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INTRODUCTION 
 
Environmental Compliance Group (ECG) has been authorized by Mr. Rashid Ghafoor, the 
responsible party (RP) to provide this report for the site.  ECG has prepared the Data Gap 
Investigation Work Plan (Workplan) and Site Conceptual Model (SCM) requested by Alameda 
County Department of Environmental Health (ACDEH) in their correspondence dated August 11, 
2017 (Appendix A).   
 
This report is a Workplan to address data gaps at the site regarding the low threat closure policy 
(LTCP) and contains a site conceptual model for the site.  Site information is as follows: 
 
  Site Location:   403 East 12th  Street 
      Oakland, California 
 
  Geotracker Global ID:  T0600174667 
 

LIMITATIONS 
 
This report has been prepared for use by Mr. Ghafoor and the relevant regulatory agencies.  The 
conclusions in this report are professional opinions based on the data presented in this report.  This 
report was prepared in general accordance with hydrogeologic and engineering methods and 
standards.  No other warranties are made as to the findings or conclusions presented in this 
report.  The work described in this report was performed under the direct supervision of the 
professional geologist whose signature and State of California registration are shown above. 
 

SITE DESCRIPTION AND HYDROGEOLOGIC CONDITIONS 
 

SITE DESCRIPTION 
The site occupies a parcel on the southeast corner of 4th Avenue and East 12th Street in Oakland, 
Alameda County, California (Figure 1).  The site is situated in a commercial and residential area in 
central Oakland and is currently used as a hand car wash.  The site was historically used as a 
gasoline station.  The area of interest at the site is the former location of three underground storage 
tanks (USTs) and three fuel dispenser islands where impacted soil and groundwater was first 
identified in 2006 and 2009.  A detailed site plan is shown on Figure 2. 
 

HYDROGEOLOGIC CONDITIONS 
The site is underlain by Quaternary-age dune sand deposits referred to as the Merritt Sand.  The 
Merritt Sand is typically described as loose, well-sorted fine- to medium-grained sand with a large 
silt component.  The sand is reported to reach a maximum depth of 50-feet bgs in the area. 
 
Based on boring logs from the advancement of 11 soil borings and the installation of six monitoring 
wells and four extraction wells, the stratigraphy of the site and vicinity consists of silt to 
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approximately 30-feet bgs with discontinuous thin intervals of sandy silt and clayey silty sand 
present in the area.    
 
Depth to groundwater is shallow and semi confined, ranging between 8- to 14-feet bgs.  The 
groundwater flow direction appears to be generally toward the southeast.  The site is located on a 
topographic high elevation.  The most recent groundwater gradient map is shown on Figure 3 and a 
Rose Diagram is shown on Figure 4. 
 

PROJECT BACKGROUND 
 

INVESTIGATIONS 
In July 2006, Geofon Incorporated (Geofon) advanced soil borings GP-1 and GP-2 and collected and 
analyzed soil samples.  Results are detailed in Geofon’s report entitled Summary of Phase II 
Assessment Activities, dated July 25, 2006. 
 
In August 2009, Wright Environmental Services, Inc. (Wright) removed three USTs, associated fuel 
dispensers, and all associated piping.  Results are detailed in Wright’s Closure Report for Three 
Underground Storage Tanks, dated September 2009. 
 
In April 2010, Apex Envirotech, Inc. (Apex) advanced nine soil borings to evaluate the lateral and 
vertical extent of impacted soil and groundwater.  Results are documented in Apex’s Subsurface 
Investigation Results Report dated June 23, 2010. 
 
In June 2011, ECG supervised the installation of six groundwater monitoring wells (MW-1 through 
MW-6) and two extraction wells (EW-1 and EW-2).  Results are documented in ECG’s Off-Site 
Investigation and Dual Phase Pilot Test Results with Fourth Quarter 2011 Monitoring Report, dated 
January 26, 2012. 
 
In December 2011, ECG supervised the advancement of 11 soil borings to evaluate the lateral extent 
of impacted groundwater to the north, west, and south of the site.  Results are documented in ECG’s 
report entitled Off Site Investigation and Dual Phase Pilot Test Results with Fourth Quarter 2011 
Groundwater Monitoring Report dated January 17, 2012.  
 

RISK ASSESSMENTS 
In January 2011, ECG conducted a preferential pathway study for the site.  Results are detailed in 
ECG’s Site Assessment and Soil Vapor Extraction Pilot Test Workplan, dated February 9, 2011. 
 
In January 2011, ECG conducted a sensitive receptor survey for the site.  Results are detailed in 
ECG’s Site Assessment and Soil Vapor Extraction Pilot Test Workplan, dated February 9, 2011.  
Additional receptor survey data has been requested by the County from Alameda County Public 
Works Agency (ACPWA) files and is pending. 
 
A soil vapor survey has not been completed for the site but is proposed in this workplan. 
 

CORRECTIVE ACTIONS 
In June 2011, ECG supervised the installation of six groundwater monitoring wells (MW-1 through 
MW-6) and two extraction wells (EW-1 and EW-2).  ECG also performed a 5-day dual phase 
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extraction (DPE) test in June 2011.  Results are documented in ECG’s Off-Site Investigation and Dual 
Phase Pilot Test Results with Fourth Quarter 2011 Monitoring Report, dated January 26, 2012. 
 
In May 2013, ECG supervised the installation of two extraction wells (EW-3 and EW-4).  In 
September 2013, ECG installed the subsurface piping network from the remediation wells to the 
remediation compound and the subsurface conduit required by PG&E to install the electrical 
service required to operate the remediation compound.  
 
In April 2014, the dual phase extraction system began operation.  The DPE system includes a 25-
horsepower liquid-ring blower capable of up to 400 standardized cubic feet per minute (scfm) 
flowrate, thermal/catalytic oxidizer, a conveyance piping network, and four individual extraction 
wells.  The blower extracts vapors and groundwater from each extraction wells and through the 
conveyance piping where the impacted vapor is destroyed in the thermal/catalytic oxidizer prior to 
discharge to the atmosphere and the groundwater is treated with an air stripper and granular 
activated carbon prior to discharge to the municipal sewer system. 
 
