
T'RS
I
7
I

Uof ,+lPfu/Fb
lO 'Z?-  o3

August I l. 2003

Mr. Amir Gholami, REHS
Hazardous Materials Specialist
Alameda County Health Care Sen iccs Agency n :\
I  l i  I  Harbor  Bay Parkway.  Sui tc  250
Alameda, Califomia 94502-6577 \L

I
V}

w

URS Corporation
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Oakland, CA 94607-4014
Te l : 510 .493 .3600
Fax: 510.874.3268
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\  A{JG 142003

Envircnrnenfol Heofh

RE: WORK PLAN FORHYDROGEN PEROXIDtr INJECTION.
ARCO SERVICE STATION #5387,
2O2OO HESPERIAN BOULEVARD. HAYWAR.D. CALIFORNIA

Dear Mr, Gholami,

LIRS Corporation (URS) has prepared this work plan on behalf of Atlantic Richfield Company
(ARCO - an affiliated company of the Group Environmental Management Conipany) for ARCO
Sewice Station #5387, located at 20200 Hesperian Boulevard in Haluiard, California (the Site)
(Figure 1), This work plan was prepared to perform a hydrogen peroxide injection in the area of
the northwestern dispenser, Soil samples collected beneath the northwestem 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 ofthe northwestern
dispenser,

SITE BACKGROUNI)

Site Hydrogeology

The dominant Site lithology is a sequence ofdark clays grading into sands and gravels at deprh
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 June27,2003 second quafter monitoring event
(Table 1). Depths to groundwater range from L l2 feet in MW-3 Io 12.95 feet in A-7 and the
groundwater gradient from this quarter was approximately 0.005 towards the west iTigure 1).
Benzene concentrations in samples collected from all ofthe 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 sarnples was in MW-3 at (0.61 micrograms per liter [pg/L]) and the maximum
observed was in MW-1 (170 !Lg,{-).
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History of Remedial Action

The Site is a former seruice station located at the southeastern corner ofthe 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-l through
SB-4) and installed three groundwater monitoring wells (MW-l through MW-3). In October and
December 1991, GSI 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 wetl (AR-l) at the Site. One oflSite downgradient exploratory soil
boring was drilled and completed as groundwater monitoring well A-10 on November 18, 1992,
GSI 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 ofthe 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 I 09 x 10-a and
9.92 x 1O'". Storativity values appear to represent an aquifer that is unconfined to semi-confined,
The maxitnunr drawdown was seen in well A-7 at 0.55 feet below initial waterlevels. Well A-7
is approximately 80 feet downgradient from the pumping well AR-1, Finally, the well eiliciency
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 ofthe fine-grained nature ofthe aquifer in the area around the well
(GeoStrategies, 1993).

GeoStrategies performed two vapor extraction tests (VET) and one vapor exlraction/air sparging
test (VEAT) at the Site on March 24, 1993. A fourth test (VET) was perfomed on August 13,
1993. These tests were performed on four distinct groups ofwells. The effective radius of
influence was estimated to be 20 feet. The calculated hydrocarbon removal rates for these tests
ranged from I I 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 ofdispenser No. 8 while
overseeing the re-booting ofthe 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 instailed one hand auger soil boring (HA-1) to a total depth of
approximately 13 feet bgs at an angle approximately 60 offhorizontal. Soil samples were
collected at 3 -feet, 6-feet, 9-feet, and 12.5-feet bgs for chemical analysis. Based onthe analytical
results, it appears that the soil beneath dispenser No. 8 was not significantly impacted- Benzene
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concenffations 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-l). Test results indicated limited success
using DPE on wells MW-2 and AR-I to mitigate soil and groundwater impacted by
hydrocarbons and MTBE. The recent increase in MTBE concentrations at AR-l, MW-I, and
MW-2 may be the result of constituents from the vadose zone being flushed into the groundwater
by increased infiltfttion of precipitation. Approximately 20 to 25 percent of the ground surface
at the Site is now dirt mther 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
concentxations, 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:

Fe2* + H2O2 -=> OH. + OII* + Fe3*

The hydroxyl radical then reacts witi an organic compound, oxidizing it to produce degraded
products. Hydroxyl radicals have a higher oxidation potential than hydrogen peroxidd, and a
higher second order rate constant. Therefore, hydroxyl radicals are stxonger 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, aT.5Vohydrogen peroxide solution will be introduced to wells A-7, AR-1, AR-2,
MW-l, MW-2 (Figure l). 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 ofthe 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-I, AR-2, N{W-I, NtW-2
and then at a frequency determined from the initial results. Dissolved oxygen (DO)
measurements will be collected from wells A-7, AR-l, AR-2, MW-I, 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 fenous iron by EPA Methods 31O.2,353.2,375.4, and200.7,
fespectively.

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 concentratiors. The effectiveness of these enhanced natural attenuation activities
and the distribution of dissolved hydrocarbons beneath the Site will be periodically reviewed. ff
warranted, changes to these conective action activities will be recommended.

r Dissolved Oxygen: During aerobic biodegradation, DO levels are reduced as aerobic
respiration occurs. DO is the most thermodynamically favored electmn acceptor used in
aerobic biodegradation of petroleum hydrocarbons. Active aerobic biodegradation of BTEX
compounds requircs at least I 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 I 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-l) to 5.0 (4'-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 l).

r 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.

. 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 L).

r Nitrate: After DO has been depleted in the microbiological treafinent zone, nirate 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
concen ations vary indirectly with hydrocarbon concentrations, anaerobic biodegradation of
fuel hydrocarbons is probably occurring.

r Ferrous lron: In some cases, ferric iron is used as an electron acceptor during anaerobic
biodegradation of petroleum hydrocarbons. In this process, ferric iron is reduced to ferrous
iron, which may be soluble in water. Therefore, if the fefious 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.

K\x-eov\_wast€\BP GEM\Sit€s\Scott Robinson\Paul Supple\5387UI2O2 538? H202 Wtrkplatr.doc
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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.

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

Sincerelv.

IJRS CORPORATION

6*X.--"-^^-
Scott Robinson
Project Manager Senior Geologist

Figure l: Crroundwater 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)

BARBARA J
JAKUB
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Barbara J. Jakub3.G.
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Lerren or TnRrusu[TAL
10t17t03
TO: Scott Seery FROM: TeresaTamburello

500 l2 th. st.
Oakland, CA 94607 Auentuf/o')-

'$;:'0":)7;'**
RE: RE-SEND (WOBK PLAN FOR SITE 5378

The lollowing items are being senl:
E shop Drawings E Prints
E other

E Under separate cover by
E Samples E Specifications

EAttached
E Ptans dbl?h""u",.

Copies Description

Work Plan lor Hydrogen Peroxide Injection
Arco Service Station #5387
20200 Hesoerian Blvd
Hayward, California

Transmittals for reasons checked:

E For Your Approval
EFor Your Use
El As Requested
d For Review and comment

E No Exceptions Taken
E tr,take Correclions' Noted
E Amend and Besubmit

E Resubmit copies for approval
E SuOmit - copies tor distribution
E Return- corrected prints
tr

August 1 1, 2003

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

Copies:

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


