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1. Introduction 

GHD on behalf of Chevron Environmental Management Company (CEMC) is submitting this 
Updated Sensitive Receptor Survey and Site Conceptual Model (SCM) and Low-Threat Closure 
Request for Former Signal Oil Service Station 206145, located at 800 Center Street in Oakland, 
California (Figure 1).  Alameda County Department of Environmental Health (ACDEH) previously 
approved well destruction as a final step to site closure in their April 4, 2016 letter; however, upon 
further review of site data from January 2014, ACDEH indicated that additional site data was 
necessary prior to destruction of shallow site wells and site closure, as outlined in their letters dated 
May 26, 2016 and December 29, 2016 (Appendix A).  This report provides additional site data, 
including groundwater monitoring and sampling data, and updates to previously submitted Sensitive 
Receptor Survey (SRS) and SCM in support of site closure per the State’s Low-Threat Underground 
Storage Tank Case Closure Policy (LTCP). 

Due to project delays associated with restarting groundwater monitoring and sampling at the site 
and updating the SRS involving compiling addresses and mailing out questionnaires to 350 
addresses within the survey radius, the schedule for submittal of ACDEH technical report requests 
was delayed.  Gettler-Ryan, Inc. (G-R) was unable to schedule the monitoring and sampling of the 
site during the second quarter 2016 resulting in the restart of monitoring and sampling during the 
third quarter 2016.  Monitoring and sampling was also performed during the fourth quarter 2016 and 
first quarter 2017.  Results of the sampling events were presented in GHD’s Third Quarter 2016 
Groundwater Monitoring and Sampling Report dated November 9, 2016, Fourth Quarter 2016 
Groundwater Monitoring and Sampling Report dated January 13, 2017, and First Quarter 2017 
Groundwater Monitoring and Sampling Report dated March 22, 2017.  Site background information, 
an updated SRS, an updated SCM, and a low-threat closure request are presented below. 

2. Site Background 

2.1 Site Description 

The site is a former Signal Oil gasoline service station located on the northeastern corner of 
8th Street and Center Street in a mixed commercial and residential area of Oakland, California 
(Figures 1 and 2).  A service station operated at the site from 1932 to 1973.  Four 1,000-gallon fuel 
underground storage tanks (USTs) and one used oil UST were installed when the site was 
developed.  These USTs were removed in 1973 when the station was closed.  The site is currently 
undeveloped and surrounded by a temporary chain-link fence.  The site is expected to remain 
vacant for the near future as no known plans exist for any type of redevelopment.  The property is 
zoned as mixed commercial/residential. 

Environmental investigation has been ongoing since 1989.  To date, 17 monitoring wells, eight air 
sparge wells, 61 soil borings, and 11 soil vapor probes have been advanced/installed on- and offsite 
(Figure 2).  A remedial excavation was completed in 2002, removing approximately 1,584 tons of 
soil.  Groundwater is currently monitored by 17 on- and offsite monitoring wells.  A summary of 
previous site investigation and remediation is presented in Appendix B. 
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2.2 Site Hydrology 

Groundwater in the East Bay Plain basin is designated as a potential drinking water source; 
however, groundwater in the basin is not currently used as a municipal drinking water supply due to 
readily available imported surface water.0F

1  The shallow water-bearing zone beneath the site is 
monitored by wells installed at three different depth intervals.  Shallow groundwater monitoring wells 
have been monitored since 1997 and the deeper screened wells were monitored from 2007 through 
2012.  Monitoring and sampling of the deeper screened wells was discontinued because no 
dissolved hydrocarbons were detected in the wells.  Historical depth to groundwater in the 
shallow-screened wells ranges from approximately 3 to 13 feet below grade (fbg) and consistently 
flows toward the southwest. 

3. Updated Sensitive Receptor Survey 

GHD conducted an updated SRS and a door-to-door survey to determine the following: 

1. Identify sensitive receptors within 1,000 feet of the groundwater plume extent.  
2. Determine if there is any potential risk to the identified receptors. 

Discussion of the door-to-door survey, well search, sensitive facilities search, surface water body 
review, and preferential pathways are presented in the following sections. 

3.1 Neighborhood Survey 

On October 13, 2016, GHD mailed a door-to-door survey to property owners and tenants to identify 
any wells, sumps, and basements at all properties located within 1,000 feet of the site perimeter.  
Using Parcel Quest, GHD identified 280 properties located within the survey area, mailed over 
350 surveys to the identified property owners and tenants, and received 43 responses to the 
survey.  Copies of the returned surveys are available upon request.  Results of the survey 
responses are summarized in Table 1 and noted below: 

• All respondents noted that the dwellings are currently connected to a municipal water supply. 

• None of the responses indicated that a well exists on any of the surveyed properties. 

• 1 of the responses indicated that the property “used to have a well”. 

• 20 of the responses indicated that there is no basement or sump on the property. 

• 10 of the responses indicated a building with slab on grade foundation. 

• 8 of the responses indicated a building with perimeter foundation. 

• 3 of the responses indicated a building with pier & post foundation. 

                                                      
1  Table 2-2 Existing and Potential Beneficial Uses in Groundwater in Identified Basins; Water Quality Control Plan 

(Basin Plan) for the San Francisco Bay Basin; California Regional Water Quality Control Board- San Francisco 
Bay Region, January 18, 2007. 
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• 17 of the responses indicated that the building foundation construction was unknown or the 
survey question was unanswered. 

• 3 of the responses indicated the property is a vacant lot. 

