i T
I Ciy San Lorenzo | Snest
| Logoes oy RCM Srver W, mazmai | ¢ 2|
| Casing insialkanon aats
Drimng metnoc’  MHphow Stem Auge! | -
U hoie clameier. 12 1nches | Top of box Cievaxon » Dawm pASL
T o :? Vvaler Leve 12.0
?? ‘;_l—; :‘;TE. i;.g ] E T;_ = & é; Time oiE
= Ea L 8i @ 24 e Late 3/16/33
S . : ‘ & DescHouon
REEEXE ™ PAVEMENT SECTION - 0.251
: R V :
! ; : T SILTY CLAY (CL) - very aark gray (10YR 3/1); medium
] 2 ' __sliff. gamp, medm piasticity: 60% Cclay, 40% SilL.
oo ,
i i ! i o
r P S&H | 4 SILT (ML) - very oark brown (10YR 2/2); very stiff, 3amp.
w ! | AS-1 : medium piasticity; 80% sill, 20% clay, trace fine sand.
g | 25 | . 50 |5 !
: 3 I : :
i i & Color change 10 Gark olive gray (10YR 3/2) at4.51i
!
I 7
{
8
| S&H 8 Color change 10 olive gray {5Y 4/2), moist, Stift at 8.5 1L
| AS-1 .
o8 13 10.0 |10
11
12 hvi
] | .
| ! | 13
|
| S&H 14 Color coange 10 dark greemsh gray (580 4/1), sawrated
| AS-1 ar13.sh
440 | 17 150 115
! i
| 16
P |
] ! | 117
| | j |
i ! | |18
! i i |
! I S&H 19 Color change to oive (5Y 4/3), very stiff, decrease Ciay 10
! I AS-3 S9. increase in fine sand 10 15%, greenish oray (5GY
15 i 18 | ! 20D 120 4/4)- discoloration in rootnoles at 18.5 1L
Remarks: * Convenead 10 eguivalent standard penetration biows/iL

Log of Boring HORING NO

GeoStrategies Inc,
| . AS-1

= BEVISED DATE REWVSID DATE

JOB NUMBER ASWVEWID BY R3LES
b imtetalgle]




Fien wCalDs 5t poanng CTrroesine 752608 ale 216/8% | Bornng N
| Suer: LRCD Prooucis C:Ompany SS#SBSLi pEs
{See Piaie &) | Locaior 20200 hesoenan Souevard
| Sy San Lorenze Snee: 7
[Logoec by RO Driver W Hazmal o 2
- | Casing nswmhavon aze
Daiing metod. | Holiow S1em Auper |
Hove mameler. 12 nches | Top of Box Eevaton - Datum
o ' _ bg? | Water Lovel
oF L F.r i 3% BE D gy | Bl Tme
Propitr Rg L Eb iRia PR | 33 [ ome
{' c : | [ ' & Dascriphon
21 T
i -2
* i P
i i - 230 | -
i : o Color change to gark veliowisn brown {10YR 4/4):
? : S&M | {24 gecrease jine sand 10 a trace, increase ciay 1o 20%;
14§ 18 | P ASY | moist, black (10YR 2/1); motthng at 235t
| ! P 250 125
| ! i
! ! 28
| | |
I | 27
. ” <
i
28 A7 4
| S&H 28 14411 [ SILTY SAND (SM) - olive brown (2.5Y 4/4); medium
i AS-1 | . 1111 dense, saturatet: 55% fine sand, 40% sifl, 5% clav.
11 24 30.0 |30 B
31 % |
32 3 _'
| +471: e} ___Medium coarse sand at 33.5 1
S&H 34 Tl
AS-S 3497
6 z7 350 |35 Lidd
| | I | 36 ]
i | | | Bomom of boring at 35.0 1. ]
i f | 137 3/16/23
l | | : ‘
5 ] | 13e [ )
| % i L
| i ; A
i ] l b
i ' i 14D ' !
Retnarks:
: Log of Boring e
GeoStrategies Inc.
DATE - SIVISED DATE RWISED DAt

