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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) is submitting this Low-Threat Closure Request for 
former Chevron Service Station 92506 located at 2630 Broadway in Oakland, California 
(site) on behalf of Chevron Environmental Management Company (Chevron).  The site 
meets the general and media-specific criteria specified in the recently enacted Low-Threat 
Underground Storage Tank Case Closure Policy (the “Low-Threat Policy”) and should be 
closed.  The Low-Threat Policy was established by the State Water Resources Control 
Board (SWRCB) (via Resolution 2012-0016) to control water quality and provide 
standard statewide closure criteria for low threat underground storage tank (UST) sites 
that are 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, and became 
effective August 17, 2012.  The site description and background, an updated conceptual 
site model (CSM), an evaluation of site conditions to the Low-Threat Policy case closure 
criteria, and our conclusions and recommendations are presented herein. 
 
 

2.0 SITE DESCRIPTION AND BACKGROUND 

The site is located on the southeast corner of Broadway and 27th Street (Figure 1), and is 
currently a paved parking lot occupied by a car sales facility (Audi of Oakland).  There 
are no permanent structures onsite and it is completely covered with asphalt pavement.  
Land use in the site vicinity is primarily commercial.  The site is bounded by 27th Street 
to the northeast, Broadway to the northwest, 26th Street to the southwest, and a vacant 
building and parking area used by another auto dealership to the southeast (Figure 2).  
The site is part of a larger parcel that includes the vacant building and adjacent parking 
area.   
 
The site appears to have been used as a service station from the early 1960s to 1998.  
Based on historical Sanborn maps, the site previously was occupied by a hospital from at 
least 1903 through 1911; maps dated 1950 and 1952 showed the site as occupied by a 
used car sales/service facility.  The first UST reportedly was installed at the site in 1962.  
The most recent station facilities included three 10,000-gallon fiberglass gasoline USTs, a 
1,000-gallon fiberglass used-oil UST, associated fiberglass product piping, four dispenser 
islands, and a station building with two hydraulic hoists (Figure 2).  The station and all 
aboveground and belowground facilities were removed in 1998, and the site has since 
remained a paved lot.     
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3.0 CONCEPTUAL SITE MODEL (CSM) 

On September 28, 2006, Cambria Environmental Technology, Inc. (now CRA) submitted 
a Workplan for Additional Investigation that included a CSM.  Information from this and 
other reports is used to update the CSM for the site in the sections below. 
 
 
3.1 SITE GEOLOGY AND HYDROGEOLOGY 

A mixture of coarser-grained (sandy clay with gravel, clayey to silty sand, and sandy to 
gravelly silt) and finer-grained materials (clay to sandy clay) was generally encountered 
from just below the ground surface to a depth of 10 to 15 feet below grade (fbg).  At 
approximately 10 to 20 fbg, interbedded layers of gravelly sand, sand, and gravel mixed 
with sandy clay and clayey to silty sand were encountered.  These were underlain by 
clay and sandy clay to the maximum explored depth of 36 fbg.  Fill material including 
wood, brick, ash, and concrete was encountered in areas beneath the site, and likely was 
placed during demolition of the former hospital (subsurface concrete floor slabs 
encountered at 5 to 8 fbg).  Copies of the historical boring logs are presented in 
Appendix A.  Geologic cross-sections presenting available information on the subsurface 
are presented on Figures 4 and 5. 
 
Groundwater was first encountered during drilling at depths ranging from 8 to 28 fbg.  
Depth to water in the wells has ranged from approximately 2 to 19 feet below top of 
casing (TOC), but generally fluctuates between 5 and 11 feet below TOC.  As discussed 
in previous reports, the water-bearing zone beneath the site does not appear to be 
continuous and appears to be at least partially confined.  The calculated groundwater 
flow direction has historically been variable, at gradients between 0.003 to 0.08 (see rose 
diagram on Figure 2).  From 1993 through 1999, the flow direction was predominantly to 
the northeast; since 1999, following the removal of all station facilities, the flow direction 
has generally been to the southwest.   
 
 
3.2 SUMMARY OF PREVIOUS WORK  

3.2.1 UST HISTORY 

In early 1982, a leak was detected in the UST system.  As a result, in April 1982 the 
existing four steel USTs (two 7,500-gallon and one 4,000-gallon gasoline, and one 
550-gallon used-oil) reportedly were replaced with new fiberglass tanks (three 
10,000-gallon gasoline and one 1,000-gallon used-oil) and piping.  The steel tanks 
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reportedly had been installed in 1962, 1971, 1974, and 1981.  Approximately 20 cubic 
yards of soil and 2,000 gallons of groundwater were removed and disposed offsite 
during the work. 
 
In September 1993, a leak was detected in the mid-grade gasoline product line to the east 
of the USTs.  The line was repaired the following day.  According to inventory records, 
the estimated product loss was at most 20 gallons. 
 
In 1998, the station was demolished including removal of the USTs, dispensers, piping, 
and hydraulic hoists.  No holes were observed in the USTs or piping upon removal.  
After removal of the gasoline USTs, approximately 4,000 gallons of groundwater was 
pumped from the excavation and disposed offsite.  After sampling, the excavated 
material was used to backfill the excavations.  Subsequent over-excavation in the former 
dispenser areas removed approximately 160 cubic yards of impacted soil. 
 
 
3.2.2 SITE ASSESSMENT AND REMEDIATION HISTORY     

Environmental work has been performed at the site since 1982, and has included the 
installation of monitoring wells B-1 through B-12 (B-2 and B-4 later destroyed), the 
drilling of exploratory borings B-13 through B-21, and confirmation sampling during 
UST, dispenser, piping, and hoist removals.  Remedial activities have included 
over-excavation (approximately 180 cubic yards), groundwater extraction 
(approximately 6,000 gallons), groundwater oxygenation, and light non-aqueous phase 
liquid (LNAPL) removal from well B-4 in 1982 and 1983.  The approximate well, boring, 
and soil sample locations and the excavation extents are shown on Figures 2 and/or 3.  
A more detailed summary of the environmental work is presented in Appendix B.  The 
well construction details are presented in Table 1.  The historical soil and 
grab-groundwater sample analytical results are presented in Tables 2 and 3, 
respectively.  Current and historical groundwater monitoring and sampling data is 
presented in Appendix C. 
 
 
3.3 DISTRIBUTION OF RESIDUAL PETROLEUM HYDROCARBONS 

3.3.1 SOIL 

Based on the historical data (Table 2), the primary constituents of concern (COCs) in soil 
are total petroleum hydrocarbons as gasoline (TPHg), benzene, toluene, ethylbenzene, 
and xylenes (BTEX), and methyl tertiary butyl ether (MTBE).  Other constituents (TPH 
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as diesel [TPHd], other fuel oxygenates, lead scavengers, total oil and grease [TOG], and 
volatile organic compounds [VOCs]) either were not detected or were only detected at 
low concentrations and therefore are not considered COCs in soil.  As discussed in 
previous reports, the elevated concentrations of lead detected in some soil samples and 
the detections of semi-VOCs in the area of the former used-oil UST appear due to the 
impacted fill material/debris encountered in these areas and not to former service 
station operations.      
 
