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CASE EVALUATION AND 
JUSTIFICATION FOR NO FURTHER ACTION 

ARCO STATION #2112, ALAMEDA, CALIFORNIA 
 

1. SITE SUMMARY 

1.1  Location and Setting 

The Site is located at 1260 Park Street, on the southern corner of Park Street and Encinal Avenue in 
Alameda California.  The latitude and longitude of the center of the Site is approximately 37°45’43.55” 
North, 122°14’39.17” West (37.762117°, -122.244183°).  This location is within Township 2 South, Range 3 
West, Section 18 relative to the Mount Diablo Baseline and Meridian of Northern California.  It is covered by 
the United States Geological Survey ‘Oakland – East’ 7.5 minute topographic map.  The Site property is 
recognized by the Alameda County Assessor’s Office as Assessor’s Parcel Number 70-184-1-3.  The 
approximate ground surface elevation at the Site is 32 feet.  A Site Location Map is provided as Drawing 1. 

The land use in the immediate area is mixed commercial and residential.  The property adjacent to the 
southeast is a Kentucky Fried Chicken restaurant. The property adjoining at the south corner is in use as a 
Montessori Child Care Center.  The property adjacent to the southwest is in use as a hair and nail salon with 
residential apartments on the second floor.  Across Encinal Avenue to the northeast the property is in use as a 
Fire Station for the Alameda Fire Department.  Across Park Street to the northwest the properties are in use as 
a Jack In The Box restaurant and Dmitra’s Sandwich Shop. 

1.2  Current Use 

The Site is currently in use as an active ARCO brand retail gasoline station with AM/PM convenience 
store.  There are four gasoline underground storage tanks (USTs) with associated piping to four dispensers on 
two pump islands under one overhead canopy.  The Site is covered with asphalt or concrete surfacing except 
for planters along the northwest, northeast, and southeast property boundaries containing bushes and mature 
trees. 

1.3  Regional Geology and Hydrogeology 

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report (California 
Regional Water Quality Control Board – San Francisco Bay Region/SFRWQCB, June 1999), the Site is 
located along the northeastern edge of the Central Sub-Area of the East Bay Plain of the San Francisco Basin.  
The Central Sub-Area extends beneath San Francisco Bay.  The boundaries of the sub-area are based on the 
Young Bay Mud.  The Young Bay Mud has a sharp “edge” in some areas, and in other areas the boundary is 
less well-defined.  Alameda Island and Bay Farm Island (presently known as Harbor Bay Island) are located 
along the northeastern edge of the sub-area.  Historically, there were artesian wells in the sub-area that 
produced from gravels below the Yerba Buena Mud, but saltwater intrusion shut down these wells.  Single-
family residences historically relied on the Merritt Sand for water supply.  However, septic systems and some 
saltwater intrusion resulted in localized contamination.  More recently, deep wells (700 to 1,000 feet deep) 
were drilled at the Alameda City Golf Course.  Production rates were lower than expected but this is believed 
due to drilling problems.  Water quality was satisfactory for irrigation. 

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 the East Bay Plain 
Groundwater Basin Beneficial Use Evaluation Report, the small set of water level measurements available 
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seemed to show that the groundwater in the upper aquifers may be flowing south, with the deeper aquifers, 
the Alameda Formation, moving north (SFRWQCB, 1999).   

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report, the single-most 
important groundwater quality parameter directly influencing a beneficial use determination is the Total 
Dissolved Solids (TDS) concentration.  Resolution 89-39 – Sources of Drinking Water, exempts the 
Municipal and Domestic (MUN) Supply Beneficial Use designations for groundwater with TDS 
concentrations greater than 3,000 milligrams per liter (mg/L, parts per million - ppm) and are not reasonably 
expected by the SFRWQCB to supply a public water system (note that the United States EPA uses the 
10,000 mg/L TDS value in determining potential drinking water sources).  In 1996, SFRWQCB staff 
reviewed the General Plans for the East Bay Plain cities of Alameda, Albany, El Cerrito, Berkeley, 
Emeryville, Hayward, Oakland, Piedmont, Richmond, and San Leandro, along with the Alameda County 
Resource Conservation District, the Alameda County Flood Control & Water Conservation District, the North 
Richmond Shoreline, and Alameda County.  Reportedly, none of these cities had “any plans to develop local 
groundwater resources for drinking water purposes, because of existing or potential saltwater intrusion, 
contamination, or poor or limited quantity.”  However, the SFRWQCB’s Basin Plan denotes existing 
beneficial uses of MUN, Industrial Process Supply (PROC), Industrial Service Supply (IND), and 
Agricultural Supply (AGR) for the East Bay Plain groundwater basin (SFRWQCB, 1999). 

1.4  Local Hydrogeology 

Depth to groundwater at the Site fluctuates at least seasonally and is typically encountered between nine 
to 11 ft, although it has ranged from as little as 6.76 ft (well A-3 on 4/28/1993) to more than 18.43 ft (well 
A-1 on 2/24/1993).  Based on groundwater monitoring conducted by BAI since 2006, groundwater flows 
predominantly towards the west or northwest.  During the First Quarter 2011 groundwater monitoring event 
the flow direction was towards the Northwest at a gradient magnitude of 0.014 ft/ft.  A groundwater elevation 
contours map from the First Quarter 2011 groundwater monitoring event is presented as Drawing 2.  
Groundwater elevation data since 1991 are presented within Appendix A. 

1.5  Lithology 

Based on the description of soil samples collected during soil boring investigations, the lithology 
beneath the Site consists primarily of sand with silt or clay, silty sand, or clayey sand from the surface to 
25.5 ft below ground surface (bgs), the maximum depth explored and logged in boring B-1.  Copies of 
available soil boring logs are provided in Appendix B.  No soil boring or well construction logs have been 
able to be located in the project files for the monitoring wells associated with the Site. 

1.6  Sensitive Receptors 

In May 2011, BAI conducted a well survey by reviewing confidential well record information provided 
by the California Department of Water Resources (DWR).  The purpose of the survey was to identify wells 
that may be located within a 0.5 mile radius of the Site.  The DWR furnished information for a total of 325 
wells in the vicinity of the Site.  These wells were located in Township 2 South, Range 3 West, Sections 7 and 
18, and Township 2 South, Range 4 West, Section 12. 

Results of this sensitive receptor survey/well search indicated a total of 88 well logs were located 
within a 0.5 mile radius of the Site.  Of the 88 wells, there are 76 environmental monitoring/remediation wells 
(including those at the Site), 11 irrigation water supply wells, and one cathodic protection well.  Of the 
irrigation water supply wells, six are in the northwest quadrant (downgradient direction), one in the northeast 
quadrant, and four in the southeast quadrant.  Ten of the irrigation water supply wells are relatively shallow 
for residential properties.  The closest irrigation water supply well from the Site is 0.25 miles to the 
northwest.  This well for the Alameda School District provides irrigation water at the Alameda High School.  
It includes a protective double casing from the surface down to 135 ft of its 525 ft total depth. 
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The closest surface water body to the Site in the downgradient direction appears to be an unnamed 
impounded lagoon surrounded by residences approximately 2,600 ft to the west-southwest.  The strait 
between Alameda and Harbor Bay Island into the San Leandro Bay is approximately 3,500 ft to the south-
southwest.  The Oakland Inner Harbor’s Tidal Canal is approximately 4,000 ft to the north-northeast. 

1.7  Summary of Previous Investigations 

On May 15, 1987 a 550-gallon capacity waste oil tank was removed from the Site by Crosby & Overton 
Environmental.  Laboratory analytical tests performed on soil samples (9310-1, 9310-2, and 9347-1) collected 
beneath the waste oil tank indicated the presence of Total Petroleum Hydrocarbons in the Diesel range 
(TPH-D) at up to 430 milligrams per kilogram (mg/kg, or parts per million) and Total Petroleum 
Hydrocarbons in the Motor Oil (TPH-MO) range at up to 2,400 mg/kg.  Reportedly approximately 14 cubic 
yards of contaminated soil from the UST excavation was removed and transported offsite for disposal.  
Following excavation the level of TPH-MO contamination had been reduced to <10 mg/kg (the detection 
limit).  The UST pit was reportedly backfilled with clean sand.  Unfortunately, no copy of this report was able 
to be located.  A summary of the analytical results and site map depicting the previous location of the waste 
oil tank is provided in Appendix C. 

