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April 27, 2007 Our Ref.:  053-7020 

Alameda County Environmental Health Services 
Environmental Protection 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502 

Attention:  Ms. Donna Drogos 

RE: SOURCE ZONE REMEDIATION PLAN ADDENDUM, FUEL LEAK CASE NO. 
RO0000278, DESERT PETROLEUM, 2008 1ST STREET, LIVERMORE, 
CALIFORNIA  

Dear Ms. Drogos: 

Golder Associates Inc. (Golder) has prepared this addendum to our Source Zone Remediation Plan1 
on behalf of Valley Gas (Formerly B&C Minimart) for the Dessert Petroleum (DP) site at 2008 1st 
Street, Livermore, California.  This addendum has been prepared in response to and as requested by 
the Alameda County Environmental Health Services (ACEHS) in a letter dated March 26, 2007.2  
Pertinent excerpts of this ACEHS letter are included in Attachment A.  Golder’s responses to 
ACEHS’s comments/requests, are in the following sections.  The sections have been organized to 
correspond to the ACEHS letter. 

a. COCs 

The Source Zone Remediation Plan was prepared to address the chemicals present beneath the Groth 
property that might pose an unacceptable risk to future residents in buildings on that site.  The current 
land use around the DP site is commercial; however, as part of a redevelopment effort being 
conducted by the City of Livermore, The Groth Brothers site is to be redeveloped as mixed high-
density residential with integrated retail stores.  The proposed redevelopment is the driver for an 
accelerated evaluation of potential vapor risk at the site and remedial action (as necessary).  The 
source zone investigation3, risk assessment4, and source zone remediation plan were prepared at the 
request of the City of Livermore.5 

In the conclusions of the risk assessment, Golder recommended remedial actions targeting dissolved 
benzene, with a cleanup goal of 418 microgram per liter (ug/L), and mitigating the non-aqueous phase 
liquid (NAPL) source area.  Therefore, benzene and NAPL were the “chemicals of concern” (COCs).  
These remedial targets were the basis for the remedial action objectives described in the Source Zone 
Remediation Plan.  The preferred alternative, in situ chemical oxidation (ISCO) using ozone, is a non-

                                                      

1 Golder Associates Inc., Source Zone Remediation Plan, August 11, 2006. 
2 Alameda County Environmental Health Services, Letter to Mr. Balaji Angle, et al, March 26, 2007. 
3 Golder Associates Inc., Field Investigation for Source Zone Remediation, June 6, 2006. 
4 Golder Associates Inc., Screening Vapor Intrusion Risk Assessment, May 31, 2006. 
5 City of Livermore, Letter to Mr. Balaji Angle, August 5, 2005. 
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selective oxidation method.  In an oxidizer-strength ranking of nine common oxidants ozone is behind 
only hydroxyl radical and sulfate radical6.  Therefore, ozone is a powerful oxidizer and will create a 
non-selective oxidizing environment that will treat the organic chemicals present in the groundwater 
and soil.  Therefore, even though other organic chemicals (methyl tertiary butyl ether and 
tetrachloroethene) present in the groundwater are not remedial targets, these chemicals should also be 
oxidized in the presence of ozone7. 

b. By-Products 

As stated in the Source Zone Remediation Plan, to confirm the effectiveness of ozone as an oxidant 
and to assess whether ozone sparging will generate chemical species that are deleterious to 
groundwater quality, bench-scale testing will be performed using representative aquifer materials and 
groundwater.  The aquifer materials and groundwater for the bench-scale testing will be collected 
during the installation of the sparge wells.  The formation of by-products will be evaluated as part of 
the bench test. 

c. Monitoring Well Network for Pilot Test 

Golder proposes the addition of monitoring well MW-5 to the monitoring network and the installation 
of an additional monitoring well approximately 100 feet directly south of monitoring well MW-5.  
These two wells will monitor the pilot test effectiveness in the down gradient direction.  The new 
monitoring well will be constructed in the same manner as MW-5.   

For vertical monitoring, Golder proposes adding zone (Z) 1 (24 to 28.5 feet below ground surface (ft 
bgs)), Z2 (35.5 to 40 ft bgs), Z3 (48.6 to 55 ft bgs), and Z4 (60 to 65 ft bgs) of the multi-level 
monitoring well, CMT-4.  Golder’s intent for adding these zones of CMT-4 is to provide three 
dimensional monitoring of the oxidant dispersion and treatment effectiveness.  Although CMT-4 is 
not down gradient of the pilot test ozone sparge points, the oxidant dispersion will not be greatly 
influenced by the natural groundwater movement, but will be influenced to a greater extent by the 
injection pressure in the sparge point and the permeability of the surrounding soil materials.  In 
addition, the half-life of ozone in water is typically 30 minutes8; therefore, before the natural 
movement of the groundwater can have an appreciable effect on the migration of the injected ozone, 
the ozone will have reacted or degraded into dissolved oxygen.  Golder will monitor dissolved 
oxygen concentrations in the downgradient wells (the new well and MW-5) as well as the other wells 
included in the monitoring program.   