Based on the analytical results, the extent of soil with residual COCs appears generally 
limited to the northwest portion of the site in the former gasoline UST and dispenser 
areas.  In the former gasoline UST area, impacts are limited to below 10 fbg, and residual 
concentrations are low.  Remaining COCs in soil at shallower depths in the former 
piping and dispenser areas are generally low in concentration; the highest 
concentrations generally were detected in confirmation sample PX7 collected at 9 fbg.  
Generally, COCs were not detected in the soil samples collected at various depths from 
the perimeter borings; therefore, the horizontal extent appears adequately defined.     
 
With regards to the vertical extent of the COCs in soil, in the former gasoline UST and 
dispenser island areas, generally low concentrations of TPHg, benzene, and MTBE were 
detected in samples collected at 9 and/or 10.5 fbg; the deepest samples from these areas.  
These samples were collected just above groundwater and thus the depth of soil impact 
is not expected to extend a significant distance below the groundwater table.     
 
The highest concentrations of the COCs detected in remaining soil in the 0 to 5 fbg and 5 
to 10 fbg intervals are presented in Table A below.  The TPHg, benzene, and MTBE 
concentrations in soil are also presented on Figure 6. 
 

TABLE A 
MAXIMUM DETECTED COC CONCENTRATIONS 

REMAINING IN SOIL 
(concentrations in mg/kg) 

COC 

Highest Detected 
Concentration in Soil 

0-5 fbg 
(sample ID; depth; date) 

Highest Detected 
Concentration in Soil 

5-10 fbg 
(sample ID; depth; date) 

TPHg 90 
(B-9; 5 fbg; 1994) 

1,190 
(PX7; 9 fbg; 1998) 

Benzene 0.22 
(P10; 2 fbg; 1998) ND 

Toluene 0.76 
(B-9; 5 fbg; 1994) 

23.2 
(PX7; 9 fbg; 1998) 

Ethylbenzene 0.75 
(B-9; 5 fbg; 1994) 

26.7 
(PX7; 9 fbg; 1998) 
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TABLE A 
MAXIMUM DETECTED COC CONCENTRATIONS 

REMAINING IN SOIL 
(concentrations in mg/kg) 

COC 

Highest Detected 
Concentration in Soil 

0-5 fbg 
(sample ID; depth; date) 

Highest Detected 
Concentration in Soil 

5-10 fbg 
(sample ID; depth; date) 

Xylenes 2.2 
(B-9; 5 fbg; 1994) 

149 
(PX7; 9 fbg; 1998) 

MTBE 1.8 
(P10; 2 fbg; 1998) 

0.637 
(PX8; 7 fbg; 1998) 

ND = Not detected; reporting limits vary 

 
 
3.3.2 GROUNDWATER 

Groundwater has been monitored since 1993.  Based on the monitoring results, and as 
with soil, the primary COCs remaining in groundwater are TPHg, BTEX, and MTBE.  
Tertiary butyl alcohol (TBA) has also been detected in several of the onsite wells, 
indicating the biodegradation of MTBE in the subsurface, and is also a COC.  Other fuel 
oxygenates and lead scavengers generally have not been detected or only low 
concentrations have been detected and therefore these constituents are not COCs in 
groundwater.     
 
Historically, elevated concentrations of one or more of the COCs were detected in source 
area wells B-1, B-3, B-5, B-6, and B-7.  However, concentrations in these wells have 
significantly decreased over the years and only low concentrations of TPHg and/or 
MTBE remain; TBA concentrations in these wells have also generally decreased.  
Benzene is only detected in well B-9 located to the south-southwest of the source area; 
however, the concentrations have decreased and only a low concentration remains.  The 
highest TPHg and MTBE concentrations remain in B-9 and have remained relatively 
stable over the past several years.  The COCs generally have not been detected in 
perimeter wells B-10, B-11, or B-12 with the exception of periodic low TPHg in B-12.  The 
COCs also generally were not detected in perimeter and downgradient borings B-14 and 
B-17 through B-20, with the exception of low concentrations of MTBE and/or TBA.  
Therefore, the extent of the COCs in groundwater appears adequately defined.     
 
A copy of the most recent (second semi-annual 2012) groundwater monitoring and 
sampling report containing current and historical groundwater monitoring analytical 
data is presented in Appendix C; the grab-groundwater sample analytical results are 
presented in Table 3.  Iso-concentration maps of TPHg, benzene, and MTBE in 
groundwater are presented on Figures 7 through 9, respectively. 
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A comparison of the historical maximum and most recent TPHg, benzene, and MTBE 
concentrations in the site wells to the associated Water Quality Objectives (WQOs) 
(Environmental Screening Levels [ESLs], established by the San Francisco Bay Regional 
Water Quality Control Board [RWQCB] in 2008) is presented in Table B below.  
Although shallow groundwater in the site area is not currently used as a drinking water 
source, nor is it likely to be used in the foreseeable future, for conservatism the results 
were compared to those ESLs applicable to sites where groundwater is a current or 
potential drinking water resource.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
As shown above, concentrations have significantly decreased in the wells over time from 
historical maximums.  TPHg concentrations in B-3, B-5, and B-9, the benzene 
concentration in B-9, and MTBE concentrations in B-7 and B-9 exceed the respective 
ESLs.  Degradation trend calculations were performed to estimate when these 

TABLE B 
SUMMARY OF MAXIMUM AND MOST RECENT COC CONCENTRATIONS IN 

GROUNDWATER  

 
Well I.D. 

TPHg Benzene MTBE* 
Maximum 

Conc. 
(µg/L) 

Current 
Conc. 
(µg/L) 

Maximum 
Conc. 
(µg/L) 

Current 
Conc. 
(µg/L) 

Maximum 
Conc. 
(µg/L) 

Current 
Conc. 
(µg/L) 

B-1 28,000 
(9/25/96) 

<50 
(9/14/12) 

740 
(9/15/94) 

<0.5 
(9/14/12) 

9,400 
(9/21/01) 

3 
(9/14/12) 

B-3 11,000 
(9/25/96) 

440 
(9/14/12) 

1,300 
(9/21/95) 

<0.5 
(9/14/12) 

5,800 
(8/30/04) 

4 
(9/14/12) 

B-5 110,000 
(6/10/94) 

160 
(9/14/12) 

5,100 
(6/10/94) 

<0.5 
(9/14/12) 

1,600 
(9/21/01) 

5 
(9/14/12) 

B-6 15,000 
(9/25/96) 

<50 
(3/28/11) 

900 
(9/15/94) 

<0.5 
(3/28/11) 

2,200 
(3/4/05) 

4 
(3/28/11) 

B-7 1,200 
(3/6/97) 

<50 
(9/14/12) 

26 
(4/2/98) 

<0.5 
(9/14/12) 

33 
(8/30/04) 

11 
(9/14/12) 

B-8 90 
(9/25/96) 

<50 
(9/14/12) 

3.4 
(9/9/93) 

<0.5 
(9/14/12) 

11 
(8/21/02) 

4 
(9/14/12) 

B-9 5,900 
(3/29/95) 

2,700 
(9/14/12) 

1,500 
(9/21/95) 

7 
(9/14/12) 

94 
(9/1/05) 

29 
(9/14/12) 

B-10 <50 
(1994-2011) 

<50 
(3/21/12) 

<0.5 
(1994-2011) 

<0.5 
(3/21/12) 

0.5 
(3/12/04) 

