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August 21, 2013 Project No. 06-88-614 
 
Atlantic Richfield Company 
P.O. Box 1257 
San Ramon, California 94583 
Submitted via ENFOS 
 
Attn.: Mr. Chuck Carmel 
 
Re:   Addendum to Work Plan for Groundwater Investigation, Atlantic Richfield Company 

Station No. 2107, 3310 Park Boulevard, Oakland, California; ACEH Case No. RO0002526 
 
Dear Ms. Couch: 

 
Provided herein is Broadbent and Associates, Inc. (Broadbent) Addendum to Work Plan for 
Groundwater Investigation (Work Plan Addendum) for Atlantic Richfield Company Station 
No. 2107 located at 3310 Park Boulevard in Oakland, California (Site; Drawing 1). The Work Plan 
for Groundwater Investigation (Initial Work Plan) dated November 6, 2012 recommended that 
five proposed cone penetration test (CPT) soil borings be advanced offsite to define the 
downgradient extent of methyl tert-butyl ether (MTBE) in groundwater; and to close data gaps 
required to move the Site towards closure. In an email response from the Alameda County 
Environmental Health (ACEH) received on February 21, 2013, ACEH rejected the Initial Work Plan 
because it was not supported by a Conceptual Site Model (CSM) and potential vertical gradients 
were not evaluated. The ACEH email is included in Appendix A. This Work Plan Addendum has 
been prepared in response to the ACEH comments. A CSM has been prepared and is included as 
Table 1. A map showing all historic borings, monitoring wells, and soil vapor well is provided as 
Drawing 2. Additional data gaps were identified in the CSM; therefore, additional field activities 
are proposed herein in order to close these data gaps. The data gaps identified are as following: 
 

• Lithology between the two distinct screen intervals of the existing nested wells is unclear 
• A sensitive receptor survey has not been performed at this Site 
• The Oil Changers 3000 may be a potential offsite source (located 200 feet upgradient of 

the Site; Drawing 3)  
• The potential transmissive conduit study is incomplete 

 
An additional potential data gap has been identified due to lack of downgradient soil vapor 
sampling. However, it is unclear as to how far the MTBE plume extends offsite. Therefore, the 
reality of a soil vapor data gap is dependent on proposed additional offsite investigation. If the 
results of the investigation proposed herein indicate soil vapor samples are necessary to close 
this data gap, they will be proposed at that time.  
 
In order to address these data gaps, additional soil borings are proposed in conjunction with 
those proposed in the Initial Work Plan. The additional soil borings include one onsite and three 
offsite CPT borings. Proposed CPT borings from the Initial Work Plan and this Work Plan 
Addendum are included in Drawing 3. A sensitive receptor survey (SRS) is additionally proposed 
herein. Details of the CSM, additional scope of work, and schedule are presented below.   
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This Work Plan Addendum is intended to amend the scope of activities proposed in the Initial 
Work Plan. In addition, the CSM supports the scope of work proposed in the Initial Work Plan. 
The additional scope of work outlined herein is proposed in addition to all activities presented in 
the Initial Work Plan.   
 
CSM AND REVIEW OF SITE HYDROGEOLOGY 
 
In response to the ACEH request to evaluate Site conditions considering vertical gradients and 
vertical hydrogeologic connectivity, a CSM has been prepared and is provided as Table 1. 
Tables 2 and 3 provide historical groundwater elevations and hydrocarbon concentrations for 
each nested monitoring well. Table 4 represents the historical groundwater gradients. A 
summary of previous environmental activities performed at the Site are provided in Appendix B. 
Historical Site data and available soil boring logs are included in Appendix C. Appendix D includes 
trend graphs for concentrations of gasoline range organics (GRO), benzene, and MTBE for each 
active onsite and offsite well.  
 
A detailed evaluation of potential vertical gradients at the Site is presented in the CSM. Further 
reviews of the nested monitoring wells associated with the Site suggest that a vertical gradient 
may exist between wells MW-11A and MW-11B. Soil boring log SB-10 (located approximately 
3 feet (ft) southwest of well MW-11A) indicates that no lithologic recovery occurred from 16 to 
20 ft below ground surface (bgs), which is similar to the screen interval in MW-11A. A silty sand 
layer was encountered in the soil boring at 21 to 22.5 ft bgs and gravelly silty sand was 
encountered at 30 to 32 ft bgs. For well MW-11B, varying sand layers were encountered from 
16 to 30 ft bgs with the screen interval occurring at 26 to 30 ft bgs. The most recent 
groundwater monitoring event, which was conducted on March 26, 2013, yielded groundwater 
elevations in MW-11A and MW-11B to be 107.15 and 113.74 feet above site datum, 
respectively. The variance in groundwater elevations between the two wells may be an 
indication of two separate water bearing zones. However, it is unclear as to whether this 
difference represents an actual vertical gradient or a problem with the well construction and/or 
well screen.  
 
Groundwater elevations from the most recent monitoring event for offsite monitoring wells 
MW-12A, MW-12B, MW-13A, and MW-13B were 111.96, 111.98, 111.81, and 111.83 ft above 
site datum respectively. There appears to be no indication of vertical gradients occurring in the 
offsite wells as evidenced by similar water elevations. As presented in the CSM (Table 1), 
lithology in these wells does not strongly indicate any separate water bearing zones are present 
to a depth of approximately 30 ft bgs. However, lithology in wells MW-12A and MW-12B 
indicates that some stratification in water-bearing zones may be present in the vicinity of this 
well, the observations are not consistent with wells MW-11A/B and MW-13A/B. Therefore, the 
presence and extent of any separate water-bearing zones to 30 ft bgs is unclear.   
 
The CSM also notes that a data gap exists due to the lack of current SRS data. Therefore, the 
potential impacts to any potential offsite receptors are not known at this time. In support of the 
CSM (Table 1), supporting Drawings have been prepared and are included following this Work 
Plan Addendum. A map showing the most recent groundwater data (March 26, 2013) is provided 
as Drawing 4. GRO, benzene, and MTBE isoconcentration contour maps are provided in 
Drawings 5 through 7. Underground utilities located under Park Boulevard and 33rd Street are 
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Attachment 

 
Drawing 1 Site Location Map 
Drawing 2 Site Map with Monitoring Well, Historic Boring, & Soil Vapor Well Locations 
Drawing 3 Site Map with Proposed CPT Boring Locations  
Drawing 4 Groundwater Elevation Contour and Analytical Summary Map, March 26, 2013  
Drawing 5 GRO Isoconcentration Contour Map  
Drawing 6 Benzene Isoconcentration Contour Map  
Drawing 7 Site Vicinity and Underground Utility Infrastructure  
Drawing 8 Cross Section Layout Plan  
Drawing 9 Geologic Cross Section A-A’  
Drawing 10 Geologic Cross Section B-B’ 
 

 
Table 1  Conceptual Site Model 
Table 2 Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory 

Analysis 
Table 3 Summary of Fuel Additives Analytical Data 
Table 4 Historical Groundwater Gradient – Direction and Magnitude 
 
Appendix A Recent Regulatory Correspondence 
Appendix B Previous Environmental Activities at Site 
Appendix C Historical Site Data and Soil Boring Logs 
Appendix D GRO, Benzene, and MTBE Concentration Trend Graphs 



cc: Ms. Dilan Roe, Alameda County Environmental Health (submitted via ACEH ftp site) 
 Electronic copy uploaded to GeoTracker 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Geology and 

Hydrogeology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Regional  The Site is located within the Oakland Sub-Area of the East Bay Plain of the San Francisco Basin. 
The Oakland Sub-Area contains a sequence of alluvial fans. The alluvial fill thickness ranges from 
300 to 700 feet deep. There are no well-defined aquitards in the area. The largest and deepest 
wells in this sub-area historically pumped one to two million gallons per day at depths greater 
than 200 feet. Overall, sustainable yields are low due in part to low recharge potential. The 
Merritt sand in West Oakland was an important part of the early water supply for the City of 
Oakland. It is shallow (up to 60 feet), but before the turn of the last century, septic systems 
contaminated the water supply wells. 
 