• 14 of the responses indicated that there is a crawl space or basement but no sump. 

• 3 of the responses indicated that the building has an active sump. 

Of these sumps, respondents noted that one sump discharges pumped water into the sewer, one 
sump discharges into a garden on the property, and one sump discharges onto the street.  The 
locations of the sumps in relation to the site are listed on Table 2 and illustrated on Figure 3.  Two of 
the sumps are located downgradient, but are at least 200 feet beyond the edge of the plume and 
300 feet from the source.  Additionally, no dissolved hydrocarbons are detected in well MW-8 
located between the sumps and the site.  The third sump is located 131 feet to the north 
(upgradient); no dissolved hydrocarbons are detected in well MW-1A located between the dissolved 
plume and the sump.  Therefore, dissolved hydrocarbons originating at the site entering the sumps 
is unlikely. 

Given no active wells were reported on any of the nearby properties, proximity of the properties to 
the site plume, and all respondents indicating water is supplied by the municipal water supplier, risk 
of hydrocarbons originated at the site affecting drinking water is unlikely.  Further, given all of the 
above properties are located beyond the extent of the dissolved hydrocarbon plume, there is likely 
no potential vapor risk to basements or crawl spaces at these properties and therefore no further 
investigation in warranted. 

3.2 Water Supply Well Records 

In 2009, Conestoga-Rovers & Associates (CRA) reviewed files provided by the Department of 
Water Resources (DWR) for water supply wells within a 2,000-foot radius of the site.  In 2017, GHD 
reviewed files provided by Alameda County Public Works Agency (ACPWA).  All files provided by 
the DWR and ACPWA are confidential in nature and are not provided within this report.  Based on 
the information provided from the agencies, no domestic, irrigation, industrial, or municipal wells 
were identified within 2,000 feet of the site. 

3.3 Sensitive Facilities  

In 2012, CRA conducted a search for other potential receptors, including daycare centers, schools, 
hospitals, and elderly care homes.  In their Closure Request report dated November 29, 2012, CRA 
concluded four schools were located within 2,000 feet of the site.  GHD reviewed the sensitive 
facilities data and noted a discrepancy from 2012. The Candells College Preparatory School does 
not appear to exist at the 2012 noted address or any other address.  The noted address appears to 
be an abandoned building destroyed by a fire.  Of the remaining three schools identified, the 
nearest school is located approximately 900 feet northwest (crossgradient).  No schools are located 
downgradient of the site.  A list of the identified sensitive facilities is included in Table 2.  Locations 
relative to the site are illustrated on Figure 3.  GHD confirmed per the LTCP that there are no 
daycare centers, hospitals, and elderly care homes identified within a 1,000-foot radius of the site.  
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Based on distance (900 feet), groundwater flow direction to the southwest, and the limited size of 
the shrinking dissolved hydrocarbon plume, the identified school within the 1,000-foot radius of the 
site is unlikely to be affected by hydrocarbons originated at the site. 

3.4 Surface Water Bodies 

Based on USGS topographic map and aerial images from Google Earth, there are no surface 
waters within 1,000 feet of the site.  The nearest surface water body identified is the Oakland Inner 
Harbor, located approximately 1 mile south (downgradient) of the site. Based on the distance to 
Oakland Inner Harbor, it is unlikely that Oakland Inner Harbor will be affected by hydrocarbons 
originated at the site. 

3.5 Conduit Survey 

In 2011, CRA completed a conduit study and submitted the results in their Revised Corrective 
Action Plan and Preferential Pathway Analysis dated November 20, 2011.  CRA located sanitary 
sewer, electric, communication, water, and natural gas utilities offsite.  Based on utility maps and 
data provided by utility company representatives, CRA concluded that these utilities are all 
suspected to be at depths less than 5 fbg.  The deepest utilities are likely the sanitary sewers 
beneath Center Street and 8th Street.  Since 1995, the shallowest groundwater depth in wells 
MW-4, MW-5, and MW-6 was 5.08 fbg in MW-4.  Groundwater in offsite wells has been shallower 
than 6 fbg, six out of 56 monitoring events in MW-4, one out of 55 monitoring events in MW-5, and 
zero events in MW-6.  Because groundwater is rarely shallower than 6 fbg, it is very unlikely the 
underground utilities surrounding the site are acting as preferential pathways for migration of 
dissolved hydrocarbons.  Between 2011 and 2017, depth to groundwater in these three wells has 
been deeper than 5 fbg. 

4. Updated Site Conceptual Model 

LTCP General Criteria e, Site Conceptual Model (SCM) criteria was previously submitted in CRA’s 
November 29, 2012 Closure Request and June 27, 2014 Site Assessment Report and Site 
Conceptual Model.  These two referenced reports, together with the updated SCM for groundwater 
with recently collected groundwater data and updated SRS information presented below, make up a 
complete SCM.1F

2 

In their May 26, 2016 letter, ACDEH stated that they noted very atypical groundwater data from site 
wells during the January 2014 groundwater monitoring event which they suggested will delay 
destruction of shallow site wells and site closure.  Specifically, ACDEH referred to a change in 
depth to groundwater and an increase of TPHd concentrations resulting in questionable TPHd 
plume stability and plume classification.  As a result, ACDEH determined that the site fails to meet 
LTCP General Criteria e (Site Conceptual Model) and Media-Specific Criteria for Groundwater due 
to insufficient data collection and analysis to assess the nature, extent and mobility of the release.  