<0.5 
(3/21/12) 

B-11 <50 
(1994-2011) 

<50 
(3/21/12) 

0.82 
(9/15/98) 

<0.5 
(3/21/12) 

ND 
(2001-2011) 

<0.5 
(3/21/12) 

B-12 1,380 
(3/9/99) 

<50 
(3/21/12) 

1.2 
(4/2/98) 

<0.5 
(3/21/12) 

ND 
(2001-2011) 

<0.5 
(3/21/12) 

ESL 100 1 5 
< Indicates constituent was not detected at or above stated laboratory reporting limit 

(x/x/xx) Sample date 
ND Not detected; reporting limits vary 

Bold Detected concentration at or above respective ESL 
* Only results using EPA Method 8260 reported 
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constituents would reach the ESLs (Appendix D).  Degradation rates were calculated 
from the most recent maximum concentration following the removal of the Oxygen 
Release Compound® (ORC) socks from the wells in 2004 to the current concentration 
(i.e. post-remediation), as this data represents the current trends due to natural 
attenuation in the wells.  The calculations estimate that the constituents will generally 
reach the ESLs within 10 years.  TPHg in B-9 is estimated to reach the ESL by 2057 (45 
years).  Given the municipal water supply, these are reasonable timeframes.  Please note 
that the calculations predict that MTBE in B-7 has already reached the ESL (February 
2012); however, the concentrations have fluctuated below and above the ESL for the past 
several years, and are expected to reach the ESL within several years.      
 
 
3.4 SENSITIVE RECEPTORS AND EXPOSURE PATHWAYS 

3.4.1 SURFACE WATER 

The nearest surface water body is Glen Echo Creek located approximately 400 feet east 
(crossgradient) of the site.  The creek appears to flow in an underground culvert until it 
discharges into Lake Merritt approximately 1,600 feet southeast of the site. 
 
 
3.4.2 WATER SUPPLY WELLS 

The local water supply is provided by the East Bay Municipal Utility District (EBMUD) 
imported from the Mokelumne River Basin in the Sierra Nevada range.  A well survey 
identified one irrigation well and a well of unknown use within a ½ mile of the site.  The 
irrigation well is located approximately 2,300 feet south-southeast (crossgradient) of the 
site.  The other well is located approximately 2,000 feet north–northeast (upgradient) of 
the site.  A map showing the identified well locations and a table of the well survey 
results are presented in Appendix E. 
 
 
3.4.3 POTENTIAL HUMAN RECEPTORS 

The site is currently used for commercial purposes (paved auto parking lot), and is likely 
to remain in commercial use for the foreseeable future.  As the site is capped with 
asphalt pavement, potential exposure to any residual impacted soil beneath the site by 
the general public is precluded.  In addition, it is highly unlikely that any site workers 
would be doing any subsurface work; thus, site commercial workers are also not 
considered potential receptors to impacted soil.  Therefore, the only identified potential 
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human receptors to residual impacted soil under the current land use scenario are 
construction workers performing trenching or excavating activities. 
 
Given the municipal water supply and the lack of any water supply wells in the site 
vicinity, there does not appear to be a risk to any potential human receptors due to 
ingestion of impacted groundwater.  Based on the depth to groundwater, it may be 
encountered during deeper trenching or excavating activities. 
 
As there are no permanent structures on the site, only a portable office trailer raised off 
the ground surface, there appears to be no vapor intrusion risk to site workers.  Based on 
the groundwater analytical results in the offsite borings, there also does not appear to be 
any significant vapor intrusion risk to workers in nearby buildings.     
 
 
3.4.4 SUMMARY OF POTENTIAL EXPOSURE PATHWAYS 

Based on the above evaluation, the only potential exposure pathways to residual site 
COCs are direct exposure to impacted soil and groundwater by construction workers.      
 
 

4.0 REQUEST FOR LOW-THREAT CLOSURE  

On August 17, 2012, the SWRCB adopted the Low-Threat Policy via Resolution 2012-0016.  
The intent of the Low-Threat Policy is to increase cleanup process efficiency at petroleum 
release sites.  A benefit of improved efficiency is the preservation of limited resources for 
mitigation of releases posing the greatest threat to human and environmental health.  
Per the Low-Threat Policy, sites that meet the specified general and media-specific criteria 
pose a low threat to human health, safety, or the environment and are appropriate for 
case closure pursuant to Health and Safety Code section 25296.10.  The Low-Threat Policy 
further states that those sites that meet the criteria for low-threat closure do not require 
further corrective action and shall be issued a uniform closure letter.  The general and 
media-specific criteria are described below. 
 
 
4.1 GENERAL CRITERIA 

The eight general criteria that must be satisfied by all candidate sites, and the 
site-specific evaluation for each of these criteria, are presented below. 
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a. The unauthorized release is located within the service area of a public water system. 

Satisfied:  As described in Section 3.4.2, water for the site and vicinity is provided by 
EBMUD from distant surface water sources.   

b. The unauthorized release consists only of petroleum. 

Satisfied:  The unauthorized release at the site (attributed to former service station 
operations) has been characterized as a release of petroleum-based products 
(gasoline and related constituents, used oil). 

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

Satisfied:  Petroleum storage and handling equipment that was the potential source 
of the release (fuel dispensers, product piping, and USTs) were removed from the 
site by 1998.  

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

Satisfied:  LNAPL was removed from well B-4 in 1982 and 1983, and has generally 
not been observed in any wells since.  It was reportedly encountered in B-3 during 
the March 2000 event and 0.4 gallons were removed, but was not observed during 
the following or any subsequent events in this well. 

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

Satisfied:  Previous reports and information contained herein contain all elements of 
a CSM.  

f. Secondary source has been removed to the extent practicable. 

Satisfied:  Remedial excavation removed approximately 180 cubic yards of impacted 
soil from the source areas (Figure 2).  Based on decreasing concentrations in 
groundwater, there does not appear to be any significant residual secondary source 
material. 

g. Soil and groundwater has been tested for MTBE and results reported in accordance with 
Health and Safety Code section 25296.15.   

Satisfied:  Soil and groundwater samples have been analyzed for MTBE, and 
reported in accordance with Health and Safety Code section 25296.15.   

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

Satisfied:  Conditions defined as a “nuisance” in Water Code section 13050 do not 
exist at the site. 
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4.2 MEDIA-SPECIFIC CRITERIA  

Impacts to human health and the environment can occur due to releases from USTs 
through contact with contaminated media (groundwater, surface water, soil, and soil 
vapor) via various exposure pathways.  In the Low-Threat Policy, 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 
 
 
4.2.1 GROUNDWATER-SPECIFIC CRITERIA 

It is a fundamental tenet of the Low-Threat Policy that if the closure criteria described in 
the Low-Threat Policy are satisfied at an unauthorized petroleum release site, attaining 
background water quality is not feasible, and applicable WQOs will be attained through 
natural attenuation within a reasonable amount of time, prior to the expected need for 
use of any affected groundwater.  If a site has groundwater with a designated beneficial 
use that is affected by an unauthorized release, to satisfy the media-specific criteria for 
groundwater, the contaminant plume that exceeds WQOs must be stable or decreasing 
in areal extent, and meet all of the additional characteristics of one of the five classes of 
sites listed in the Low-Threat Policy 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 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 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 offsite. 
c. The plume has been stable or decreasing for a minimum of 5 years. 
d. The nearest existing water supply well 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 land use 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 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 that, based on an analysis of site specific 
conditions, 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 WQOs will be achieved within a reasonable time frame. 