Throughout most of the Alameda County portion of the East Bay Plain, from Hayward north to 
Albany, water level contours show that the general direction of groundwater flow is from east 
to west or from the Hayward Fault to the San Francisco Bay. Groundwater flow direction 
generally correlates to topography. Flow direction and velocity are also influenced by buried 
stream channels that typically are oriented in an east to west direction. In the southern end of 
the study area however, near the San Lorenzo Sub-Area, the direction of flow may not be this 
simple. According to information presented in East Bay Plain Groundwater Basin Beneficial Use 
Evaluation Report, the small set of water level measurements available seemed to show that the 
groundwater in the upper aquifers may be flowing south, with the deeper aquifers, the Alameda 
Formation, moving north. The nearest natural drainage is Sausal Creek, located approximately 
1.0 mile southeast of the Site. Sausal Creek flows generally northeast to southwest near the Site 
vicinity. 
 

None NA 

Site 
 
 
 
 
 
 
 

The Site elevation is approximately 127 ft above mean sea level. However, in the immediate Site 
vicinity, the elevation varies by approximately +/- 6 ft. Onsite wells MW-12A/B and MW-13A/B 
are located lower in elevation than onsite well MW-11A/B. Additionally, Park Boulevard directly 
to the north of the Site slopes downward to the west, from MW-12A/B to MW-13A/B. Further 
north of Park Boulevard is the Oakland High School athletic field, which has been graded 15 to 
20 ft above Park Boulevard. Sloped landscaping is present between Park Boulevard and the 
athletic field (Drawing 2). 
 
Sediments encountered during previous Site investigations consists of beds and lenses of 

Yes Conduct CPT 
investigation 

onsite and 
near wells on 

Park 
Boulevard 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Geology and 

Hydrogeology 
(continued) 

 

Site 
(continued) 

 

varying thicknesses of sands and sands with fines, with some discontinuous layers of silts and 
clays. The groundwater was first encountered in soil at an approximate depth ranging from 
1.3 to 20 ft bgs. According to the cross sections presented in Drawings 9 and 10 lithology is 
consistent with the geologic environment of alluvial deposits, and consistent with the regional 
geologic environment.  
 
When the this case was reopen in 2009, wells were constructed in two intervals: One interval is 
screened in the three well locations from approximately 13 ft bgs to 18 ft bgs and the other 
generally 10 ft below the bottom of the upper interval. The screen intervals for these wells are 
depicted on the cross section drawings (Drawings 9 and 10). The purpose for the nested wells is 
not immediately apparent. According to the lithology presented in the cross sections, the 
subsurface consists primarily of sands and sands with fines, with some discontinuous layers of 
silts and clays. Site lithology as presented in the cross sections do not indicate that multiple 
water bearing zones are present at the Site. There is a 3 foot clay/silt layer in between the 
screen intervals at MW-12A/B, however it is likely that this layer does not indicate that two 
water bearing zones are present at the two screen intervals.  
 
The water table fluctuates seasonally. Historical depth to groundwater in Site wells have ranged 
from 1.24 to 14.91 ft bgs. Historical groundwater gradient has generally been to the northwest 
with average hydraulic gradient ranging from 0.01 to 0.06 ft/ft (Table 4). Groundwater levels in 
well MW-11A have consistently been lower than other Site monitoring wells. It is unclear as to 
whether a localized vertical downward gradient is present in this location, or if the well 
construction and/or lithology is causing the lower groundwater levels in the upper screen 
interval.  
 
Due to the uncertainty regarding the vertical connectivity of the screen intervals at wells 
MW-11A/B, MW-12A/B, and MW-13A/B, the geology and hydrogeology of the Site is not 
completely understood. Therefore, additional CPT borings will be advanced on- and offsite to 
further understand Site specific lithology.  
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Surface Water 

Bodies 
 The nearest surface water body is the Central Reservoir, located approximately 3,500 ft 

southeast of the Site. Lake Merritt is located approximately 4,500 ft west of the Site. The lake is 
in an urban area near downtown Oakland and drains into the Oakland Inner Harbor (an inlet to 
the San Francisco Bay) to the immediate southwest.  
 

None NA 

Nearby Wells  A sensitive receptor survey has not been performed at the Site. Therefore, the presence of 
nearby municipal, irrigation, or domestic is not known at this time. A sensitive receptor survey is 
being proposed in the preceding Work Plan Addendum. 
 

Yes Perform 
Sensitive 
Receptor 

Survey 
Constituents 
of Concern 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Light-Non 
Aqueous 

Phase Liquid 
(LNAPL) 

Measurable LNAPL has only been detected at the Site, in well MW-1, located in the northeast 
corner of the UST complex, on May 19, 1989 at a thickness of 0.125 ft. Sheen (less than 0.01 ft 
of LNAPL) was detected at the Site in wells MW-2 and MW-5, located near the UST complex, on 
May 19, 1989 and August 14, 1990, respectively. Since the environmental case was reopened in 
2009 and since these few detections, measurable LNAPL or sheen have not been detected in any 
Site wells.  
 

None NA 

Gasoline 
Range 

Organics 
(GRO) 

 
 
 
 
 
 
 
 
 
 
 

Historically, concentrations of GRO were detected near source area in former monitoring wells 
MW-3, MW-4, MW-5, and RW-1, located near the UST complex and dispenser island, with the 
exception of RW-1 which is located north of the station building. The former monitoring wells 
(MW-1 through MW-10 and RW-1) were destroyed during previous case closure in 1997. Since 
the environmental case was reopen in 2009, concentrations of GRO have been detected in 
monitoring well MW-11A, located next to former well RW-1 and north of the station building. 
GRO concentrations have not been detected in offsite wells MW-12A, MW-13A, and MW-13B, 
and very seldom in wells MW-11B and MW-12B. Historical maximum detected concentration of 
GRO was reported in former well MW-5 at 22,000 ppb on July 16, 1990. Maximum detected 
concentration within the last four monitoring events was reported in well MW-11A at 730 µg/L, 
indicating a strong decreasing GRO trend over time.   
 
Based on recent and historical data, the GRO plume has been delineated. A GRO 
isoconcentration contour map for the most recent groundwater monitoring and sampling event 
(1Q13) is presented as Drawing 5. GRO concentration trend graphs for wells MW-11A through 

None NA 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Constituents 
of Concern 
(continued) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GRO 
(continued) 

MW-13A and MW-11B through MW-13B are included in Appendix D. These graphs and data 
presented in DD 2 show a strong decreasing trend for GRO in all Site wells, indicating a shrinking 
plume.  
 