On January 22 and 29, 1990 a soil investigation was conducted by Applied GeoSystems, Inc. to assess 
soil conditions prior to removal and replacement of the existing five gasoline USTs in the southeastern 
portion of the Site: one 10,000 gal (T1); two 4,000 gal (T2 and T3); and two 6,000 gal (T4 and T5).  The 
investigation included the advancement of five soil borings (B1-B5) in the vicinity of the then-existing 
gasoline USTs, and one boring (B6) in the location of the proposed new UST complex in the northwestern 
portion of the Site.  Total boring depths ranged from 11.5 to 13 feet below ground surface (ft bgs) with the 
exception of boring B1, which was advanced to a total depth of 25 ft bgs.  Groundwater was encountered at 
approximately 12 ft bgs.  Petroleum hydrocarbon contaminants were detected above laboratory reporting 
limits in samples collected from borings B1 through B5:  Total Petroleum Hydrocarbons in the Gasoline 
Range (TPH-G) up to 21,000 milligrams per kilogram (mg/kg, or ppm), Benzene, Toluene, Ethylbenzene, 
Total Xylenes (BTEX) at up to 210 mg/kg, 1,100 mg/kg, 320 mg/kg, and 2,600 mg/kg, respectively.  
Hydrocarbon constituents were not detected in the samples collected from boring B6 (Applied GeoSystems, 
Inc., 1990).  A summary of analytical results and a map depicting boring locations are provided in 
Appendix C.  Soil boring logs are presented in Appendix B. 

The removal and replacement of the gasoline USTs and product piping took place at the Site between 
July 27 and September 30 1990.  During excavation activities, soil samples were collected by GeoStrategies, 
Inc. from the sidewalls and bottom of each tank complex excavation, the new UST complex location, and 
within the product line trenches.  The existing UST complex was excavated to approximately 13 ft bgs in an 
area approximately 23 ft by 77 ft.  Soil samples were collected between six and 12 ft bgs.  Based on the soil 
sample analytical results, the excavation was expanded slightly to an area of approximately 27 ft by 81 ft.  
Concentrations of TPH-G and BTEX were detected up to 23,000 mg/kg, 150 mg/kg, 490 mg/kg, 940 mg/kg 
and 2,700 mg/kg respectively in the sample from the southwest sidewall of the excavation at a depth of 12 ft 
bgs (sample AX1-3-12) in an area that the excavation could not be readily expanded.  Product line trenches 
were generally excavated to a depth of three ft bgs except in locations of observed contamination.  Sample 
AT-36 northeast of the Station Building contained TPH-G and BTEX concentrations of 15,000 mg/kg, 
71 mg/kg, 710 mg/kg, 200 mg/kg, and 1,300 mg/kg, respectively. Where product line contamination was 
observed some of the trenches were extended to a depth of 9.5 ft bgs.  A total of approximately 1,950 cubic 
yards of soil was removed from the Site during this time and transported to an offsite facility for treatment/ 
disposal (GeoStrategies, Inc., 1990).  Historic soil sampling locations and a summary of laboratory analytical 
results are presented in Appendix C. 

In September 1991 four on-site wells (A-1 through A-4), one recovery well (AR-1), and three vapor 
extraction wells (AV-1 through AV-3) were installed at the Site by GeoStrategies, Inc.  In January 1992, four 
vapor extraction wells (AV-4 through AV-7) were installed on-site.  In June 1992, one down-gradient off-Site 
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monitoring well (A-5) and one on-Site recovery well (AR-2) were installed by GeoStrategies, Inc.  These 
wells were installed to evaluate the vertical and horizontal extent of petroleum hydrocarbon contamination 
associated with the Site and provide extraction wells for use with interim soil vapor and groundwater 
remediation systems.  Well locations are presented in Drawing 2.  Results of these investigations were 
supposedly provided within the Aquifer Test/Vapor Well Installation Report prepared by GeoStrategies, Inc. 
and dated August 27, 1992, and the Quarterly Monitoring/Well Installation Report prepared by 
GeoStrategies, Inc. and dated September 25, 1992.  No copies of these reports have been found.  No soil 
boring logs or well construction drawings have been able to be located from the project files. 

A vapor extraction pilot test was conducted in October 1991.  Results of this test were supposedly 
provided within the Continuing Site Assessment/Quarterly Monitoring Report prepared by GeoStrategies, Inc. 
and dated January 27, 1992.  No copies of this report have been found.  In December 1991, a 4-hr Step/24-hr 
constant-rate drawdown aquifer pumping tests were performed.  These results were supposedly published 
within the Aquifer Test/Vapor Well Installation Report prepared by GeoStrategies, Inc. and dated August 27, 
1992.  No copies of this report have been found. 

During the Fourth Quarter of 1992, Soil Vapor Extraction (SVE) and Groundwater Extraction and 
Treatment (GWET) systems were installed at the Site.  The GWET system consisted of two existing recovery 
wells (AR-1 and AR-2) and an on-site Treatment facility.  Each well contained a pneumatic total fluids pump 
which transferred extracted groundwater to the onsite treatment facility consisting of a surge tank, particulate 
filter, and two 180-pound activated carbon vessels connected in series.  The GWET system reportedly became 
operational on January 5, 1993.  The SVE system consisted of eight vapor extraction wells (AV-1 through 
AV-7 and A-1).  Extracted vapors were routed through a particulate filter and three 2,000-pound carbon 
vessels connected in series.  The SVE system reportedly began operation on January 7, 1993.  In August 
1995, both the GWET and SVE systems were shutdown reportedly due to low influent concentrations.  By 
that time an estimated total of 334.6 pounds (~54.9 gallons) of Total Purgeable Petroleum Hydrocarbons as 
Gasoline (TPPH-G) had been removed by the SVE system, and 0.81 pounds of TPPH-G had been removed 
by the GWET system.  The systems were decommissioned and removed from the Site in 1997.  GWET and 
SVE systems performance data are included in Appendix D. 

A Case Closure Summary report was prepared and submitted by Pacific Environmental Group, Inc. on 
November 20 1996.  The report stated that “remediation and site assessment are complete.”  The ACEH did 
not close the Site case file at this time. 

On July 31 2001, Delta Environmental Consultants, Inc. conducted soil sampling during product line 
and dispenser removal and upgrade activities.  Soil samples were collected beneath the dispensers following 
their removal (PL-1 through PL-4) and along the product line trenches at depths ranging from 3.6 to 4.8 ft bgs 
(DP-1 through DP-4).  Petroleum hydrocarbon concentrations were reported in sample PL-3 (southwest 
dispenser) at 1,400 mg/kg TPH-G, and BTEX at 0.32 mg/kg, 15 mg/kg, 15 mg/kg, and 94 mg/kg, 
respectively.  At the request of ACEH, UST soil samples were collected on the east side of the current UST 
pit at approximately three ft bgs (UST-1 and UST-2).  Petroleum hydrocarbon concentrations were reported in 
sample UST-1 (close to sample PL-3) at 1,400 mg/kg TPH-G, and BTEX at 2.4 mg/kg, 31 mg/kg, 17 mg/kg, 
and 110 mg/kg, respectively.  Approximately seven cubic yards of soil was excavated in the area of sample 
PL-3.  A confirmation soil sample was collected from the base of the over-excavation at approximately 9 ft 
bgs.  No soil was excavated immediately adjacent to the locations of the UST samples due to the proximity of 
the USTs.  Approximately 9.8 cubic yards of soil was removed from the Site during product line and 
dispenser upgrades and transported to an offsite facility for disposal/treatment (Delta Environmental 
Consultants, Inc., 2001).  Soil sampling locations and a summary of previous analytical results are provided in 
Appendix C. 

Periodic groundwater monitoring and sampling of the Site wells began in October 1991.  Groundwater 
monitoring and sampling was discontinued following the Second Quarter of 1997.  During five consecutive 
monitoring and sampling events between First Quarter 1996 and Second Quarter 1997, no petroleum 
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hydrocarbon contaminants were detected above the laboratory reporting limits (Pacific Environmental Group, 
Inc., 1997).  As requested by ACEH in their letter dated June 20, 2006 the wells associated with the Site were 
redeveloped and sampled during the Third Quarter of 2006.  Detected concentrations during this sampling 
event were consistent with results previously reported prior to and following the case closure request, with the 
exception that monitoring since 2006 has included analysis and reporting on concentrations for the 
oxygenates MTBE, Ethyl Tertiary Butyl Ether (ETBE), Tertiary Amyl Methyl Ether (TAME), Di-Isopropyl 
Ether (DIPE), Tertiary Butyl Alcohol (TBA), Ethanol, and the minor lead-scavenging additives 
1,2-Dichloroethane (1,2-DCA), and 1,2-Dibromomethane (also known as Ethylene Dibromide, EDB).  
During monitoring and sampling in the Third Quarter of 2010 and First Quarter of 2011, no Gasoline Range 
Organics (GRO) and petroleum hydrocarbon constituents, oxygenates, or additives were detected in the wells 
associated with the Site, with the exception of low concentrations (to 1.2 µg/L) of 1,2-DCA detected in onsite 
wells AR-1 and A-2 (BAI, 2011).  Historic groundwater elevation and laboratory analytical data through First 
Quarter 2011 are summarized in Appendix A. 

