
SE R
@
co

l e t te r t ransmi t ta lo f

&'rG1
SECOR INTERI{ATIONAL INCORPORATED

57 Lalayette Circle,2d Floor
Lafayette, cA 94-tt9
925-299-9300 rEL / 92F299-9302 rax

attention:

company:

address:

project:

Job no.:

enclosed:

Eva Chu dat€:

Alameda County Health Care Services Agency

'| 131 Harbor Bay Parkway
Alameda, Calilornia 94502

575 Paseo Grande, San Lorenzo

Remedial Action Work Plan Addendum

December 9, 2003

(x)

Proposal
Contract
Report
Letter
Other:

As Requested
Review
Your lnformation
Approval
Signature
Return
Other:

comments:

Eva,
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Lafayette, CA 9454s
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RE:

December 9, 2003

Ms. Eva Chu, Hazardous Materials Specialist
DeDartment of Environmental Health
Alameda County Health Care Services Agency
'l 131 Harbor Bay Parkway
Alameda, California 94502

Remedial Action Work Plan Addendum
The Bohannon Development Property
575 Paseo Grande, San Lorenzo, California
SECOR PN: 05OT.50063.02

Dear Ms. Chu:

SECOR lnternational Incorporated (SECOR) has prepared this Remedial Action Work Plan
Addendum (Addendum) on behalf of Bohannon Development Company (Bohannon) for the property
located at 575 Paseo Grande, San Lorenzo, California. This Addendum describes changes made to
the nitrate injection pilot program outlined in the Remedial Action Work P/ar (RAWP) prepared by
SECOR and dated October 25, 2002. The overall remedial approach described herein was
discussed with you during our November 5, 2003 meeting.

BACKGROUND

The Site is located in a mixed-use commercial and residential area (zoned commercial, C1)at the
corner of Paseo Grande and Paseo Larga Vista in San Lorenzo, California (Figure 1). Prior to 1969,
the site had been used as an automobile service station. In anticipation of property redevelopment,
initial investigation activities were conducted in March '1995 to determine if oufof-service
underground gasoline service station equipment remained on-site. In summary, the lnvestigation
identified what appeared to be the former tank pit, approximately 1 10 feet of fuel delivery system
piping, and a grease sump and/or hydraulic lift pit in an area which may have been the former
service garage.

Subsequent work included soil excavation and groundwater monitoring well installation and
sampling, which indicated groundwater beneath the Site, is impacted by petroleum hydrocarbons.
During telephone conversations with SECOR in June 2002, the Alameda County Health Care
Services Agency (ACHCSA) requested remedial measures to reduce petroieum hydrocarbon
concentrations in the groundwater.

In response to this request, SECOR prepared the October 2002 RAWP, The RAWP identified nitrate
injection as a potentially effective method of decreasing concentrations of dissolved-phase petroleum
hydrocarbons in groundwater beneath lhe Site. The RAWP also proposed the initial advancement of
on-site soil borings to assess the presence of petroleum hydrocarbons in soil that could potentially
decrease the effectiveness of the nitrate injection by providing an ongoing source of impact to
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groundwater. A secondary goal of the soil boring investigation was to better define the subsurface
lithology and water-bearing zones.

In January 2003, SECOR advanced six direct-push soil borings to a maximum depth of 26 feet below
ground surface (bgs) for the collection of soil and grab groundwater samples. The following is a brief
summary of lhe findings of the investigation, as reported in lhe Limited Subsuiace lnvestigation
Repoft and Work Plan for Additional Soil and Groundwafer Assessrnenf dated February 19, 2003:

o Based on the classification of malerials encountered in the soil borings, SECOR divided the
geology beneath the site into three zones, designated 'A' (from the ground surface to 16 feet
bgs), 'B' (16 to 21 feet bgs), and 'C' (21 feet bgs and deeper):

o Perched groundwater was encountered within fill materials at approximately 5 to 8 feet bgs,
and water-bearing zones were encountered in silt and sand at depths of 13 to 15 feet bgs, in
sand from 16 to 19 feet bgs, and in silty sand at 22.5 feet bgs;

