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1.0  INTRODUCTION 
 

On behalf of Thrifty Oil Co. (Thrifty), Equipoise (EQC) has prepared this report to fulfill the 

requirements of the Alameda County Environmental Health (ACEH), which required Thrifty to 

prepare a Revised Site Conceptual Model and Plume Travel Time Report (Revised SCM and 

PTTR) for Thrifty Station No. 063 located at 6125 Telegraph Avenue in Oakland, California 

(“the Site”; Figure 1). The original requirements of this work were set forth in the ACEH’s letter 

to Thrifty dated December 7, 2005.  On behalf of Thrifty, GeoHydrologic Consultants, Inc. 

(GHC) prepared the Site Conceptual Model and Plume Travel Time Report dated April 24, 2006.  

After reviewing GHC’s report, the ACEH requested a revised report in their letter dated October 

24, 2006.  The purpose of this work is to summarize all activities that have occurred at the Site to 

date.   

In addition to providing a Revised SCM and PTTR, we would like to address some comments 

from the ACEH letter dated October 24, 2006. 

Quarterly groundwater monitoring conducted in January 1994 detected the presence of 16.95 feet of 
separate phase petroleum hydrocarbon in monitoring well MW-2. 

 

After review of historical data, field data sheets, and reports submitted to ACEH, Thrifty 
discovered several data entry errors had occurred in the historical groundwater data presented in 
the previous SCM and PTTR.  The depth to product and product thickness values were 
transposed, creating the illusion of a greater volume of separate phase petroleum product.  The 
product thickness in well MW-2 during groundwater monitoring on January 1994 was only 0.03 
feet.  Maximum product thickness in MW-2 was 0.38 feet observed on July 22, 1991.   
 
Other data entry errors on MW-2 and MW-3 were also found and were corrected, as well as 
casing elevations on MW-4, MW-5, and MW-6.  On January 20, 1999, one foot was erroneously 
added to the casing elevation data from wells MW-4, MW-5, and MW-6.  Although the 
correction resulted in a decreased groundwater gradient, it did not change the groundwater flow 
direction.  An updated well survey will be performed following the offsite investigation. 
 
A copy of the text and table of the groundwater monitoring report for the January 1994 (Status 
Update Report dated March 19, 1994) event as well as the field data sheets substantiating the data 
entry errors are included in Appendix A.  The corrected historical field data are presented in 
Table 2A. 

 

More recently, in May 2006, water quality sampling conducted during periodic remediation system 
monitoring detected free phase petroleum hydrocarbon at concentrations of up to 638,000 micrograms 
per liter (µg/L) total petroleum hydrocarbons as gasoline (TPHg) in influent water samples.  Current 
Laboratory analytical results from sampling conducted in July 2006 indicate that groundwater from 
onsite monitoring wells MW-1, MW-3, and MW-4 contain dissolved petroleum hydrocarbons at maximum 
concentrations of 8,850 µg/L, 151 µg/L, and 1,160 µg/L for TPHg, benzene and MTBE, respectively.… In 
addition, the high concentration of TPHg detected during treatment system sampling in May 2006 may 
well indicate a secondary release.  Moreover, no investigation or analysis was performed to explain the 
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possible source of the free phase hydrocarbon detected in influent water.   
 

The 638,000 ug/L TPHg in the influent water sample collected in May 2006 was an anomalous 
sampling result. In a typical remediation system, the total influent should have concentrations 
more than the minimum individual extraction well concentrations and less than the maximum 
individual extraction well concentrations. Before and after May 2006, the individual well 
sampling results show the maximum concentrations in well MW-4 as follows: 1,860 ug/L of 
TPHg on 4/12/06 and 6,390 ug/L of TPHg on 7/26/06. The high concentration of TPHg in the 
influent water sampling (if coming from the extraction wells) can not be 100 times higher than 
the maximum individual well concentration of 6,390 ug/L detected on 7/26/06. Therefore, the 
result reported for the influent water sample collected in May 2006 should be considered 
anomalous and it should not be construed as originating from the extraction wells. Because of the 
suspected anomaly, another influent sample was collected on 6/9/06 and the laboratory analyses 
result was much lower. At this groundwater system, the influent sample was collected from the 
holding tank where the two groundwater extraction wells discharge into, before being pumped 
though three canisters of liquid-phase carbon adsorbers in series. Thrifty believes a possible 
explanation could be an unauthorized dump of liquid removed from tank sumps or other sources, 
into the groundwater system's holding tank, thinking that the system will treat the liquid before 
discharge. Since subsequent influent sample results are consistent with previous influent samples 
prior to the anomalous result, they support the suspicion of unauthorized high-concentration 
liquid being dumped into the treatment system.  Following the carbon change-out on 7/18/06, the 
system sample results from 8/4/06 indicate an influent concentration of 763 ug/L of TPHg and 
non-detect for the effluent.  This influent concentration does not indicate a secondary release.   
 

Our review of the case files indicate that no off site investigation has been conducted immediately 
downgradient of your site.  Therefore, ACEH requests that you perform an offsite investigation to 
determine soil and groundwater conditions immediately downgradient of the site. 
 

EQC, on behalf of Thrifty, will be submitting a Workplan for offsite site assessment under a 
separate cover in November 2006.  This Workplan will provide a technical discussion on 
monitoring well construction and proposed well locations. 

 
During UST removal and replacement, associated confirmation soil sampling detected high levels of 
residual petroleum hydrocarbon pollution at concentrations up to 3,600 milligrams per kilogram (mg/kg) 
TPHg, 4.2 mg/kg benzene and 7.3 mg/kg MTBE. 
 