Benzene 
 

Concentrations of benzene were historically detected near source area in former monitoring 
wells MW-3, MW-4, MW-5, and RW-1, located near the UST complex and dispenser island, with 
the exception of RW-1 which is located north of the station building. The former monitoring 
wells (MW-1 through MW-10 and RW-1) were destroyed during previous case closure in 1997. 
Since the environmental case was reopen in 2009, concentrations of benzene have been 
detected in monitoring well MW-11A, located next to former well RW-1 and north of the station 
building. Benzene concentrations have not been detected in offsite wells MW-12A, MW-12B, 
MW-13A, and MW-13B, and very seldom in onsite well MW-11B. Historical maximum 
concentration of benzene was reported in former well MW-5 at 1,500 ppb on July 24 and 
October 31, 1991. Maximum detected concentration within the last four monitoring events was 
reported in well MW-11A at 7.3 µg/L, indicating a strong decreasing benzene trend over time.  
 
Based on recent and historical data, the benzene plume has been delineated. A benzene 
isoconcentration contour map for the most recent groundwater monitoring and sampling event 
(1Q13) is presented as Drawing 6. Benzene concentration trend graphs for wells MW-11A 
through MW-13A and MW-11B through MW-13B are included in Appendix D. These graphs and 
data presented in Table 2 show a strong decreasing trend for benzene in all Site wells, indicating 
a shrinking plume. 
 

None NA 

Methyl tert-
butyl ether 

(MTBE)  
 
 
 
 

Prior to the environmental case being reopened in 2009, MTBE was not part of the monitoring 
program and was only sampled in the 3rd and 4th quarter 1995 monitoring events. In addition, 
the former monitoring wells (MW-1 through MW-10 and RW-1) were destroyed during previous 
case closure in 1997. Since the environmental case was reopened in 2009, concentrations of 
MTBE have been detected in all monitoring wells (MW-11A through MW-13A and MW-11B 
through MW-13B). Historical maximum concentration of MTBE was reported in well MW-12B at 
840 µg/L on January 16, 2012 and has since decreased to 34 µg/L on March 26, 2013. This 

YES Perform 
downgradient 

CPT 
investigation 
in adjacent 
high school 

athletic field 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Constituents 
of Concern 
(continued) 

MTBE 
(continued) 

concentration of MTBE is also representative of the maximum concentration within the last four 
monitoring events.  
 
Based on recent and historical data, the MTBE plume has not been delineated in offsite wells 
MW-12A, MW-12B, MW-13A, and MW-13B.  Offsite concentrations of MTBE are generally 
higher than onsite concentrations, and there is a possibility that the MTBE plume has migrated 
further offsite (downgradient).  Recently (2012) the highest concentration of MTBE was 
reported in well MW-12B.  A corresponding concentration TBA was also detected in this well in 
2012, indicating biodegradation of the MTBE then present.  Therefore, MTBE has potentially 
migrated further downgradient, but degradation is also occurring, which may limit the lateral 
extent of MTBE.  
 
Additional CPT borings will be advanced to further delineate offsite MTBE concentrations. An 
MTBE isoconcentration contour map is not included in this report due to the lack of 
downgradient data.  MTBE concentration trend graphs for wells MW-11A through MW-13A and 
MW-11B through MW-13B are included in Appendix D.  
 

Potential 
Sources 

 
 
 
 
 
 
 
 
 
 
 
 

Onsite  
 

The exact release source and volume released at the Site is unknown; however, it is assumed 
that the source was the former UST and former waste oil tank complex located at the central 
and southern portion of the Site, respectively. These assumptions are supported by data 
collected since the environmental case was reopened in 2009 including proximity to historical 
free product and higher dissolved-phase petroleum hydrocarbon concentrations. Additional 
areas of documented soil contamination occurred beneath product pipelines and dispensers.  It 
is also possible that that residual MTBE concentrations occurred near Site vent lines.  An 
unknown amount of petroleum, mostly MTBE, remains dissolved in groundwater. A fluctuating 
groundwater table has likely caused a contaminant smear zone where the residual 
dissolved-phase hydrocarbons remain. However, the trends for the residual petroleum 
compounds in groundwater indicate that the remaining concentrations in this smear zone have 
degraded over time, and are impacting the groundwater beneath the Site to a far lesser degree 
than in the past, and will continue to degrade over time, with the exception of MTBE in offsite 
wells. MTBE in offsite groundwater monitoring wells MW-12B, MW-13A, and MW-13B have 

None NA 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Potential 
Sources 

(continued) 

been increasing over time (Appendix D). 
 
The removal and replacement of the storage and dispensing system was conducted to stop the 
potential release. The initial UST removal and replacement activities are documented within the 
ACEH files. The product line removal and upgrade activities are documented in the Product Line 
Removal and Upgrade Soil Sampling Report (URS, 2003).   

Offsite 
 

An Oil Changers 3000 station is located about 200 ft northeast of the Site at 3418 Park 
Boulevard in Oakland, California. A cleanup case was open at this site on July 25, 2001. The site 
was assessed on August 17, 2001. However, documentation of activities could not be located; 
thus, the type of contaminant is unknown. Following the assessment activities, the case was 
closed on August 22, 2001. 
 
This site is located (northeast) crossgradient of the Site based on the historic and current 
groundwater gradient direction (to the northwest). It is possible that this site may be 
contributing to the offsite MTBE contamination through a preferential pathway. Therefore, an 
offsite boring will be advanced downgradient of the Oil Changers 3000 station to evaluate the 
potential contamination, if any, from this site.   
 

Yes Conduct CPT 
investigation 
offsite and 

downgradient 
of Oil 

Changers 
3000 

Nature and 
Extent of 

Environmental 
Impacts  

 
 
 
 
 
 
 
 
 

Extent in Soil 
 

Soil contamination appears defined at the Site. Downgradient and offsite investigation was 
completed by Broadbent in 2007 contained no concentrations of petroleum hydrocarbons 
(Broadbent, 2007). Based on historical data collected since the environmental case was 
reopened in 2009, the highest concentrations of GRO were detected at the northern portion of 
the Site, downgradient of the UST complex and the dispensers. The highest concentrations were 
consistently reported at approximately 6 to 21.5 ft bgs, which is consistent with the capillary 
fringe zone at the Site. One soil sample collected at 1 ft bgs had a GRO concentration of 
350 mg/kg. This single shallow concentration may have been from a surface release, not related 
to the former USTs at the Site. Soil was defined laterally to non-detect for all petroleum 
compounds to the north (SB-6 and SB-12 through SB-15), and south (SB-2), and to 0.096 mg/kg 
toluene and 0.016 mg/kg xylenes to the east.  
 
Since source areas have been removed and these concentrations were representative of overall 

None NA 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Nature and 

Extent of 
Environmental 

Impacts 
(continued) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

groundwater concentrations at the time of sampling, it is likely that these concentrations have 
further attenuated over the last four years. Based on data and observations from current 
groundwater conditions, soil at the Site appears to be adequately defined. 
 

Extent in 
Shallow 

Groundwater 
 

The current groundwater monitoring network at the Site includes a source area well (MW-11A); 
and downgradient wells (MW-12A and MW-13A). Isoconcentration maps for the most recent 
groundwater monitoring and sampling event (1Q13) for GRO and benzene are included as 
Drawings 5 and 6, respectively. Concentrations in these wells have decreased significantly since 
their installation, with the exception of MTBE in shallow well MW-13A (Table 2). Concentrations 
of MTBE in monitoring well MW-13A have been increasing over time. Based on the observed 
decreasing trends, with the exception of MTBE in well MW-13A, the extent of petroleum 
compounds is small and the plume appears to be shrinking (Appendix B). In addition, based on 
Drawings 5 and 6, the extent of petroleum compounds is well defined in all directions, and is 
predominately limited to onsite, with the exception of MTBE in the northwestern end of the Site 
and in offsite wells. Concentrations of MTBE in offsite monitoring well MW-13A has been 
increasing over time and has been decreasing in onsite monitoring well MW-11A; therefore, it is 
possible that the MTBE plume is detached. A CPT investigation will be performed downgradient 
and offsite to further delineate the MTBE plume. 
 