o The majority of chemical impact to soil was identified in silty clay from approximately 8 to
13.5 feet bgs within and adjacent to the former underground storage tank (UST) and pump
island excavat ioniand

o Grab groundwater sample analytical results indicated that groundwater in the 'B' and 'C'

zones may be impacted with petroleum hydrocarbons,

Based on data obtained during the January 2003 investigation, SECOR has revised the remediation
pilot program to include injection of hydrogen peroxide to address residual concentrations of
petroleum hydrocarbons in soil. This approach, as well as minor revisions to the nitrate injection pilot
program, is discussed below.

Nitrate Iniection Pilot Test

SECOR proposes proceeding with the nitrate iniection bench study and pilot test as described in the
RAWP, As illustrated on Figure 2, SECOR proposes installing two'A'-zone nilrate injection wells
and one'B'-zone injection well along the soulhwestern property line directly upgradient from MW-4.
Concenlrations of nitrate ahd petroleum hydrocarbon constituents in the'A'zone will be monitored
using N4W-4, and SECOR will install one 'B'-zone observation well adjacent to MW-4. The inlection
wells will be located on approximate 1O-foot centers, and the 'B'-zone observation well will be
located approximately '10 feet from existing well MW-4 (see Figure 2). Well designations and
construction details are summarized in the table below.
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The appropriate nitrate dosing will be determined by bench-scale testing as described in the RAWP
SECOR proposes an initial injection of 500 gallons of solution, prepared on-site in a polyethylene
batch tank, The tank will be plumbed to the injection wells with an inline gate valve and flow meter.
The solution will initially be introduced into the wells under gravity to the extent feasible. lf this
method proves too slow, SECOR will pump the solution into the wells using a centrifugal pump, at a
pressure not to exceed 20 pounds per square inch (PSl). SECOR seeks to minimize pressurjzation
of the solution to the extent feasible to avoid forming preferential flow pathways within the accepting
formation. The nitrate injection system is represented schematically on Figure 3.

Following the initial injection, SECOR will monitor key parameters in the observation wells as
outlined in the RAWP Based on interpretation of these parameters, subsequent injections may be
performed during the pilot test period to determine the appropriate dosing requirements and iniection
intervals for full-scale remediation.

Hvdrooen Peroxide Iniection Pilot Test

SECOR'S January 2003 investigation identifled elevated levels of petroleum hydrocarbons in soils
beneath the Site. In order to prevent a 'rebound' effect whereby concentrations of petroleum
hydrocarbons in groundwaler initially decrease due to injection of nltrate, then increase due to the
remaining source in soil, SECOR proposes a pilot study to chemically oxidize impacted soils by
injecting hydrogen peroxide. Similar to the nitrate injection pilot study, SECOR proposes to introduce
hydrogen peroxide solution into the subsurface via injection wells. The hydrogen peroxide will serve
to rapidly oxidize free-phase petroleum hydrocarbons, and provide oxygen to stimulate lhe natural
degradation of dissolved-phase petroleum hydrocarbons in groundwater.

Because the area of the former dispenser island (ust east, or upgradient, of well MW-3) has been
identified as containing the highest concentrations of petroleum hydrocarbons in soil, SECOR
proposes this area for the pilot test. SECOR will install a total of eight injection wellst four each
screened in the 'A and 'B' zones for the injection of hydrogen peroxide. Each of the injection wells
will be installed in a separate borehole. As illustrated on Figure 2, the wells will be installed on 10-
foot centers. To monitor the effectiveness of the hydrogen peroxide injection in the source area,
SECOR will install one dualcompletion monitoring well, with casings screened in the 'A and 'B'
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Well lD Purpose Casing Oiameter
(inches)

Screened Interval
(feet bgs) / zone

NIW-A1 Injection 8-15 / 'A zone

NIW-A2 Injection 8-15 / 'Azone

NIW-81 Injection 17-22 | 'B' zone

MW4 (existing) Observation z 6-15 / 'A zone

NOBS-B Observation 17 -22 | 'B' zone
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zones, in the center of the injection cluster. Downgradient well MW-3 will also be utilized to monitor
groundwater conditions. Iniection and monitoring well locations are illustrated on Figure 2, and well
designations and construction details are summarized in the table below.