On June 10, 2009 Stratus field personnel observed RSI Drilling advance three soil borings (B-7, B-8 
and B-9) on the eastern side of the Station Building around the former UST pits.  A total of twelve soil 
samples were collected from the three borings at depths of 5, 8, 11, and 14 ft bgs.  The sample at 11 ft bgs 
from boring B-8 closest to the back side of the Station Building contained GRO at 2,000 mg/kg, and BTEX at 
0.23 mg/kg, 14 mg/kg, 18 mg/kg, and 210 mg/kg, respectively (BAI, 2009).  It is important to note that the 
samples from 11 and 14 ft in soil boring B-8 were described as “wet.”  The soil samples in boring B-8 from 
five ft (“dry”) and eight ft (“moist”) contained no GRO or BTEX, with the exception of a trace amount of 
Total Xylenes (1.5 µg/kg) in the sample from eight ft bgs.  A summary of the soil analytical data is provided 
in Appendix C.  Copies of the soil boring logs are provided in Appendix B. 

1.8  Groundwater Constituents of Concern 

No GRO, BTEX or MTBE have been detected in wells on the Site during the last three groundwater 
monitoring and sampling events (Second Quarter 2006, Third Quarter 2010, and First Quarter 2011).  Up to 
1.2 micrograms per liter (µg/L, parts per billion, ppb) of 1,2-DCA was detected in well A-2 during these last 
three sampling events, and in well AR-1 during the last two sampling events.  TPH-G/GRO has not been 
detected at the Site since 1994.  BTEX has not been detected at the Site since 1995.  MTBE has been detected 
at the Site just once with 22 µg/L in a sample from well A-1 on July 17, 2006.  Similarly, TAME has been 
detected at the Site just once with 3.3 µg/L in the same sample from well A-1 on July 17, 2006.  MTBE was 
not detected before (TAME was not analyzed for prior to 2006), nor have MTBE or TAME been detected 
during the follow-up last two sampling events.  Therefore it is believed that the reported MTBE and TAME 
concentrations for July 2006 were aberrations.   Therefore the previous CoCs at the Site were TPH-G/GRO, 
BTEX, and 1,2-DCA.  The sole current CoC is 1,2-DCA.   

The following table presents the previous and current constituents of concern (CoCs) as well as their 
respective Water Quality Objectives.  Water Quality Objectives for CoCs are considered to be the Secondary 
Maximum Contaminant Level (MCL), or the Primary MCL if the Secondary MCL has not been established.  
If neither has been established, the SFRWQCB’s Environmental Screening Level (ESL) is used. 
 

Contaminant 
Current 

Maximum 
Concentration 

Water Quality 
Objective 

Water Quality 
Objective Basis 

TPH-G/GRO <50 µg/L 100 µg/L SFRWQCB ESL 
Benzene <0.50 µg/L 1 µg/L California Primary MCL 
Toluene <0.50 µg/L 150 µg/L California Primary MCL 
Ethylbenzene <0.50 µg/L 300 µg/L California Primary MCL 
Total Xylenes <0.50 µg/L 1,750 µg/L California Primary MCL 
1,2-DCA 1.2 µg/L 0.5 µg/L California Primary MCL 
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1.9  Current Regulatory Status 

In their letter dated September 3, 2009 the ACEH stated that soil sample analytical results indicated that 
the Site might still pose a risk to human health, specifically potential contaminant volatilization to indoor air.  
This position was based on interpretation of results within the On-Site Soil Investigation Report (BAI, 
8/10/2009) in which GRO and Benzene were detected at concentrations of 2,000 mg/kg and 0.23 mg/kg, 
respectively from a depth of 11 ft in boring B-8, on the southwest side of the station building.  Like the 
majority of soil samples collected from borings on the southeast side of the station building that did not detect 
or detected low concentrations of hydrocarbons, soil samples collected in boring B-8 at 5 ft and 8 ft detected 
no GRO or Benzene above the laboratory reporting limits.  Based on the September 3, 2009 ACEH request, it 
was originally proposed to install and sample new soil gas monitoring implants at the Site for the purposes of 
conducting a vapor intrusion assessment.  However, guidance available now suggests that there is no need to 
assess the vapor intrusion pathway with low concentrations of dissolved petroleum hydrocarbons in 
groundwater (i.e. Benzene less than 1 mg/L and GRO less than 10 mg/L) and greater than five feet separation 
between a contaminant source and building.  According to California State Water Resources Control Board 
(SWRCB) draft guidance, there have been no published examples of petroleum vapor intrusion for this 
condition and that modeling studies indicate bioattenuation will limit the potential for vapor intrusion.  During 
the last round of monitoring at Station #2112, groundwater samples from wells across the Site have tested 
negative for CoCs with the exception of 1,2-DCA in well A-2 (0.96 µg/L) and AR-1 (1.2 µg/L). 

According to information provided on the State’s GeoTracker website, impediments to closure include 
the following: 

 Site Assessment Incomplete – Pollutant sources have not been adequately identified or evaluated.  
Elevated concentrations of petroleum hydrocarbons were detected in borings and UST compliance 
soil samples. Groundwater recovery and vapor extraction systems were operated at the site. 
Verification sampling conducted in 2009 detected elevated residual soil contamination at the site. 
Additional assessment is feasible and warranted. 

 Inadequate Source Control – Feasible Source Control Not Performed.  Elevated concentrations of 
petroleum hydrocarbons were detected in borings and UST compliance soil samples. Groundwater 
recovery and vapor extraction systems were operated at the site. Verification sampling conducted in 
2009 detected elevated residual soil contamination at the site. Additional remediation (source 
removal) appears necessary and is feasible. 

Based on the work done to date, it is believed that the assessment of the Site should be considered 
adequate with sufficient characterization already performed to recognize the low risk nature of this case.  
Additional remediation (source removal) of a limited area of elevated residual soil contamination under the 
influence of groundwater is unnecessary for the minimal to absent benefit that would affect this low risk case. 

2. ENVIRONMENTAL CONDITIONS 

2.1  Extent of Groundwater Impact 

During the February 8, 2011 groundwater monitoring/sampling event at the Site, no CoCs were 
detected in wells associated with the Site, with the exception of 1,2-DCA in wells A-2 (0.96 µg/L) and AR-1 
(1.2 µg/L).  TPH-G/GRO has not been detected at the Site since 1994.  BTEX have not been detected at the 
Site since 1995.  MTBE has been detected at the Site just once with 22 µg/L in a sample from well A-1 on 
July 17, 2006.  Similarly, TAME has been detected at the Site just once with 3.3 µg/L in the same sample 
from well A-1 on July 17, 2006.  MTBE was not detected before (TAME was not analyzed for prior to 2006), 
nor have MTBE or TAME been detected during the follow-up last two sampling events.  Therefore it is 
believed that the reported MTBE and TAME concentrations for July 2006 were aberrations.   A groundwater 
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analytical summary map from the First Quarter 2011 monitoring/sampling event is provided as Drawing 2.  A 
summary of historic groundwater concentration results are provided in Appendix A. 

2.2  Extent of Soil Impact 

Soil investigations and excavations have been performed around the former waste oil tank and former 
UST complex on the southeast side of the Station Building, under the former product pipelines on the 
northeast and northwest sides of the Station Building, and under the dispensers and present product pipelines 
runs back to the current UST complex on the western side of the Station Building.  In 1987, the former 550-
gallon waste oil UST was removed on the southeast side of the Station Building.  After finding petroleum 
hydrocarbon contamination in the motor oil range, approximately 14 cubic yards of soil was removed and 
transported offsite for disposal/treatment.  Subsequent sampling found no TPH-MO above the laboratory 
reporting limit. 

In mid to late 1990, the former USTs on the southeast side of the Station Building, and the product 
piping runs along the north side of the Station Building were removed when the current UST complex was 
installed directly southwest of the dispenser islands.  The former UST complex was initially excavated out to 
an area approximately 23 ft by 77 ft by 12 ft deep, but subsequently expanded out to an area approximately 
27 ft by 81 ft.  Soil samples were collected on the sidewalls of the excavation at 6 ft and 10 or 12 ft bgs.  On 
the southwest sidewall in an area of the excavation that could not readily be expanded, confirmation sidewall 
sample AX1-3-12 reported concentrations of TPH-G and BTEX of 23,000 mg/kg, 150 mg/kg, 490 mg/kg, 
940 mg/kg and 2,700 mg/kg, respectively.  Sample AX1-7*-10, collected on the northwest sidewall of the 
excavation at 10 ft bgs, contained TPH-G and BTEX of 9,400 mg/kg, 96 mg/kg, 570 mg/kg, 200 mg/kg, and 
1,200 mg/kg, respectively.  Sample AT-36, collected at 3 ft bgs under the former pipeline run across the 
northern portion of the Site contained TPH-G and BTEX at 15,000 mg/kg, 71 mg/kg, 710 mg/kg, 200 mg/kg, 
and 1,300 mg/kg, respectively.  A total of approximately 1,950 cubic yards of soil was excavated from the 
Site during the 1990 UST and pipeline removal/replacement project. 