Additionally, free product has not been observed at the Site since the environmental case was 
reopened in 2009 and dissolved petroleum concentrations are decreasing, with the exception of 
MTBE in well MW-13A. Additional downgradient characterization of groundwater beneath the 
Site is necessary to close this data gap.  
 

Yes Perform 
downgradient 

CPT 
investigation 
offsite and in 
adjacent high 

school 
athletic field 

Extent in 
Deeper 

Groundwater 
 
 
 
 

An environmental impact assessment in deeper groundwater was performed at the Site by 
Broadbent in 2007 (Broadbent, 2007). Deep zone depth discrete groundwater samples were 
collected at depths between 21 and 25 ft bgs. Concentrations of GRO, benzene, and MTBE were 
detected at maximum concentrations of 84 µg/L, 0.80 µg/L, and 110 µg/L, respectively. In 
addition, the deep zone groundwater monitoring network at the Site include a source area well 
MW-11B and downgradient wells MW-12B and MW-13B. Deep zone isoconcentration maps for 
the most recent groundwater monitoring and sampling event (1Q13) for GRO and benzene are 

Yes Perform 
vertical CPT 

investigation 
on- and 
offsite 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
Nature and 

Extent of 
Environmental 

Impacts 
(continued) 

Extent in 
Deeper 

Groundwater 
(continued) 

included as Drawings 5 and 6, respectively. Concentrations of these deep zone wells have 
decreased significantly since their installation, with the exception of MTBE in deep zone wells 
MW-12B and MW-13B (Table 2). Based on the observed decreasing trends, with the exception 
of MTBE in wells MW-12B and MW-13B, the extent of petroleum compounds is small and the 
plume appears to be shrinking (Appendix B). Concentrations of MTBE in offsite monitoring wells 
MW-12B and MW-13B has been increasing over time and has been decreasing in onsite 
monitoring well MW-11B; therefore, it is possible that the MTBE plume is detached. In addition, 
based on these drawings, the extent of petroleum compounds is well defined in all directions, 
and is predominately limited to onsite, with the exception of MTBE in the northwestern end of 
the Site and in offsite wells. Therefore, a CPT investigation will be performed downgradient and 
offsite to further delineate the MTBE plume and to close this data gap. 
 
Although groundwater has been monitored in deeper monitoring wells, previous evaluation of 
Site hydrogeology does not indicate that these well screens represent different water-bearing 
zones beneath the Site. According to the lithology presented above and in the cross sections, 
the subsurface consists primarily of sands and sands with fines, with some discontinuous layers 
of silts and clays. Site lithologies as presented in the cross sections do not indicate that multiple 
water bearing zones are present at the Site. There is a 3 foot clay/silt layer in between the 
screen intervals at MW-12A and MW-12B; however, it is likely that this layer does not indicate 
that two water bearing zones are present at the two screen intervals. 
 
Due to the uncertainty regarding the vertical connectivity of the screen intervals at wells 
MW-11A, MW-11B, MW-12A, MW-12B, MW-13A, and MW-13B, the geology and hydrogeology 
of the Site is not completely understood. Therefore, CPT borings will advanced near onsite wells 
MW-11A and MW-11B, and offsite wells MW-12A and MW-12B to further characterize the soil 
lithology.   
 

Extent in Soil 
Vapor 

 

A soil vapor investigation has not been conducted at the Site. However, due to current 
concentrations of petroleum compounds and their location (at an active service station and 
under a street), soil vapor assessment is not warranted at this time. If migration of contaminants 
are documented at the proposed sampling locations, downgradient of the Site and in the high 

Possible Advance soil 
vapor borings 
downgradient 

of the Site  
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
school athletic field, then the necessity for an offsite (in the high school) soil vapor investigation 
will be evaluated.  
 

Migration 
Pathways 

 

Potential 
Conduits 

 

A potential transmissive conduit study was performed by Broadbent for the Site (Drawing 7). 
However, the exact or estimated depths of the conduits were not presented. A sanitary sewer, 
natural gas, storm drain, water, and power lines are located along Park Boulevard, and gas, 
water, and sanitary sewer lines are located on East 34th Street. Utility lines generally tend to be 
shallow (above 10 ft bgs), and depth to groundwater at the Site is between 1.24 to 14.91 ft bgs. 
Thus, migration through the utility trenches is possible. Groundwater monitoring data from 
wells MW-13A and MW-13B, located downgradient of the Site and across Park Boulevard, have 
not contained any hydrocarbon concentrations since their installation, with the exception of 
MTBE concentrations, indicating migration through the utility trenches for GRO and benzene 
have not likely occurred. However, since concentrations of MTBE have been observed and are 
increasing in the offsite monitoring wells MW-13A and MW-13B, it is possible that migration of 
MTBE through the utility trenches may have occurred due to MTBE being lighter than most 
hydrocarbon petroleum compounds. In addition, concentrations of MTBE in offsite monitoring 
wells MW-12B, MW-13A, and MW-13B has been increasing over time and has been decreasing 
in onsite monitoring wells MW-11A and MW-11B; therefore, it is possible that the MTBE plume 
is detached. However, hydrocarbon concentrations in Site monitoring wells have decreased over 
time and will continue to decrease on Site, which may negate concerns regarding migration of 
MTBE through the utility trenches.  
 
The Oil Changers 3000 station is located upgradient of all of the utilities located on Park 
Boulevard. It is possible that this station may be contributing to the offsite MTBE contamination 
through the utility trenches. Therefore, an offsite boring will be conducted downgradient of the 
Oil Changers 3000 station to evaluate the potential contamination, if any, from this location.   
 

Yes  Perform a 
detailed 

preferential 
pathway 

study and 
perform a 

CPT 
investigation 

downgradient 
of the 

potential 
offsite source 

Potential 
Receptors 

 
 

Onsite No onsite water supply wells or surface water bodies exists. The only potential onsite receptor 
would be onsite workers exposed to gasoline vapors. However, the exposure from current 
fueling operations represents a greater risk than any associated with potential groundwater or 
soil vapor exposure (CSWRCB, 2012). 

None NA 
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TABLE 1 

CONCEPTUAL SITE MODEL 
Atlantic Richfield Company Station No. 2107 

3310 Park Avenue 
Oakland, California 

 

CSM Element CSM Sub-
Element Description Data Gap How to 

Address 
 

Potential 
Receptors 

(continued) 

 
Offsite 

 
As discussed above, the nearest surface water bodies are the Central Reservoir and Lake 
Merritt, located approximately 3,500 ft upgradient and 4,500 ft downgradient of the Site, 
respectively.   
 
Since a sensitive receptor survey has not been performed at the Site, the presence of nearby 
water supply wells is not known. Therefore, a sensitive receptor survey is being proposed in the 
preceding Revised Work Plan. 
 
In addition, the Oakland High School is located downgradient of the Site. Therefore, a 
groundwater investigation has been proposed to identify the potential extent of MTBE in 
downgradient groundwater near the Site. Pending results from groundwater investigation, 
Oakland High School is currently considered a potential offsite receptor.   
 