Based on the Underground Storage Tank Removal Report by Pacific Environmental Group, Inc. 
dated August 31, 1998, the sample referred to in the above comment is SS-15 (Soil Stockpile 15).  
This stockpile was one of sixteen stockpiles that was disposed offsite as part of the 977 tons of 
impacted soil.  Therefore the concentrations cited in the ACEH letter are not the residual 
petroleum hydrocarbons left in place.  The maximum TPHg concentrations from confirmation 
samples in the former UST excavation was only 260 mg/kg in T-2.  TPHg concentrations from 
the piping confirmation samples ranged from below the laboratory MDL in P-3 to 1,200 mg/kg in 
P-2 (@ 3 feet bgs).   
 

2.0  SITE DESCRIPTION 
The Site is an active service station located at the southwest corner of the intersection of 

Telegraph Avenue and 62nd Street in the City of Oakland, California. The Site consists of two 

active pump islands, a service station building, and two 20,000-gallon double-walled 
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underground storage tanks (USTs) (Figure 2).   

 

3.0  SITE CHARACTERIZATION DATA 

3.1 Geology / Hydrogeology 

3.1.1 Geology 
The Site is located at 6125 Telegraph Avenue in the City of Oakland (Figure 1) at an elevation of 

approximately 145 feet above mean sea level. Local topography slopes to the southwest at 

approximately 0.025 feet/foot. The Site is located within the San Francisco Bay structural 

depression of the Coast Ranges Physiographic Province in north-central Alameda County, 

California. The Site is situated in the flatland region between the San Francisco Bay and the 

Oakland Hills. This flatland region is comprised of Quaternary alluvium and estuarine bay and 

marsh deposits. Bedrock in the area consists of sedimentary, metasedimentary, volcanic, and 

intrusive rocks of Jurassic through Tertiary geologic age. Quaternary-age marine and alluvial 

sediments blanket the downwarped bedrock within the basin in which the Site is located. Shallow 

groundwater is locally present within the Quaternary sediments. The Site is underlain by 

Holocene alluvium and marsh deposits comprised of silts and clay. Soil types encountered during 

site investigation activities consisted predominantly of silty clay and silty sand from the ground 

surface to the total depth of investigation (30 feet). 

 

Geologic cross sections from GHC’s previous SCM and PTTR are included as Figures 3A, 3B, 

and 3C. The lines of cross section are shown in Figure 2. 

 

3.1.2 Hydrogeology 
 

The area of investigation lies within the East Bay Plain groundwater basin which consists of two 

main water bearing units. The primary unit is comprised of unconsolidated alluvial deposits of 

Late Quaternary age and a secondary, older semi-consolidated deposit of Tertiary-Quaternary 

age. Groundwater within these deposits is both confined and unconfined, with the majority of the 

aquifers being confined. The Site is within the Berkeley alluvial plain sub area of the Bay Plains 

Groundwater Basin. 

Groundwater is present beneath the Site under unconfined conditions at depths ranging from 

approximately 12.56 feet bgs in MW-6 to 15.53 feet bgs in MW-5 (Table 2A). A groundwater 
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elevation contour map based on the July 26, 2006 monitoring data indicates that groundwater 

flows to the west-southwest at an approximate gradient of 0.0373 feet/foot (Figure 5). 

3.1.3 Production Well Survey 
 

In 1986, Woodward Clyde Consultants (WCC) conducted a production well survey. Records 

found indicated that approximately five wells exist within a one mile radius of the Site. Two of 

the wells in the area are, or were, used for industrial purposes, two for irrigation, and one for 

domestic use. No municipal wells were identified anywhere near the Site. The closest well is the 

domestic well located approximately ¼ mile (approximately 1,300 feet) to the south of the Site. 

The closest well in the downgradient direction is an irrigation well located  ½  mile 

(approximately 2,640 feet) to the west-northwest of the Site. Based on GHC’s phone 

correspondence on April 12, 2006 with James Yoo of the County of Alameda Public Works 

Agency, it was found that no production wells have been installed near the Site since WCC 

conducted their production well survey, and that there are no closer wells than the ones 

described above. The locations of the wells are shown in Appendix B. 

3.2 Sensitive Site Survey 
 

Based on the production well survey conducted by WCC, the closest sensitive receptor is a 

domestic well located approximately ¼ mile (approximately 1,300 feet) to the south of the Site. 

There appear to be no sensitive receptors such as surface water bodies within at least a half mile 

radius of the Site. The San Francisco Regional Water Quality Control Board’s (SFRWQCB) 

Basin Plan indicates that groundwater within the basin has existing beneficial uses for municipal 

and domestic water supply, industrial process water supply, industrial service water supply, and 

agricultural water supply (Appendix C). 

 

3.3 Previous Site Activities 
 

An initial site assessment was conducted by Groundwater Technology from June through August 

of 1986 which consisted of advancing three soil borings and installing three 2-inch monitoring 

wells (MW-I through MW-3) to 30 feet bgs. Soil samples were taken at five foot intervals in all 

borings beginning at a depth of 6 to 8 feet. The samples taken at a depth of 14 to 14.5 in borings 

MW-2 and MW-3 and at a depth of 17 to 17.5 feet in boring MW-1 were submitted for laboratory 

analysis. The sample from MW-2 was found to contain 735 parts per million (ppm) total 

petroleum hydrocarbons as gasoline (TPHg) while samples from MW-1 and MW-3 contained 



 

 
5 

  EQUIPOISE Corporation 

471.5 ppm and 52 ppm, respectively. Benzene concentrations in the three wells ranged from 5.4 

ppm to 12.6 ppm. Groundwater samples were collected and TPHg was detected in MW-4 at 100 

ppm. The SFRWQCB Environmental Screening Levels (ESLs) for TPHg, benzene, toluene, 

ethylbenzene, xylenes, and MTBE in soil are 100 mg/kg, 0.044 mg/kg, 2.9 mg/kg, 3.3 mg/kg, 2.3 

mg/kg, and 0.023 mg/kg, respectively. The presence of free product was observed in all three 

wells at a thickness of 0.01 feet in MW-1, 0.84 feet in MW-2, and 0.46 feet in MW-3. 