The remediation system was started on April 30, 2014 and shut down on June 27, 2014 due to 
carbon change out requirements.  The system was restarted on August 15, 2014.  The remediation 
system was shut down on February 18, 2015 due to complaints from neighbors regarding the 
propane tank onsite providing supplemental fuel to the remediation equipment.  ECG supervised 
the installation of natural gas provided by PG&E to the site and the system was restarted on August 
11, 2015.  The system was shut down on December 16, 2015 due to contaminant breakthrough of 
the first carbon vessel and scheduled carbon change out.  The system was restarted January 21, 
2016 and shut down on April 11, 2016 due to decreasing contaminant extraction rates and pending 
regulatory review of ECG’s Fourth Quarter 2015 Monitoring and Remediation System Evaluation 
Report, dated August 1, 2016. 
 
The DPE system is operated under Bay Area Air Quality Management District (BAAQMD) permit 
number 25354 and East Bay Municipal Utility District (EBMUD) Discharge Permit No. 68508758.  
The DPE system has removed approximately 8,434 pounds of TPHg, 39 pounds of benzene, and 2. 
pounds of MTBE from the subsurface.   
 

DATA GAP WORKPLAN 
 
The following is a summary of work proposed for next phase of investigation and corrective actions 
at the site.  This work will be performed to satisfy data gaps outlined in the directive letter from 
ACDEH letter dated August 11, 2017 to meet the State’s Water Resources Control Board’s LTCP 
guidelines. All proposed work will be completed in accordance with ECG’s SOPs included in 
Appendix B.   
 

LTCP GENERAL CRITERIA D (FREE PRODUCT) 
The LTCP requires the removal of free product to the extent possible at release sites.  Historically, 
free product has been observed at well MW-5.  Furthermore, dissolved concentrations in 
groundwater are near the solubility limits for TPHg and benzene at well MW-1 and MW-6. To 
address the free product or the potential for free product at these locations, ECG proposes installing 
passive skimmers in wells MW-1, MW-5, and MW-6.   
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The PRC Passive Skimmer, manufactured by Geotech, is a passive skimmer used to recover light 
floating hydrocarbons down to a sheen. The skimmer uses a hydrophobic element to collect free 
product from the well with little or no water being collected.  The hydrophobic element has a 10-
inch recovery zone that tracks the water free product interface up to 24-inches and can hold up to 
one liter of free product.  A copy of the skimmer specification sheet is contained in Appendix C. 
 

GENERAL CRITERIA F – SECONDARY SOURCE REMOVAL 
A secondary source is defined as petroleum impacted soil and/or groundwater located at or 
immediately beneath the point of release from the primary source.  Seven potential primary 
sources have been identified at the site.  The three former USTs are each a primary source; the 
three former dispenser islands, and the product conveyance piping are all potential primary 
sources.  To investigate these primary sources to determine if secondary sources are present at 
which location and to what extent, ECG proposes excavating test pits at the site. 
 
ECG proposes excavating three test pits at the site as shown on Figure 5.  The three test pits will be 
excavated using a track hoe excavator with a 16-foot reach.  Soil removed from the test pits will be 
field screed with a photo ionization device (PID) in the field and any soil reading over 200 ppm will 
be immediately loaded into an end dump truck for proper disposal at a nearby landfill.  Soil under 
200 ppm will be stockpiled at the site and used as backfill for the test pits after sampling has 
occurred.  Soil samples will be collected at hot spots along the trenches and at a minimum of no 
greater than every 10 feet laterally along the test pits.  No wells will be disturbed during trenching 
activities.  Since groundwater is relatively shallow (7-feet bgs), but under semi-confined conditions, 
the test pits are anticipated to be no more than 14-feet deep with water anticipated at around 11-
feet bgs.  Hot spots will be “chased” vertically to attempt to define the secondary sources during this 
phase of the project.  Lateral definition will not be attempted in the individual trenches because the 
“side by side” or almost parallel location of the three test pits will provide the lateral definition 
information. Free product, if encountered in soil or water will be laterally investigated to an extent 
practical during this phase of the investigation.  Once the laboratory data and field PID readings are 
analyzed, future excavation may be proposed if warranted. 
 
It should be noted that in 2009, during the UST excavation activities, the fire department suspended 
excavation activities at the site due to the presence of strong odors in outdoor air.  For that reason, 
the end dumps will be onsite to immediately remove the most impacted soil and the exposed 
surface area of the trenches will be minimized by keeping the trenches as narrow as possible and 
backfilling open trenches as quickly as practical.  In addition, PIDs will be used to monitor outdoor 
air concentrations during trenching activities.   
 
Due to the tight soil conditions previously encountered and logged at the site, it is anticipated that 
the test pits will not cave in during trenching activities.  Installing lateral slotted piping will not be 
considered because of tight soil conditions and the documented substandard performance of the 
DPE system.  As stated in the ACDEH’s letter, the secondary sources, if present, should be removed 
at a maximum of one year’s time frame.  Based on the results of the DPE system operating at the 
site, the only practical way to evaluate and remove the secondary sources is through limited narrow 
trenching to minimize outdoor air degradation and maximize secondary source removal. 
 
ECG will coordinate subcontractors with the ACEHD for permitting, the managers of the hand car 
wash business on site to minimize disruptions, and the RP to complete this work in a timely and 
efficient manner.  It is anticipated that approximately one week of 10-hour days will be needed to 
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complete the project.  An estimated 200 cubic yards of material will be disturbed if the three 
trenches are 2 feet by 11-feet by 75-feet long.  As previously stated, only soil above the action level 
of 200 ppm in the field will be removed from the site. 
   
Upon completion of the proposed test pits, ECG proposes an asphalt contractor repave and seal the 
disrupted asphalt areas to minimalize rainwater and hand car wash water from percolating 
beneath the subsurface and potentially exacerbating the migration of free product and dissolved 
phase concentrations in groundwater.  In addition, any utilities encountered during trenching will 
be included on future maps to assess the possibility of preferential pathways for petroleum 
migration.  This information along with existing utilities locations, along with previous 
groundwater and soil data, will be used to update the site conceptual model (SCM) presented later 
in this report. 
 