In 2001, additional soil sampling and excavation was performed during product line and dispenser 
removal and upgrade activities.  Soil samples were collected beneath the dispensers during the upgrades, and 
along the product line trenches at depths ranging from 3.6 to 4.8 ft bgs.  After excavating approximately seven 
cubic yards in the area of sample PL-3, a confirmation soil sample was collected at approximately nine ft bgs 
containing just 0.075 mg/kg Toluene, 0.072 mg/kg Ethylbenzene, 0.45 mg/kg Total Xylenes and 11 mg/kg 
MTBE (No TPH-G or Benzene was detected above the reporting limits).  In sample UST-1 near sample PL-3, 
TPH-G, BTEX, and MTBE concentrations were 1,400 mg/kg, 2.4 mg/kg, 31 mg/kg, 17 mg/kg, 110 mg/kg, 
and 11 mg/kg, respectively, however no over-excavation could occur in close proximity to the active USTs.  
A total of approximately 9.8 cubic yards of soil was excavated and removed from the Site during the 2001 
product line and dispenser upgrades. 

During the period of January 1993 to August 1995, the SVE system operating onsite removed an 
estimated total of 334.6 pounds (~54.9 gallons) of TPPH-G from the soil.  Until 2009, no confirmation soil 
samples had been collected to check the degree of residual soil contamination remediation.  In 2009, BAI had 
three soil borings advanced around the outside of the former UST excavation on the southeast side of the 
Station Building.  The objective was to check the degree of residual soil contamination following SVE system 
remediation.  Boring B-8 was advanced between the southeast side of the Station Building and the northwest 
excavation sidewall, near the locations of former sidewall samples AX1-2*-10 and AX1-7*-10 that contained 
up to 9,400 mg/kg TPH-G and 96 mg/kg, 570 mg/kg, 200 mg/kg, and 1,200 mg/kg BTEX, respectively.  Soil 
samples from boring B-8 collected at five ft bgs and eight ft bgs contained no detectable petroleum 
hydrocarbon constituents with the exception of trace Total Xylenes at eight ft (0.0015 mg/kg).  Wet soil 
samples collected at 11 ft bgs, contained 2,000 mg/kg TPH-G, and 0.23 mg/kg, 14 mg/kg, 18 mg/kg, and 
210 mg/kg BTEX, respectively.  These wet soil samples were presumed to be under the influence of a 
fluctuating groundwater table and thought less representative of the true vadose zone condition. 
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3. TECHNICAL JUSTIFICATION FOR NO FURTHER ACTION 

Over-excavation activities performed to date have reportedly removed approximately 1,974 cubic yards 
of impacted soil from the Site.  In addition, operation of the SVE system between 1993 and 1995 removed an 
estimated 335.3 pounds of total hydrocarbons from the subsurface (TPPH-G and Benzene).  Furthermore, 
operation of the GWET system between 1993 and 1995 removed an additional 0.94 pounds of total 
hydrocarbons (TPPH-G and Benzene).  The SVE and GWET systems were both shutdown in August 1995 
reportedly due to low influent concentrations after removing an estimated combined total hydrocarbons sum 
of 336 pounds (TPPH-G and Benzene). 

Because groundwater is relatively shallow and the soil impacts limited in extent and magnitude, we can 
infer that the contaminant mass in soil above the groundwater table is not appreciable, and the potential for 
further leaching is limited.  The lack of meaningful rebound in post-remediation groundwater contaminant 
concentrations attests to the success of the SVE operations. 

Vapor intrusion into the Station Building is not thought to be a viable exposure pathway of concern for 
the conditions present at this Site.  As evidenced by boring B-8 at this Site, there is approximately 8-10 feet of 
essentially clean/non-impacted soil in the vadose zone under the Station Building.  Numerous studies have 
indicated that significant bio-attenuation of vapors occurs and the vapor intrusion to the indoor air pathway is 
not likely to be complete for petroleum vapors if there are at least five feet of clean coarse-grained soil or two 
feet of fine-grained soil overlying the contaminant source (R. Davis 2005 & 2006, G.B. Davis et al 2009, 
McHugh et al 2010).  Current draft guidance indicates there is no need to assess the vapor intrusion pathway 
with low concentrations of dissolved petroleum hydrocarbons in groundwater (i.e. Benzene less than 1 mg/L 
and GRO less than 10 mg/L) and greater than five feet separation between a contaminant source and building.  
According to SWRCB draft guidance, there have been no published examples of petroleum vapor intrusion 
for this condition and that modeling studies indicate bio-attenuation will limit the potential for vapor intrusion 
(SWRCB, 2010).   

Constituents of Concern have been adequately delineated to concentrations below laboratory reporting 
limits in wells down-gradient of the Site.  It is believed that the adverse effect of Site contaminants on shallow 
groundwater will be minimal and localized, and there will be no adverse effect on the groundwater contained 
in deeper aquifers, given the physical and chemical characteristics of petroleum constituents, the 
hydrogeological characteristics of the groundwater and direction of groundwater flow. 

Numerous studies of the fate and transport of petroleum hydrocarbons and fuel oxygenates have been 
performed, including the Lawrence Livermore Reports (Lawrence Livermore National Laboratories, 1995 & 
1998) and the 2004 Los Angeles Area Petroleum Hydrocarbon and Fuel Oxygenate Study (Shih et al, 2004).  
These studies indicate that unabated, petroleum hydrocarbon and MTBE groundwater plumes reach a 
maximum length before the processes of natural attenuation, diffusion, advection, and dispersion reduce the 
concentration to Water Quality Objectives or levels adequately protective of human health.  The 1995 and 
1998 Lawrence Livermore Reports indicate that the lateral dimensions of most (non-MTBE) LUFT sites do 
not exceed more than a few hundred feet, and that in 90% of cases, the Benzene concentration had decreased 
to below 1 mg/L within 400 feet of the source area.  The 2004 Los Angeles Study indicated that the longest 
MTBE plume length observed (5 µg/L) was approximately 1,040 feet, and that 90% of MTBE cases resulted 
in a plume length of 540 feet or less. 

Additionally, according to a study by the California Leaking Underground Fuel Tank Task Force 
conducted in 2009 (Chinn, 2009), it is recognized that domestic drinking water wells are not commonly being 
installed in urban areas already served by municipal drinking water sources.  Typically municipal wells are 
installed at a greater depth and with a more robust sanitary seal.  This implies that in areas already serviced by 
municipal sources, groundwater in shallow water bearing zones is not likely to be used for drinking water 
purposes except in the immediate vicinity of any already existing wells.  Releases from petroleum USTs 
typically only impact the shallowest water bearing zones and therefore should not be prevented from case 
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closure unless it can be reasonably expected that Water Quality Objectives will not be met prior to impacting 
existing or potential future wells. 

Because the Site is located in an area already serviced by public water supply system, it is not 
reasonably expected that new drinking water wells will be installed in the vicinity of the Site.  If a municipal 
well were to be installed, it is unlikely to draw from shallow groundwater, and the well’s sanitary seal would 
protect against the incursion of contaminants into the well. 

If further investigation and remediation are not warranted at the Site, then long-term groundwater 
monitoring serves no beneficial purpose. 

4. QUALIFICATION AS LOW RISK CASE 

SWRCB Resolution 68-16 (Statement of Policy with Respect to Maintaining High Quality of Waters in 
California), Resolution 88-63 (Sources of Drinking Water), and Resolution 92-49 (Policies and Procedures 
for Investigation and Cleanup and Abatement of Discharges under Water Code Section 13304) require the 
cleanup of unauthorized releases to background concentrations or the highest water quality protective of the 
designated beneficial uses.  Nevertheless, it is believed that the environmental case at the subject Site should 
be granted No Further Action status at this time for numerous technical and regulatory reasons.  These 
reasons are outlined in the following sections. 