                                                      
2 Per LTCP criteria, 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. 
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ACDEH directed CEMC to resume groundwater monitoring and sampling, and to consider defining 
the site plume length by other means.  GHD therefore resumed groundwater monitoring and 
sampling during the third and fourth quarters of 2016 and first quarter of 2017.  It should be noted 
that LTCP focuses on dissolved benzene and methyl tertiary butyl ether (MTBE) in groundwater, 
which at this site meet the Media-Specific Criteria for Groundwater. Further discussion of this data 
as it relates to plume stability and LTCP Media-Specific Criteria for Groundwater is included below. 

4.1 TPHd Plume Stability 

In order to assess the stability of the dissolved hydrocarbon plume, GHD completed three additional 
groundwater monitoring and sampling events during the third and fourth quarters of 2016 and first 
quarter of 2017, and compiled TPHd concentration versus time graphs for wells MW-1A, MW-2, 
MW-3, and MW-4 (shallow wells downgradient of the source area). All 4 wells show an increase in 
TPHd concentrations during the lowest recorded recent groundwater elevation event in 
January 2014; however, these concentrations were within historical ranges and TPHd 
concentrations were reduced in all wells following slightly higher groundwater elevations during the 
August and November 2016 monitoring and sampling events. Groundwater elevations were a few 
feet higher during the February 2017 event, yet TPHd concentrations remained similar to those 
detected in August and November 2016.  TPHd concentrations in wells MW-1A, MW-2, and MW-4 
are currently less than the laboratory reporting limit; TPHd concentrations in well MW-3 are 
currently low but within the same magnitude of order as the water quality objective of 100 
micrograms per liter (µg/L). Concentration versus time graphs indicate that dissolved TPHd 
concentrations were steadily decreasing in all four wells over time prior to the January 31, 2014 
sampling event.  Concentrations during the last three events have decreased to at least one order 
of magnitude less than those detected during the January 2014 event, indicating that the dissolved 
hydrocarbon plume is decreasing in extent under normal hydrologic conditions.  Furthermore, the 
dissolved TPHd plume, centered on well MW-3 near the source area, is laterally and vertically 
defined to below laboratory reporting limits by the remaining site wells MW-1, MW-2, and MW-4 
through MW-17.  Chemical concentrations versus time graphs are presented in Appendix C. 

4.2 Receptors and Dissolved Hydrocarbon Plume  

The LTCP Technical Justification for Groundwater Media Specific Criteria (April 2012), Section 4.1 
(Technical Justification), which is used to supplement and provide technical justification on possible 
dissolved-phase plume lengths. The document provides average, 90th percentile, and maximum 
dissolved-phase plume lengths for TPHg, benzene, and MTBE at any given site.  These lengths are 
listed in Table 4.1 below.  TPHd is not used to describe plume lengths largely because the TPHd 
carbon range is of low solubility.  Possible dissolved TPHg and benzene plume lengths are 
compared to site-specific plume lengths using the most recent groundwater monitoring well data 
below. 
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Table 4.1 Plume Characteristics  

Constituent Average 
Plume 
Length (feet) 

90% Plume 
Length 
(feet) 

Maximum 
Plume Length 
(feet) 

Site plume 
length 
(feet) 

Benzene 198 350 554 111 
MTBE 317 545 1,046 NA 
TPHg 248 413 855 111 
SWRCB Technical Justification for Groundwater Media-Specific Criteria (Final 
04-24-2012)  

The door-to-door survey responses indicated that there are approximately 17 dwellings located less 
than 1,000 feet from the site, and approximately 9 dwellings less than 500 feet from the site that 
have a basement or crawl space.  Additionally, the survey responses indicate the presence of 
3 dwellings that have active sumps located approximately 130 to 380 feet from the site boundary. 
Of the remaining three schools identified, the nearest school is located approximately 900 feet 
northwest (crossgradient).  No schools are located downgradient of the site.  None of the identified 
potential receptors are located within the dissolved hydrocarbons plume; locations are summarized 
on Tables 1 and 2 and illustrated on Figure 3. 

Site conditions cannot be considered protective of these receptors based on separation distance 
alone.  However site-specific data indicate that the site hydrocarbon plumes are attenuating at a 
distance less than the separation distances outlined within the Technical Justification, and that 
current site conditions are likely protective of the identified offsite receptors.  However, site-specific 
data indicates full dissolved hydrocarbon plume attenuation from the source area (MW-3) to the 
downgradient well (MW-8) at a distance of approximately 111 feet.  Current site conditions show the 
residual dissolved TPHd, TPHg, and BTEX plumes are limited to the southwest corner of the site 
(MW-3) and beneath the Center Street and 8th Street intersection; MTBE is no longer detected in 
groundwater.  The benzene detected in well MW-6 this quarter appears to be an anomaly, as no 
BTEX has been detected in well MW-6 since the year 2000 when benzene appeared once and then  
returned to previous non-detect concentrations.  This anomaly does not appear to be related to 
groundwater depth because groundwater has historically been measured at similar depths with no 
benzene detected.  No hydrocarbons are detected in the remaining wells located between the 
residual hydrocarbon plume and the identified potential receptors. 

Based on the above evaluation of the most recent groundwater analytical data and the results of the 
updated SRS, GHD concludes the following: 

• Concentration versus time graphs indicate that dissolved TPHd concentrations are decreasing 
in extent under typical site hydrologic conditions. All other COCs have met LTCP criteria or 
WQOs.  