ECG will also have submersible pumps and poly tanks on site to remove and secondary sources 
encountered in groundwater. The water can be economically treated and discharged on site using 
the existing remediation equipment and BAAQMD and EBMUD discharge permits.  The pumps will 
remain positioned in the top of the water column to capture the most impacted groundwater 
encountered in the test pits.  Groundwater samples will be collected before and after pumping 
activities to quantify removal of any secondary sources in groundwater.  If large amounts of free 
product are encountered, an alternate disposal method incorporating offsite disposal with vacuum 
trucks will be required.  Two 10,000 gallon poly tanks will be onsite to segregate free product with 
dissolved phase impacted groundwater. 
 

LTCP MEDIA SPECIFIC CRITERIA FOR GROUNDWATER 
ACDEH’s review of case files for the site indicates insufficient data for groundwater potential 
impacts by petroleum hydrocarbons in the down gradient (southeast) direction from the site.  To 
satisfy the LTCP criteria for groundwater, ECG proposes installing two additional shallow 
groundwater monitoring wells downgradient from the site at locations shown on Figure 6. 
 
Prior to drilling, permits will be obtained from Alameda County and Underground Services Alert 
will be notified a minimum of 48-hours prior to drilling.  As a further precaution to avoid 
underground utilities, the first 5-feet of every boring will be hand cleared. 
 
ECG will supervise a driller licensed to operate in California, during the installation of two 2-inch 
diameter monitoring wells (Wells MW-7 and MW-8) at the locations shown on Figure 6.  The 
monitoring wells will then be installed to 20-feet bgs with 15-feet of 0.020 screen and #3 sand.  A 
two-foot bentonite seal will separate the filter pack from the neat cement grout installed to the 
surface.  Typical monitoring well construction details are shown on Figure 7. 
 
Soil samples will be collected at five-foot interval from 5- to 20-feet bgs for classification and field 
screening with a PID.  A minimum of two samples from each boring will be submitted to the 
laboratory for analysis of the site constituents shown on Table 8-1.  At least 24 hours after the 
groundwater wells have been installed they will be developed and sampled.  All work will be done 
in accordance to ECG SOPs included as Appendix B. 
 

LTCP MEDIA SPECIFIC CRITERIA FOR VAPOR INTRUSION TO INDOOR AIR 



Data Gap Investigation Workplan and Site Conceptual Model 
Shore Acres Gas 
403 East 12th Street, Oakland, California  

8 
 

ACDEH’s review of the site’s data indicates that insufficient data exists to assess compliance for 
vapor intrusion to indoor air.  ECG proposes sampling indoor air at the former convenience store 
building still present at the site. 
 
Two Summa Canisters will be placed on the ground surface inside the store.  One at the southwest 
corner of the store and one in the northeast corner of the store and the 24-hour flow controllers 
will be started immediately.  The sampling will terminate approximately 24 hours later and the 
samples will be delivered under chain of custody to Eurofins Air Toxics Ltd. (Eurofins) in Folsom, 
California for analysis.  Eurofins will analyze the samples for total volatile organic suite by USEPA 
Method TO-15 Modified.   
 

SHALLOW SOIL GAS CONCENTRATIONS 
ECG will supervise Cascade during the advancement of three soil vapor probes (SG-1 through SG-3) 
to a depth of 5-feet bgs at the locations shown on Figure 5.  The soil vapor probes will be installed 
with a hand auger.  The soil vapor probe will consist of a stainless steel vapor implant made of 316 
stainless steel.  They will be fitted a stainless steel collection tip (Figure 8).  One end of the soil 
vapor probe will be fitted with a PVC barb connected to 1/8 or ¼-inch diameter nylon or Teflon 
tubing.  The tubing will be capped at the surface with a gas tight valve or fitting secured in a traffic 
rated vault box. 
 
The soil vapor probes will not be purged or sampled until at least 48 hours after their installation.  
The soil vapor probes will be purged of stagnant air prior to sampling.  At least three purge volumes 
of vapor will be removed at a rate less than 200 milliliters per minute (ml/min.) prior sample 
collection. 
 
Vapor samples will be collected into Summa canisters fitted with flow regulators to ensure that the 
canisters are filled at a rate less than 200 ml/min.  Summa canisters will have a minimum capacity 
of 400 ml.  The vapor samples will be submitted under chain of custody documentation to Eurofins 
for analyses of volatile organics by EPA Method TO-15, which includes benzene, ethylbenzene, and 
naphthalene. 
 
Upon completion of the work, a results report will be submitted.  The results will be compared to 
commercial indoor air environmental screening levels (ESL) established by the California Regional 
Water Quality Control Board, Region 2. 
 

LTCP MEDIA SPECIFIC CRITERIA FOR DIRECT CONTACT AND OUTDOOR AIR 
CRITERIA 

The LTCP guidance requires evaluation of shallow soil for determining risks associated with 
outdoor air and dermal exposures based on petroleum constituent concentrations listed in Table 1 
of the LTCP document (Appendix D).  Benzene and ethylbenzene levels in shallow soil at the site 
meet the LTCP requirements listed on Table 1.  However, shallow soil has never been analyzed for 
naphthalene. 
 
ECG proposes sampling for naphthalene at 5-0 and 10-feet depth intervals along with the other 
constituents listed in Table 8-1 in this report during excavation of test pits described above to 
satisfy this data gap. 
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SCHEDULE 
Upon approval of this Workplan report by ACDEH, ECG will begin permitting and scheduling the 
test pit and indoor air sample activities and offsite monitoring well and soil vapor probe installation 
activities.  Once the analytical data is received, ECG will prepare and submit a results report with an 
updated Site Conceptual Model (SCM) within 60-days. 

SITE CONCEPTUAL MODEL 
ECG has prepared a SCM as requested by ACDEH and will make updates to the SCM as new data is 
received.  The SCM is discussed in Table E-1 and shown on Figures E-1 through E-15. 
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Low-Threat Underground Storage Tank Case Closure Policy 
 
 

Preamble 
The State Water Resources Control Board (State Water Board) administers the petroleum UST 
(Underground Storage Tank) Cleanup Program, which was enacted by the Legislature in 1984 
to protect health, safety and the environment.  The State Water Board also administers the 
petroleum UST Cleanup Fund (Fund), which was enacted by the Legislature in 1989 to assist 
UST owners and operators in meeting federal financial responsibility requirements and to 
provide reimbursement to those owners and operators for the high cost of cleaning up 
unauthorized releases caused by leaking USTs.   
 