4.1  Qualification as a Low-Risk Environmental Case 

On December 8, 1995, Mr. Walt Pettit, SWRCB Executive Director, issued an advisory to the Regional 
Water Quality Control Boards indicating that oversight agencies should proceed aggressively to close low risk 
cases.  Supplemental Instructions to State Water Board December 8, 1995, Interim Guidance on Required 
Cleanup at Low Risk Fuel Sites, prepared by SFRWQCB on January 5, 1996 defined and explained low-risk 
criteria for environmental UST cases.  These low-risk criteria are presented below, with justification why each 
criteria element is satisfied: 

1) The leak has been stopped and ongoing sources, including free product, removed or remediated 
to the extent practicable 

The cause of the original release has been repaired, and the USTs, fuel dispensers, and piping have 
been subsequently replaced and/or upgraded.  Free phase product has not been reported at the Site.  
There is no evidence of an ongoing release.  As such, this criterion is satisfied. 

2) The Site has been adequately characterized 

For this environmental case, the lateral extent of CoCs in groundwater is delineated cross-gradient 
and down-gradient by the existing monitoring well network.  Constituents of concern have been 
delineated to concentrations at or below Water Quality Objectives in downgradient wells A-1, A-5, 
and AR-2.  Based on Site reports it appears that the bulk of petroleum hydrocarbon impacts to soil 
reported in the vicinity of the USTs, dispenser islands, and product piping were removed by over-
excavation and SVE.  Boring B-8 exhibited the presence of 8-10 feet of essentially clean/non-
impacted vadose zone soil above the groundwater table in the area of the former UST excavation on 
the backside of the Station Building.  Under these circumstances, it is not necessary to perform a 
Vapor Intrusion Assessment as there is no functional vapor intrusion pathway to exposure via 
inhalation of indoor air based on numerous referenced studies and guidance concerning 
bioattenuation of petroleum hydrocarbon concentrations through the vadose zone. 
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3) The dissolved hydrocarbon plume is not migrating 

Since late 1995, petroleum hydrocarbons have not been detected in groundwater samples collected 
from wells associated with the Site.  No TPH-G/GRO or BTEX have been detected in groundwater 
samples from the Site.  No MTBE has been detected either, with the curious exception of a sample 
collected from well A-1 on July 17, 2006 which reportedly contained 22 µg/L.  Similarly, another 
oxygenate TAME has been detected at the Site just once with 3.3 µg/L in the same sample from 
well A-1 on July 17, 2006.  MTBE was not detected before (TAME was not analyzed for prior to 
2006), nor have MTBE or TAME been detected during the follow-up last two sampling events.  
Therefore it is believed that the reported MTBE and TAME concentrations for July 2006 were 
aberrations.   The lead scavenger 1,2-DCA has been reliably detected at low concentrations since 
2006 in well A-2 (1.2 µg/L on 7/17/2006, 0.72 µg/L on 9/10/2010, 0.96 µg/L on 2/8/2011) and in 
well AR-1 (1.2 µg/L on 9/10/2010 and 1.2 µg/L on 2/8/2011).  The fact that 1,2-DCA (phased out 
with leaded gasoline in the 1980’s) has not been detected in the downgradient wells A-1, AR-2 and 
A-5 attests to the fact that the ‘hydrocarbon plume’ is not migrating. 

4) No water wells, deeper drinking water aquifers, surface water, or other sensitive receptors are 
likely to be impacted 

There are no potable water supply wells known to exist within 0.5 miles of the Site.  According to 
well logs provided by the DWR, eleven irrigation supply wells and one cathodic protection well are 
located within 0.5 miles of the Site.  Of the eleven irrigation water supply wells, just six are located 
in the downgradient direction (i.e. northeast quadrant).  The closest irrigation water supply well, 
located approximately 0.25 miles to the northwest, has a protective double casing from the surface 
down to 135 ft of its total 525 ft depth.  Deeper drinking water aquifers, surface waters, or other 
sensitive receptors are unlikely to be impacted by the past release at the Site. 

5) The Site presents no significant risk to human health 

The absence of GRO, Benzene, Toluene, Ethylbenzene, and trace concentration of Total Xylenes in 
shallow vadose zone soils collected from boring B-8 indicates the potential for vapor intrusion into 
the Station Building is extremely unlikely.  No water supply wells are likely to be impacted now or 
in the foreseeable future.  Therefore, it is believed that the Site presents no significant risk to human 
health and that no further investigation is warranted. 

6) The Site presents no significant risk to the environment 

The closest down-gradient surface water body appears to the unnamed lagoon impoundment 
located approximately 2,600 ft to the west-southwest.  Due to the distance of this water body from 
the Site, it is not reasonably anticipated that groundwater from beneath the Site would affect this 
receptor. 

4.2  Qualification as Low-Risk Case Based on Groundwater Concentration 

On May 19, 2009 the SWRCB formed the UST Cleanup Program Task Force under Resolution 2009-
0042.  The task force was directed to make recommendations to improve the UST cleanup regulatory 
program, including additional approaches to risk-based cleanup.  The Task Force Final Report (January 13, 
2010) included a recommendation that cases be considered for low-risk closure if the concentration of 
petroleum hydrocarbons and fuel oxygenates in groundwater are below the following levels: 

 10 mg/L for TPH-G and TPH-Diesel; 

 1 mg/L for each of the individual petroleum constituents; 

 0.5 mg/L for each of the individual oxygenates. 
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It is understood that while these criteria cannot be uniformly applied to all sites, in “the vast majority of 
cases,” unless an existing water well or surface water body is located within 1,000 feet of the source area in 
the down-gradient direction, cases that exhibit concentrations similar to those established above should be 
considered strong candidates for low-risk closure.  It is also noted that “[i]n cases where the TPH 
concentration is high, but MTBE and Benzene concentrations are low or not present above laboratory 
detection limits, the case should be considered to be low-risk irrespective of the TPH concentration.” 

In the subject case, GRO, BTEX, MTBE and the other oxygenates are not detected above the laboratory 
reporting limits.  The exception is the individual petroleum constituent 1,2-DCA (formerly used as a lead 
scavenger in leaded gasoline), which has been detected in recent samples from well A-2 (1.2 µg/L on 
7/17/2006, 0.72 µg/L on 9/10/2010, and 0.96 µg/L on 2/8/2011) and well AR-1 (1.2 µg/L on 9/10/2010 and 
1.2 µg/L on 2/8/2011).  However, these concentrations are several orders of magnitude below the criteria 
threshold listed above of 1.0 mg/L (1,000 µg/L) for the individual petroleum constituents.  Therefore, the Site 
case is considered to be a strong candidate for low-risk closure. 

4.3  Achievement of Water Quality Objectives Being Met Before Resource Is Used 

The SWRCB Resolution 68-16 resolves that any activity that produces a waste discharge will be 
required to meet waste discharge requirements which will result in the best practicable treatment or control of 
the discharge necessary to assure that the highest water quality consistent with the maximum benefit to the 
people of the State will be maintained.  SWRCB Resolution 88-63 resolves that virtually all water in 
California is designated as a drinking water source.  Water Code Section 13304 authorizes Regional Boards to 
require the complete cleanup of all waste discharged and the restoration of affected water to background 
conditions or the best water quality reasonable if background levels of water quality cannot be restored.  
SWRCB Resolution 92-49 sets forth the policies and procedures for the investigation and cleanup of 
discharges from leaking UST cases.  Resolution 92-49 does not require, however, that the Water Quality 
Objectives be met at the time of site closure.  Even if the requisite level of water quality has not yet been 
attained, a site may be closed if the level will be attained within a reasonable time frame.  SWRCB Water 
Quality Order 98-04 (Matthew Walker) explicitly interprets a “reasonable time frame” as “anywhere from a 
couple of decades to hundreds of years.”  The Matthew Walker petition further states “…[I]f complete 
removal of detectable traces of petroleum hydrocarbon constituents become the standard for UST corrective 
actions, the statewide technical and economic implications will be enormous.” 

The SWRCB Resolution 2009-042 states that “[i]t is the responsibility of Regional Water Boards, LOP 
agencies, and other local agencies to close UST cases that are ready for closure.”  This resolution further 
states “[i]n previous decisions, the State Water Board, when determining a reasonable period, has considered 
all relevant factors including, but not limited to, existing and anticipated beneficial uses of water.”  Resolution 
2009-081 further clarifies this issue by stating that “[i]n the orders issued by the State Water Board regarding 
UST case closure, several factors relevant to the particular UST case were considered, such as: (1) whether 
remaining petroleum constituents would migrate beyond the limited spatial extent, (2) the presence and 
location of drinking water wells in the area, (3) the likelihood that the impacted groundwater will be used as a 
source of drinking water in the reasonably foreseeable future, and (4) the protective nature of standard well-
construction practices.” 