• Current site data indicate that the majority of dissolved hydrocarbon concentrations detected at 
the site are located within the site boundaries and full dissolved hydrocarbon plume attenuation 
is obtained at less than a distance of approximately 111 feet. 

• No identified receptors are expected to be affected by the residual hydrocarbon plume. 
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5. Low-Threat Closure Request 

In their May 26, 2016 letter, ACDEH stated that the site fails to meet the LTCP General Criteria e 
(Site Conceptual Model) and the Media Specific Criteria for Groundwater.  Updated SRS and plume 
stability data provided in this and previous reports meet LTCP General Criteria e (Site Conceptual 
Model).  Site conditions meeting all general and Media-Specific Criteria are outlined below.   

5.1 General Criteria Requirements 

The general criteria requirements that must be satisfied by candidate sites are listed as follows: 

a. The unauthorized release is located within the service area of a public water system. 

Satisfied:  The site and surrounding properties are served by EBMUD, which imports surface 
water to supply to the public.  Additionally, as discussed in Section 3.4.2, no water supply wells 
were identified within 2,000 feet of the site. 

b. The unauthorized release consists only of petroleum. 

Satisfied:  The site’s unauthorized release has been characterized as a release of 
petroleum-based products.  The primary sources of hydrocarbons were the four former fuel USTs 
located on the western edge of the site and the former dispenser islands located on the 
southwestern corner of the site.  The primary COCs are TPHd, TPHg, and benzene. 

c. The unauthorized (“primary”) release from the UST system has been stopped. 

Satisfied: All petroleum storage and handling facilities have been removed from the site. 

d. Free product has been removed to the maximum extent practicable. 

Satisfied:  No free product or light non-aqueous petroleum liquid (LNAPL) has been detected in 
any of the site monitoring wells. 

e. A conceptual site model has been developed. 

Satisfied:  CRA’s November 29, 2012 Closure Request, June 27, 2014 Site Assessment Report 
and Site Conceptual Model and this updated SCM constitute a comprehensive SCM. 

f. Secondary source removal has been addressed. 

Satisfied:  In 2002, G-R removed 1,584 tons of hydrocarbon-bearing soil in the areas of the 
former fuel USTs, dispenser islands, hydraulic lift, and sumps, to depths of approximately 12 to 
14 fbg.  Prior to backfilling the excavation, approximately 900 pounds of ORC was placed at the 
base of the excavation.  In 2011, a low-flow air sparge (LFAS) pilot test reduced dissolved 
hydrocarbons by at least one order of magnitude.  The rate of natural attenuation is exceeding the 
rate of hydrocarbon mass flux from soil to groundwater, as demonstrated by the reduction in 
hydrocarbon concentrations over time in groundwater in wells MW-1 through MW-4. 

g. Soil or groundwater has been tested for MTBE and results reported in accordance with Health 
and Safety Code section 25296.15. 
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Satisfied:  MTBE has been evaluated in soil and groundwater, and reported in accordance with 
Health and Safety Code section 25296.15.  According to soil and groundwater data and 
consistent with the period of station operation (ceased in 1973), MTBE is not a constituent of 
concern.   

h. Nuisance as defined by Water Code section 13050 does not exist at the site. 

Satisfied:  Conditions satisfying the definition of a nuisance as defined in Water Code section 
13050 do not exist at the site. 

5.2 Media-Specific Criteria 

Media-specific criteria are related to the most common exposure scenarios, which in the LTCP have 
been combined into three media-specific criteria: 

1. Groundwater, 

2. Vapor Intrusion to Indoor Air, and 

3. Direct Contact and Outdoor Air Exposure. 

5.2.1 Groundwater 

The LTCP requires that water quality objectives (WQOs) will be attained through natural attenuation 
within a reasonable amount of time, the contaminant plume that exceeds WQOs is stable or 
decreasing in areal extent, and meets the additional characteristics of one of the five classes of 
sites listed in the LTCP. 

The five classes of sites are stated in the LTCP as follows: 

1. a. The contaminant plume that exceeds WQOs is less than 100 feet in length. 

b.    There is no free product. 

c. The nearest existing water supply well and/or surface water body is greater than 250 feet 
from the defined plume boundary. 

2. a.    The contaminant plume that exceeds WQOs is less than 250 feet in length. 

b. There is no free product. 

c. The nearest existing water supply well and/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 µg/l and the dissolved 
concentration of MTBE is less than 1,000 µg/l. 

3. a.   The contaminant plume that exceeds WQOs is less than 250 feet in length. 

b. Free product may be present below the site but does not extend off-site. 

c. The plume has been stable or decreasing for a minimum of 5 years. 

d. The nearest existing water supply well and/or surface water body is greater than 1,000 feet 
from the defined plume boundary. 
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e. The property owner is willing to accept a deed restriction if the regulatory agency requires a 
deed restriction as a condition of closure. 

4. a.    The contaminant plume that exceeds WQOs is less than 1,000 feet in length. 

b. There is no free product. 

c. The nearest existing water supply well and/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.   An analysis of site specific conditions determines that the site under current and 
reasonable anticipated near-term future scenarios 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. 

Satisfied:  The site satisfies Class 2 criteria as follows: 

Groundwater in the East Bay Plain basin is designated as a potential drinking water source; 2F

3 
however, no municipal wells were identified within a half mile radius, and the site is provided water 
by the EBMUD which relies solely on imported water to supply the region with drinking water.4,

3F

4 
Therefore, non-drinking water WQOs are appropriate for this site. 

• The dissolved hydrocarbon plume from the source area (MW-3) that exceeds WQOs is less 
than 250 feet in length in all directions (Figure 4).  The distance between the downgradient well 
MW-8 and upgradient well MW-7 is 220 feet.  No hydrocarbons are detected in either of the 
wells.  Downgradient well MW-8, where no hydrocarbons are detected, is approximately 111 
feet from the plume center (MW-3). 