Yes Perform 
downgradient 

CPT 
investigation 
in adjacent 
high school 

athletic field 
and perform 
a Sensitive 
Receptor 

Survey 

 

Notes: 
ACEH = Alameda County Environmental Health 
ARC = Atlantic Richfield Company 
bgs = below ground surface 
CSM = Conceptual Site Model 
CSWRCB = California State Water Resources Control Board 
ft = foot 
ft/ft = foot per foot 
GRO = Gasoline Range Organics 
LNAPL = Light-Non Aqueous Phase Liquid 
 
 

 
mg/kg = milligrams per kilogram  
MTBE = Methyl tert-butyl Ether 
NA = Not Applicable 
No. = Number 
ppm = Parts per billion 
UST = Underground Storage Tank 
µg/L = micrograms per liter 
 
 

References: 
State Water Resources Control Board. 17 April 2012. Low-Threat Underground Storage Tank Case Closure Policy. 
URS, 31 January 2003. Product Line Removal and Upgrade Soil Sampling Report.   
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Date Monitored P/NP
TOC

TPHg
Ethyl‐

Footnote

Water Level

(feet)
DTW Elevation

Toluene Benzene
Total

Xylenes MTBE

Concentrations in µg/L
DO

(mg/L)Benzene(feet) (feet)
Well ID and

pH

Top of
Screen
(ft bgs)

Bottom of
Screen
(ft bgs)

GRO/

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 2. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

MW‐11A

9.20604.813<1.01.51,000108.4412.41120.85P 12.7420.003/9/2009 16.00

a‐‐280<5.06.8<5.011260106.2714.58P 9.8320.006/18/2009 16.00

1.403406.76120281,400112.108.75P 7.8420.009/1/2009 16.00

1.55‐‐‐‐‐‐‐‐‐‐‐‐110.4510.40‐‐ 12.520.0011/11/2009 16.00

2.01340<5.02517201,300111.958.90P 12.1320.002/19/2010 16.00

1.11350<5.02322201,300112.488.37P 12.020.007/23/2010 16.00

b, c (GRO)4.1776<5.0<5.05.4<5.0250‐‐‐‐P 12.320.003/10/2011 16.00

1.47310<5.011167.3730105.9714.88NP 12.120.008/8/2011 16.00

1.43‐‐‐‐‐‐‐‐‐‐‐‐106.7714.08P 13.7720.001/16/2012 16.00

1.36280<2.06.4114.4220105.9414.91P 12.7620.009/11/2012 16.00

5.03330<5.0<2.54.2<2.5260107.1513.70P 12.7520.003/26/2013 16.00

MW‐11B

9.56240<0.507.61.31.3280113.987.33121.31P 7.1430.003/9/2009 26.00

a‐‐200<5.0<5.0<5.0<5.0130113.937.38P 6.9630.006/18/2009 26.00

1.01210<5.0<5.0<5.0<5.069113.657.66P 7.0130.009/1/2009 26.00

0.38200<5.0<5.0<5.0<5.055113.617.70P 6.730.0011/11/2009 26.00

2.38180<2.5<2.5<2.5<2.568113.727.59P 7.4430.002/19/2010 26.00

1.57110<2.5<2.5<2.5<2.5<50113.897.42P 7.0230.007/23/2010 26.00

1.8658<1.0<1.0<1.0<1.0<50114.067.25P 6.830.003/10/2011 26.00

1.3360<1.0<1.0<1.0<1.0<50114.077.24P 7.830.008/8/2011 26.00

4.3347<1.0<1.0<1.0<1.0<50113.357.96P 8.830.001/16/2012 26.00

1.1727<1.0<0.50<0.50<0.50<50113.707.61P 7.0730.009/11/2012 26.00

1.9526<1.0<0.50<0.50<0.50<50113.747.57P 6.8530.003/26/2013 26.00

MW‐12A

4.6241<0.50<0.50<0.50<0.50<50111.948.70120.64P 6.7618.003/9/2009 13.00

a‐‐40<1.0<1.0<1.0<1.0<50112.068.58P 7.9218.006/18/2009 13.00

1.0639<0.50<0.50<0.50<0.50<50111.439.21P 6.9718.009/1/2009 13.00

0.5141<1.0<1.0<1.0<1.0<50111.499.15P 6.218.0011/11/2009 13.00

0.3832<0.50<0.50<0.50<0.50<50111.519.13P 6.5818.002/19/2010 13.00
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Date Monitored P/NP
TOC

TPHg
Ethyl‐

Footnote

Water Level

(feet)
DTW Elevation

Toluene Benzene
Total

Xylenes MTBE

Concentrations in µg/L
DO

(mg/L)Benzene(feet) (feet)
Well ID and

pH

Top of
Screen
(ft bgs)

Bottom of
Screen
(ft bgs)

GRO/

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 2. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

MW‐12A Cont.

0.6834<0.50<0.50<0.50<0.50<50111.469.18120.64P 7.618.007/23/2010 13.00

1.6627<0.50<0.50<0.50<0.50<50112.218.43P 6.718.003/10/2011 13.00

3.4032<0.50<0.50<0.50<0.50<50112.318.33P 7.518.008/8/2011 13.00

0.8418<0.50<0.50<0.50<0.50<50111.529.12P 7.3218.001/16/2012 13.00

1.2022<1.0<0.50<0.50<0.50<50111.698.95P 6.9918.009/11/2012 13.00

1.0717<1.0<0.50<0.50<0.50<50111.968.68P 6.7618.003/26/2013 13.00

MW‐12B

5.87150<0.50<0.500.55<0.50<50105.9514.89120.84P 7.7430.003/9/2009 27.00

a‐‐380<2.5<2.5<2.5<2.5140107.3313.51P 8.6030.006/18/2009 27.00

0.99460<10<10<10<1089111.309.54P 6.8830.009/1/2009 27.00

1.00600<5.0<5.0<5.0<5.0<50109.3111.53P 6.4630.0011/11/2009 27.00

3.32620<5.0<5.0<5.0<5.052109.7711.07P 6.8930.002/19/2010 27.00

1.70510<10<10<10<10<50110.0910.75P 7.5430.007/23/2010 27.00

2.71700<10<10<10<10<50110.7910.05P 6.930.003/10/2011 27.00

1.70510<10<10<10<10<50111.499.35P 6.930.008/8/2011 27.00

3.36840<12<12<12<12<50111.399.45P 7.030.001/16/2012 27.00

1.13790<10<5.0<5.0<5.0<50111.539.31P 7.1330.009/11/2012 27.00

4.9334<1.0<0.50<0.50<0.50<50111.988.86p 7.0330.003/26/2013 27.00

MW‐13A

9.3913<0.50<0.50<0.50<0.50<50105.029.53114.55P 7.6416.503/9/2009 11.50

a‐‐23<0.50<0.50<0.50<0.50<50111.672.88P 7.2116.506/18/2009 11.50

0.9634<0.50<0.50<0.50<0.50<50111.243.31P 6.9016.509/1/2009 11.50

1.7921<0.50<0.50<0.50<0.50<50110.893.66P 6.516.5011/11/2009 11.50

0.9215<0.50<0.50<0.50<0.50<50111.123.43P 6.6916.502/19/2010 11.50

1.424<0.50<0.50<0.50<0.50<50111.333.22P 7.016.507/23/2010 11.50

0.7612<0.50<0.50<0.50<0.50<50111.982.57P 6.716.503/10/2011 11.50

3.5929<0.50<0.50<0.50<0.50<50106.128.43P 7.216.508/8/2011 11.50

1.2537<0.50<0.50<0.50<0.50<50111.443.11P 7.0816.501/16/2012 11.50

1.5064<1.0<0.50<0.50<0.50<50111.523.03P 6.9816.509/11/2012 11.50
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Date Monitored P/NP
TOC

TPHg
Ethyl‐

Footnote

Water Level

(feet)
DTW Elevation

Toluene Benzene
Total

Xylenes MTBE

Concentrations in µg/L
DO

(mg/L)Benzene(feet) (feet)
Well ID and

pH

Top of
Screen
(ft bgs)

Bottom of
Screen
(ft bgs)

GRO/

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 2. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

MW‐13A Cont.