 
Satisfied:  The site satisfies the characteristics of Class 2 above.  The petroleum 
hydrocarbon plume that exceeds WQOs (ESLs) is less than 250 feet in length, there is no 
LNAPL, the remaining dissolved benzene concentration (7 µg/L) is well below 
3,000 µg/L, and remaining dissolved MTBE concentrations (up to 29 µg/L) are well 
below 1,000 µg/L.  Regarding the nearest surface water body, Glen Echo Creek is 
located approximately 400 feet east of the site, which is within 1,000 feet of the defined 
plume boundary.  However, the intent of the policy is to identify sensitive receptors that 
are potentially at risk.  This creek flows in an underground culvert beneath the city and 
is located in the crossgradient direction from the site and therefore does not appear to be 
at risk from the remaining dissolved plume at the site.  Lake Merritt, into which the 
creek discharges, is approximately 1,600 feet southeast (crossgradient) of the site.  There 
are no nearby surface water bodies in the downgradient direction from the site, and 
thus, none appear to be at risk.  Therefore, the site should be considered low-threat for 
the groundwater-specific criteria.   
 
 
4.2.2 PETROLEUM VAPOR INTRUSION TO INDOOR AIR 

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 will satisfy the media-specific screening criteria for petroleum 
vapor intrusion if: 
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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 vapor intrusion is conducted and demonstrates 
that human health is protected to the satisfaction of the regulatory agency; or, 

c. The regulatory agency determines there is no significant risk of adversely affecting 
human health through the use of institutional or engineering controls. 

 
Scenarios 1-4 of criteria (a) (existing building or future construction) are described 
below. 
 
Scenario 1: Unweathered* LNAPL in Groundwater 
• Depth to groundwater with unweathered* LNAPL is ≥30 feet below building 

foundation. 

• Total TPH (TPHg + TPHd) in soil within 30 feet below building foundation is <100 
mg/kg. 
 

Scenario 2: Unweathered* LNAPL in Soil 
• Unweathered* LNAPL in soil is ≥30 feet from building foundation in all directions, 

and depth to groundwater is >30 feet below building foundation. 

• Total TPH in soil within 30 feet of building foundation in all directions is <100 
mg/kg. 
 

Scenario 3A: No LNAPL, dissolved phase benzene in groundwater 
• Depth to groundwater is ≥5 feet below building foundation. 

• Dissolved benzene in groundwater is <100 μg/L. 

• Total TPH in soil within 5 feet below building foundation is <100 mg/kg. 

• Oxygen (O2) concentration in soil within 5 feet below building foundation is <4%, or 
no O2 data. 
 

Scenario 3B: No LNAPL, dissolved phase benzene in groundwater 
• Depth to groundwater is ≥10 feet below building foundation. 

• Dissolved benzene in groundwater is ≥100 μg/L and <1,000 μg/L. 

• Total TPH in soil within 10 feet below building foundation is <100 mg/kg. 

• O2 concentration in soil within 10 feet below building foundation is <4%, or no O2 
data. 
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Scenario 3C: No LNAPL, dissolved phase benzene in groundwater 
• Depth to groundwater is ≥5 feet below building foundation. 

• Dissolved benzene in groundwater is <1,000 μg/L. 

• Total TPH in soil within 5 feet below building foundation is <100 mg/kg. 

• O2 concentration in soil within 5 feet below building foundation is ≥4%. 
 

Scenario 4A: Direct soil gas measurements at 5 fbg or foundation at sites without 
bioattenuation zone**  
 

 Benzene 
μg/m3 

Ethylbenzene 
μg/m3 

Naphthalene 
μg/m3 

Residential <85 <1,100 <93 
Commercial <280 <3,600 <310 

μg/m3 – micrograms per cubic meter  
 
Scenario 4B: Direct soil gas measurements at 5 fbg or foundation at sites with 
bioattenuation zone** 
 

 Benzene 
μg/m3 

Ethylbenzene 
μg/m3 

Naphthalene 
μg/m3 

Residential <85,000 <1,100,000 <93,000 
Commercial <280,000 <3,600,000 <310,000 

 
*Unweathered LNAPL is comparable to recently dispensed fuel where product has not been subjected to significant 
volatilization or solubilization. 
**Bioattentuation zone = total TPH <100 mg/kg in upper 5' of soil, and ≥4% oxygen in soil at 5' sample depth; a 1,000-fold 
bioattenuation of petroleum vapors is assumed for the zone. 

 
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 any of the above criteria are met. 
 
Satisfied:  The site satisfies the characteristics of Scenario 3A of criteria (a) listed above 
in that the depth to groundwater is at least 5 fbg, dissolved benzene is less than 100 
µg/L, and total TPH in soil is less than 100 mg/kg in the upper 5 feet.   
 
 
4.2.3 DIRECT CONTACT AND OUTDOOR AIR EXPOSURE 

The Low-Threat Policy 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 satisfy media-specific 
criteria for direct contact and outdoor air exposure and shall be considered low-threat if 
they meet any one of the following: 
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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 not considered 
significant.  In addition, if exposure to construction workers or utility trench workers 
is reasonably anticipated, the concentration limits for Utility Worker shall also be 
satisfied. 

 

Constituent 

Residential Commercial/Industrial Utility 
Worker 

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) 

Benzene 1.9 2.8 8.2 12 14 

Ethylbenzene 21 32 89 134 314 

Naphthalene 9.7 9.7 45 45 219 

PAH* 0.063 NA 0.68 NA 4.5 
* Based on the seven carcinogenic polycyclic 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. 
NA = Not applicable 

 

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:  The site meets criteria (a) above.  The maximum detected concentrations of 
benzene and ethylbenzene in soil do not exceed the most conservative (residential) 
limits for the 0-5 fbg and 5-10 fbg intervals above (see Table 2).  Naphthalene was not 
detected in the soil samples collected at 8 fbg beneath the used-oil UST, or in the 
stockpile sample collected of soil from the excavation.  Although one or more PAH 
compounds were detected in these samples, as with the elevated lead, the detections are 
most likely due to the presence of impacted fill and debris in this area.  The material 
encountered included burnt wood, a known source of PAHs.  Therefore, the site should 
be considered low-threat for direct contact and outdoor air exposure.  
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the information presented in this and previous reports, site conditions meet the 
general and media-specific criteria of a low-threat UST release case established in the 
Low-Threat Policy, and therefore pose a low threat to human health, safety, and the 
environment.  A completed SWRCB low-threat checklist is presented in Appendix F.  
The site satisfies the case closure requirements of Health and Safety Code 
section 25296.10, and case closure is consistent with Resolution 92-49 that requires 
cleanup goals be met within a reasonable time frame.  Therefore, on behalf of Chevron, 
CRA respectfully requests ACEH grant case closure. 
 