 

A follow-up assessment in November 1986 was conducted by Woodward-Clyde Consultants 

(WCC) and consisted of advancing three 30-foot deep borings and installing three monitoring 

wells (MW-4 through MW-6). Soil samples were taken at five foot intervals down to the water 

table in all borings. Only those samples exhibiting signs of contamination and/or located at the 

water table were submitted for laboratory analysis. TPHg and benzene were detected in MW-4 at 

the 16 foot interval at concentrations of 1,100 mg/kg and 13 mg/kg, respectively (TPHg soil ESL 

is 100 mg/kg). Groundwater samples were collected and TPHg was detected in MW-4 at 100 

ppm (TPHg Regional Board Basin Plan Groundwater Objective (BPO) is 100 µg/L). The 

presence of free product was observed in MW-1 through MW-3, which supported a previous 

assumption that some free product was still present in the tank backfill. The original product 

thicknesses were greater, but a manual bailing recovery program implemented by Thrifty had 

reduced the thicknesses considerably. The presence of product in MW-2 was likely due to its 

close proximity to the backfill while the product in MW-3 was probably a result of it being 

located downgradient of the backfill. The low permeability nature of the clayey substrate 

surrounding the tank pit area would have tended to contain, within the backfill, any free product 

that may have accumulated from occasional overfills or historical leaks. 

 

On September 11, 1987, a limited subsurface investigation was conducted by Hydrotech 

Consultants, Inc. Four soil borings were advanced to 20 feet bgs and soil samples were taken at 

five foot intervals. Laboratory analysis was performed on soil samples recovered from B-1 at the 

10 and 20 foot intervals. Both soil samples analyzed contained less than 10 mg/kg TPHg. 

 

On June 11 and 12, 1997, a baselining subsurface investigation was conducted by Pacific 

Environmental Group, Inc. Seven soil borings were advanced to 20 feet bgs (TDD-l through 

TDD-5,TDD-8 and TDD-9) and two soil borings were advanced to 10 feet bgs (TDD-6 and 

TDD-7) and soil samples were collected at five foot intervals. TPHg was detected in boring 

TDD-6 at the five foot interval at a concentration of 550 mg/kg, and in borings TDD- 1 through 
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TDD-4 at the 15 foot interval at concentrations of 480 mg/kg, 37.0 mg/kg, 7.5 mg/kg, and 36 

mg/kg, respectively (TPHg soil ESL is 100 mg/kg). Benzene concentrations ranged from below 

the laboratory method detection limit (MDL) to 2.5 mg/kg in TDD-6 at the five foot interval 

(benzene soil ESL is 0.044 mg/kg). 

 

MTBE concentrations ranged from below the MDL to 12 mg/kg in TDD-3 at the 15 foot interval 

(MTBE soil ESL is 0.023 mg/kg). MTBE was not confirmed using EPA method 8260B. 

 

On February 4, 1998, three gasoline USTs and their associated piping were removed from the 

Site under the supervision of Pacific Environmental Group, Inc. The tanks consisted of two 

10,000-gallon and one 12,000-gallon capacity USTs and were constructed of steel coated with 

fiberglass. On February 10, 1998, two 20,000-gallon double-walled USTs were installed at the 

Site. Approximately 977 tons of impacted soil was excavated and disposed of offsite. Soil 

samples were collected and analyzed. Areas of petroleum hydrocarbon impacted soil were 

present in the former UST basin and the product piping trenches. TPHg concentrations from the 

former UST excavation ranged from below the laboratory MDL in T-3 to 260 mg/kg in T-2. 

TPHg concentrations from the piping samples ranged from below the laboratory MDL in P-3 to 

1,200 mg/kg in P-2 (TPHg ESL for soil is 100 mg/kg). 

 

Historic soil sample laboratory analytical results are presented in Table 1.  Copies of historic 

boring and well logs are included in Appendix D. The ESLs for soil and the BPOs for 

groundwater are included in Appendix E. 

3.4 Previous Remedial Activities 
 

During the UST removal activities in February 1998, approximately 977 tons of impacted soil 

was excavated and disposed of offsite. 

 

Site remedial activities were initiated in April 1991. Presently, the remediation system consists of 

a groundwater treatment system that extracts groundwater from monitoring wells MW-3 and 

MW-4 with treatment utilizing activated carbon. System operational data is included in Appendix 

B. As of December 15, 2005, the groundwater treatment system treated approximately 2,705,679 

gallons of groundwater since start-up in April 1991. The system was upgraded in the 2nd quarter 

2005, consisting of a pump replacement in well MW-3 and the adding of well MW-4 to the 
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extraction well array. On May 10, 2005, the system was restarted with a new pump in well MW-

3 and on May 13, 2005 a pump was installed in well MW-4. The pump in well MW-4 was started 

on May 20, 2005. 

 

4.0  SITE CONCEPTUAL MODEL 
This Revised Site Conceptual Model was prepared on behalf of Thrifty Oil Co. (Thrifty) to fulfill 

the requirements set forth by Alameda County Environmental Health (ACEH) in their letter dated 

October 24, 2006. As additional information is obtained from the Site, the Site Conceptual Model 

will be updated appropriately. The current Site Conceptual Model is as follows: 

 

 Soils beneath the Site consist primarily of silty clay and silty sand from the ground surface to 

the total depth of investigation (30 feet) (GHC’s Figures 3A, 3B, and 3C). Bedrock in the 

area consists of sedimentary, metasedimentary, volcanic, and intrusive rocks of Jurassic 

through Tertiary geologic age. GHC’s Figures 4A through 4L show the pre and post- 

remediation distributions of TPHg, benzene, and MTBE in shallow and deep soil depths. 