• No LNAPL has been observed in any monitoring wells. 

• No drinking water wells were identified in DWR or ACPWA records or during the door-to-door 
survey. 

• The nearest surface water body is the Oakland Inner Harbor, located over 1,000 feet from the 
plume boundary (approximately 1 mile to the south). 

• Dissolved benzene and MTBE are two orders of magnitude lower than the criteria of 3,000 µg/L 
benzene and 1,000 µg/L MTBE. 

Additionally, 

• Groundwater in the East Bay Plain basin is designated as a potential drinking water source;   
however, and the site is provided water by the EBMUD which relies solely on imported water to 
supply the region with drinking water.4,  

                                                      
3  http://www.ebmud.com/our-water/water-supply  
4  California Regional Water Quality Control Board San Francisco Bay Region, East Bay Plain Groundwater Basin Beneficial Use 

Evaluation Report, Alameda and Contra Costa Counties, CA, June 1999. 
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• Dissolved hydrocarbon concentrations are decreasing in extent under typical site hydrologic 
conditions.  

5.2.2 Vapor Intrusion to Indoor Air 

The LTCP describes conditions, including bioattenuation zones (soil conditions that support 
biodegradation of hydrocarbon vapors), 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.  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.  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: Satisfaction of the media-specific criteria for petroleum vapor intrusion to indoor air is not 
required at active commercial petroleum fueling facilities. 

Satisfied:  This site meets all criteria of Scenario 4.  Soil vapor samples were collected quarterly for 
over one year from six soil vapor probes (VP-1 through VP-6) at 5 fbg.  Soil vapor concentrations 
spiked in May 2011 immediately following four months of LFAS system operation, but dropped to 
low and non-detectable levels the subsequent four consecutive quarterly events.  Benzene, 
ethylbenzene, and naphthalene concentrations are below the residential soil gas criteria listed in the 
Scenario 4 table.  Oxygen in all six probes on all five sampling events ranged from to 6.5 to 21 
percent, indicating a sufficient bioattenuation zone between the probe and the surface.  This site is 
currently undeveloped and surrounded by residential buildings.  Table 5.1 below list the LTCP soil 
gas criteria and maximum concentrations detected in the last four sampling events.  Based on the 
soil vapor data, there is no significant risk from soil vapor in the vadose zone to the surrounding 
residences or any future site occupants under static equilibrium conditions. 
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Table 5.1 Soil Vapor Concentrations – Bioattenuation Zone (O2 > 4%) 

Constituent Residential Commercial 
Maximum Detected 

Concentration 
5/10/2011 

Maximum 
Concentrations 
Subsequent 4 

Quarterly Events 
2011-2012 

 Concentrations in µg/m3 

Benzene <85,000 <280,000 10,000 110 

Ethylbenzene <1,100,000 <3,600,000 4,200 9.1 

Naphthalene <93,000 <310,000 <18,000 <2,600 

µg/m3 = micrograms per cubic meter  

5.2.3 Direct Contact and Outdoor Air Exposure 

The LTCP describes conditions where direct contact with contaminated soil or inhalation of 
contaminants volatized to outdoor air poses an insignificant threat to human health.  Release sites 
where human exposure may occur must satisfy the media-specific criteria for direct contact and 
outdoor air exposure and are considered low-threat if they meet any one of the following: 

a. Maximum concentrations of petroleum constituents in soil are less than or equal to those listed 
in the table below for the specified depth below ground surface.  The limits from 0 to 5 fbg 
protect from ingestion, dermal contact, and outdoor inhalation of volatile and particulate 
emissions.  The 5 to 10 fbg limits protect from inhalation of volatile emissions only; the ingestion 
and dermal contact pathways are not considered significant.  In addition, if exposure to 
construction workers or utility trench workers is reasonably anticipated, the concentration limits 
for Utility Worker must also be satisfied. 

Table 5.2 Concentrations of Petroleum Constituents in Soil That Will Have No 
Significant Risk of Adversely Affecting Human Health 

Constituent 

Residential Commercial/ 
Industrial 

Utility 
Worker 

Maximum 
Concentration 

Maximum 
Concentration 

0 – 5 fbg 
mg/kg 

Volatilization to 
outdoor air 
5 – 10 fbg 

mg/kg 
0 – 5 fbg 

mg/kg 

Volatilization to 
outdoor air 
5 – 10 fbg 

mg/kg 
0 – 10 fbg 

mg/kg 
0 – 5 fbg 

mg/kg 
>5-10 fbg 

mg/kg 
Benzene 1.9 2.8 8.2 12 14 0.11 92 

Ethylbenzene 21 32 89 134 314 0.76 480 

Naphthalene 9.7 9.7 45 45 219 0.006 58 

PAH* 0.063 NA 0.68 NA 4.5 <0.003 0.37 

Notes: 
mg/kg Milligrams per kilogram 
NA Not Analyzed 
* Based on the seven carcinogenic polynuclear aromatic hydrocarbons (PAHs) as benzo(a)pyrene toxicity 
 equivalent [BaPe].  The PAH screening level is only applicable where soil is affected by either waste oil and/or 
 Bunker C fuel. 
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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. 

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. 