As the impacted groundwater poses no significant threat to human health or the 
environment, effective immediately, Chevron shall cease groundwater monitoring and 
sampling activities pending a response and further direction from ACEH.   
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TABLE 1

WELL CONSTRUCTION DETAILS
FORMER CHEVRON SERVICE STATION 92506

2630 BROADWAY 
OAKLAND, CALIFORNIA
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Well ID Date 
Installed TOC Total Depth 

(fbg)
Casing Diameter* 

(inches)

Slot 
Size 

(inches)

Screen Interval 
(fbg)

Filter 
Pack (fbg) Status

B-1 3/18/82 25.69** 20 2 0.010 5-20 4-20 Active

B-2 3/18/82 NA 20 2 0.010 5-20 4-20 Destroyed

B-3 3/18/82 24.43 20 2 0.010 5-20 4-20 Active

B-4 3/18/82 NA 20 2 0.010 5-20 4-20 Destroyed

B-5 3/18/82 24.24 20 2 0.010 5-20 4-20 Active

B-6 3/18/82 25.11 20 2 0.010 5-20 4-20 Active

B-7 3/18/82 22.18 20 2 0.010 5-20 4-20 Active

B-8 3/18/82 21.01 20 2 0.010 5-20 4-20 Active

B-9 7/26/94 22.93 19.5 2 0.020 4.5-19.5 3.5-19.5 Active

B-10 7/27/94 25.56 19.5 2 0.020 4.5-19.5 3.5-19.5 Active

B-11 7/26/94 25.27 19.5 2 0.020 4.5-19.5 3.5-19.5 Active

B-12 7/26/94 20.41 19.5 2 0.020 4.5-19.5 3.5-19.5 Active

fbg = feet below grade
TOC = Top of casing elevation (feet above mean sea level)
Abbreviations & Notes:

** TOC later altered
* Casing material: Schedule 40 PVC
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SOIL SAMPLE ANALYTICAL RESULTS
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Boring/    
Sample ID Depth (fbg) Date TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE Oxygenates Total 

Lead
Organic 

Lead Cadmium Chromium Nickel Zinc HVOCs Semi-
VOCs

Oil & 
Grease

Well Borings
B-9 5 7/26/1994 - 90 <0.25 0.76 0.75 2.2 - - - - - - - - - - -

10 7/26/1994 - <1.0 <0.005 0.01 0.005 0.007 - - - - - - - - - - -
B-10 6 7/26/1994 - <1.0 <0.005 <0.005 <0.005 0.006 - - - - - - - - - - -

10 7/26/1994 - <1.0 <0.005 <0.005 <0.005 0.005 - - - - - - - - - - -
B-11 5 7/26/1994 - <1.0 <0.005 <0.005 <0.005 <0.005 - - - - - - - - - - -

11 7/26/1994 - <1.0 <0.005 0.007 <0.005 0.021 - - - - - - - - - - -
B-12 5 7/26/1994 - 7.9 <0.5 0.13 0.16 0.7 - - - - - - - - - - -

11 7/26/1994 - <1.0 <0.005 <0.005 <0.005 <0.005 - - - - - - - - - - -

UST Excavation
TX1 10.5 3/10/1998 - 2.1 <0.005 <0.005 <0.005 <0.005 1.2 - 6.3 - - - - - - - -
TX2 10.5 3/10/1998 - 1.7 <0.005 <0.005 <0.005 <0.005 0.8 - 3 - - - - - - - -
TX3 10.5 3/10/1998 - 18 0.052 0.081 0.43 1.7 <0.5 - <2.5 - - - - - - - -
TX4 10.5 3/10/1998 - 10 0.036 0.043 0.052 0.044 <0.1 - <2.5 - - - - - - - -
TX5 10.5 3/10/1998 - 1.3 0.029 0.16 0.005 0.12 1.7 - 3.9 - - - - - - - -
TX6 10.5 3/10/1998 - 340 0.44 0.9 3.3 15 <2.5 - 4 - - - - - - - -
TX7 10.5 3/10/1998 - 66 <0.25 0.086 0.12 0.94 0.46 - 6.2 - - - - - - - -
TX8 10.5 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 1.1 - 5 - - - - - - - -

SP-1(a-d) Stockpiles 3/10/1998 - <1.0 <0.005 <0.005 <0.005 0.0054 <0.05 - 4.4 - - - - - - - -
SP-2(a-d) Stockpiles 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 7.8 - - - - - - - -

Product Piping Trench Samples
P1 2 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 6.7 - - - - - - - -
P2 1.5 3/10/1998 - 45 0.062 0.72 0.56 4.7 0.52 - 30 - - - - - - - -
P3 1.5 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 130 - - - - - - - -
P4 1.5 3/10/1998 - <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 200 - - - - - - - -
P5 2 3/10/1998 - <1.0 <0.005 <0.005 <0.005 0.0057 <0.05 - 5,000 - - - - - - - -
P6 2 3/10/1998 - 5.7 0.051 0.017 0.041 0.16 0.057 - 14 - - - - - - - -
P7 2 3/10/1998 - 1,200 <1.25 2.3 24 55 <12.5 - 50 - - - - - - - -
P8 2 3/10/1998 - 16 1.4 0.069 0.26 0.37 8 - 21 - - - - - - - -
P9 2 3/10/1998 - 15 0.19 0.032 0.34 1.1 0.3 - 5.5 - - - - - - - -

P10 2 3/10/1998 - 18 0.22 0.037 0.33 1 1.8 - 23 - - - - - - - -
P11 2 3/10/1998 - 1.1 <0.005 <0.005 <0.005 <0.005 <0.05 - 130 - - - - - - - -

Hydraulic Hoist Samples
H1 7 3/10/1998 - - - - - - - - - - - - - - - - 110
H2 7 3/10/1998 - - - - - - - - - - - - - - - - 310

concentrations in milligrams per killogram (mg/kg)
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Boring/    
Sample ID Depth (fbg) Date TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE Oxygenates Total 

Lead
Organic 

Lead Cadmium Chromium Nickel Zinc HVOCs Semi-
VOCs

Oil & 
Grease

concentrations in milligrams per killogram (mg/kg)

Used-Oil Tank Excavation
UO1 8 3/10/1998 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 0.11 - 430 - <0.50 18 13 380 ND ND1 110
UO2 8 3/10/1998 4.8 <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 6,800 - 1.7 45 11 1,400 ND ND2 91

UOSP-1       
(a-d) Stockpile 3/10/1998 3.9 <1.0 <0.005 <0.005 <0.005 <0.005 <0.05 - 1,500 - <0.50 17 20 360 ND ND3 52

Dispenser Island and Used-Oil Tank Over-Excavation
PX2 5 11/19/1998 - 2.96 <0.002 <0.002 <0.002 <0.004 0.0396 - <7.5 <5.0 - - - - - - -
PX5 6 11/19/1998 - 95.7 <0.010 0.0422 0.0905 1.01 <0.01 - <7.5 <5.0 - - - - - - -
PX7 9 11/19/1998 - 1,190 <0.50 23.2 26.7 149 <2.5 - - - - - - - - - -
PX8 7 11/19/1998 - <0.400 <0.002 <0.002 <0.002 <0.004 0.637 - - - - - - - - - -
PX9 6 11/19/1998 - 5.21 <0.002 0.0357 0.063 0.596 0.138 - - - - - - - - - -

PX10 9 11/19/1998 - 44.6 <0.005 <0.005 0.137 1.18 <0.025 - - - - - - - - - -
SP-3(a-d) Stockpile 11/19/1998 - 37.8 <0.010 0.273 0.505 3.34 <0.050 - 9.81 - - - - - - - -