The State Water Board believes it is in the best interest of the people of the State that 
unauthorized releases be prevented and cleaned up to the extent practicable in a manner that 
protects human health, safety and the environment.  The State Water Board also recognizes 
that the technical and economic resources available for environmental restoration are limited, 
and that the highest priority for these resources must be the protection of human health and 
environmental receptors.  Program experience has demonstrated the ability of remedial 
technologies to mitigate a substantial fraction of a petroleum contaminant mass with the 
investment of a reasonable level of effort.  Experience has also shown that residual 
contaminant mass usually remains after the investment of reasonable effort, and that this mass 
is difficult to completely remove regardless of the level of additional effort and resources 
invested.   
 
It has been well-documented in the literature and through experience at individual UST release 
sites that petroleum fuels naturally attenuate in the environment through adsorption, dispersion, 
dilution, volatilization, and biological degradation.  This natural attenuation slows and limits the 
migration of dissolved petroleum plumes in groundwater.  The biodegradation of petroleum, in 
particular, distinguishes petroleum products from other hazardous substances commonly found 
at commercial and industrial sites.   
 
The characteristics of UST releases and the California UST Program have been studied 
extensively, with individual works including: 
 

a. Lawrence Livermore National Laboratory report (1995) 
b. SB1764 Committee report (1996) 
c. UST Cleanup Program Task Force report (2010) 
d. Cleanup Fund Task Force report (2010) 
e. Cleanup Fund audit (2010) 
f. State Water Resources Control Board site closure orders 
g. State Water Resources Control Board Resolution 2009-0081 

 
In general, these efforts have recognized that many petroleum release cases pose a low threat 
to human health and the environment.  Some of these studies also recommended establishing 
“low-threat” closure criteria in order to maximize the benefits to the people of the State of 
California through judicious application of available resources.   
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The purpose of this policy is to establish consistent statewide case closure criteria for low-threat 
petroleum UST sites.  The policy is consistent with existing statutes, regulations, State Water 
Board precedential decisions, policies and resolutions, and is intended to provide clear direction 
to responsible parties, their service providers, and regulatory agencies.  The policy seeks to 
increase UST cleanup process efficiency.  A benefit of improved efficiency is the preservation 
of limited resources for mitigation of releases posing a greater threat to human and 
environmental health.   
 
This policy is based in part upon the knowledge and experience gained from the last 25 years 
of investigating and remediating unauthorized releases of petroleum from USTs.  While this 
policy does not specifically address other petroleum release scenarios such as pipelines or 
above ground storage tanks, if a particular site with a different petroleum release scenario 
exhibits attributes similar to those which this policy addresses, the criteria for closure evaluation 
of these non-UST sites should be similar to those in this policy.   
 
This policy is a state policy for water quality control and applies to all petroleum UST sites 
subject to Chapter 6.7 of Division 20 of the Health and Safety Code and Chapter 16 of  
Division 3 of Title 23 of the California Code of Regulations.  The term “regulatory agencies” in 
this policy means the State Water Board, Regional Water Quality Control Boards (Regional 
Water Boards) and local agencies authorized to implement Health and Safety Code section 
25296.10.  Unless expressly provided in this policy, the terms in this policy shall have the same 
definitions provided in Chapter 6.7 of Division 20 of the Health and Safety Code and Chapter 16 
of Division 3 of Title 23 of the California Code of Regulations.   
 

Criteria for Low-Threat Case Closure 
In the absence of unique attributes of a case or site-specific conditions that demonstrably 
increase the risk associated with residual petroleum constituents, cases that meet the general 
and media-specific criteria described in this policy pose a low threat to human health, safety or 
the environment and are appropriate for closure pursuant to Health and Safety Code section 
25296.10.  Cases that meet the criteria in this policy do not require further corrective action and 
shall be issued a uniform closure letter consistent with Health and Safety Code section 
25296.10.  Annually, or at the request of the responsible party or party conducting the 
corrective action, the regulatory agency shall conduct a review to determine whether the site 
meets the criteria contained in this policy.   
 
It is important to emphasize that the criteria described in this policy do not attempt to describe 
the conditions at all low-threat petroleum UST sites in the State.  The regulatory agency shall 
issue a closure letter for a case that does not meet these criteria if the regulatory agency 
determines the site to be low-threat based upon a site specific analysis.   
 
This policy recognizes that some petroleum-release sites may possess unique attributes and 
that some site specific conditions may make case closure under this policy inappropriate, 
despite the satisfaction of the stated criteria in this policy.  It is impossible to completely capture 
those sets of attributes that may render a site ineligible for closure based on this low-threat 
policy.  This policy relies on the regulatory agency’s use of the conceptual site model to identify 
the special attributes that would require specific attention prior to the application of low-threat 
criteria.  In these cases, it is the regulatory agency’s responsibility to identify the conditions that 
make closure under the policy inappropriate.   
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General Criteria 
General criteria that must be satisfied by all candidate sites are listed as follows: 
 

a. The unauthorized release is located within the service area of a public water system; 
b. The unauthorized release consists only of petroleum; 
c. The unauthorized (“primary”) release from the UST system has been stopped; 
d. Free product has been removed to the maximum extent practicable; 
e. A conceptual site model that assesses the nature, extent, and mobility of the release 

has been developed; 
f. Secondary source has been removed to the extent practicable; 
g. Soil or groundwater has been tested for methyl tert-butyl ether (MTBE) and results 

reported in accordance with Health and Safety Code section 25296.15; and 
h. Nuisance as defined by Water Code section 13050 does not exist at the site.   