1.1951<1.0<0.50<0.50<0.50<50111.812.74114.55p 6.7616.503/26/2013 11.50

MW‐13B

8.4413<0.50<0.50<0.50<0.50<50111.792.96114.75P 6.9922.503/9/2009 18.50

a‐‐12<0.50<0.50<0.50<0.50<50111.902.85P 6.9222.506/18/2009 18.50

0.9617<0.50<0.50<0.50<0.50<50111.393.36P 7.2922.509/1/2009 18.50

2.4521<0.50<0.50<0.50<0.50<50111.263.49P 6.3922.5011/11/2009 18.50

1.4619<0.50<0.50<0.50<0.50<50111.653.10P 6.5022.502/19/2010 18.50

1.1615<0.50<0.50<0.50<0.50<50112.012.74P 7.1922.507/23/2010 18.50

0.7231<0.50<0.50<0.50<0.50<50111.033.72P 6.622.503/10/2011 18.50

1.5132<0.50<0.50<0.50<0.50<50112.272.48P 6.822.508/8/2011 18.50

0.8649<0.50<0.50<0.50<0.50<50111.283.47P 6.822.501/16/2012 18.50

1.6263<1.0<0.50<0.50<0.50<50111.603.15P 7.0522.509/11/2012 18.50

1.3762<1.0<0.50<0.50<0.50<50111.832.92p 6.8622.503/26/2013 18.50
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Symbols & Abbreviations:
‐‐ = Not measured/applicable/analyzed/sampled
µg/L = Micrograms per liter
DO = Dissolved oxygen
DTW = Depth to water in ft below TOC
GRO = Gasoline range organics
mg/L = Milligrams per liter
MTBE = Methyl tert butyl ether
< = Not detected at or above specified laboratory reporting limit
NP = Well not purged prior to sampling
P = Well purged prior to sampling
TOC = Top of casing in ft above NAVD88 datum

Footnotes:
a = DO meter not working
b = Well full of water
c = Quantitation of unknown hydrocarbons(s) in sample based on gasoline

Notes:
Values for DO and pH were obtained through field measurements
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Well ID and
Footnote

Concentrations in µg/L
Ethanol TBA MTBE ETBE TAME 1,2‐DCA EDBDIPEDate Monitored

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 3. Summary of Fuel Additives Analytical Data

MW‐11A

‐‐‐‐<1.0<1.0<1.060<20‐‐3/9/2009

<5.0<5.0<5.0<5.0<5.0280<100<3,0006/18/2009

<5.0<5.05.3<5.0<5.0340<100<3,0009/1/2009

<5.0<5.06.1<5.0<5.0340<100<3,0002/19/2010

<5.0<5.06.5<5.0<5.0350<100<3,0007/23/2010

<5.0<5.0<5.0<5.0<5.076<100<6,0003/10/2011

<5.0<5.0<5.0<5.0<5.0310<100<3,0008/8/2011

<1.0<1.04.1<1.0<1.0280<20<3009/11/2012

<2.5<2.53.9<2.5<2.5330<50<7503/26/2013

MW‐11B

‐‐‐‐3.1<0.50<0.50240<10‐‐3/9/2009

<5.0<5.0<5.0<5.0<5.0200<100<3,0006/18/2009

<5.0<5.0<5.0<5.0<5.0210<100<3,0009/1/2009

<5.0<5.0<5.0<5.0<5.0200<100<3,00011/11/2009

<2.5<2.5<2.5<2.5<2.5180<50<1,5002/19/2010

<2.5<2.5<2.5<2.5<2.5110<50<1,5007/23/2010

<1.0<1.0<1.0<1.0<1.058<20<6003/10/2011

<1.0<1.0<1.0<1.0<1.060<20<6008/8/2011

<1.0<1.0<1.0<1.0<1.04733<6001/16/2012

<0.50<0.50<0.50<0.50<0.5027<10<1509/11/2012

<0.50<0.50<0.50<0.50<0.5026<10<1503/26/2013

MW‐12A

‐‐‐‐<0.50<0.50<0.5041<10‐‐3/9/2009

<1.0<1.0<1.0<1.0<1.040<20<6006/18/2009

<0.50<0.50<0.50<0.50<0.5039<10<3009/1/2009

<1.0<1.0<1.0<1.0<1.041<20<60011/11/2009

<0.50<0.50<0.50<0.50<0.5032<10<3002/19/2010

<0.50<0.50<0.50<0.50<0.5034<10<3007/23/2010

<0.50<0.50<0.50<0.50<0.5027<10<3003/10/2011

<0.50<0.50<0.50<0.50<0.5032<10<3008/8/2011
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Well ID and
Footnote

Concentrations in µg/L
Ethanol TBA MTBE ETBE TAME 1,2‐DCA EDBDIPEDate Monitored

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 3. Summary of Fuel Additives Analytical Data

MW‐12A Cont.

<0.50<0.50<0.50<0.50<0.501819<3001/16/2012

<0.50<0.50<0.50<0.50<0.5022<10<1509/11/2012

<0.50<0.50<0.50<0.50<0.5017<10<1503/26/2013

MW‐12B

‐‐‐‐<0.50<0.50<0.50150<10‐‐3/9/2009

<2.5<2.5<2.5<2.5<2.5380<50<1,5006/18/2009

<10<10<10<10<10460<200<6,0009/1/2009

<5.0<5.0<5.0<5.0<5.0600<100<3,00011/11/2009

<5.0<5.05.1<5.0<5.0620<100<3,0002/19/2010

<10<10<10<10<10510<200<6,0007/23/2010

<10<10<10<10<10700<200<6,0003/10/2011

<10<10<10<10<10510<200<6,0008/8/2011

<12<12<12<12<12840320<7,5001/16/2012

<5.0<5.08.7<5.0<5.0790<100<1,5009/11/2012

<0.50<0.50<0.50<0.50<0.5034<10<1503/26/2013

MW‐13A

‐‐‐‐<0.50<0.50<0.5013<10‐‐3/9/2009

<0.50<0.50<0.50<0.50<0.5023<10<3006/18/2009

<0.50<0.50<0.50<0.50<0.5034<10<3009/1/2009

<0.50<0.50<0.50<0.50<0.5021<10<30011/11/2009

<0.50<0.50<0.50<0.50<0.5015<10<3002/19/2010

<0.50<0.50<0.50<0.50<0.5024<10<3007/23/2010

<0.50<0.50<0.50<0.50<0.5012<10<3003/10/2011

<0.50<0.50<0.50<0.50<0.5029<10<3008/8/2011

<0.50<0.50<0.50<0.50<0.503726<3001/16/2012

<0.50<0.50<0.50<0.50<0.5064<10<1509/11/2012

<0.50<0.50<0.50<0.50<0.5051<10<1503/26/2013

MW‐13B

‐‐‐‐<0.50<0.50<0.5013<10‐‐3/9/2009

<0.50<0.50<0.50<0.50<0.5012<10<3006/18/2009
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Well ID and
Footnote

Concentrations in µg/L
Ethanol TBA MTBE ETBE TAME 1,2‐DCA EDBDIPEDate Monitored

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 3. Summary of Fuel Additives Analytical Data

MW‐13B Cont.