UOSP-3(a&b) Stockpile 11/19/1998 - <0.400 <0.002 <0.002 <0.002 <0.004 <0.010 - 1,790 <5.0 - - - - - - -

Exploratory Borings
B-14 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 0.002 ND - - - - - - - - -

15 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
22 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 0.001 ND - - - - - - - - -

B-17 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
15 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
25 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -

B-18 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
15 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
25 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -

B-19 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
B-20 5 6/4/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -

15 6/6/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
B-21 6 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -

10 6/7/2007 - <1.0 <0.0005 0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
15 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
20 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
25 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 ND - - - - - - - - -
30 6/7/2007 - <1.0 <0.0005 <0.001 <0.001 <0.001 0.001 ND - - - - - - - - -
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Boring/    
Sample ID Depth (fbg) Date TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE Oxygenates Total 

Lead
Organic 

Lead Cadmium Chromium Nickel Zinc HVOCs Semi-
VOCs

Oil & 
Grease

concentrations in milligrams per killogram (mg/kg)
Abbreviations/Notes
TPHd = Total petroleum hydrocarbons as diesel
TPHg = Total petroleum hydrocarbons as gasoline
MTBE = Methyl tertiary butyl ether
HVOCs = Halogenated volatile organic compounds
Semi-VOCs = Semi-volatile organic compounds
Oxygenates = Tertiary butyl alcohol (TBA), tertiary amyl methyl ether (TAME), di-isopropyl ether (DIPE), ethyl tertiary butyl ether (ETBE), 1,2-dichloroethane (1,2-DCA), and 1,2-dibromoethane (EDB)
"-" = Not analyzed
<x.xx = Not detected at or above the stated laboratory detection limit
ND = Not detected; reporting limits vary
Note: Shaded samples were collected from soil that was subsequently excavated
1 Not detected with the exception of Bis(2-ethylhexyl)phthalate at 1.1 mg/kg
2 Not detected with the exception of Bis(2-ethylhexyl)phthalate at 2.3 mg/kg
3 Not detected with the exception of Benzo(k)fluoranthene at 0.23 mg/kg; Benzo(a)pyrene at 0.19 mg/kg; Bis(2-ethylhexyl)phthalate at 1.2 mg/kg; Chrysene at 0.21 mg/kg; Fluoranthene at 0.28 mg/kg; and Pyrene at 0.33 mg/kg
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TPHg Benzene Toluene Ethyl-
benzene Xylenes MTBE TBA TAME DIPE ETBE 1,2-DCA EDB

B-14-W 22 6/7/07 <50 <0.5 <0.5 <0.5 <0.5 1 14 <0.5 <0.5 <0.5 <0.5 <0.5
B-17-W 30 6/6/07 <50 <0.5 <0.5 <0.5 <0.5 2 <2 <0.5 <0.5 <0.5 <0.5 <0.5
B-18-W 36 6/6/07 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5
B-19-W 18 6/6/07 <50 <0.5 <0.5 <0.5 <0.5 <0.5 3 <0.5 <0.5 <0.5 <0.5 <0.5
B-20-W 25 6/6/07 <50 <3.0 <3.0 <3.0 <3.0 <3.0 <10 <3.0 <3.0 <3.0 <3.0 <3.0

Abbreviations/Notes
TPHg = Total petroleum hydrocarbons as gasoline 
MTBE = Methyl tertiary butyl ether
TBA = Tertiary butyl alcohol
TAME = Tertiary amyl methyl ether
DIPE = Di-isopropyl ether
ETBE = Ethyl tertiary butyl ether
1,2-DCA = 1,2-Dichloroethane
EDB = 1,2-Dibromoethane
< = Not detected at or above the stated laboratory reporting limit

Concentrations in micrograms per liter (µg/L)
Date Depth

(feet)
Boring/ 

Sample ID



 

 
611962 (8) 

APPENDIX A 
 

HISTORICAL BORING LOGS



















































 

 
611962 (8) 

APPENDIX B 
 

SUMMARY OF ENVIRONMENTAL INVESTIGATION AND REMEDIATION
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SUMMARY OF ENVIRONMENTAL INVESTIGATION AND REMEDIATION 
FORMER CHEVRON SERVICE STATION 92506 

2630 BROADWAY, OAKLAND, CA 
 
1982 Leak Detection, Tank Removal, and Monitoring Well Installations   
In early 1982, a leak was detected in the underground storage tank (UST) system in the northwest 
corner of the site.  In March 1982, J.H. Kleinfelder & Associates (Kleinfelder), under the supervision 
of IT Enviroscience (IT), installed groundwater monitoring wells B-1 through B-8.  No soil samples 
were collected from the well borings for laboratory analysis.  In April 1982, the existing four steel 
USTs (two 7,500-gallon and one 4,000-gallon gasoline, and one 550-gallon used-oil) reportedly were 
replaced with new fiberglass tanks (three 10,000-gallon gasoline and one 1,000-gallon used-oil) and 
piping.  The steel tanks reportedly had been installed in 1962, 1971, 1974, and 1981.  No other 
information is available.  Approximately 20 cubic yards of soil and 2,000 gallons of groundwater 
were removed and disposed offsite during the work.  Observation wells TP-1 and TP-2 were 
installed in the new tank backfill.  In May 1982, approximately 2.5 feet of light non-aqueous phase 
liquid (LNAPL) was observed in B-4.  By June 1982, the LNAPL in B-4 had decreased to 
approximately 0.5 feet.  Details of the investigations were presented in Kleinfelder’s March 26, 1982 
Groundwater Monitoring Well Installation Report, and IT’s April 6, 1982  Progress Report #1, Gasoline 
Leakage and August 2, 1982 Progress Report #2 (Final), Gasoline Leakage. 
 
1982-1983 LNAPL Removal   
From August 1982 to February 1983, LNAPL was bailed from B-4 on a weekly basis, and was 
discontinued when it was no longer observed. 
   
September 1993 Leak Detection and Monitoring Well Sampling   
A leak was detected in the mid-grade gasoline product line to the east of the USTs.  The line was 
repaired the following day.  According to inventory records, the estimated product loss was at most 
20 gallons.  Sierra Environmental Services (SES) then sampled wells B-1 through B-8, TP-1, and TP-
2; LNAPL was not observed in any of the wells.  Details of the investigation were presented in 
SES’s October 1, 1993 Groundwater Sampling Report and a letter from Chevron to Alameda County 
Environmental Health (ACEH) dated October 7, 1993. 
 
July 1994 Monitoring Well Installations   
Additional onsite monitoring well B-9 and offsite monitoring wells B-10 through B-12 were 
installed by RESNA Industries (RESNA).  Two soil samples were collected from each of the well 
borings for laboratory analysis.  Details of the work were presented in RESNA’s December 1, 1994 
Environmental Assessment Report. 
   