 

 Groundwater beneath the Site is under unconfined conditions at a depth of approximately 13 

to 18 feet below grade. Groundwater has historically flowed approximately southwest at a 

hydraulic gradient ranging from approximately 0.03 feet per foot to 0.05 feet per foot. 

Currently, the depth to groundwater beneath the Site ranges from 15.18 feet below the ground 

surface (84.16 feet above sea level) in MW-1 to 12.56 feet below the ground surface (86.88 

feet above sea level) in MW-6, as measured on July 26, 2006. Groundwater is flowing 

towards the west-southwest at an approximate gradient of 0.0373 feet/foot (Figure 5). Based 

on this gradient, an estimated hydraulic conductivity of a silt of 0.08 rn/day (Todd, 1980) and 

an assumed effective porosity of 30 percent, the groundwater velocity beneath the Site is 

calculated to be approximately 0.0065 meters per day or 2.4 meters per year.  (It should be 

noted that using the erroneous groundwater elevations, the previous SCM calculated the 

groundwater velocity to be approximately 0.001 meters per day or 3.6 meters per year). 

 

 Utility locations including gas, cable, electric, sewer, and storm drains are located under 62nd  

Street and Telegraph Avenue at depths between 5 and 10 feet as shown in Figure 8. 

 

 During the 3rd quarter 2006 groundwater sampling event on July 26, 2006, samples were 

taken from wells MW-1 and MW-3 through MW-6. TPHg was detected in wells MW-1, 
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MW-3, MW-4 and MW-6 at concentrations of 8,850 µg/L, 228 µg/L, 6,390 µg/L, and 55 

µg/L, respectively. Benzene was detected in wells MW-1 and MW-4 at concentrations of 151 

µg/L and 133 µg/L, respectively. MTBE was detected in wells MW-1, MW-3, MW-4 and 

MW-6 at concentrations of 133 µg/L, 389 µg/L, 1,160 µg/L, and 57 µg/L, respectively. The 

BPOs for TPHg, benzene, and MTBE in groundwater are 100 µg/L, 1 µg/L, and 5 µg/L, 

respectively. Post-remediation (samples taken on July 26, 2006) distributions of TPHg, 

benzene, and MTBE in groundwater are shown in Figures 6A, 6B, and 6C, respectively. Pre-

remediation (samples taken on November 21, 1986) distributions of TPHg, benzene, and 

MTBE in groundwater are shown in GHC’s Figures 6D, 6E, and 6F, respectively. Pre-

remediation results also show the presence of free product in wells MW-2 and MW-3. 

Groundwater sample laboratory results with reference to the BPOs are shown in Table 2A. 

The results for other oxygenates detected in groundwater are shown in Table 2B. 

 

 The main contaminants of concern at the Site are benzene and MTBE, because of the toxicity 

of benzene, and the solubility, odor, and taste threshold associated with MTBE. Potential 

exposure pathways include ingestion of groundwater that has been impacted by these fuel 

constituents. Under typical subsurface conditions, benzene will naturally attenuate through 

volatilization, dispersion, and biodegradation to plume lengths of less than 150 to 200 feet. 

Based on historical data for the Site, it appears that the benzene plume and the total petroleum 

hydrocarbons (TPH), ethylbenzene, toluene, and xylene plumes have all been stable and/or 

shrinking as a result of natural attenuation. On the other hand, MTBE is very soluble, appears 

to be far more resilient to biodegradation compared to TPH and benzene, toluene, 

ethylbenzene, and total xylenes (BTEX) compounds, and longer plumes can typically be 

expected. The concentrations of MTBE detected in groundwater in the onsite wells have 

decreased somewhat over time (Figures 7A through 7F). The groundwater sampling event 

(July 2006) indicated that the maximum MTBE concentration detected in groundwater was 

1,160 µg/L in MW-4. 

 

 Hydrocarbon soil contamination was first detected in June 1986 in three 30-foot deep borings 

(MW-1 through MW-3) at concentrations up to 735 mg/kg of total recoverable petroleum 

hydrocarbons, indicating that the initial petroleum hydrocarbons release occurred at some 

point prior to this first assessment in the area of the USTs. 

 

 On February 4, 1998, three gasoline USTs and their associated piping were removed from the 
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Site under the supervision of Pacific Environmental Group, Inc. The tanks consisted of two 

10,000-gallon and one 12,000-gallon capacity USTs and were constructed of steel coated with 

fiberglass. On February 10, 1998, two 20,000-gallon double-walled USTs were installed at 

the Site. Approximately 977 tons of impacted soil was excavated. 

 

 Based on calculations using a soil density of 120 lbs/ft3, the area of lateral and vertical extent 

of contamination, and the average constituent concentration per plume, on the previous SCM 

(April 2006), GHC estimated the mass of TPHg in soil beneath the Site to be approximately 

4,941 pounds (based on an area that is 100 feet long by 75 feet wide by 15 feet deep), the 

mass of benzene in soil beneath the Site to be approximately 21 pounds (based on an areas 

that are 50 feet wide by 65 feet long by 15 feet deep and 25 feet long by 15 feet wide by 15 

feet deep), and the mass of MTBE in soil beneath the Site to be approximately 18 pounds 

(based on areas that are 38 feet long by 17 feet wide by 15 feet deep and 10 feet long by 10 

feet wide by 15 feet deep). These figures were calculated from the historic soil concentration 

data (Table 1) and soil concentration maps (GHC’s Figures 4A through 4L). 