REWEWED 8y RGCED




2 1 ieotiic rolec unoergrounc voul = ¢
e T~ wdn loTwING SGR ONC K0T : I o
o ft xereremeecede ————— Elevation NA ; Cn |
: 1 i
I Surtace Seal O ft. to 1.5 i, ‘ < Lo
| " . ; :
- i | | Maierial Concreie L
i~ . . L
! ' L
L
.
£
< B
g =
Casing Materlah Backflik 1.5 1, to 4 fi. x i
Seh. 40 BYC Moteriol: Cerment Grout o
' g
g {
™~
< o
. -
W O
oo
X ; S
Sesir 4 ft. 1o 5 ft. =<
Materiat: Bentonite Peliets £
1 =
‘ Ef—’
ze
— 5
5.5 1t = Co
= - "
= z A 2],
Parforatlons: — Gravel Pack: 5 fi. to 16 ft,
Continuous Wrop, 0.06° = Motertal: Lonestor Coorse Sond
15.50 ft__| —
16 fL.——
Ssal, 16 ft. to 32.5 ft.
Moteriol: Cement/Bentonite Chips
Parforatlons, '% = '2
Foctory Siot, 0.02-in. = Gravel Pack: 32.5 ft. to 35 fi. o =
— : —= = £
iE Moteriol: Lonestar $2/12 Senc > Iz
1= E P
34.75 ft__ = = b
35 ft—1 e v P
T PR I3 W v > 1 ! {
;g;gé& 5 ;;3352&)9’( % &
DRI AR, % : o=
25.5 ﬂ_@“?%ﬂ\m%ﬁx s?bx\\ {_?2»5 { MQ‘lEFka Noive —— L '|
; | \ : g3
L T




Fien IGCBLUON O DOANG I Proect o 782608 Lrals 31719 J poanc o
i Tnent ARCO Frooucts Companv S5# 53“8_21‘ 4S.2
{Sea Piae 2 | Losauen 20200 Hespenan Bouwevard 1
P Sanlorenzo Sreel 1
ILogoec oy RCM Drwe”  W._ Razmal of 2 |
l Lasing nsaielon osle
Driwng matnes Hollow Stem Auoe!
mpie  Clarmeier: g incnes Top of box Eevakon : Drature
5 ) _ ;E-" Vvaiel Levei )
oo X & Foe =2 3 Date 311793
f = & ] Drescripuon
; PAVEMENT SZCTION - .51
; .9 /'/ .
: : // SILTY CLAY (CL/ML! - biack (10YR 2/1); med:wum Stifi.
2 / gamg, meocum plasticity: 60% clay. 40% sill,_rootholes,
i : i 3T %f. 1
s i o] ,/
; P B&M 4 i SILT (ML) - very dark brown {10YR); very stiff, damp.
i | | AS-2 | | medium piasticny; 80% sill, 15% clay, 5% fine sand.
& ;18 I BD !5 | roothoies.
i | i |
| i | 6 |
|
I 7
| E
j 8
Color chanpe 10 dark green gray (5GY 4/1); stiff, moist at
SE&H g B.51L
AS-2
7 11 | 10.0 130
i | 1]
I |
! 120 ]
] *“”
| 13
l Y] Color change to oiive {(5Y 4/3); with dark greenish
S&H | 14 = discolored rootholes; saturated at 13.5 1L
. I | AS-Z
247 I M | 150 [15
E
I
'
Color chanos 1o dark veliowish brown (10YR 4/8}; moist
11 &7 I with black mottiing (1CYR 2/1Y at 12.5 1.

Remams: = Convered 10 equivaiant standarc penstration blows/ii.