March 1998 UST and Product Piping Removal and Sampling   
Touchstone Developments (TD) observed the removal of the three 10,000-gallon gasoline USTs, the 
1,000-gallon used-oil UST, piping, and two hydraulic hoists.  No holes were observed in the USTs 
or piping upon removal.  Groundwater was encountered in the gasoline UST excavation at 
approximately 11 feet below grade (fbg).  After removal of the gasoline USTs, approximately 4,000 
gallons of groundwater was pumped from the excavation and disposed offsite.  Soil samples TX1 
through TX8 were collected at 10.5 fbg from the sidewalls of the excavation, soil samples P1 
through P11 were collected at 1.5 or 2 fbg beneath the dispensers and piping, soil samples UO1 and 
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UO2 were collected beneath the used-oil UST at approximately 8 fbg, and soil samples H1 and H2 
were collected beneath each hoist at approximately 7 fbg. 
   
Composite samples SP-1 (a-d) and SP-2 (a-d) were collected from the stockpiled soil from the 
gasoline UST and piping excavation and this material was subsequently used as backfill in the 
former gasoline UST excavation.  Composite sample UOSP-1(a-d) was collected from the stockpiled 
soil from the used-oil UST excavation and this material was subsequently used to backfill the used-
oil UST excavation.  Details of the work were presented in TD’s June 12, 1998 UST and Product 
Piping Removal and Sampling Report. 
 
Although there is no documentation available, it appears that observation wells TP-1 and TP-2 and 
well B-2 were destroyed during the excavation work. 
 
November 1998 Dispenser and Former Used-Oil Tank Over-Excavation   
Over-excavation was performed in the area of the four former dispenser islands to depths of 5 to 9 
fbg.  Groundwater encountered at approximately 9 fbg prevented deeper excavation.  Soil samples 
PX2, PX5, and PX7 through PX10 were collected from the bottom of the excavation areas.  
Approximately 160 cubic yards of impacted soil was removed from the former dispenser areas and 
disposed offsite.  Fill material consisting of burnt wood, bricks, ashes, and concrete was 
encountered in the northern excavation areas. 
   
The former used-oil tank area was also re-excavated to remove any possible hydrocarbon-impacted 
soil.  Fill material consisting of burnt wood, bricks, ashes, and concrete was encountered in the 
excavation, as well as concrete footings, foundations, and basement floor slabs.  These materials 
appeared to be associated with the former hospital that previously occupied the site.  Composite 
sample UOSP-3(a&b) was collected of the fill material prior to it being placed back in the 
excavation.  It appeared that elevated lead concentrations detected in the former used-oil tank 
excavation and in the northern dispenser island excavation; and likely the detections of semi-VOCs, 
were associated with the fill material observed in these areas and unrelated to the former service 
station activities.  The impacted fill material likely was placed during demolition of the former 
hospital.  Details of the work were presented in TD’s March 24, 1999 Soil Overexcavation/Remediation 
Report. 
 
September 1999 Oxygen Release Compound® (ORC)  
Blaine Tech Services, Inc. installed ORC socks into wells B-1, B-3, B-5, B-6, B-7, and B-9 to reduce 
petroleum hydrocarbon concentrations via enhanced biodegradation.  Nine to sixteen socks were 
installed in each of the wells.   
 
June 2007 Subsurface Investigation   
CRA advanced exploratory borings B-14 and B-17 through B-21 both on- and offsite.  Proposed 
borings B-13, B-15, and B-16 were unable to be completed due to a subsurface concrete slab 
encountered between 4 and 6 fbg.  Soil samples were collected at various depths from the borings 
(beginning at approximately 5 fbg) for laboratory analysis.  Grab-groundwater samples were also 
collected from borings B-14 and B-17 through B-20.  Details of the investigation were presented in 
CRA’s September 11, 2007 Subsurface Investigation Report. 
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SECOND SEMI-ANNUAL 2012 GROUNDWATER MONITORING REPORT
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APPENDIX D 
 

TREND GRAPHS 



y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time (x) in days

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg)

Given
ESL: y 100

Constant: b 5.39E+09
Constant: a -4.10E-04

Starting date for current trend: 3/31/2009

Calculate
Attenuation Half Life (years): ( -ln(2)/a)/365.25 4.63

Estimated Date to Reach ESL: (x = ln(y/b) / a) Dec 2018

Predicted Time to Reach Environmental Screening Levels (ESLs) in Well B-3
Former Chevron Service Station 92506, 2630 Broadway, Oakland, California

TPHg:  y = 5.39E+09e-4.10E-04x 
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FORMER CHEVRON SERVICE STATION 92506 
2630 BROADWAY 
OAKLAND, CALIFORNIA 

TPHg Groundwater Elevations

ORC Installed 

B-3: TPHg CONCENTRATIONS AND 
GROUNDWATER ELEVATIONS 



y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time (x) in days

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg)

Given
ESL: y 100

Constant: b 1.12E+22
Constant: a -1.11E-03

Starting date for current trend: 3/11/2008

Calculate
Attenuation Half Life (years): ( -ln(2)/a)/365.25 1.70

Estimated Date to Reach ESL: (x = ln(y/b) / a) Jun 2013

Predicted Time to Reach Environmental Screening Levels (ESLs) in Well B-5
Former Chevron Service Station 92506, 2630 Broadway, Oakland, California

TPHg:  y = 1.12E+22e-1.11E-03x 
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FORMER CHEVRON SERVICE STATION 92506 
2630 BROADWAY 
OAKLAND, CALIFORNIA 

TPHg Groundwater Elevations

ORC Removed 
ORC Installed 

B-5: TPHg CONCENTRATIONS AND 
GROUNDWATER ELEVATIONS 



y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time (x) in days

Constituent
Methyl Tertiary-Butyl 

Ether (MTBE)
Given

ESL: y 5
Constant: b 4.49E+09
Constant: a -5.03E-04

Starting date for current trend: 8/30/2004

Calculate
Attenuation Half Life (years): ( -ln(2)/a)/365.25 3.77

Estimated Date to Reach ESL: (x = ln(y/b) / a) Feb 2012

Predicted Time to Reach Environmental Screening Levels (ESLs) in Well B-7
Former Chevron Service Station 92506, 2630 Broadway, Oakland, California

MTBE:  y = 4.49E+09e-5.03E-04x 
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FORMER CHEVRON SERVICE STATION 92506 
2630 BROADWAY 
OAKLAND, CALIFORNIA 

MTBE Groundwater Elevations

ORC Removed 
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B-7: MTBE CONCENTRATIONS AND 
GROUNDWATER ELEVATIONS 



y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time (x) in days

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg)

Given
ESL: y 100

Constant: b 1.61E+07
Constant: a -2.08E-04

Starting date for current trend: 9/24/2009

Calculate
Attenuation Half Life (years): ( -ln(2)/a)/365.25 9.12

Estimated Date to Reach ESL: (x = ln(y/b) / a) Sep 2057

Predicted Time to Reach Environmental Screening Levels (ESLs) in Well B-9
Former Chevron Service Station 92506, 2630 Broadway, Oakland, California

TPHg:  y = 1.61E+07e-2.08E-04x 
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FORMER CHEVRON SERVICE STATION 92506 
2630 BROADWAY 
OAKLAND, CALIFORNIA 

TPHg Groundwater Elevations

ORC Removed 
ORC Installed 

B-9: TPHg CONCENTRATIONS AND 
GROUNDWATER ELEVATIONS 



y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time (x) in days

Constituent
Benzene Methyl Tertiary-Butyl 

Ether (MTBE)
Given

ESL: y 1 5
Constant: b 1.95E+14 6.88E+08
Constant: a -7.35E-04 -4.19E-04

Starting date for current trend: 8/30/2004 9/1/2005

Calculate
Attenuation Half Life (years): ( -ln(2)/a)/365.25 2.58 4.53

Estimated Date to Reach ESL: (x = ln(y/b) / a) Jul 2022 Jun 2022

Predicted Time to Reach Environmental Screening Levels (ESLs) in Well B-9
Former Chevron Service Station 92506, 2630 Broadway, Oakland, California