Satisfied:  No benzene, ethylbenzene, naphthalene or PAH concentrations in soil exceed the 
direct contact exposure criteria for residential or commercial (0-5 fbg).  Of the 124 soil samples 
collected between 5 and 10 fbg, 24 contain benzene and/or ethylbenzene concentrations above 
the residential outdoor air exposure criteria and 13 contain benzene and/or ethylbenzene 
concentrations above the commercial/industrial outdoor air exposure criteria.  Additionally, 
9 samples contain benzene and/or ethylbenzene concentrations above the utility worker 
exposure criteria.  Six naphthalene concentrations detected  between 5 and 10 fbg exceed the 
commercial and/or residential outdoor air exposure scenarios and no naphthalene 
concentrations exceed the utility worker outdoor air exposure scenario. Given site-specific 
vapor data, residential or commercial/industrial risk to outdoor air exposure is unlikely.  Risk to 
a utility worker from direct contact with residual hydrocarbons in soil could be possible for 
excavations exceeding 5 fbg, but unlikely, and is addressed through the implementation of a 
soil and groundwater management plan that was submitted in 2015. 

Therefore, on behalf of CEMC, GHD respectfully requests ACDEH grant case closure.  As the 
dissolved hydrocarbons remaining in groundwater pose no significant threat to human health, 
safety, and the environment, CEMC shall cease groundwater monitoring and sampling activities 
pending a response to our low-threat closure request from ACDEH. 
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Table 1
Door To Door Survey Responses
Former Signal Oil Station 206145

800 Center Street
Oakland, California

Page 1 of 2

GHD 312002 (34)

Distance and Direction From 
the Site Well On Property? Building Foundation Type Basement / Crawl Space / Sump?

690 feet Northeast No Slab On Grade No
251 feet Sothwest No Slab On Grade No
427 feet Southwest No Perimeter No
781 feet West-Northwest No Perimeter No
887 feet Northwest No Unkown Not marked
325 feet Southwest No Slab on Grade Yes1

675 feet Southwest No Vacant lot No
660 feet Southwest No Vacant lot No
655 feet Southwest No Vacant lot No
100 feet West No Slab On Grade No
90 feet West No Slab On Grade Yes2, 3

262 feet Northeast No Perimeter No
784 feet North No Perimeter Yes2

690 feet Northwest No Perimeter No
617 feet South No Not marked No
725 feet Northwest No Not marked Yes2

419 feet North No Perimeter Yes2

906 feet Southwest No Perimeter No
680 feet Northwest No Unkown Yes2

610 feet West No Not marked Yes2

329 feet North-Northwest No Pier & Post Yes2

335 feet North-Northwest No Not marked Not marked
600 feet Northwest No Unkown Yes2

545 feet West No Not marked Not marked
710 South-Southwest No Slab On Grade Yes2, 3

446 feet North No4 Unkown Yes2

160 feet Southeast No Not marked Not marked
165 feet North-Northwest No Slab On Grade No
200 feet East No Perimeter Yes2

457 feet South-Southwest No Not marked No
380 feet Southwest No Pier & Post Yes5

900 feet North No Perimeter No
905 feet West No Pier & Post Yes2

625 feet Northwest No Unkown Yes2

Door To Door Survey Responses



Table 1
Door To Door Survey Responses
Former Signal Oil Station 206145

800 Center Street
Oakland, California

Page 2 of 2

GHD 312002 (34)

Distance and Direction From 
the Site Well On Property? Building Foundation Type Basement / Crawl Space / Sump?

Door To Door Survey Responses

800 feet Southeast No Not marked No
410 feet Southwest No Slab On Grade No
175 feet West No Not marked No
387 feet Southwest No Unkown/other Yes2

131 feet North No Slab On Grade Yes6

671 feet Northwest No Not marked Not marked
880 feet Southwest No Slab On Grade No
392 feet Northwest No Pier & Post No
485 feet West No Not marked Not marked

Notes:

2 Survey response noted basement on property and no sump
3 Survey response specified that foundation was slab on grade but also indicated a basement.
4 Survey response noted that property "used to have a well"

6 Survey response noted sump on property and no basement.  Sump operates during rain storms and discharges onto the 
street; "The house next door to the south is currently renovating and are doing a subgrade living space".

5 Survey response noted basement and sump on property.  Sump operates during rain storms; 50-100 gallons pumped during 
cycle; sump discharges into garden on property.

1 Survey response noted basement sump is set at a depth between 8-10 fbg and operates during big rain storms.  Discharges 
into sewer.



Table 2
Sensitive Facility Search Table

Former Signal Oil Station 206145
800 Center Street

Oakland, California

Page 1 of 1

Map ID Distance From Site Direction Facility Address

1 900 feet Northwest Crossgradient Prepatory Literary Academy of Cultural Excellence
School

920 Campbell Street, Oakland
2 1,000 feet Northwest Crossgradient St. Martin De Porres Catholic School 1630 10 Street, Oakland
3 1,250 feet Northeast Upgradient Cole Elemntary School 1011 Union Street, Oakland

Sumps

4 325 feet Southwest Downgradient

5 380 feet Southwest Downgradient

6 131 feet North Upgradient

Sensitive Facilities (schools, day cares, nursing homes and hospitals)

Survey response noted basement sump is set at a depth between 8-10 fbg and operates
during big rain storms.  Discharges into sewer.
Survey response noted basement and sump on property.  Sump operates during rain
storms; 50-100 gallons pumped during cycle; sump discharges into garden on property.
Survey response noted sump on property and no basement.  Sump operates during rain
storms and discharges onto the street; "The house next door to the south is currently
renovating and are doing a subgrade living space".