TR Log of Boring \ BOAING NG
G I\ GeoStrategies inc. AS 2
JOB NUMBER REVIEWED BY RGOS DaTT REVSED DATE REVISED DAT=

DIV




Tl GRION & DOMING T oroec o 792608 Liae 3,17/9% [ Borng Nz
| Cen: AACO Frooucts Company S6#5387| o
{See Plale 2; LOCaOn 20200 Hespernan Boulevarg i
Ty San Lorenzo | Sneet ¢
[Logoeec oy  RCM Driver W, Hazma: | o 2
I {as:ing nsialalon 0815
Dring mameoa  Holiow Siem Auper
Hole oemaler B inches | Too of box Ewevauon . Dawm
: . ; . L - ) I gg Waler Lavei
S : = & F & T is Daie
! « ' & Descripuon
21
|
22
[ P
; 23
| ; [ increase ciay 1010 20%:; saturated at 23.5 1L
L ©S&H | | 24
l : | AS-2 | ‘
S . 250 (25 R |
| [ 1‘ !
| | [ 26 |
| | i !
t 27| A
s
:‘" !
2B I
1.1 17{{__SILTY SAND (SM) - light ofive brown (2.5Y 5/4): very
S&H 2g AR B dense, saturated; 75% fine sand, 20% silt, 5% Clay
| AS2 ) .
0 69 | 300 |30 TR
SPT ' ‘ A 1l Descrease fine 10 coarse sand to 55%
| 31 F{ 47 || increase clay 10 15%, siftto 30%, at 30.5 11,
11 ' : :
22
33 Borom of boring at 31.5 1
317183 '
34
|
. I 35
f l
i | 351
| | !
i | 37
! i ! i
| ! 3e!
! i i ! oo
' i ! 39 |
i | oo
i i 140
Remarxs:
oo of Boring BORING NG
JOB NUMBER AZVIEWED BY RG/CEG ) DaTE AIVISED DaTE ASWVISED DATE




A Towal Depth of Boring 31.5 fu
Y B  Dhamewer of Borng 80 i i
——— 1 Driting Method Holiow Stem Auger i
- r/r/
Ry . )
0y C Top of Box cievauon fl.
SN, Referenced 1o Mean Sea Level
Wy Referenced to Project Daium
| )
s ! D Casing Length 300 f
s Material , Scneduie 40 PVC
E Casing Diameer , 1 i
F Depth1o Top Perforanions 280 ft
G Perforated Length ' 20 1
Perforated inierval from 280 10 300
Perforation Type Machine Slotied
Perforaiion Size 0.020 in.
H Surface Seal from 0 to 1.0 ft
Seal Material Concrete
A
| Backiill from 1.0 to 150
Backfill Matenal Neat Cemeant
J  Seafrom 150 1p 275 ft
Seal Material Bentonite
K Gravel Packirom . 27.5t0 300 1L
Pack Material  Lonestar #2/12 Graded Sand
L Botom Seal 1.5 L
Seal Material - ] Bentonite
M Waterproof vauill with siip Cap.
Y
I
! ] Note: Depths measured from intial ground surface.
Well Construciion Detail WELL NT
AT F.EVIISED DTE REVISED D