 

a.  The unauthorized release is located within the service area of a public water system  
This policy is protective of existing water supply wells.  New water supply wells are unlikely to 
be installed in the shallow groundwater near former UST release sites.  However, it is difficult to 
predict, on a statewide basis, where new wells will be installed, particularly in rural areas that 
are undergoing new development.  This policy is limited to areas with available public water 
systems to reduce the likelihood that new wells in developing areas will be inadvertently 
impacted by residual petroleum in groundwater.  Case closure outside of areas with a public 
water system should be evaluated based upon the fundamental principles in this policy and a 
site specific evaluation of developing water supplies in the area.  For purposes of this policy, a 
public water system is a system for the provision of water for human consumption through pipes 
or other constructed conveyances that has 15 or more service connections or regularly serves 
at least 25 individuals daily at least 60 days out of the year.   
 

b.  The unauthorized release consists only of petroleum 
For the purposes of this policy, petroleum is defined as crude oil, or any fraction thereof, which 
is liquid at standard conditions of temperature and pressure, which means 60 degrees 
Fahrenheit and 14.7 pounds per square inch absolute, including the following substances:  
motor fuels, jet fuels, distillate fuel oils, residual fuel oils, lubricants, petroleum solvents and 
used oils, including any additives and blending agents such as oxygenates contained in the 
formulation of the substances.   
 

c.  The unauthorized release has been stopped 
The tank, pipe, or other appurtenant structure that released petroleum into the environment (i.e. 
the primary source) has been removed, repaired or replaced.  It is not the intent of this policy to 
allow sites with ongoing leaks from the UST system to qualify for low-threat closure.   
 

d.  Free product has been removed to the maximum extent practicable 
At petroleum unauthorized release sites where investigations indicate the presence of free 
product, free product shall be removed to the maximum extent practicable.  In meeting the 
requirements of this section: 
 

(a) Free product shall be removed in a manner that minimizes the spread of the 
unauthorized release into previously uncontaminated zones by using recovery and 
disposal techniques appropriate to the hydrogeologic conditions at the site, and that 
properly treats, discharges or disposes of recovery byproducts in compliance with 
applicable laws; 
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(b) Abatement of free product migration shall be used as a minimum objective for the 
design of any free product removal system; and  

(c) Flammable products shall be stored for disposal in a safe and competent manner to 
prevent fires or explosions. 

 

e.  A conceptual site model that assesses the nature, extent, and mobility of the release 

has been developed 
The Conceptual Site Model (CSM) is a fundamental element of a comprehensive site 
investigation.  The CSM establishes the source and attributes of the unauthorized release, 
describes all affected media (including soil, groundwater, and soil vapor as appropriate), 
describes local geology, hydrogeology and other physical site characteristics that affect 
contaminant environmental transport and fate, and identifies all confirmed and potential 
contaminant receptors (including water supply wells, surface water bodies, structures and their 
inhabitants).  The CSM is relied upon by practitioners as a guide for investigative design and 
data collection.  Petroleum release sites in California occur in a wide variety of hydrogeologic 
settings.  As a result, contaminant fate and transport and mechanisms by which receptors may 
be impacted by contaminants vary greatly from location to location.  Therefore, the CSM is 
unique to each individual release site.  All relevant site characteristics identified by the CSM 
shall be assessed and supported by data so that the nature, extent and mobility of the release 
have been established to determine conformance with applicable criteria in this policy.  The 
supporting data and analysis used to develop the CSM are not required to be contained in a 
single report and may be contained in multiple reports submitted to the regulatory agency over 
a period of time.   
 

f.  Secondary source has been removed to the extent practicable 
“Secondary source” is defined as petroleum-impacted soil or groundwater located at or 
immediately beneath the point of release from the primary source.  Unless site attributes 
prevent secondary source removal (e.g. physical or infrastructural constraints exist whose 
removal or relocation would be technically or economically infeasible), petroleum-release sites 
are required to undergo secondary source removal to the extent practicable as described 
herein.  “To the extent practicable” means implementing a cost-effective corrective action which 
removes or destroys-in-place the most readily recoverable fraction of source-area mass.  It is 
expected that most secondary mass removal efforts will be completed in one year or less.  
Following removal or destruction of the secondary source, additional removal or active remedial 
actions shall not be required by regulatory agencies unless (1) necessary to abate a 
demonstrated threat to human health or (2) the groundwater plume does not meet the definition 
of low threat as described in this policy.   
 

g.  Soil and groundwater have been tested for MTBE and results reported in accordance 

with Health and Safety Code section 25296.15 
Health and Safety Code section 25296.15 prohibits closing a UST case unless the soil, 
groundwater, or both, as applicable have been tested for MTBE and the results of that testing 
are known to the Regional Water Board.  The exception to this requirement is where a 
regulatory agency determines that the UST that leaked has only contained diesel or jet fuel.  
Before closing a UST case pursuant to this policy, the requirements of section 25296.15, if 
applicable, shall be satisfied.   
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h.  Nuisance as defined by Water Code section 13050 does not exist at the site 
Water Code section 13050 defines "nuisance" as anything which meets all of the following 
requirements: 
 

(1) Is injurious to health, or is indecent or offensive to the senses, or an obstruction to the free 
use of property, so as to interfere with the comfortable enjoyment of life or property. 
 
(2) Affects at the same time an entire community or neighborhood, or any considerable 
number of persons, although the extent of the annoyance or damage inflicted upon individuals 
may be unequal.   
 
(3) Occurs during, or as a result of, the treatment or disposal of wastes.   

 
For the purpose of this policy, waste means a petroleum release.   
 

Media-Specific Criteria 
Releases from USTs can impact human health and the environment through contact with any or 
all of the following contaminated media:  groundwater, surface water, soil, and soil vapor.  
Although this contact can occur through ingestion, dermal contact, or inhalation of the various 
media, the most common drivers of health risk are ingestion of groundwater from drinking water 
wells, inhalation of vapors accumulated in buildings, contact with near surface contaminated 
soil, and inhalation of vapors in the outdoor environment.  To simplify implementation, these 
media and pathways have been evaluated and the most common exposure scenarios have 
been combined into three media-specific criteria: 
 

1. Groundwater 
2. Vapor Intrusion to Indoor Air 
3. Direct Contact and Outdoor Air Exposure 

 
Candidate sites must satisfy all three of these media-specific criteria as described below.   
 