 

 TPHg concentrations in excess of 100 mg/kg are confined to depths of 17 feet bgs or less and 

the vertical and horizontal extent of contamination has been fairly defined at the Site. The 

downward vertical migration of petroleum hydrocarbons in soil beneath the Site appears to 

have been substantially attenuated at relatively shallow depths as a result of the lower 

permeability soils which were encountered at these same shallow depths beneath the Site, as 

demonstrated by the decrease in hydrocarbon soil concentrations to low levels or non-

detectable levels at depth. For example, soil samples analyzed for TPHg from borings TDD-1, 

TDD-2, and TDD-3 at the 15 foot interval were 480 mg/kg, 37.0 mg/kg, and 7.5 mg/kg, 

respectively. At the 20 foot interval, TPHg is below the laboratory method detection limits, as 

shown in Table 1 along with reference to soil ESLs. Shallow, pre-remediation (samples taken 

between 0-10 feet bgs before April, 1991) TPHg, benzene, and MTBE soil concentration 

maps are included as GHC’s Figures 4A through 4C, respectively. Deep, pre-remediation 

(samples taken between 11-20 feet bgs before April, 1991) TPHg, benzene, and MTBE soil 

concentration maps are included as GHC’s Figures 4D through 4F, respectively. Shallow, 

post-remediation (samples taken between 0-10 feet bgs after April, 1991) TPHg, benzene, and 

MTBE soil concentration maps are included as GHC’s Figures 4G through 4I, respectively. 

Deep, post-remediation (samples taken between 11-20 feet bgs after April, 1991) TPHg, 

benzene, and MTBE soil concentration maps are included as GHC’s Figures 4J through 4L, 
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respectively. 

 

 Site remedial activities were initiated in April 1991. Presently, the remediation system 

consists of a groundwater treatment system that extracts groundwater from monitoring well 

MW-3 and MW-4 with treatment utilizing activated carbon. System operational data is 

included in Appendix F. As of August 25, 2006, the groundwater treatment system has 

treated approximately 2,775,479 gallons of groundwater since start-up in April 1991. The 

system was upgraded in the 2nd quarter 2005, consisting of a pump replacement in well MW-3 

and the adding of well MW-4 to the extraction well array. On May 10, 2005, the system was 

restarted with a new pump in well MW-3 and on May 13, 2005 a pump was installed in well 

MW-4. The pump in well MW-4 was started on May 20, 2005. 

 

 As demonstrated by the BIOSCREEN Natural Attenuation Decision Support System runs 

included in the following section, the MTBE contaminant plume with no degradation arrives 

at the receptor (groundwater production well; 1,300 feet downgradient) at year 92. A 

maximum concentration of MTBE is observed at this receptor well at years 134 and 135 at a 

concentration of 0.489 mg/L, which is above the MCL of 0.013 mg/L, and the plume 

becomes detached from the source at year 354. The plume impacts the assumed well at 

concentration below the MCL from approximately year 92 through year 101. The results of 

using the 1st  Order Decay model show that the contaminant plume never arrives at the 

receptor (groundwater production well; 1,300 feet) and the MTBE plume never impacts the 

well at concentration above the MCL. 

 

 As demonstrated by the BIOSCREEN Natural Attenuation Decision Support System runs 

included in the following section, the benzene contaminant plume with no degradation arrives 

at the receptor (groundwater production well; 1,300 feet downgradient) at year 142. A 

maximum concentration of benzene is observed at this receptor well at years 160 through 247 

at a concentration of 0.029 mg/L, which is above the MCL of 0.001 mg/L, and the plume 

becomes detached from the source at year 13,753. The 1st  Order Decay model results in the 

benzene plume never arriving at the receptor and only achieving a plume length under 100 

feet in total length. The benzene plume never impacts the assumed well at concentration 

above the MCL. 
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5.0  PLUME TRAVEL TIME REPORT 
 

The plume travel time was estimated using BIOSCREEN Natural Attenuation Decision Support 

System. BIOSCREEN is an easy to use screening model that simulates remediation through 

natural attenuation (RNA) of dissolved hydrocarbons at petroleum release sites. The software, 

programmed in Microsoft Excel spreadsheet environment and based on the Domenico analytical 

solute transport model, has the ability to simulate advection, dispersion, adsorption, and aerobic 

decay as well as anaerobic reactions that have been shown to be the dominant biodegradation 

process at many petroleum release sites. BIOSCREEN includes three different model types: 

 

 solute transport without decay 

 

 solute transport with biodegradation modeled as a first-order decay process (simple, lumped-

parameter approach) 

 

 solute transport with biodegradation modeled as an “instantaneous” biodegradation reaction 

(approach used by BIOPLUME models) 

 

In our case all three models types would be applicable for the Site, although the solute transport 

without decay model will be used as a worst case scenario. Based on the actual observed 

groundwater conditions at the Site, the solute transport first-order decay model appears to be 

most representative of actual Site conditions including plume sizes and concentrations for 

MTBE. If natural attenuation analytical results were present for the Site these values were used 

for input parameters in the “Instantaneous” Biodegradation Reaction. If Site data was not 

available, model default parameters were used. 

 

The model is designed to simulate biodegradation by both aerobic and anaerobic 

reactions. It was developed for the Air Force Center for Environmental Excellence 

(AFCEE) Technology Transfer Division at Brooks Air Force Base by Groundwater 

Services, Inc., of Houston, Texas. 

 

BIOSCREEN attempts to answer the two fundamental questions regarding RNA: 

 

 How far will the dissolved contaminant plume extend if no engineered controls or further 
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source reduction measures are implemented? 

 

 How long will the plume persist until natural attenuation processes cause it to dissipate? 

 

BIOSCREEN has the following limitations: 

 

 As an analytical model, BIOSCREEN assumes simple groundwater flow conditions. 

 

 As a screening tool, BIOSCREEN only approximates more complicated processes that occur 

in the field. 