JOE NUMBER RIVIEWED BY RG/TES




el WSalon o Goning | —roest e 792608 Dale 377/93 ponng he
Tnen ARCD Prooucts wompany S5#5387 LA
[See Plale 2) | wocanon 20200 hespenian Boulevard o
[ Sy San Lorenzo Shee.
| Logged o RTM Db W Hazmal e
‘r_aasmg insalBon dald
Onling memoc.  Holiow Siem Auper i
Hoe aameler 10 Inches | Top of Dox Eevauorn Cawm:
z _ & | Waer Leve: 135
ST TS T - B S I £ TR
Lo ;7, 250 8 pé e 33 Diane 3/17/92
i S : i & Cresoriplon
o ;m BAVEMENT SECTION - 0.25 1
4 i [ i /
| ! ] ! / T SILTY CLAY (CL/ML) - biack (10YR 2/1): meGium stift.
: Pei / oamp, medium piasticry; 70% clay. 30% sill, race wood
| | ,._--| A tragments (fill).
; ' : © 3
114 ; : I ’// !
: i S&H | 4 : /
: '\ | AR / Trace fill gravet; very stift a1 2.5 .
85 | 18 | 50 |5 B | %
! l i /
i 1‘ ! B /
| [ ! | / A
! i 7 4%
B : SILT (ML) - greenisn gray (5G 5/1); stiff, moist, medium
plasticity; E5% siit. 15% clay, trace fine sand, roctholes,
. SE&H g
| AA ‘
270 | 13 | 10.0 110
110 Very stif at 11,0 fL
S&H
AA |12
120 25 12.5
_ 131
v increase silt to €5%; sawrated at 13.51L
S&H 14 =
| A-A
283 23 | 150 |15
| i _
| 16 B
| Bonom of boring at 15.0 1,
| 17 . 3M1M7/83
E ! | !
i | i 18] | ]
i i : Cebr ]
I i 191 |
i i ! o |
' 5 | 20 | ]
Remarks. # Boring A-A wes compleied as Vapor Exraction Wweli AV-1
= Convened 10 eauivalent siandard pengtraiion blows/i
Log of Boring HORING KT
REVIEWED BY RG/CEC SaTs REVISED BaTs REVISED DATE

s




WELL CONSTRUCTION DETAIL

—— L -
1
4 Toial Deorn of Boring 150 -fi ';
5 [nameter ol Bornng . 10 in.
Driling Metnod Holiow Stem Auger
C  Top of Box Elavauon fi,
Referenced 1o Mearn Sea level '
Reterenced 1o Project Datum
D Cesing Lengin 150
“ Matenal Seheoule 40 PVE
E Casing Diameter 4 n,
F  Depthio Top Perforauons 50 fL
G Perforated Length 10,0 f
Perforated interval from 50 1o 150 f
| Pertoration Type Conlinuous Wrap
Y Perforation Size 0.020 in.
b H Surace Seal from 0 1 10 #
Seal Material Concrete
Y _
A —_ .
A == i Backiil from 1.0 10 4.0 ft
et Backfill Maierial Neat Cement
= J  Sealfrom 40 to __45 f
= ; Seal Material Bentonite
G = K Gravel Pack from 45 to 150 #f
= Pack Material {onestar Coarse Aa. Sand
= L Bottomn Seal f
e Seal Material
g M Waterproof vault Dox with waterproof locking
= cap and lock.
Y =
Y
A
L
Y Y
) |
B——»—‘
Note: Depihs measwed from initial ground SUMESCE. i
|
: |
weall Construction Dezail wWELL NC.
GeoStrategies inc,
JOB Nl;i EI’-'_-F\ RIVIEWED BV RAITEG ORTT REWISED DAT=E REOWSED DT

e Xiak]




T Eromct 70280E, Lste EEIEE Toonng v T

Pl WBSEIDN G DONNE
| Cuent AACO Prooucts Company SS#53871 |, o, |
[See Piate 2) | Locaior 20200 Hespenan Bouevarc ; :
| Cuv San Lorenzg NEC
| Logpec oy RTM TDriter W, Hazmal | o' 1
Casing inslaiauon 08ie
Dong matno  Hollow Stem Auger
role oBmete’ 10 mnches | Too of Box Eevaton . Datum
- ' & Vvaier Love! 13.5
= , _ &
oz I T T U S ST 3 % 1 Time .38
28, ¢ef . gf | £ % iz Sz <770
EpE v Fe , 2F F £ Dene 3717/93
: £ { : & | Descriobon
: C / PAVEMENT SECTION - 0.251
! ' i1 f
T / SILTY GLAY (CL/ML) - black (10YR 2/1); medium stifl
: - ? " camp. medium plasticry; 60% clay. 35% sill. 5% fine 1o
i Loy / medium sand. -
i . fatl /
i ] o /
i L S&H 4 ! ?
i | P AB
R i 50 |3 | / Gravel concrete (filli; medium dense, wood tragments al
i I i { " 35t
i ! | 6 . /
! | L/ :
7 / // ,
v
8
S&H g
A-B
D 18 | 10,0 110 : SILT (ML) - olive brown (2.5Y 4/4); very stiff, moist; 75%
siit, 20% clay, 5% fine sand, wood fragements/roots.
| | 19
!
12
! E BRE1INE ’
| | A
| S&H .14 -
! AB
10 15 | | 15.0 |15 Greenish pray (5G 5/1), discoloration in rootiets; very
i | _ moist 10 saturated ar 13.5 fi.
I I 16
l | |
| | 70
I ! |
! l 181 ! -
! i P Bonom of poring at 15.0 %
i ! : l1gt | 3/17/83
i i ! |t
5 , 200 |
Remarks: & Boring 4A-B was compieted as Vapor Extracuon Wel AV-Z,
* Converled 10 equivalent standard peneiration biows/fi _
BORME NS