1.  Groundwater 
This policy describes criteria on which to base a determination that threats to existing and 
anticipated beneficial uses of groundwater have been mitigated or are de minimis, including 
cases that have not affected groundwater.   
 
State Water Board Resolution 92-49, Policies and Procedures for Investigation and Cleanup 
and Abatement of Discharges Under Water Code Section 13304 is a state policy for water 
quality control and applies to petroleum UST cases.  Resolution 92-49 directs that water 
affected by an unauthorized release attain either background water quality or the best water 
quality that is reasonable if background water quality cannot be restored.  Any alternative level 
of water quality less stringent than background must be consistent with the maximum benefit to 
the people of the state, not unreasonably affect current and anticipated beneficial use of 
affected water, and not result in water quality less than that prescribed in the water quality 
control plan for the basin within which the site is located.  Resolution No. 92-49 does not require 
that the requisite level of water quality be met at the time of case closure; it specifies 
compliance with cleanup goals and objectives within a reasonable time frame.  
 
Water quality control plans (Basin Plans) generally establish “background” water quality as a 
restorative endpoint.  This policy recognizes the regulatory authority of the Basin Plans but 
underscores the flexibility contained in Resolution 92-49. 
 

http://www.waterboards.ca.gov/water_issues/programs/land_disposal/resolution_92_49.shtml
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It is a fundamental tenet of this low-threat closure policy that if the closure criteria described in 
this policy are satisfied at a petroleum unauthorized release site, attaining background water 
quality is not feasible, establishing an alternate level of water quality not to exceed that 
prescribed in the applicable Basin Plan is appropriate, and that water quality objectives will be 
attained through natural attenuation within a reasonable time, prior to the expected need for use 
of any affected groundwater. 
 
If groundwater with a designated beneficial use is affected by an unauthorized release, to 
satisfy the media-specific criteria for groundwater, the contaminant plume that exceeds water 
quality objectives must be stable or decreasing in areal extent, and meet all of the additional 
characteristics of one of the five classes of sites listed below.  A plume that is “stable or 
decreasing” is a contaminant mass that has expanded to its maximum extent: the distance from 
the release where attenuation exceeds migration. 

 

Groundwater-Specific Criteria 
(1) a.   The contaminant plume that exceeds water quality objectives is less than 100 feet in 

length.   
b.   There is no free product. 
c.   The nearest existing water supply well or surface water body is greater than 250 feet 

from the defined plume boundary. 
 

(2) a.   The contaminant plume that exceeds water quality objectives is less than 250 feet in 
length.   

b.   There is no free product. 
c.   The nearest existing water supply well or surface water body is greater than 1,000 

feet from the defined plume boundary.   
d.   The dissolved concentration of benzene is less than 3,000 micrograms per liter 

(µg/l), and the dissolved concentration of MTBE is less than 1,000 µg/l. 
 

(3) a.   The contaminant plume that exceeds water quality objectives is less than 250 feet in 
length.   

b.   Free product has been removed to the maximum extent practicable, may still be 
present below the site where the release originated, but does not extend off-site.   

c.   The plume has been stable or decreasing for a minimum of five years.   
d.   The nearest existing water supply well or surface water body is greater than  

1,000 feet from the defined plume boundary.   
e.   The property owner is willing to accept a land use restriction if the regulatory agency 

requires a land use restriction as a condition of closure. 
 

(4) a.   The contaminant plume that exceeds water quality objectives is less than 1,000 feet 
in length. 

b.   There is no free product. 
c.   The nearest existing water supply well or surface water body is greater than  

1,000 feet from the defined plume boundary. 
d.   The dissolved concentration of benzene is less than 1,000 µg/l, and the dissolved 

concentration of MTBE is less than 1,000 µg/l. 
 

(5) a.   The regulatory agency determines, based on an analysis of site specific conditions 
that under current and reasonably anticipated near-term future scenarios, the 
contaminant plume poses a low threat to human health and safety and to the 
environment and water quality objectives will be achieved within a reasonable time 
frame. 
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Sites with Releases That Have Not Affected Groundwater 
Sites with soil that does not contain sufficient mobile constituents [leachate, vapors, or light 
non-aqueous-phase liquids (LNAPL)] to cause groundwater to exceed the groundwater criteria 
in this policy shall be considered low-threat sites for the groundwater medium.  Provided the 
general criteria and criteria for other media are also met, those sites are eligible for case 
closure. 
 
For older releases, the absence of current groundwater impact is often a good indication that 
residual concentrations present in the soil are not a source for groundwater pollution.   

 

2.  Petroleum Vapor Intrusion to Indoor Air 
Exposure to petroleum vapors migrating from soil or groundwater to indoor air may pose 
unacceptable human health risks.  This policy describes conditions, including bioattenuation 
zones, which if met will assure that exposure to petroleum vapors in indoor air will not pose 
unacceptable health risks.  In many petroleum release cases, potential human exposures to 
vapors are mitigated by bioattenuation processes as vapors migrate toward the ground surface.  
For the purposes of this section, the term “bioattenuation zone” means an area of soil with 
conditions that support biodegradation of petroleum hydrocarbon vapors.    
 
The low-threat vapor-intrusion criteria described below apply to sites where the release 
originated and impacted or potentially impacted adjacent parcels when: (1) existing buildings 
are occupied or may be reasonably expected to be occupied in the future, or  
(2) buildings for human occupancy are reasonably expected to be constructed in the future.  
Appendices 1 through 4 (attached) illustrate four potential exposure scenarios and describe 
characteristics and criteria associated with each scenario.  Petroleum release sites shall satisfy 
the media-specific criteria for petroleum vapor intrusion to indoor air and be considered low-
threat for the vapor-intrusion-to-indoor-air pathway if: 
 

a. Site-specific conditions at the release site satisfy all of the characteristics and criteria of 
scenarios 1 through 3 as applicable, or all of the characteristics and criteria of 
scenario 4 as applicable; or 
 

b. A site-specific risk assessment for the vapor intrusion pathway is conducted and 
demonstrates that human health is protected to the satisfaction of the regulatory 
agency; or 
 

c. As a result of controlling exposure through the use of mitigation measures or through 
the use of institutional or engineering controls, the regulatory agency determines that 
petroleum vapors migrating from soil or groundwater will have no significant risk of 
adversely affecting human health.   
 