 

Site-specific data was entered into BIOSCREEN to determine the degree of RNA. Site-specific 

data such as hydraulic conductivity and effective porosity were based on text book values for 

similar as observed at the Site (Todd 1980). The Site specific groundwater gradient which was 

obtained from the latest quarterly sampling event was used and the model length was set at the 

distance from the closest groundwater production well (which is located approximately 1,300 

feet to the south of the Site, based on a production well survey performed by WCC). It was 

assumed that this well was downgradient during the simulation, and that the gradient in the 

model was equal to that measured at the Site during this quarter. Input parameters such as the 

estimated plume length and the concentrations of MTBE and benzene were also based on the 

actual Site data collected this quarter. The highest concentration of benzene in groundwater was 

detected at 151 µg/L (0.151 mg/L), which was used for the purpose of the model. The highest 

concentration of MTBE in groundwater was detected at 1,160 µg/L (1.16 mg/L), which was 

used for the purpose of the model. The source mass for benzene was assumed to be equal to the 

mass of benzene in one pore volume of groundwater for a dissolved phase benzene plume 

measuring 15 feet by 15 feet by 20 feet thick, at a concentration of 0.151 mg/L. The source mass 

for MTBE was assumed to be equal to the mass of MTBE in one pore volume of groundwater for 

a dissolved phase MTBE plume measuring 40 feet by 70 feet by 20 feet thick, at an MTBE 

concentration of 1.16 mg/L. The partitioning coefficient for MTBE (12.59 L/kg) was obtained 

from the American Petroleum Institute’s Strategies for Characterizing Subsurface Releases of 

Gasoline Containing MTBE (Regulatory and Scientific Affairs Publication Number 4699 dated 

February 2000). The partitioning coefficient used for benzene was 38 L/kg. The fraction of 

organic carbon used (0.0025) was the mean concentration for site soils as reported by the 

RWQCB in their Interim Site Assessment & Cleanup Guidebook dated May 1996. 
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 The input parameters and model results for MTBE at years 1, 91, 92, 101, 102, 133, 134, 135, 

136, 353, and 354 are included in Appendix G. As demonstrated by the output included in 

Appendix G, the MTBE contaminant plume with no degradation arrives at the receptor 

(groundwater production well; 1,300 feet downgradient) at year 92. A maximum 

concentration of MTBE is observed at this receptor well at years 134 and 135 at a 

concentration of 0.489 mg/L, which is above the MCL of 0.013 mg/L, and the plume 

becomes detached from the source at year 354. The plume impacts the assumed well at 

concentration below the MCL from approximately year 92 through year 101. The results of 

using the 1st  Order Decay model show that the contaminant plume never arrives at the 

receptor (groundwater production well; 1,300 feet). The MTBE plume never impacts the well 

at concentration above the MCL. 

 

 The input parameters and model results for benzene at years 1, 141, 142, 159, 160, 247, 248, 

13,752, and 13,753 are included in Appendix G. As demonstrated by the BIOSCREEN 

Natural Attenuation Decision Support System runs included in the following section, the 

benzene contaminant plume with no degradation arrives at the receptor (groundwater 

production well; 1,300 feet downgradient) at year 142. A maximum concentration of benzene 

is observed at this receptor well at years 160 through 247 at a concentration of 0.029 mg/L, 

which is above the MCL of 0.001 mg/L, and the plume completely attenuates at the source at 

year 13,753. The 1st  Order Decay model results in the benzene plume never arriving at the 

receptor and only achieving a plume length under 100 feet in total length. The benzene plume 

never impacts the well at concentration above the MCL. 

 

6.0  CONCLUSIONS AND RECOMMENDATIONS 
 

Site remedial activities have been on-going for the past 15 years. As of August 25, 2006, the 

groundwater treatment system treated approximately 2,775,479 gallons of groundwater since 

start-up in April 1991. Free product has successfully been removed from the subsurface since 

1996. The quarterly groundwater monitoring results confirm that the contaminant plume is 

attenuating and that groundwater concentrations have been decreasing over time. 

 

There are no sensitive receptors identified within 1,000 feet of the Site. Based on the 

BIOSCREEN 1st  Order Decay model results for MTBE and benzene, it appears that the 
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contaminant plume never impacts the nearest receptor (groundwater production well; 1,300 feet 

south of the Site) above the respective MCLs for MTBE and benzene, and the plume never 

reaches the sensitive receptor. The MTBE plume length stays below a length of 1,300 feet, and 

the benzene plume stays below a length of 100 feet. 
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7.0  STANDARD LIMITATIONS 

Services provided by EQC in the course of completing site investigation activities have been 

conducted in a manner consistent with the care and skill ordinarily exercised by members of the 

consulting industry.  No other representation expressed or implied and no other warranty or 

guarantee is included or intended in this report, its opinions, or documentation.  

EQC may have relied on information provided by third parties in the course of completing this work.  

The validity of this information has not been confirmed and EQC cannot warrant its accuracy.  There 

is always a potential for the presence of unknown, unidentified, or unforeseen subsurface conditions 

and/or contamination.  If new data are developed from future studies (which may include intrusive 

investigations, groundwater sampling, or other efforts), EQC should be requested to re-evaluate the 

conclusions of this report, and to provide amendments as appropriate. 
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TABLE 2A
GROUNDWATER DATA

THRIFTY OIL STATION #063, OAKLAND, CA
DATE ANALYTICAL PARAMETERS DEPTH TO DEPTH TO PRODUCT CASING GROUNDWATER

SAMPLED TPH BENZENE TOLUENE EthylBenzene XYLENE MTBE PRODUCT GROUNDWATER THICKNESS ELEVATION ELEVATION
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (feet) (feet) (feet) (feet) (feet)