Log of Boring
GecStrategies Inc. E B

BT ASWVISED DA SEWETD DATE
R Tate

JO8 NUMBER ) REVIEWLED BY RG/CEG




- | WELL CONSTRUCTION DETAIL

et .C
A Toial Depth of Bonng 15.0 1
: !
B Diameter of Boring 10.0 in. }
Drilung Metnos Hollow Stem Augel i
C Toop of Box Elevation fi.
{ | Referenced 10 Mean Sea Level
Reterenced to Project Datum
[ Casing Length 15.0 fL
© . Material Scnedule 40 PVC
E Casing Diameter .4 in.
F  Depth o Top Perorations 7.0 1L
G Perforated Length 80 f.
Pertorated intervat from 70 0o 150 f
Perforation Type Continuous Yvrap
Perforation Size 0.020 ir.
H Surtace Seal from_ 0 to 1.0 1
Seal Material Contrete
{  Backfill from 1.0 10 6.0 fL
Backfill Material "~ . Neat Cemenl
J  Sealfrom : 5.0 10 85 1.
Seal Material Bentonite
K Gravel Pack from 6.5 to 150 1
Pack Material Lonestar Coarse Ag. Sand
L Botom Seal .
Seal Material
M Waterproof vault box with waterproof locking
cap and Iock.

Note; Depths measured from intial ground suriace.

Well Consiruction Detail ' WELL NG

GeoStrategtes inc, |
| | AV-2

REVISEDD DATE REVISED DLTE

JOB RUMEBER : REVIEWED BY RG/CEC . DATE




T Froeci ve 7820608 ome  3/17/52 1 poring o

Figla (OCBUOM & DOTING _ !
| Cuen: ARCO Froguats Company £5F 5387 ~
(See Plae 2) : [Locawer 20200 Raspenian Boulevart 7 T
Coy San Lorenzo | Sreet 1 |
Logoee oy ROKM Drier W Hazmar | o 1 i
Lasing msiahapon o&a
Tmiing mewnco:  Hoilow Stem Auger |
Fove GuEMeLer 10 ncnes | Top oi box Ewvauon - Dawm
{ 5 .é o . - ! "5; | Wvaier Leve: 1113'051 .
T O F & - ¥z T2 =L = iz Time :
BE [ £%; 0 :E . FF F & P % Doare 317/93
! ® e i I ° JE,‘ |r Diescriphion
; \ R PAVEMENT SECTION - 0.251
! : P 1.—_—_= /
: o / T SILT CLAY (CL/MLU) - biack (10YR 2/1); medum stiff,
! 2 / Gamp. medium plasticity: 70% clay, 30% silt, trace fine
i Lo P/ sand.
: : b m L/
i . [
T a LT /
! | S&H | ;4 \ /
| i . AC | | ) Color change 10 cark olive oray (5Y 3/2) - very stiff, fine
16 ] 20 I 30 |5 | rootiets a 4.0 1L !
I I ! i
[ [ i g !
I |
: 7 | SILT (ML) - oark olive gray {5Y 3/2); very stiff, moist,
| - mecium piasticity, 65% sill, 30% clay, 5% fine sand,
8 rootiets. :
S&H 9|
A-C
105 i8 100 |10
‘ 11
S&H Decreased clay to 10% at B.S fi,
A-C |12
208 .31 12.5
I 131
i | |w
S&H | 14 - .
I-(Push)| A-C .
B47 | | | 15.0 }15 E Greanish gray (5G 5/1) - discoloration in rootiets and
| | | | 135 1M
| | 16 ‘
1 I |
| l 7
j o i .
E | J 181 Bonom of boring at 15.0 11
i | ; o 3/17/23
| | : 19
| I i P
! 20! |
memarks: ¢ Boring 4-C completed as Vapor Extraction Well AV-3 7 ‘
* Converied to equivaient stancarg penetranon blows/t B