<0.50<0.50<0.50<0.50<0.5017<10<3009/1/2009

<0.50<0.50<0.50<0.50<0.5021<10<30011/11/2009

<0.50<0.50<0.50<0.50<0.5019<10<3002/19/2010

<0.50<0.50<0.50<0.50<0.5015<10<3007/23/2010

<0.50<0.50<0.50<0.50<0.5031<10<3003/10/2011

<0.50<0.50<0.50<0.50<0.5032<10<3008/8/2011

<0.50<0.50<0.50<0.50<0.504919<3001/16/2012

<0.50<0.50<0.50<0.50<0.5063<10<1509/11/2012

<0.50<0.50<0.50<0.50<0.5062<10<1503/26/2013
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Symbols & Abbreviations:
‐‐  =  Not analyzed/applicable/measurable
<  =   Not detected above reported detection limit
1,2‐DCA  =  1,2‐Dichloroethane
µg/L  =  Micrograms per Liter
DIPE  =  Diisopropyl ether
EDB  =  1, 2‐Dibromoethane
ETBE  =  Ethyl tert‐butyl ether
MTBE  =  Methyl tert‐butyl ether
TAME  =  tert‐Amyl methyl ether
TBA  =  tert‐Butyl alcohol

Notes:
All volatile organic compounds analyzed using EPA Method 8260B
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Approximate Gradient Magnitude (ft/ft)Approximate Gradient DirectionDate Measured

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 4. Historical Groundwater Gradient ‐ Direction and Magnitude

0.06Northeast3/9/2009

0.06Northeast6/18/2009

0.03North‐Northwest9/1/2009

0.05North11/11/2009

0.03North2/19/2010

0.05North7/23/2010

0.04North‐Northwest3/10/2011

0.03North8/8/2011

0.02North‐Northwest1/16/2012

0.03North‐Northwest9/11/2012

0.01North‐Northwest3/26/2013
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Appendix A  
Recent Regulatory Correspondence  





 

BP 
Station 
Number 

Fuel Leak 
Case 
Number 

Work Plan Title Prepared 
By 

Date 
Received 

ACEH Response 

Station 
402 

RO0000307 Revised Workplan 
for Monitoring Well 
Installation and 
Vapor Intrusion 
Assessment 

Tom 
Venus, 
BAI 

11/8/2012 Teleconference call and email correspondence with Tom Venus on 1/2/2013 
to discuss ACEH comments on work plan including proposed locations of 
groundwater monitoring wells (plume delineation due to variable groundwater 
flow directions, proposed long screen intervals (purpose of monitoring – gravel 
aquifer, clay layers, water table fluctuations, etc.), collection of soil samples in 
the vadose zone only, and attempts to locate monitoring wells MW-1, MW-2, 
and MW-3.  

Station 
2107    
   

RO0002526
          

Work Plan for 
Groundwater 
Investigation 
 

Kristine 
Tidwell, 
BAI 

11/08/2012 Teleconference call on 1/11/2013 to discuss ACEH’s concerns with proposed 
off-site investigation without an updated SCM that discusses vertical gradients 
observed in nested monitoring wells.    

Station 
2111    
   

RO0000494
          

Revised Soil & 
Groundwater 
Investigation Work 
Plan 

Kristine 
Tidwell, 
BAI 

11/08/2012 Teleconference call with Kristine Tidwell on 1/11/2013 and email 
correspondence on 1/14/2013 to discuss ACEH comments on work plan 
including soil boring locations, soil and groundwater sample collection and 
analysis methods, well survey evaluation, evaluation of monitoring well MW-8 
and validation of data, confirmation sampling, and vapor intrusion to indoor air 
in adjacent off-site buildings.  

Station 
2162    
   

RO0000190
          

Revised Work 
Plan for Off-Site 
Groundwater 
Investigation 

Tom 
Venus, 
BAI 

1/3/2013 ACEH review complete – work plan not supported by a SCM and data gaps 
not addressed. 

Station 
374      
    

RO0000078
   

Soil Vapor 
Investigation WP 

Kristine 
Tidwell, 
BAI 

11/21/2012 Teleconference call on 1/28/2013 to discuss ACEH’s comments on work plan 
including adequacy of proposed soil vapor investigation in light of shallow 
groundwater conditions, migration in utility corridors, and potential vapor 
intrusion in adjacent buildings. 



 

Appendix B 
Previous Environmental Activities at Site  
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Previous Environmental Activities at Site 
 
On January 12, 1987, contamination by petroleum hydrocarbons was discovered during excavation and 
removal of a waste-oil underground storage tank (UST) and three gasoline USTs from the Site. With this 
discovery, Alameda County Environmental Health (ACEH) opened the release/leak case number RO651. 
In a letter dated July 11, 1997, ACEH confirmed that no further action was required at the Site. However, 
methyl tert-butyl ether (MTBE) was not requested or required to be analyzed prior to the time of 
closure. Therefore, the remediation and monitoring infrastructure (nine monitoring wells and one 
remediation well) were removed from the Site, with the exception of remediation piping which was left 
under the main driveway. No additional environmental work was conducted at the Site until product 
line removal and upgrade construction activities in October and November of 2002. Historical data prior 
to closure of ACEH Case No.RO651, including geologic cross-sections, boring location maps, summarized 
soil and groundwater laboratory analytical results, and remediation system data, are mostly available 
within the ACEH files. However, due to the dates of completion and incomplete records, soil boring logs 
could not be located for the various subsurface investigations conducted prior to 1997. 

In November 2002, URS oversaw a product line upgrade at the Site. Numerous soil samples were 
collected during the product line upgrading activities from depths ranging between 3.5 and 7.5 feet (ft) 
below ground surface (bgs). Gasoline Range Organics (GRO, C6-C12) was detected above laboratory 
reporting limits in six of the 20 collected soil samples, including over-excavation samples, at 
concentrations up to 4,000 milligrams per kilogram (mg/kg) in sample S-D7. Benzene was detected 
above laboratory reporting limits in one of the 20 soil samples collected at a concentration of 
0.89 mg/kg in sample S-L2. Toluene, ethylbenzene, and total xylenes were detected above laboratory 
reporting limits in four of the 20 soil samples collected at maximum concentrations of 220 mg/kg, 
150 mg/kg, and 1,100 mg/kg, respectively, in sample S-D7. MTBE was detected above laboratory 
reporting limits in 14 of the 20 collected soil samples at maximum concentrations of 83 mg/kg in sample 
S-L3.  