MONITORING WELL  #MW-1 Screen Interval = 15 to 30 feet
11/21/86 - - - - - - NP 15.42 0.00 99.34 83.92
07/22/91 - - - - - - FILM 20.41 0.00 99.34 78.93
10/24/91 - - - - - - SHEEN 19.06 0.00 99.34 80.28
11/12/91 - - - - - - SHEEN 18.91 0.00 99.34 80.43
12/11/91 - - - - - - SHEEN 19.02 0.00 99.34 80.32
01/09/92 - - - - - - SHEEN 18.57 0.00 99.34 80.77
01/22/92 - - - - - - SHEEN 18.78 0.00 99.34 80.56
02/11/92 - - - - - - SHEEN 15.95 0.00 99.34 83.39
03/24/92 - - - - - - SHEEN 13.55 0.00 99.34 85.79
04/13/92 - - - - - - SHEEN 18.54 0.00 99.34 80.80
05/11/92 - - - - - - SHEEN 18.14 0.00 99.34 81.20
06/08/92 - - - - - - NP 18.40 0.00 99.34 80.94
07/15/92 - - - - - - SHEEN 18.90 0.00 99.34 80.44
10/05/92 - - - - - - FILM 20.50 0.00 99.34 78.84
11/09/92 - - - - - - SHEEN 19.21 0.00 99.34 80.13
12/14/92 - - - - - - SHEEN 16.05 0.00 99.34 83.29
01/06/93 - - - - - - FILM 14.93 0.00 99.34 84.41
07/13/93 - - - - - - FILM 15.44 0.00 99.34 83.90
10/11/93 - - - - - - FILM 20.36 0.00 99.34 78.98
01/11/94 - - - - - - FILM 19.50 0.00 99.34 79.84
04/12/94 - - - - - - FILM 18.10 0.00 99.34 81.24
07/14/94 - - - - - - FILM 20.03 0.00 99.34 79.31
01/15/96 11,000 2,800 150 780 770 - NP 19.02 0.00 99.34 80.32
04/15/96 17,000 3,600 330 1,500 3,400 - NP 18.82 0.00 99.34 80.52
07/15/96 12,000 1,300 200 1,200 4,600 250 #N/A #N/A #N/A 99.34 #N/A
10/09/96 - - - - - - NP 14.87 0.00 99.34 84.47
01/13/97 27,000 810 6,000 570 4,100 2,700 NP 10.20 0.00 99.34 89.14
04/14/97 2,900 3.0 2.9 <0.3 1.7 9,900 #N/A #N/A #N/A 99.34 #N/A
07/07/97 5,200 0.57 0.57 <0.3 0.71 16,000 NP 18.75 0.00 99.34 80.59
10/16/97 680 <0.3 0.55 <0.3 <0.5 - NP 17.92 0.00 99.34 81.42
01/07/98 42,000 980 2,800 1,200 5,200 1.3 NP 9.80 0.00 99.34 89.54
04/06/98 7,100 700 340 170 2,600 1,000 NP 9.60 0.00 99.34 89.74
07/14/98 19,000 2,100 400 890 5,800 1,600 NP 13.70 0.00 99.34 85.64
10/15/98 490 <0.3 <0.3 <0.3 <0.5 1,300 NP 15.25 0.00 99.34 84.09
01/20/99 350 <0.3 <0.3 <0.3 <0.5 * 670 / 820 NP 12.20 0.00 99.34 87.14
04/16/99 320 <0.3 <0.3 <0.3 <0.5 * 540 / 630 NP 12.20 0.00 99.34 87.14
07/14/99 290 <0.3 <0.3 <0.3 <0.5 *590 / 580 NP 13.75 0.00 99.34 85.59
10/07/99 130 <0.3 <0.3 <0.3 <0.5 270 NP 12.15 0.00 99.34 87.19
01/26/00 13,000 460 54 290 3,700 940 NP 13.14 0.00 99.34 86.20
04/19/00 546 <0.25 <0.25 <0.25 <0.5 *430 / 606 NP 10.63 0.00 99.34 88.71
05/26/00 <50 <0.3 <0.3 <0.3 <0.6 <5 NP 9.11 0.00 99.34 90.23
07/26/00 <50 <0.3 <0.3 <0.3 <0.6 <5 NP 9.10 0.00 99.34 90.24
10/25/00 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 9.08 0.00 99.34 90.26
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TABLE 2A
GROUNDWATER DATA

THRIFTY OIL STATION #063, OAKLAND, CA
DATE ANALYTICAL PARAMETERS DEPTH TO DEPTH TO PRODUCT CASING GROUNDWATER

SAMPLED TPH BENZENE TOLUENE EthylBenzene XYLENE MTBE PRODUCT GROUNDWATER THICKNESS ELEVATION ELEVATION
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (feet) (feet) (feet) (feet) (feet)

01/10/01 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 12.16 0.00 99.34 87.18
04/23/01 18,100 740 55 650 4,000 *1,850 / 842 NP 10.60 0.00 99.34 88.74
07/16/01 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 9.07 0.00 99.34 90.27
10/17/01 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 12.16 0.00 99.34 87.18
01/23/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 15.23 0.00 99.34 84.11
04/10/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 15.17 0.00 99.34 84.17
07/24/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 16.71 0.00 99.34 82.63
10/30/02 <50 2.2 <0.14 <0.18 <0.26 13 NP 15.16 0.00 99.34 84.18
01/15/03 465 J <0.14 <0.07 <0.08 <0.35 147 NP 16.70 0.00 99.34 82.64
04/16/03 <15 <0.04 <0.02 <0.02 <0.06 <0.03 NP 15.16 0.00 99.34 84.18
07/14/03 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 13.64 0.00 99.34 85.70
10/08/03 761 11 <0.32 1.4 J 2.9 J 653 NP 15.50 0.00 99.34 83.84
01/15/04 853 <0.04 <0.02 <0.02 <0.06 *1,100 / 558 NP 14.20 0.00 99.34 85.14
04/14/04 494 <2.2 <3.2 <3.1 <4.0 843 NP 12.93 0.00 99.34 86.41
07/29/04 1,040 <2.2 <3.2 <3.1 <4.0 1,070 NP 14.73 0.00 99.34 84.61
10/14/04 3,250 266 <0.32 59 78 811 NP 15.26 0.00 99.34 84.08
01/06/05 197 <0.22 <0.32 <0.31 <0.4 406 NP 15.14 0.00 99.34 84.20
04/13/05 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 9.40 0.00 99.34 89.94
07/27/05 <2.9 <0.32 <0.10 <0.24 <0.30 <0.63 NP 16.65 0.00 99.34 82.69
10/12/05 <2.9 <0.32 <0.10 <0.24 <0.30 <0.63 NP 18.19 0.00 99.34 81.15
01/19/06 1,380 58 <0.10 62 113 33 NP 9.37 0.00 99.34 89.97
04/12/06 <5.6 <0.32 <0.10 <0.24 <0.30 <0.63 NP 10.02 0.00 99.34 89.32
07/26/06 8,850 151 649 178 778 133 NP 15.18 0.00 99.34 84.16