Based on geochemical data obtained at the sile to date, SECOR anticipates using a 5 percont
hydrogen peroxide solution to be prepared on-site using a polyethylene batch tank. The tank will be
plumbed to the injection wells with an inline gate valve and flow meter. SECOR proposes an initial
injection of 500 gallons. The solution will initially be introduced into the wells und€r gravity to the
extent feasible. lf this method proves too slor,, SECOR will pump the solution into the wells using a
centrifugal pump, at a pressure not to exceed 20 pounds per square inch (PSl). SECOR seeks to
minimize pressurization of the solution to the extent feasible to avoid forming preferential flow
pathways within the accepting formation. The hydrogen peroxide injection system is represented
schematically on Figure 4.

Subsequent monitoring of groundwater parameters including oxidation-reduction potential (ORP),
pH, specific conductivity, hydrogen peroxide, dissolved oxygen, and ferrous iron concentrations will
determine if additional injections are appropriate. Based on the geochemical data, subsequent
injections may be performed during the pilot test period to determine the appropriate dosing
requirements and injection intervals for full-scale remediation.

Select soil samples will be collected during well installation and analyzed for constituents of concern
to provide additional data on baseline conditions. At the conclusion of the pilot lest, additional soil
borings may be advanced to collect data on the effectiveness of hydrogen peroxide injection.
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Well lD Screened lnt€rval
(feet bgs) / zone

PIW-41 Injection 6-10 / 'A' zone

PIW-A2 lnjection 6-10 / 'A' zone

PIW-A3 Injection A 6- 10 / 'A' zone

PIW-A4 Injection 4 6-10 / 'A' zone

PIW-81 Injection 4 1Q-22 I 'B' zone

Ptw-82 In.iection 10-22 I 'B' zone

PIW-83 Injection 10-22 | 'B' zone

PIW.84 injection 4 10-22 I 'B' zone

POBS-AJB Observation 6-10 & 10-22 / ' ,A' ,&'B' ,
zone

MW-3 (existing) Observation 2 6-15 / 'A' zone
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General Considerations Reoardinq Nitrate and Hvdrooen Peroxide lniections

Groundwater monitoring and injection wells will be permitted with the Alameda County Public Works
Agency (ACPWA) and all drilling activities will be performed under the drrection of a California
Registered Geologist. Prior to injection of solutions, the work areas will be secured using lockable
temporary fencing with privacy slats. All preparation of solutions will be performed on-site using
secondary containment and appropriate personal protective equipment. The Alameda County
Health Care Services Agency (ACHCSA) will be notified at the beginning and completion of injection
activities.

lmplementation Schedule

SECOR anticipates completing the installation of injection and observation wells within four weeks of
approval ot this Addendum. The nitrate and hydrogen peroxide injection pilot test will commence
within four weeks of well installation, with a pilot test duration of approximately six months. SECOR
will submit a complete summary report detailing the procedures and findings of the pilot test within
six weeks ol compl€tion of the study.

Should you have any questions or concerns regarding thls Addendum or the proposed scope of
work, please contact the undersigned at (925) 299-9300,

Sincerely,

SECOR International Incorporated

SECOR International Incorporated
December g, 2003

Neil Doran
Project Geologlst

Drew Bassak. Steefel. Levitt & Weiss
Bob Webster, Bohannon Development Company

Attachments: Figure 1 - Site Location l/ap
Figure 2 - Proposed Iniection and Observation Well Locations
Figure 3 - Nitrate Injection and Observation Schematic
Figure 4 - Hydrogen Peroxide Injection and Observation Schematic
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