The SWRCB Resolution 2009-042 makes it clear that the decisional framework used in previous UST 
closure orders interpreted a “reasonable time frame” to be the amount of time before the resource is actually 
used, based on existing or anticipated beneficial use.  SWRCB Resolution 2009-081 clarifies that the 
decisional framework in UST closure orders contemplate whether the impacted groundwater will be used as a 
source of drinking water in the foreseeable future.  These Resolutions indicate that closure policy based on 
“potential beneficial use” or “possible future beneficial use” is inappropriate.  These Resolutions indicate that 
the decisional framework previously used by SWRCB when considering UST closure is based on “existing” 
beneficial use, or “anticipated beneficial use within the foreseeable future.”  SWRCB Resolution 2009-081 
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resolves that “[w]hen considering whether a UST cleanup case should be closed, Agencies shall apply the 
decisional framework established in previous State Water Board UST closure orders.” 

The individual petroleum constituent 1,2-DCA was formerly used as a lead scavenger in leaded 
gasoline until being phased out in the late 1980’s.  The chemical has been recognized by the US EPA as 
particularly persistent in certain groundwater environments (EPA, 2008).  Simple physical weathering of 1,2-
DCA from residual gasoline is a slow process that may require decades or more to reduce high concentrations 
of 1,2-DCA to its MCL.  Although 1,2-DCA can be rapidly degraded if oxygen is available, natural anaerobic 
biodegradation can provide substantial reductions in the concentration of 1,2-DCA over time.  Generally, 
retardation due to sorption on native organic carbon is not an important process contributing to natural 
attenuation of 1,2-DCA in groundwater.  The rate of neutral hydrolysis for 1,2-DCA is slow, with a half life 
of 300 years at 15°C.  However, abiotic transformation caused by reaction with Iron (II) Sulfide can provide 
substantial reductions in the concentration of 1,2-DCA.  Although the rates of biodegradation and natural 
attenuation of are slow, 1,2-DCA does degrade occur over time.   

Although 1,2-DCA has been detected in groundwater from on-site wells A-2 and AR-1 at 
concentrations slightly above the 0.5 µg/L Water Quality Objective (Primary MCL), its occurrence has been 
at consistently low concentrations (maximum of 1.2 µg/L) and highly localized within the center of the Site.  
Furthermore, it has not been detected in the downgradient wells AR-2 and A-5.  The one time it was detected 
in downgradient well A-1 on 7/17/2006 was along with the previously described anomalous detections of 
TAME and MTBE: It has not been recorded in well A-1 in two follow-up rounds of groundwater monitoring.   

The onsite occurrence of these low concentrations of 1,2-DCA lie within the case closure decision 
factors described in SWRCB Resolution 2009-0081, specifically the plume is of limited spatial extent, there 
are no drinking water wells in the area, it is unlikely that the impacted groundwater under the Site will be used 
as drinking water in the reasonably foreseeable future, and well construction standards will protect by design 
existing and/or future water supply wells.  As such, it is believed that Water Quality Objectives will be 
reached within a ‘reasonable time frame’ without the need for active remediation, and the case closure should 
be considered a strong candidate for low-risk closure. 

5. BENEFIT OF ADDITIONAL WORK 

While the concentration of the single current CoC (1,2-DCA) is currently above the Water Quality 
Objective, the concentration is significantly low and the impact is limited in extent.  The lateral extent of this 
CoC in groundwater has been adequately delineated for the purposes of low-risk closure.  The plume appears 
to be stable and is not expected to migrate.  No potable water supply wells are known to exist within 0.5 miles 
of the Site.  The nearest irrigation water supply well, located approximately 0.25 miles to the northwest, is 
protected by a double casing from the surface down to 135 ft of its total 525 ft, and consequently not likely to 
be at risk from shallow groundwater contamination.  Based on the available Site data, the contaminant plume 
does not appear to represent a significant threat to existing or reasonably anticipated beneficial uses in the 
foreseeable future.  The potential for vapor intrusion and exposure to Station Building occupants is considered 
highly unlikely and current guidance recommends against the necessity of vapor intrusion assessment for the 
situational conditions present at the Site.  The Site appears to be adequately characterized and no further 
investigation appears to be warranted to evaluate potential impacts to human health or environmental 
receptors. 

Since the SVE and GWET remediation systems reached the point of diminishing returns, if Atlantic 
Richfield Company were to pursue active remediation of the 1,2-DCA contaminant plume at the Site, the 
most likely remedial approach would be the implementation of enhanced anaerobic biodegradation or abiotic 
biodegradation using a reaction with Iron(II) Sulfide minerals.  This type of system would require the 
installation of remediation system infrastructure, equipment, and ongoing operations and maintenance for 
perhaps an extended period of time before concentrations would be below laboratory reporting limits.  While 
pursuing the installation and operation of such a system would be a significant cost, it is not expected that 
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installation and operation of such a system would confer appreciable benefit to human health or the 
environmental receptors.  As noted in Water Quality Order 98-04, “[i]f the complete removal of detectable 
traces of petroleum hydrocarbon constituents becomes the standard for UST corrective actions, the statewide 
technical and economic implications will be enormous.”  As such, it appears that the Site-specific benefit of 
additional work, if any, is dwarfed by the cost and statewide implications for corrective action. 

6. CLOSURE RECOMMENDATION 

This Request for No Further Action presents a summary of the current environmental status of the Site, 
as well as rationale justifying case closure both from technical and regulatory perspectives.  In addition to the 
technical and regulatory justification, there are strong economic reasons for closing the case.  Maintaining a 
backlog of open low-risk environmental cases diverts available funding from cases with significantly greater 
threat to human health and the environment.  By closing low-risk environmental cases, the available funding 
for the investigation and remediation of environmental cases with significantly greater threat to human health 
and the environment can be increased, which will, in turn accelerate the cleanup of UST cases within 
Alameda County and statewide. 

Further investigation of the Site is not necessary to ensure that human health and the environment are 
protected since the plume already appears to be stable and that Water Quality Objectives will be met within a 
reasonable time frame.  Active remediation of the existing contaminants cannot be justified from a technical 
or economic perspective since the constituent of concern 1,2-DCA has been documented to degrade naturally 
to the Water Quality Objective within a reasonable time frame.  If further investigation and remediation are 
not warranted at the Site, then long term groundwater monitoring serves no beneficial purpose.  It is 
recommended that Atlantic Richfield Company formally request that No Further Action status be granted at 
this time for ACEH Environmental Case #RO0000044 at 1260 Park Street, Alameda. 
 

7. LIMITATIONS 
 

The findings presented in this report are based upon observations of field personnel, points investigated, 
results of laboratory tests performed by various laboratories, and our understanding of SWRCB, RWQCB and 
ACEH requirements.  Our services were performed in accordance with the generally accepted standard of 
practice at the time this report was written.  No other warranty, expressed or implied was made.  This report 
has been prepared for the exclusive use of the Atlantic Richfield Company.  It is possible that variations in 
soil or groundwater conditions could exist beyond points explored in this investigation.  Also, changes in site 
conditions could occur in the future due to variations in rainfall, temperature, regional water usage, or other 
factors. 
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Sample Date P/NP

Elevation

Depth to

TPHg

Ethyl-

Comments

Water Level

(feet)

Water Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet) (feet)

Well and

ARCO Service Station #2112, 1260 Park Street, Alameda, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-1

10/7/1991 ----827.5344847011.9216.4728.39--

2/18/1992 ----<0.3<0.30.825.4<3011.2317.1628.39--

5/22/1992 ----0.511.30.92153811.2517.1428.39--

8/14/1992 ----<0.51.5<0.514<5011.7616.6328.39--

10/23/1992 ----4.324.6226612.1116.2828.39--

1/28/1993 ----961612012075011.0517.3428.39--

2/24/1993 --------------9.9618.4328.39--

4/28/1993 ----1,3002401,7001,9006,70010.6817.7128.39--

5/28/1993 --------------11.2117.1828.39--

6/16/1993 --------------11.7616.6328.39--

7/27/1993 --------------11.7916.6028.39--

8/24/1993 ----16034882301,80011.9516.4428.39--

9/28/1993 --------------11.7316.6628.39--

10/22/1993 ----160<10<10792,50011.7216.6728.39--

11/16/1993 --------------11.8316.5628.39--

12/16/1993 --------------11.4316.9628.39--

2/7/1994 ----0.82.1<0.5246110.7717.6228.39--

5/2/1994 ----4.22.20.7175811.2217.1728.39--

8/5/1994 ----2.50.61.45.1<5016.9911.4028.39--

11/30/1994 ----270.68.41613018.969.4328.39--

2/22/1995 ----<0.50<0.50<0.501.2<5017.6310.7628.39--

5/23/1995 ----3.90.610.954.9<5019.149.2528.39--

8/9/1995 --<2.50.53<0.50<0.502.3<5017.0611.3328.39--

11/16/1995 ----1.9<0.501.53.3<5016.2812.1128.39--

1/15/1996 ----<0.50<0.50<0.50<0.50<5017.2111.1828.39--

4/8/1996 ----<0.50<0.50<0.50<0.50<5017.7810.6128.39--

7/2/1996 --<2.5<0.50<0.50<0.50<0.50<5017.1111.2828.39--

10/1/1996 --<2.5<0.50<0.50<0.50<0.50<5016.6911.7028.39--

4/8/1997 --<2.5<0.50<0.50<0.50<0.50<5017.4110.9828.39--

6/14/1997 --<2.5<0.50<0.50<0.50<0.50<5017.0411.3528.39--
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Sample Date P/NP

Elevation

Depth to

TPHg

Ethyl-

Comments

Water Level

(feet)

Water Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet) (feet)

Well and

ARCO Service Station #2112, 1260 Park Street, Alameda, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-1 Cont.