QORI_NG NC

L.og of Boring

[ GecStrategies Inc.
7 | A-C

DAIE REWVSED DATE AIVISED DATE
0%

JOB NUMBEF, FWViEWED By RG/CED

e




WELL CONSTRUCTION DETAIL

£ 'ﬁ : A - Toial Deptn of Boning 150 t
o | ,
! : | i B Diameter of Bonno 10.0 n.
: ‘ Diriliing Metnod Holow Stem Augder
I C Topof Box Sigvation fl.
i -1 Aeferencen 1o Mean Sea Level
Relerenced 1o Project Datum
D Casing Lengin 100 1
Materal Scnedule 40 PVC
£ Casing Diameer 4.0 in.
F DepthtoTop Pen‘oraiioné 50 1.
G Periorated Length 10.0 fL
Perforated Interval from 50 10 150 t
Perforation Type Continuous Wrap
Perforation Size 0.080 in.
H Suriace Sealtrom . 0 10 1.0 1
Seal Material Concrete
| Backfill trom 1.0 o 40 f
Backdll Material Neat Cement
J Seal from - 4.0 to 4.5 1l
Seal Material Bentonite
K Gravel Pack from 45 10 150 ft
Pack Material Lonestar Coarse Ag. Sand
L Borom Seal it
Seal Material :
M Waterproof vault box with waterproof locking
cap and lock.

Nowe: Depths measurec trom initial ground suriace.

) well Construction Deail WELL ND.
GeoStrategies Inc.
AV-3
JOS NMUMBZR REVIEWED BY RS/CEG DATE PIVIBED DATE REWVISED DT

FRTPANR 383




URS | LETTER OF TRANSMITTAL

1017/03
TQ: Scott Seery FROM: Teresa Tamburello
500 12 th. St. A
Oakland, CA 94607 Attention:/qf}p.‘.w
B No 0(‘ 9 Q‘J:
B ey,
RE: RE-SEND (WORK PLAN FOR SITE 5378) ‘ﬂw.\ 20573
"'a’ =,
The following items are being sent: CAttached O under separate cover by ~7 ”,L .
m Shop Drawings O Prints [ Pians W Samples [0 specifications ﬁCodﬁr’bf Letter
[ Other
Copies Date or Number Description
1 August 11, 2003 Work Plan for Hydrogen Peroxide Injection

Arco Service Station #5387

20200 Hesperian Bivd

Hayward, California
Transmittals for reasons checked:
O For Your Approval O No Exceptions Taken [ Resubmit copies for approval
OFor Your Use [ Make Corrections'Noted O submit copies for distribution
O as Requested - O Amend and Resubmit ' O Return corrected prints

For Review and Comment d

Remarks:  Attached is the work plan you discussed with Scott Robinson that was originally addressed to the wrong
person. Sorry about the mix-up. Call if you have any concerns or questions.

Copies:

If enclosures are not as noted, kindly notify us at once.

e Aol

resa eIIo

URS Corporation
Qakland