In order to evaluate displacement of impacted groundwater, Golder will increase the monitoring 
frequency of the non-sparge point monitoring locations to once every two weeks during sparging.  In 
this manner, Golder will collect data to evaluate temporal and spatial trends.  Concentration increases 
in one or more of the monitoring locations will indicate whether impacted groundwater has been 

                                                      

6 Interstate Technology & Regulatory Council (ITRC), Technical and Regulatory Guidance for In Situ Chemical Oxidation 
of Contaminated Soil and Groundwater, Second Edition, January 2005, Page 2. 
7 Interstate Technology & Regulatory Council (ITRC), Technical and Regulatory Guidance for In Situ Chemical Oxidation 
of Contaminated Soil and Groundwater, Second Edition, January 2005, Table 1-6, Page 17. 
8 Interstate Technology & Regulatory Council (ITRC), Technical and Regulatory Guidance for In Situ Chemical Oxidation 
of Contaminated Soil and Groundwater, Second Edition, January 2005, Page 14. 
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displaced.9  Golder will also reduce the potential for displacement by pulsing the operation of the 
sparge points; continuous operation will likely involve sparging into one or two sparge points at one 
time and rotating from point to point in a programmed sequence. 

d. Pilot Test Frequency 

The Source Zone Remediation Plan included performing the pilot test for one to two months and 
Golder will recommend whether or not to operate for the second month based on the results of 
performance monitoring and whether the ozone sparge system has operated as planned.  If the sparge 
results do not provide sufficient trends or the results are inadequate for evaluating full scale operating 
parameters, Golder will recommend operating for a longer period in an attempt to resolve the 
inadequacies with more data.  If there are operational problems with the ozone sparging equipment 
such that continuous planned operation has not consistently occurred, Golder will recommend 
operating for a longer time period to collect data during periods of consistent operation.  Golder will 
monitor groundwater as described above (once every two weeks) and in the Source Zone 
Remediation Plan in order to evaluate displacement and other phenomena of interest.  This 
monitoring frequency has been chosen to provide data points in order to assess temporal and spatial 
trends during the proposed operational timeframe. 

When the pilot test is completed, Golder recommends allowing the subsurface to equilibrate for two 
weeks before collecting samples to evaluate rebound.  In full-scale remediation situations, rebound 
monitoring should typically be performed at least 3 months after the cessation of injections10; 
however, for this pilot study, that timeframe may be unrealistic due to the impending development of 
the Groth Brothers site.  During rebound testing, Golder will monitor groundwater parameters such as 
dissolved oxygen and oxidation reduction potential.  If these parameters are higher than the baseline 
values, Golder will evaluate whether or not the subsurface has re-equilibrated and consider extending 
the rebound period and re-sampling.  If rebound has already occurred, extending the rebound period 
will be unnecessary.  The data acquired during the pilot study is influenced by many factors and 
Golder will evaluate the data and make recommendations on a case-by-case basis. 

e. Well Construction 

Golder proposed nested ozone sparging wells for this pilot study for the following reasons: 

• The target zone is sufficiently thick that if a sparge point was constructed over 
the entire length, the higher hydrostatic pressure at depth would force the sparge 
gas through the upper portion of the screen and no treatment would be 
accomplished in the lower part of the target zone.  Therefore, installing two 
shorter sparge points at different depths will provide more efficient distribution 
of the sparge gas. 

• Installing separate sparge points approximately 3 to 5 feet apart would require 
twice as many penetrations of the road surface within the City of Livermore 

                                                      

9 Interstate Technology & Regulatory Council (ITRC), Technical and Regulatory Guidance for In Situ Chemical Oxidation 
of Contaminated Soil and Groundwater, Second Edition, January 2005, Page 56. 
10 Interstate Technology & Regulatory Council (ITRC), Technical and Regulatory Guidance for In Situ Chemical Oxidation 
of Contaminated Soil and Groundwater, Second Edition, January 2005, Page 56. 
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easement and more trenching and resurfacing to connect the sparge conveyance 
lines. 

• The sparge points are not going to be installed across an aquitard or zone of 
lower permeability material such that cross-contamination may be encouraged.  
The geologic materials across the entire length of the target sparge zone are 
consistent and described as coarse-grained material.11 

• The sparge points will be installed using stainless steel centralizers to maintain 
the sparge points and casing materials in positions away from the boring 
sidewalls to improve the seal between the two sparge points.  Golder proposes to 
install a 3.5-foot thick bentonite seal between the two sparge points. 

f. Utility Survey 

Golder acquired a utility map for the site vicinity and this is included in Attachment B.  Golder will 
attempt to acquire information regarding the potential petroleum pipeline reported to be in the vicinity 
of the site and the Groth Brothers site.  This information will be discussed in the pilot study report. 

                                                      

11 Golder Associates Inc., Field Investigation for Source Zone Remediation, June 6, 2006. 
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CLOSING 

This material and data in this report were prepared under the supervision and direction of the 
undersigned.  This report was prepared consistent with current and generally accepted geologic and 
environmental Consulting principles and practices that are within the limitation provided. 

If you have any questions or comments, please call Kris Johnson at 650-386-3828 or Mark Naugle at 
916-786-2424. 

Sincerely, 

GOLDER ASSOCIATES INC. 

 

Mark H. Naugle, P.E. 
Senior Engineer  

 
Kris H. Johnson, C.E.G. 1763 
Senior Consultant 

 

Attachments: Attachment A – March 26, 2007 Letter from Alameda County Environmental Health 
Services (Pertinent Excerpts) 

 Attachment B – City of Livermore Utility Map 

Distribution: 

(1) Copy – Mr. Balaji Angle (hardcopy) 
(1) Copy – Ms. Donna Drogos (electronic upload) 
(1) Copy – GeoTracker Database (submitted electronically) 
(1) Copy – Mr. Michael Veiluva (electronic) 
(1) Copy – Mr. Glenn Young (electronic) 
(1) Copy – Ms. Leah Goldberg (electronic) 
(1) Copy – Golder Associates Inc. 
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