7/17/2006 a--22<0.50<0.50<0.50<0.50<5019.8910.9230.81--

9/10/2010 --<0.50<0.50<0.50<0.50<0.50<5019.9110.9030.81P

2/8/2011 0.39<0.50<0.50<0.50<0.50<0.50<5020.7010.1130.81P

A-2

10/7/1991 ----0.93<0.30.397.43116.5412.7429.28--

2/18/1992 ----17<1.5<1.512049017.7311.5529.28--

5/22/1992 ----0.89<0.3<0.32.410017.5711.7129.28--

8/14/1992 ----<0.5<0.5<0.5511016.7412.5429.28--

10/23/1992 ----<0.5<0.5<0.5<0.5<5016.6412.6429.28--

1/28/1993 ----<2.5<2.5<2.513028018.9910.2929.28--

2/24/1993 --------------18.2311.0529.28--

4/28/1993 ----2.35.20.893221018.3710.9129.28--

5/28/1993 --------------18.0111.2729.28--

6/16/1993 --------------17.0812.2029.28--

7/27/1993 --------------18.0111.2729.28--

8/24/1993 ----<0.5<0.5<0.5<0.5<5017.0312.2529.28--

9/28/1993 --------------16.9212.3629.28--

10/22/1993 ----<0.5<0.5<0.5<0.5<5017.1012.1829.28--

11/16/1993 --------------16.9412.3429.28--

12/16/1993 --------------17.5411.7429.28--

2/7/1994 ----<0.5<0.5<0.5<0.5<5018.7210.5629.28--

5/2/1994 ----<0.5<0.5<0.5<0.5<5017.8011.4829.28--

8/5/1994 ----<0.5<0.5<0.5<0.5<5017.0212.2629.28--

11/30/1994 ----<0.5<0.5<0.5<0.5<5018.3510.9329.28--

2/22/1995 ----0.52<0.51.30.68<5018.7310.5529.28--

5/23/1995 ----<0.50<0.50<0.50<0.50<5018.2311.0529.28--

8/9/1995 --<2.5<0.50<0.50<0.50<0.50<5017.5811.7029.28--

11/16/1995 ----<0.50<0.50<0.50<0.50<5016.6412.6429.28--

1/15/1996 ----<0.50<0.50<0.50<0.50<5018.1111.1729.28--

4/8/1996 ----<0.50<0.50<0.50<0.50<5018.8310.4529.28--
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Sample Date P/NP

Elevation

Depth to

TPHg

Ethyl-

Comments

Water Level

(feet)

Water Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet) (feet)

Well and

ARCO Service Station #2112, 1260 Park Street, Alameda, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-2 Cont.

7/2/1996 --<2.5<0.50<0.50<0.50<0.50<5017.8811.4029.28--

10/1/1996 --<2.5<0.50<0.50<0.50<0.50<5017.1812.1029.28--

4/8/1997 --<2.5<0.50<0.50<0.50<0.50<5018.2311.0529.28--

6/14/1997 --<2.5<0.50<0.50<0.50<0.50<5017.6311.6529.28--

7/17/2006 --<0.50<0.50<0.50<0.50<0.50<5020.2611.0031.26--

9/10/2010 --<0.50<0.50<0.50<0.50<0.50<5020.4210.8431.26P

2/8/2011 1.15<0.50<0.50<0.50<0.50<0.50<5021.769.5031.26P

A-3

10/7/1991 ----<0.3<0.3<0.3<0.3<3017.3210.5527.87--

2/18/1992 ----<0.3<0.3<0.3<0.3<3018.759.1227.87--

5/22/1992 ----<0.3<0.3<0.3<0.3<3018.469.4127.87--

8/14/1992 ----<0.5<0.5<0.5<0.5<5017.5610.3127.87--

10/23/1992 ----<0.5<0.5<0.5<0.5<5017.3010.5727.87--

1/28/1993 ----<0.5<0.5<0.5<0.5<5020.217.6627.87--

2/24/1993 --------------19.598.2827.87--

4/28/1993 ----<0.5<0.5<0.5<0.5<5021.116.7627.87--

5/28/1993 --------------18.898.9827.87--

6/16/1993 --------------18.189.6927.87--

7/27/1993 --------------18.219.6627.87--

8/24/1993 ----<0.5<0.5<0.5<0.5<5018.029.8527.87--

9/28/1993 --------------17.6610.2127.87--

10/22/1993 ----<0.5<0.5<0.5<0.5<5017.8210.0527.87--

11/16/1993 --------------16.6711.2027.87--

11/16/1993 d--------------18.459.4227.87--

2/7/1994 ----<0.5<0.5<0.5<0.5<5019.588.2927.87--

5/2/1994 ----<0.5<0.5<0.5<0.5<5018.799.0827.87--

8/5/1994 ----<0.5<0.5<0.5<0.5<5017.8510.0227.87--

11/30/1994 ----<0.5<0.5<0.5<0.5<5019.348.5327.87--

2/22/1995 ----<0.50<0.50<0.50<0.50<5019.977.9027.87--

5/23/1995 ----<0.50<0.50<0.50<0.50<5019.278.6027.87--
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Sample Date P/NP

Elevation

Depth to

TPHg

Ethyl-

Comments

Water Level

(feet)

Water Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet) (feet)

Well and

ARCO Service Station #2112, 1260 Park Street, Alameda, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-3 Cont.

8/9/1995 --<2.5<0.50<0.50<0.50<0.50<5018.579.3027.87--

11/16/1995 e------------------27.87--

1/15/1996 e--------------19.218.6627.87--

4/8/1996 e--------------20.017.8627.87--

7/2/1996 --<2.5<0.50<0.50<0.50<0.50<5018.849.0327.87--

10/1/1996 e--------------17.999.8827.87--

4/8/1997 e--------------19.328.5527.87--

6/14/1997 e--------------18.449.4327.87--

7/17/2006 c------------------30.20--

9/10/2010 c------------------30.20--

2/8/2011 f1.05<0.50<0.50<0.50<0.50<0.50<5022.827.3830.20NP

A-4

10/7/1991 ----1.1<0.30.690.32<3017.1411.4028.54--

2/18/1992 ----<0.3<0.3<0.3<0.3<3018.0210.5228.54--

5/22/1992 ----<0.3<0.3<0.3<0.3<3018.0910.4528.54--

8/14/1992 ----<0.5<0.5<0.5<0.5<5017.3211.2228.54--

10/23/1992 ----<0.5<0.5<0.5<0.5<5017.1011.4428.54--

1/28/1993 ----<0.5<0.5<0.5<0.5<5019.429.1228.54--

2/24/1993 --------------18.639.9128.54--

4/28/1993 ----<0.5<0.5<0.5<0.5<5020.258.2928.54--

5/28/1993 --------------18.629.9228.54--

6/16/1993 --------------17.9010.6428.54--

7/27/1993 --------------17.7310.8128.54--

8/24/1993 ----<0.5<0.5<0.5<0.5<5017.5610.9828.54--

9/28/1993 --------------17.4611.0828.54--

10/22/1993 ----<0.5<0.5<0.5<0.5<5017.4811.0628.54--

11/16/1993 --------------18.2710.2728.54--

12/16/1993 --------------17.9010.6428.54--

2/7/1994 ----<0.5<0.5<0.5<0.5<5019.129.4228.54--

5/2/1994 ----<0.5<0.5<0.5<0.5<5018.2110.3328.54--
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Sample Date P/NP

Elevation

Depth to

TPHg

Ethyl-

Comments

Water Level

(feet)

Water Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet) (feet)

Well and

ARCO Service Station #2112, 1260 Park Street, Alameda, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-4 Cont.