GHD 312002 (34)
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Appendix B Summary of Previous Environmental 
Investigation and Remediation 

August 1989 Subsurface Investigation 

Subsurface Consultants, Inc. (Subsurface) advanced soil borings B-1 through B-5 to depths ranging from 
4.5 to 26 feet below grade (fbg) in the vicinity of the former underground storage tanks (USTs), dispenser 
island, and sumps along the eastern property boundary.  Temporary wells were installed in borings B-1 
and B-3.  Subsurface noted in their report that the former USTs had been removed in 1973 when the 
station closed based on a permit search at the City of Oakland. Additional information is available in 
Subsurface’s October 13, 1989 Preliminary Hydrocarbon Contamination Assessment. 

 

October 1995 Subsurface Investigation 

Groundwater Technology, Inc. (GTI) advanced borings SB-1 through SB-3 and installed groundwater 
monitoring wells MW-1 through MW-4.  Additional information is available in GTI’s November 14, 1995 
Additional Site Assessment Report. 

 

March 1996 Subsurface Investigation 

Pacific Environmental Group (PEG) advanced soil borings P-1 through P-9 both on and offsite.  Additional 
information is available in PEG’s April 18, 1996 Soil and Groundwater Investigation. 

 

December 1996 Well Installation 

PEG installed offsite wells MW-5 through MW-7 and drilled a boring for MW-8.  Well MW-8 was not 
installed because no evidence of petroleum hydrocarbons was observed.  Additional information is 
available in PEG’s January 24, 1997 Soil and Groundwater Investigation. 

 

1997 Soil Vapor Sampling 

PEG advanced soil vapor points SV-1 through SV-5 to depths up to 12 fbg.  Hydrocarbon concentrations 
in soil vapor were highest between 6 and 10 fbg.  Additional information is available in PEG’s 
January 24, 1997 Soil and Groundwater Investigation. 

 

1999/2001 Site Demolition 

In 1999, Gettler-Ryan, Inc. (G-R) removed the dispenser island, sumps, the hydraulic hoist, building 
foundations, garbage enclosure, yard lights and asphalt.  During station removal, an orphaned 
1,000-gallon gasoline UST, an orphaned 550-gallon used-oil UST, and a buried 55-gallon drum 
(apparently a makeshift used-oil UST) were encountered. The removal of these encountered USTs was 
not completed until April 2001, while Chevron and the property owner determined UST ownership.  On 
April 12, 2011, soil samples A-1 and A-2 were collected from beneath the 1,000-gallon gasoline UST, and 
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soil sample WOT was collected from beneath the 550-gallon used-oil UST.  Additional information is 
available in Delta Environmental Consultants, Inc. (Delta) May 21, 2001 Compliance Soil Sampling during 
Removal of Underground Storage Tanks. 

 

January 2002 Monitoring Well Installation 

G-R installed offsite groundwater monitoring well MW-8.  No TPHd, TPHg, benzene, or methyl tertiary 
butyl ether (MTBE) was detected in soil.  Additional information is available in Delta’s April 11, 2002 
Monitoring Well Installation Report. 

 

June 2002 Subsurface Investigation 

G-R advanced onsite soil borings GP-1 through GP-23 to approximately 12 fbg.  Soil samples were 
collected at 5 and 10 fbg in each boring to profile soil for disposal for the planned remedial excavation.  
Additional information is available in G-R’s July 31, 2002 Soil Borings. 

 

November 2002 Remedial Excavation 

G-R excavated hydrocarbon-bearing soil in the areas of the former USTs, dispenser island, hydraulic lift, 
and sumps to a total depth of approximately 12 fbg, with a maximum depth of 14 fbg in one location.  
Approximately 1,584 tons of hydrocarbon-bearing soil were removed and transported to Allied Waste 
Landfill in Manteca, California.  Thirty-four (SW-1 through SW-10 at 5 and 10 fbg, EXB-1 through SCB-4, 
SWH-1 through SWH-4, BH-1, SWW-1 through SWW-4, and BWO-1) confirmation soil samples were 
collected.  Well MW-1 was destroyed by excavation during this event.  Prior to backfilling, approximately 
900 pounds of oxygen releasing compound was placed in the excavation bottoms, and Class II aggregate 
base was used for backfill.  Additional information is available in Delta’s January 23, 2003 Well 
Destruction, Over-Excavation and Soil Sampling Report. 

 

January 2003 Soil Borings and Well installation 

Delta advanced soil borings GP-24 through GP-30 to approximately 16 fbg and installed monitoring well 
MW-1A near former monitoring well MW-1.  Additional information is available in Delta’s May 15, 2003 
Soil Boring and Well Installation Report. 