MTBE:  y = 6.88E+08e-4.19E-04x 

Benzene:  y = 1.95E+14e-7.35E-04x 
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B-9: BENZENE AND MTBE CONCENTRATIONS 
AND GROUNDWATER ELEVATIONS 
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Well Analyte
Maximum Concentration 

(ug/L)
Most Recent Concentration 

(ug/L)
Half-Life          

(years)
Date to Reach 

ESL Years to Reach ESL

B-3 TPHg 11,000 440 4.63 Dec 2018 6

B-5 TPHg 110,000 160 1.70 Jun 2013 1

B-7 MTBE 5,070 11 3.77 Feb 2012 -1

B-9 TPHg 5,900 2,700 9.12 Sep 2057 45
Benzene 1,500 7 2.58 Jul 2022 10
MTBE 178 29 4.53 Jun 2022 9

Notes & Abbreviations:
TPHg = Total petroleum hydrocarbons as gasoline
MTBE = Methyl tertiary butyl ether
µg/L = Micrograms per liter

ESL = Environmental Screening Level

Summary of Degradation Rate Calculations
Former Chevron Service Station 92506, 2630 Broadway, Oakland, California
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APPENDIX E 
 

WELL SURVEY INFORMATION 
 





WELL SURVEY RESULTS
FORMER CHEVRON STATION 92506

2630 BROADWAY
OAKLAND, CALIFORNIA

Page 1 of 1

 611962 (8)

Well No./ Well Owner Total Well Date Distance/Direction from Well Use
Figure ID Street City Depth (ft) Installed Site (ft) (approx)

1 John Bond 4101 Howe Street Oakland 184 1979 5,950 NE Unknown

2 Providence Hospital
30th and Webster 

Street Oakland 365 Unknown 2,000 N-NE Unknown
3 Kaiser Center, Inc. 300 Lakeside Drive Oakland 120 1991 2,300 S-SE Irrigation
4 Oakland Lodge #171 20th and Broadway Oakland 153 Unknown 2,650 S-SW Unknown
5 Providence Hospital 1409 Webster Street Oakland 150 Unknown 4,600 S-SW Unknown

Well Address 
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APPENDIX F 
 

LOW-THREAT CHECKLIST 
 



Site Name: Chevron #9-2506 
Site Address: 2630 Broadway, Oakland 

Page 1 of 2 

 

 

 
Site meets the criteria of the Low-Threat Underground Storage Tank (UST) Case Closure 
Policy as described below.1 

 
 
General Criteria 
General criteria that must be satisfied by all candidate sites: 

 
Is the unauthorized release located within the service area of a public water 
system? 

 
Does the unauthorized release consist only of petroleum? 

 
Has the unauthorized (“primary”) release from the UST system been 
stopped? 

 
Has free product been removed to the maximum extent practicable? 

 
Has a conceptual site model that assesses the nature, extent, and mobility 
of the release been developed? 

 
Has secondary source been removed to the extent practicable? 

 
Has soil or groundwater been tested for MTBE and results reported in 
accordance with Health and Safety Code Section 25296.15? 

Does nuisance as defined by Water Code section 13050 exist at the site? 

Are there unique site attributes or site-specific conditions that 
demonstrably increase the risk associated with residual petroleum 
constituents? 

 
 
 
 
 
☒Yes ☐ No 

 
 
☒ Yes ☐ No 

 
☒ Yes ☐ No 
 

 
☒ Yes ☐ No ☐ NA 
 
☒ Yes ☐ No 

 
 
☒ Yes ☐ No 

 
☒ Yes ☐ No 

 
☐ Yes ☒ No 

 
 
☐ Yes ☒ No 

 
Media-Specific Criteria 
Candidate sites must satisfy all three of these media-specific criteria: 

 
1.  Groundwater: 
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: 

 
Is the contaminant plume that exceeds water quality objectives stable 
or decreasing in areal extent? 

 
Does the contaminant plume that exceeds water quality objectives meet 
all of the additional characteristics of one of the five classes of sites? 

 
If YES, check applicable class: ☐ 1 ☒ 2 ☐ 3 ☐ 4 ☐ 5 

 
 
 
 
 
 
 
 
 
 
 
 
☒ Yes ☐ No ☐ NA 

 

 
 
☒ Yes ☐ No ☐ NA 

 
1 Refer to the Low-Threat Underground Storage Tank Case Closure Policy for closure criteria for low-threat 
petroleum UST sites. 



Site Name: Chevron #9-2506 
Site Address: 2630 Broadway, Oakland 

Page 2 of 2 

 

 

 
For sites with releases that have not affected groundwater, do mobile 
constituents (leachate, vapors, or light non-aqueous phase liquids) 
contain sufficient mobile constituents to cause groundwater to exceed 
the groundwater criteria? 

 
☐ Yes ☐ No ☒ NA 

 
2.  Petroleum Vapor Intrusion to Indoor Air: 
The site is considered low-threat for vapor intrusion to indoor air if site-specific 
conditions satisfy all of the characteristics of one of the three classes of sites 
(a through c) or if the exception for active commercial fueling facilities applies. 

 
Is the site an active commercial petroleum fueling facility? 
Exception: 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. 

 
a.  Do site-specific conditions at the release site satisfy all of the 

applicable characteristics and criteria of scenarios 1 through 3 or all 
of the applicable characteristics and criteria of scenario 4? 
If YES, check applicable scenarios: ☐ 1 ☐ 2 ☒ 3 ☐ 4 

b.  Has a site-specific risk assessment for the vapor intrusion pathway 
been conducted and demonstrates that human health is protected to 
the satisfaction of the regulatory agency? 

 
c.  As a result of controlling exposure through the use of mitigation 

measures or through the use of institutional or engineering 
controls, has the regulatory agency determined that petroleum 
vapors migrating from soil or groundwater will have no significant 
risk of adversely affecting human health? 

 
 
 
 
 
 
 
☐Yes ☒No 

 
 
 
 
 
 
☒Yes ☐ No ☐NA 

 
 
 
 
 
☐ Yes ☐ No ☒ NA 

 
 
 
 
 
☐ Yes ☐ No ☒ NA 

 
3.  Direct Contact and Outdoor Air Exposure: 

The site is considered low-threat for direct contact and outdoor air exposure if 
site-specific conditions satisfy one of the three classes of sites (a through c). 

 
a.  Are maximum concentrations of petroleum constituents in soil less 

than or equal to those listed in Table 1 for the specified depth below 
ground surface (bgs)? 

 
b.  Are maximum concentrations of petroleum constituents in soil 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, has the regulatory agency determined that the 
concentrations of petroleum constituents in soil will have no 
significant risk of adversely affecting human health? 

 
 
 
 
 
 
 
☒ Yes ☐ No ☐ NA 

 

 
 
 
☐ Yes ☐ No ☒ NA 

 
 
 
 
 
☐ Yes ☐ No ☒ NA 
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