Exception: Exposures to petroleum vapors associated with historical fuel system releases are 
comparatively insignificant relative to exposures from small surface spills and fugitive vapor 
releases that typically occur at active fueling facilities.  Therefore, satisfaction of the media-
specific criteria for petroleum vapor intrusion to indoor air is not required at active commercial 
petroleum fueling facilities, except in cases where release characteristics can be reasonably 
believed to pose an unacceptable health risk.   
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3.  Direct Contact and Outdoor Air Exposure 
This policy describes conditions where direct contact with contaminated soil or inhalation of 
contaminants volatized to outdoor air poses a low threat to human health.  Release sites where 
human exposure may occur satisfy the media-specific criteria for direct contact and outdoor air 
exposure and shall be considered low-threat if they meet any of the following: 
 

a. Maximum concentrations of petroleum constituents in soil are less than or equal to 
those listed in Table 1 for the specified depth below ground surface (bgs).  The 
concentration limits for 0 to 5 feet bgs protect from ingestion of soil, dermal contact with 
soil, and inhalation of volatile soil emissions and inhalation of particulate emissions.  The 
5 to 10 feet bgs concentration limits protect from inhalation of volatile soil emissions.  
Both the 0 to 5 feet bgs concentration limits and the 5 to 10 feet bgs concentration limits 
for the appropriate site classification (Residential or Commercial/Industrial) shall be 
satisfied.  In addition, if exposure to construction workers or utility trench workers are 
reasonably anticipated, the concentration limits for Utility Worker shall also be satisfied; 
or 

 

b. Maximum concentrations of petroleum constituents in soil are less than levels that a site 
specific risk assessment demonstrates will have no significant risk of adversely affecting 
human health; or 

 

c. As a result of controlling exposure through the use of mitigation measures or through 
the use of institutional or engineering controls, the regulatory agency determines that 
the concentrations of petroleum constituents in soil will have no significant risk of 
adversely affecting human health. 
 
 

Table 1 
Concentrations of Petroleum Constituents in Soil That Will Have No Significant Risk of 

Adversely Affecting Human Health  
 

Chemical Residential Commercial/ Industrial Utility Worker 

  0 to 5 feet bgs 

Volatilization to 

outdoor air  

(5 to 10 feet bgs) 

0 to 5 feet bgs 

Volatilization to 

outdoor air  

(5 to 10 feet bgs) 

0 to 10 feet 

bgs 

  mg/kg mg/kg mg/kg mg/kg mg/kg 

Benzene 1.9 2.8 8.2 12 14 

Ethylbenzene 21 32 89 134 314 

Naphthalene 9.7 9.7 45 45 219 

PAH
1
 0.063 NA 0.68 NA 4.5 

 
Notes:   
1. Based on the seven carcinogenic poly-aromatic hydrocarbons (PAHs) as benzo(a)pyrene toxicity 

equivalent [BaPe].  Sampling and analysis for PAH is only necessary where soil as affected by either 
waste oil or Bunker C fuel.  

2. The area of impacted soil where a particular exposure occurs is 25 by 25 meters (approximately 82 by 
82 feet) or less.  

3. NA = not applicable  
4. mg/kg = milligrams per kilogram 
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Low-Threat Case Closure 
Cases that meet the general and media-specific criteria established in this policy pose a low 
threat to human health, safety and the environment and satisfy the case-closure requirements 
of Health and Safety Code section 25296.10, and case closure is consistent with State Water 
Board Resolution 92-49 that requires that cleanup goals and objectives be met within a 
reasonable time frame.  If the case has been determined by the regulatory agency to meet the 
criteria in this policy, the regulatory agency shall notify responsible parties that they are eligible 
for case closure and that the following items, if applicable, shall be completed prior to the 
issuance of a uniform closure letter specified in Health and Safety Code section 25296.10.  
After completion of these items, and unless the regulatory agency revises its determination 
based on comments received on the proposed case closure, the regulatory agency shall issue 
a uniform closure letter within 30 days from the end of the comment period. 
 

a. Notification Requirements – Municipal and county water districts, water replenishment 
districts, special act districts with groundwater management authority, agencies with 
authority to issue building permits for land affected by the petroleum release, owners 
and occupants of the property impacted by the petroleum release, and the owners and 
occupants of all parcels adjacent to the impacted property shall be notified of the 
proposed case closure and provided a 60 day period to comment.  The regulatory 
agency shall consider any comments received when determining if the case should be 
closed or if site specific conditions warrant otherwise. 

 
b. Monitoring Well Destruction – All wells and borings installed for the purpose of 

investigating, remediating, or monitoring the unauthorized release shall be properly 
destroyed prior to case closure unless a property owner certifies that they will keep and 
maintain the wells or borings in accordance with applicable local or state requirements. 

 
c. Waste Removal – All waste piles, drums, debris and other investigation or remediation 

derived materials shall be removed from the site and properly managed in accordance 
with regulatory agency requirements. 
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Appendix 1  

Scenario 1:  Unweathered* LNAPL in Groundwater 

     
Required Characteristics of the Bioattenuation Zone 

          

  
 

  

  
 

 

 

  
  

  
   

  

  
   

  

  

 

  
  

  
 

 

 
  

  Building Foundation 
  

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

Required Characteristics of the Bioattenuation Zone: 
 
1. The bioattenuation zone shall be a continuous zone that provides a separation of at least 30 feet vertically between 
the LNAPL in groundwater and the foundation of existing or potential buildings; and  
2. Total TPH (TPH-g and TPH-d combined) are less than 100 mg/kg throughout the entire depth of the bioattenuation 
zone. 
 