 

October and November 2004 Geoprobe and CPT Investigation 

Cambria Environmental Technology advanced cone penetration test (CPT) borings CPT-1 through CPT-5 
and direct push borings C-1 through C-9 to further define the lateral and vertical extents of hydrocarbons 
in soil.  All borings were advanced onsite except CPT-5, which was located offsite in Center Street.  
Vertical delineation of hydrocarbons in soil was achieved between 15 and 20 fbg, except for 
concentrations just above TPHg detection limits between 25 and 50 fbg.  Anomalous hydrocarbon 
grab-groundwater analytical results were detected in deeper groundwater samples.  It was surmised that 
these detections may result from cross contamination during drilling.  Additional information is in 
Cambria’s January 14, 2005 Subsurface Investigation Report. 
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2007 Well Installation and Subsequent Sampling 

Conestoga-Rovers & Associates, Inc. (CRA) installed clustered monitoring wells MW-9 through MW-17 to 
further define the vertical extent of hydrocarbons in groundwater.  Wells MW-9 through MW-16 were 
screened from 35 to 40 fbg or from 55 to 60 fbg to collect depth-discrete groundwater samples.  Well 
MW-17 was screened from 70 to 75 fbg to vertically delineate dissolved-phase hydrocarbons.  
Dissolved-phase hydrocarbons were detected in all wells and were highest in well MW-14 screened from 
55-60 fbg.  Subsequent groundwater monitoring and sampling events indicated that hydrocarbon 
concentrations were decreasing in these wells.  Additional information is available in CRA’s May 14, 2007 
Well Installation Report and October 1, 2007 Third Multi-Level Groundwater Monitoring Report. 

 

October 2007 Soil Vapor Probe Installation 

CRA installed permanent onsite soil vapor probes VP-1 through VP-6, and on November 6, 2007 collected 
soil vapor samples to evaluate the potential for vapor intrusion to proposed residential housing units.  No 
benzene was detected in soil vapor.  Additional information is available in CRA’s January 23, 2008 
Feasibility Study/Corrective Action Plan Addendum. 

 

October 2008 Soil Vapor Investigation 

CRA re-sampled vapor probes VP-1 and VP-3 through VP-6 to confirm initial results.  VP-2 could not be 
sampled due to water in the tubing.  No benzene was detected.  Additional information is available in 
CRA’s November 18, 2008 Soil Vapor Investigation Results. 

 

January 2010 Surficial Sampling 

CRA collected surficial soil samples at the surface and at depths of 0.5 and 2.5 fbg from 12 locations, the 
majority of which are designated as future landscaping areas where potential direct human contact may 
occur.  The locations were designated SS-1 through SS-12.  Soil samples were analyzed for lead, 
organochlorine pesticides, and polychlorinated byphenyls (PCB).  The scope of work was based on 
California’s Department of Toxic Substances Control (DTSC) 2006 Interim Guidance Evaluation of School 
Sites with Potential Soil Contamination as a Result of Lead from Lead-Based Paint, Organochlorine 
Pesticides from Termiticides, and Polychlorinated Biphenyls from Electrical Transformers.  The highest 
lead concentrations were detected at SS-1, SS-2, SS-3, and SS-6, all located in the northern portion of 
the site, but not on the former Chevron owned parcel.  This data was incorporated into Arcadis’s August 
17, 2010 health risk assessment report.  In December 2009, CRA conducted a Department of Water 
Resources (DWR) file review and identified one irrigation well within 1/2-mile radius of the site, located 
approximately 2,100 feet upgradient of the site.  The well was installed in 1915 and has a total depth of 
55 fbg. Additional details are available in CRA’s February 15, 2010 Surficial Soil Lead Results. 

 

February 2010 Low Flow Air Sparge Well Installations 

In February 2010, CRA installed low flow air-sparge wells AS-1 through AS-8 in accordance with CRA’s 
November 1, 2007 Feasibility Study and Corrective Action Plan and April 27, 2009 Work Plan for Low 
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Flow Air Sparging Pilot Test and Additional Soil Vapor Sampling, which was approved with comments by 
Alameda County Environmental Health Services (ACEH) in their letter dated December 23, 2009.  
Additional details are available in CRA’s July 6, 2011 Low Flow Air Sparge Pilot Test report. 

 

September 2010 Low Flow Air Sparge Pilot Test 

The low flow air sparge system (LFAS) began operation on January 5, 2011 and operated continuously 
until it was shutdown on April 8, 2011. Air was injected sequentially into each of the eight sparge wells, 
AS-1 through AS-8, for approximately 60 minutes per sparge cycle. Sparge cycle time was determined 
based on the observed time for the induced groundwater mound to dissipate to pre-injection elevation. 
Based on the LFAS pilot test results CRA concluded air sparging could be successful in reducing 
dissolved hydrocarbon concentrations in groundwater and recommended operating the LFAS with soil 
vapor extraction to minimize the potential vapor in the vadoze zone while the LFAS operated. Additional 
details are available in CRA’s July 6, 2011 Low Flow Air Sparge Pilot Test report. 

 

November 2011 Revised Corrective Action Plan 

CRA submitted the November 30, 2011 Revised Corrective Action Plan and Preferential Pathway Analysis 
as requested by the ACEH in a letter dated August 17, 2011.  Sanitary sewer, electric, communication, 
water, and natural gas utilities were identified offsite and likely not a potential pathways for migration of 
the dissolved-phase hydrocarbons from the site.  CRA concluded active remediation was not warranted 
and recommended continued monitored natural attenuation of hydrocarbons in soil vapor and 
groundwater through May 2012.  Soil vapor samples were proposed through the first and second quarters 
of 2012 and groundwater samples through the first quarter of 2012.  CRA also referenced the State Water 
Resource Control Board’s September 21, 2010 Preliminary 5-Year Review Summary Report for USTCF 
Claim Number: 012265 letter which stated the site meets the Region 2 criteria for low risk groundwater 
site closure.  Additional details are available in CRA’s November 30, 2011 Revised Corrective Action Plan 
and Preferential Pathway Analysis. 
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Appendix C 
Chemical Concentration Versus Time Graphs 
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