8/5/1994 ----<0.5<0.5<0.5<0.5<5017.6010.9428.54--

11/30/1994 ----<0.5<0.5<0.5<0.5<5018.659.8928.54--

2/22/1995 ----<0.50<0.50<0.50<0.50<5019.109.4428.54--

5/23/1995 ----<0.50<0.500.59<0.50<5018.749.8028.54--

8/9/1995 --<2.5<0.50<0.50<0.50<0.50<5018.1510.3928.54--

11/16/1995 e------------------28.54--

1/15/1996 e--------------18.5410.0028.54--

4/8/1996 e--------------19.209.3428.54--

7/2/1996 --<2.5<0.50<0.50<0.50<0.50<5018.3210.2228.54--

10/1/1996 e--------------17.6910.8528.54--

4/8/1997 e--------------18.669.8828.54--

6/14/1997 e--------------18.1110.4328.54--

7/17/2006 a,b--<0.50<0.50<0.50<0.50<0.50<5021.719.0230.73--

9/10/2010 --<0.50<0.50<0.50<0.50<0.50<5020.779.9630.73P

2/8/2011 0.59<0.50<0.50<0.50<0.50<0.50<5021.798.9430.73P

A-5

6/26/1992 ----<0.5<0.5<0.5<0.5<5016.5210.7727.29--

8/14/1992 ----<0.5<0.5<0.5<0.5<5016.2511.0427.29--

10/23/1992 ----<0.5<0.5<0.5<0.5<5016.1711.1227.29--

1/28/1993 ----<0.5<0.5<0.5<0.5<5017.359.9427.29--

2/24/1993 --------------16.6610.6327.29--

4/28/1993 ----<0.5<0.5<0.5<0.5<5016.5910.7027.29--

5/28/1993 --------------16.9410.3527.29--

6/16/1993 --------------16.5310.7627.29--

7/27/1993 --------------16.5110.7827.29--

8/24/1993 ----<0.5<0.5<0.5<0.5<5016.3210.9727.29--

9/28/1993 --------------16.3910.9027.29--

10/22/1993 ----<0.5<0.5<0.5<0.5<5016.4710.8227.29--

11/16/1993 --------------16.3110.9827.29--

12/16/1993 --------------16.5910.7027.29--
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Sample Date P/NP

Elevation

Depth to

TPHg

Ethyl-

Comments

Water Level

(feet)

Water Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene

TOC

(feet) (feet)

Well and

ARCO Service Station #2112, 1260 Park Street, Alameda, CA

Table 1. Summary of Groundwater Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

A-5 Cont.

2/7/1994 ----0.7<0.50.9<0.5<5017.339.9627.29--

5/2/1994 ----<0.5<0.5<0.5<0.5<5016.7010.5927.29--

8/5/1994 ----<0.5<0.5<0.5<0.5<5016.3810.9127.29--

11/30/1994 ----<0.5<0.5<0.5<0.5<5016.6010.6927.29--

2/22/1995 ----<0.50<0.50<0.50<0.50<5016.5810.7127.29--

5/23/1995 ----<0.50<0.50<0.50<0.50<5018.3310.7527.29--

8/9/1995 --<2.5<0.50<0.50<0.50<0.50<5018.3010.7827.29--

11/16/1995 ----<0.50<0.50<0.50<0.50<5015.9611.3327.29--

1/15/1996 ----<0.50<0.50<0.50<0.50<5016.6810.6127.29--

4/8/1996 ----<0.50<0.50<0.50<0.50<5016.7010.5927.29--

7/2/1996 --<2.5<0.50<0.50<0.50<0.50<5016.5610.7327.29--

10/1/1996 --<2.5<0.50<0.50<0.50<0.50<5016.4510.8427.29--

4/8/1997 --<2.5<0.50<0.50<0.50<0.50<5016.6110.6827.29--

6/14/1997 --<2.5<0.50<0.50<0.50<0.50<5016.5910.7027.29--

7/17/2006 a--<0.50<0.50<0.50<0.50<0.50<5018.8610.6729.53--

9/10/2010 --<0.50<0.50<0.50<0.50<0.50<5019.3210.2129.53P

2/8/2011 0.55<0.50<0.50<0.50<0.50<0.50<5019.4910.0429.53P

AR-1

9/10/2010 --<0.50<0.50<0.50<0.50<0.50<5020.9310.2431.17P

2/8/2011 0.82<0.50<0.50<0.50<0.50<0.50<5022.388.7931.17P

AR-2

9/10/2010 --<0.50<0.50<0.50<0.50<0.50<5019.8210.3730.19P

2/8/2011 0.93<0.50<0.50<0.50<0.50<0.50<5020.609.5930.19P
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ABBREVIATIONS & SYMBOLS:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above laboratory reporting limit
ft bgs = Feet below ground surface
BTEX = Benzene, toluene, ethylbenzene and xylenes
DO = Dissolved oxygen
DTW = Depth to water in ft bgs
GRO = Gasoline range organics, range C4-C12
GWE = Groundwater elevation measured in ft
mg/L = Milligrams per liter
MTBE = Methyl tert butyl ether
NP = Not purged before sampling
P = Purged before sampling
TOC = Top of casing measured in ft
TPH-g = Total petroleum hydrocarbons as gasoline, analyzed using EPA Method 8015, Modified
µg/L = Micrograms per liter
SEQ/SEQM = Sequoia Analytical/Sequoia Morgan Hill Laboratories

FOOTNOTES:
a = Hydrocarb. in req. fuel range, but doesn't resemble req. fuel
b = Surrogate recovery above the acceptance limits.  Matrix interference suspected
c = Well obstructed
d = Date believed to be erroneous; date likely to be 12/16/1993
e = Well sampled annually
f = NP due to blockage

GRO analysis was completed by EPA method 8260B (C4-C12) for samples collected from the time period April 2006 through February 4, 2008.  The analysis for GRO was changed to EPA method 8015B (C6-
C12) for samples collected from the time period February 5, 2008 through the present.

Note:  The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, Inc. has not 
verified the accuracy of this information.
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Well and

Comments

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2112, 1260 Park Street, Alameda, CA

Table 2. Summary of Fuel Additives Analytical Data

A-1

8/9/1995 ----------<2.5----

7/2/1996 ----------<2.5----

10/1/1996 ----------<2.5----

4/8/1997 ----------<2.5----

6/14/1997 ----------<2.5----

7/17/2006 <0.500.763.3<0.50<0.5022<20<300

9/10/2010 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

2/8/2011 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

A-2

8/9/1995 ----------<2.5----

7/2/1996 ----------<2.5----

10/1/1996 ----------<2.5----

4/8/1997 ----------<2.5----

6/14/1997 ----------<2.5----

7/17/2006 <0.501.2<0.50<0.50<0.50<0.50<20<300

9/10/2010 <0.500.72<0.50<0.50<0.50<0.50<10<300

2/8/2011 <0.500.96<0.50<0.50<0.50<0.50<10<300

A-3

8/9/1995 ----------<2.5----

7/2/1996 ----------<2.5----

2/8/2011 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

A-4

8/9/1995 ----------<2.5----

7/2/1996 ----------<2.5----

7/17/2006 <0.50<0.50<0.50<0.50<0.50<0.50<20<300

9/10/2010 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

2/8/2011 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

A-5

8/9/1995 ----------<2.5----
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Well and

Comments

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

ARCO Service Station #2112, 1260 Park Street, Alameda, CA

Table 2. Summary of Fuel Additives Analytical Data

A-5 Cont.

7/2/1996 ----------<2.5----

10/1/1996 ----------<2.5----

4/8/1997 ----------<2.5----

6/14/1997 ----------<2.5----

7/17/2006 <0.50<0.50<0.50<0.50<0.50<0.50<20<300

9/10/2010 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

2/8/2011 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

AR-1

9/10/2010 <0.501.2<0.50<0.50<0.50<0.50<10<300

2/8/2011 <0.501.2<0.50<0.50<0.50<0.50<10<300

AR-2

9/10/2010 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

2/8/2011 <0.50<0.50<0.50<0.50<0.50<0.50<10<300
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ABBREVIATIONS & SYMBOLS:
< = Not detected at or above specified laboratory reporting limit
1,2-DCA = 1,2-Dichloroethane
DIPE = Di-isopropyl ether
EDB = 1,2-Dibromoethane
ETBE = Ethyl tert-butyl ether
MTBE = Methyl tert-butyl ether
TAME = tert-Amyl methyl ether
TBA = tert-Butyl alcohol
µg/L = micrograms per liter

Note:  The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, 
Inc. has not verified the accuracy of this information.
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APPENDIX B 
   

SOIL BORING LOGS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

























 

 

 
 
 
 
 
 
 
 

APPENDIX C 
   

HISTORIC SOIL ANALYTICAL DATA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









































 

 

 
 
 
 
 
 
 
 

APPENDIX D 
   

GROUNDWATER AND SOIL VAPOR EXTRACTION PERFORMANCE DATA 
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