TPH = total petroleum hydrocarbons 
TPH-g = total petroleum hydrocarbons as gasoline 
TPH-d = total petroleum hydrocarbons as diesel 
 
*As used in this context, unweathered LNAPL is generally understood to mean petroleum product that has not been 
subjected to significant volatilization or solubilization, and therefore has not lost a significant portion of its volatile or 
soluble constituents (e.g., comparable to recently dispensed fuel). 
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Appendix 2 

Scenario 2:  Unweathered* LNAPL in Soil 
 

    
Required Characteristics of the Bioattenuation Zone 

     
 
 

        

  
   

  

 
    

  

  

 

  
  

  
   

  

  
 

 

 
  

  
  

 
  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  
 

   
  

  
   

  

  
   

  

  
   

  

  
Required Characteristics of the Bioattenuation Zone: 

1. The bioattenuation zone shall be a continuous zone that provides a separation of at least 30 feet both laterally and 
vertically between the LNAPL in soil and the foundation of existing or potential buildings, and   
2. Total TPH (TPH-g and TPH-d combined) are less than 100 mg/kg throughout the entire lateral and vertical extent of 
the bioattenuation zone. 
 
*As used in this context, unweathered LNAPL is generally understood to mean petroleum product that has not been 
subjected to significant volatilization or solubilization, and therefore has not lost a significant portion of its volatile or 
soluble constituents (e.g., comparable to recently dispensed fuel). 
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Appendix 3 

Scenario 3 - Dissolved Phase Benzene Concentrations in Groundwater  
(Low concentration groundwater scenarios with or without oxygen data) 

(1 of 2) 

     Defining the Bioattenuation Zone Without Oxygen Data or Oxygen < 4% 

     
 

         

  
   

  
  

 

  

  

  

  

 
  

  
 

  

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  
  

   
  

  
   

  
  

   
  

  
  

 

  

Required Characteristics of Bioattenuation Zone for Sites  

Without Oxygen Data or Where Oxygen is < 4% 
 
Figure A:  1) Where benzene concentrations are less than 100 µg/L, the bioattenuation zone: 
 
a) Shall be a continuous zone that provides a separation of at least 5 feet vertically between the dissolved phase 
Benzene and the foundation of existing or potential buildings; and 
b) Contain Total TPH (TPH-g and TPH-d combined) less than 100 mg/kg throughout the entire depth of the 
bioattenuation zone. 
 
Figure B:  1) Where benzene concentrations are equal to or greater than 100 µg/L but less than 1000 µg/L, the 
bioattenuation zone: 
 
a) Shall be a continuous zone that provides a separation of at least 10 feet vertically between the dissolved phase 
Benzene and the foundation of existing or potential buildings; and  b) Contain Total TPH (TPH-g and TPH-d combined) 
less than 100 mg/kg throughout the entire depth of the bioattenuation zone. 

    

c  

Without Oxygen Data 

or Oxygen < 4% 
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 Appendix 3 

Scenario 3 - Dissolved Phase Benzene Concentrations in Groundwater  
(Low concentration groundwater scenarios with or without oxygen data) 

(2 of 2) 

Defining the Bioattenuation Zone With Oxygen ≥ 4% 

   
 

    
 
 

  
   

  
 
 

   
  

  
   

  

  
   

  

  
 

  
  

  

 

  
  

  
   

  

  
   

  

  
   

  

  
   

  

  
   

  

Required Characteristics of Bioattenuation Zone for Sites With Oxygen ≥ 4% 
 
Where benzene concentrations are less than 1000 µg/L, the bioattenuation zone: 
 
1. Shall be a continuous zone that provides a separation of least 5 feet vertically between the dissolved phase Benzene 
and the foundation of existing or potential buildings; and    
2.  Contain Total TPH (TPH-g and TPH-d combined) less than 100 mg/kg throughout the entire depth of the 
bioattenuation zone. 

          

Oxygen ≥ 4% 
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Appendix 4 

Scenario 4 - Direct Measurement of Soil Gas Concentrations 

      (1 of 2)     

 
Soil Gas Sampling – No Bioattenuation Zone 

 

 
     

 

  
 

  

 
  

   
  

 

 
    

  

 
  

   
  

 
  

   
  

 
  

   
  

 
  

 

 

 
  

 
  

   
  

 
  

   
  

 
  

   
  

 
  

   
  

 
          

 

 
The criteria in the table below apply unless the requirements for a bioattenuation zone, established below, are satisfied.   
 
When applying the criteria below, the soil gas sample must be obtained from the following locations: 
  
a. Beneath or adjacent to an existing building:  The soil gas sample shall be collected at least five feet below the bottom 
of the building foundation.        
b. Future construction:  The soil gas sample shall be collected from at least five feet below ground surface. 
 

 Soil Gas Criteria (µg/m
3
)  

  No Bioattenuation Zone*  
 Residential Commercial  

 Constituent Soil Gas Concentration (µg/m
3
)  

 Benzene < 85 < 280  

 Ethylbenzene <1,100 <3,600  

 Naphthalene < 93 < 310  

 

  
*For the no bioattenuation zone, the screening criteria are same as the California Human Health Screening Levels 
(CHHSLs) with engineered fill below sub-slab.   
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Appendix 4 

Scenario 4 - Direct Measurement of Soil Gas Concentrations 

(2 of 2) 

Soil Gas Sampling – With Bioattenuation Zone 

 
     

 

  
 

  

  
   

  

 
    

  

  
   

  

  
   

  

  
   

  

  
  

 

  

  
   

  

  
  

 

  

  
 

  
  

  
   

  

  
   

  
 
The criteria in the table below apply if the following requirements for a biattenuation zone are satisfied: 
  
1.  There is a minimum of five vertical feet of soil between the soil vapor measurement and the foundation of an existing 
building or ground surface of future construction.  
2.  TPH (TPHg + TPHd) is less than 100 mg/kg (measured in at least two depths within the five-foot zone.) 
3.  Oxygen is greater than or equal to four percent measured at the bottom of the five-foot zone.   

    
  

Soil Gas Criteria (µg/m
3
) 

  With Bioattenuation Zone** 

  Residential Commercial 

Constituent Soil Gas Concentration (µg/m
3
) 

Benzene < 85,000 < 280,000 

Ethylbenzene <1,100,000 <3,600,000 

Naphthalene < 93,000 < 310,000 

**A 1000-fold bioattenuation of petroleum vapors is assumed for the bioattenuation zone. 

 

Oxygen ≥ 4% at  
lower end of zone 

Oxygen ≥ 4% at  
lower end of zone 
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