Two groundwater samples (T-1 and BT-1) were collected during product line replacement activities. 
Sample T-1 was collected at eight ft bgs from the area underneath dispenser 8 (S-D8-5) and BT-1, 
collected from groundwater extracted during excavation activities. A water sample (Sump-1) was also 
collected from the sump for UST1, which appeared to contain light-non aqueous phase liquid (LNAPL). 
Laboratory analysis of sample Sump-1 indicated very high concentrations of GRO, benzene, toluene, 
ethylbenzene, and xylenes (BTEX), and MTBE, most likely due to the presence of LNAPL within the sump. 
GRO was detected above the laboratory reporting limit in sample T-1 at a concentration of 
4,200 micrograms per liter (μg/L). BTEX was detected above the laboratory reporting limit in sample T-1 
at concentrations of 300 μg/L, 3,200 μg/L, 1,300 μg/L, and 11,000 μg/L, respectively. MTBE was reported 
above the laboratory reporting limit in both samples T-1 and BT-1 at concentrations of 4,900 μg/L and 
1,800 μg/L, respectively. Concentrations discovered during product line replacement activities indicated 
a potential release. Therefore, an Unauthorized Release Report was issued for the Site on January 21, 
2003. Field activities are summarized in the URS Product Line Removal and Upgrade Soil Sampling 
Report dated January 31, 2003. A site map depicting sampling locations is provided as Drawing 2. A 
summary of laboratory analytical data are provided in Appendix C.  

Additional groundwater investigation activities were carried out at the Site in March and May 2004. A 
total of 20 soil samples and four groundwater samples were collected during the additional 
investigation. GRO was detected above the laboratory reporting limits in one of the 20 soil samples at a 
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concentration of 350 mg/kg in sample SB-4-1.0. Toluene and total xylenes were detected above the 
laboratory reporting limits in soil samples collected from SB-1-5 at concentrations of 0.096 mg/kg and 
0.016 mg/kg, respectively. MTBE was detected above laboratory reporting limits in three of the 20 soil 
samples at maximum concentrations of 0.027 mg/kg in samples SB-3-13 and SB-3-23.0. No additional 
analytes were detected above their respective reporting limits.  

GRO was detected above laboratory reporting limits in one of the four groundwater samples collected at 
a concentration of 88 μg/L in sample SB-3. Toluene was detected above the laboratory reporting limit in 
one of the four groundwater samples collected at a concentration of 1.4 μg/L in sample SB-2. MTBE was 
detected above the laboratory reporting limit in two of the four samples at a concentration of 34 μg/L in 
samples SB-3 and SB-5. No additional analytes were detected above their respective reporting limits.  

On August 30, 2004, URS received a letter from ACEH requesting additional field work at the Site to 
complete the scope of work proposed in the original work plan and addendum. The ACEH also 
requested depth-discrete groundwater sampling.  

URS addressed the ACEH requests by conducting a soil and groundwater investigation. URS collected 
twelve depth-discrete groundwater samples from six locations (HP-3 through HP-8). URS also collected 
26 soil samples from six onsite borings (SB-7 through SB-8 and HP-3). Soil analytical results from this 
investigation are summarized as follows: 

• GRO was detected above the laboratory reporting limit in five of the 26 samples at 
concentrations ranging from 0.31 mg/kg (SB-11-6.5) to 220 mg/kg (SB-11-11.5); 

• Total Xylenes were detected above the laboratory reporting limit in two of the 26 samples at 
concentrations of 0.011 mg/kg (SB-8-29.5) and 0.012 mg/kg (SB-11-29.5); and 

• MTBE was detected above the laboratory reporting limit in 10 of the 26 soil samples at 
concentrations ranging from 0.0069 mg/kg (SB-9-19.5) and 0.56 mg/kg (SB-9-13.5). 

Groundwater analytical results from this investigation are summarized as follows: 

• GRO was detected above the laboratory reporting limit in six of the 12 samples collected at 
concentrations ranging from 72 μg/L (HP-6-30) and 1,300 μg/L (HP-7-20); 

• Benzene was detected above the laboratory reporting limit in three of the 12 samples at 
concentrations ranging from 0.64 μg/L (HP-3-35) to 1.6 μg/L (HP-4-18); 

• Toluene was detected above the laboratory reporting limit in eight of the 12 samples collected 
at concentrations ranging from 7.0 μg/L (HP-5-18) to 38 μg/L (HP-4-18); 

• Ethylbenzene was detected above the laboratory reporting limit in seven of the 12 samples at 
concentrations ranging from 0.94 μg/L (HP-5-18) to 5.4 μg/L (HP-4-18); 

• Total Xylenes were detected above the laboratory reporting limit in eight of the 12 samples at 
concentrations ranging from 6.2 μg/L (HP-5-18) to 27 μg/L A(HP-4-18); and 

• MTBE was detected above the laboratory reporting limit in seven of the 12 samples collected at 
concentrations ranging from 6.6 μg/L (HP-6-30) to 3,700 μg/L (HP-7-30). 

Results of this subsurface investigation are provided in Appendix C.  

On June 25 and 26, 2007, Stratus observed RSI Drilling (RSI) advance a total of eight soil borings in four 
distinct locations on the north side of Park Boulevard, north of the Site, to evaluate the off-site 
horizontal extent of petroleum hydrocarbon impacted soil and groundwater. Soil borings SB-12 through 
SB-15 and Hydropunch® borings HP-9 through HP-12 were installed along the north side of Park 
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Boulevard. Each soil boring was advanced to a maximum depth of 30 feet bgs, with each Hydropunch® 
boring advanced to a maximum depth of 25 ft bgs.  

MTBE was detected above the laboratory reporting limit of 0.005 mg/kg in two of the 16 soil samples 
collected June 25 and 26, 2007 at concentrations of 0.0087 mg/kg in boring sample SB12-15 and 
0.0065 mg/kg in boring sample SB15-23. The remaining analytes were not detected above their 
respective reporting limits. GRO was detected above the laboratory reporting of 50 μg/L in three of the 
seven groundwater samples collected at concentrations of 51 μg/L in sample HP9-13, 59 μg/L in sample 
HP11-24, and 84 μg/L in sample HP12-25. Benzene was detected above the laboratory reporting limit of 
0.50 μg/L in two of the seven groundwater samples collected at concentrations of 0.63 μg/L in sample 
HP11-24 and 0.80 μg/L in sample HP10-24. MTBE was detected above the laboratory reporting limit of 
0.50 μg/L in each of the seven groundwater samples collected at concentrations ranging from 0.78 μg/L 
in sample HP10-16 to 110 μg/L in sample HP12-25. The remaining analytes were not detected above 
their respective reporting limits in the collected Hydropunch® samples. Results were reported by 
Broadbent in the Offsite Soil and Ground-Water Investigation Report dated August 29, 2007. 

Monitoring wells MW-11A, MW-11B, MW-12A, MW-12B, MW-13A and MW-13B were installed by 
Stratus downgradient of the Site in March 2009. These wells were constructed as shallow wells 
(MW-11A, MW-12A, and MW-13A) and deeper wells (MW-11B, MW-12B, and MW-13B). The shallow 
wells were completed to total depths around 18 ft bgs and the deeper wells were advanced to 
approximately 30 ft bgs. The highest concentrations of petroleum compounds were detected in well 
MW-12B, directly across the street from the Site in the downgradient direction (Drawing 2). Results of 
this investigation were presented in an investigation report by Broadbent (Broadbent, 2009). 

Current hydrocarbon concentrations detected in Site monitoring wells are primarily MTBE, with the 
highest concentrations being detected in well MW-12B. Lower concentrations of MTBE are detected in 
wells MW-12A, MW-11B, MW-13A, and MW-13. This current data indicates that the extent of MTBE 
downgradient of the Site is not defined. 
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Historical Site Data and Soil Boring Logs 













































































































 

Appendix D 
GRO, Benzene, and MTBE Concentration Trend Graphs  
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