MONITORING WELL #MW-2 Screen Interval = 15 to 30 feet
11/21/86 - - - - - - 14.88 14.99 0.11 100.01 85.10
07/22/91 - - - - - - 17.46 17.84 0.38 100.01 82.46
10/24/91 - - - - - - 16.97 17.00 0.03 100.01 83.03
11/12/91 - - - - - - FILM 18.82 0.00 100.01 81.19
12/11/91 - - - - - - 16.96 16.97 0.01 100.01 83.05
01/09/92 - - - - - - 15.81 15.85 0.04 100.01 84.19
01/22/92 - - - - - - FILM 16.72 0.00 100.01 83.29
02/11/92 - - - - - - 11.20 11.24 0.04 100.01 88.80
03/24/92 - - - - - - 11.94 11.98 0.04 100.01 88.06
04/13/92 - - - - - - SHEEN 15.62 0.00 100.01 84.39
05/11/92 - - - - - - SHEEN 15.47 0.00 100.01 84.54
06/08/92 - - - - - - FILM 15.21 0.00 100.01 84.80
07/15/92 - - - - - - FILM 16.37 0.00 100.01 83.64
10/05/92 - - - - - - 18.09 18.41 0.32 100.01 81.84
11/09/92 - - - - - - FILM 17.07 0.00 100.01 82.94
12/14/92 - - - - - - 13.35 13.40 0.05 100.01 86.65
01/06/93 - - - - - - FILM 12.37 0.00 100.01 87.64
07/13/93 - - - - - - FILM 15.19 0.00 100.01 84.82
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TABLE 2A
GROUNDWATER DATA

THRIFTY OIL STATION #063, OAKLAND, CA
DATE ANALYTICAL PARAMETERS DEPTH TO DEPTH TO PRODUCT CASING GROUNDWATER

SAMPLED TPH BENZENE TOLUENE EthylBenzene XYLENE MTBE PRODUCT GROUNDWATER THICKNESS ELEVATION ELEVATION
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (feet) (feet) (feet) (feet) (feet)

10/11/93 - - - - - - 17.95 18.05 0.10 100.01 82.04
01/11/94 - - - - - - 16.95 16.98 0.03 100.01 83.05
04/12/94 - - - - - - FILM 15.54 0.00 100.01 84.47
07/14/94 - - - - - - FILM 17.93 0.00 100.01 82.08
01/15/96 7,100 720 280 48 660 - NP 17.20 0.00 100.01 82.81
04/15/96 11,000 600 59 420 870 - NP 17.26 0.00 100.01 82.75
07/15/96 19,000 360 51 610 1,600 <250 #N/A #N/A #N/A 100.01 #N/A
10/09/96 - - - - - - NP 14.42 0.00 100.01 85.59
01/13/97 11,000 230 30 91 700 56 NP 10.25 0.00 100.01 89.76
04/14/97 141 1.2 0.33 0.44 <0.5 20 #N/A #N/A #N/A 100.01 #N/A
07/07/97 <50 <0.3 <0.3 <0.3 <0.5 <20 NP 17.20 0.00 100.01 82.81
10/16/97 <50 <0.3 <0.3 <0.3 <0.5 - NP 16.20 0.00 100.01 83.81
01/07/98 - - - - - - 16.18 16.26 0.08 100.01 83.81

MONITORING WELL #MW-3 Screen Interval = 15 to 30 feet (GROUNDWATER SYSTEM'S PUMPING WELL)
11/21/86 - 100 5.1 <1.0 25 - 16.15 16.25 0.10 99.76 83.59
07/22/91 - - - - - - NP 24.00 0.00 99.76 75.76
10/24/91 - - - - - - NP 18.10 0.00 99.76 81.66
11/12/91 - - - - - - NP 25.80 0.00 99.76 73.96
12/11/91 - - - - - - NP 25.70 0.00 99.76 74.06
01/09/92 - - - - - - NP 25.78 0.00 99.76 73.98
01/22/92 - - - - - - SHEEN 25.80 0.00 99.76 73.96
02/11/92 - - - - - - SHEEN 25.00 0.00 99.76 74.76
03/24/92 - - - - - - SHEEN 15.60 0.00 99.76 84.16
04/13/92 - - - - - - SHEEN 25.80 0.00 99.76 73.96
05/11/92 - - - - - - SHEEN 25.41 0.00 99.76 74.35
06/08/92 - - - - - - SHEEN 25.40 0.00 99.76 74.36
07/15/92 - - - - - - SHEEN 25.10 0.00 99.76 74.66
10/05/92 - - - - - - NP 25.20 0.00 99.76 74.56
11/09/92 - - - - - - NP 25.40 0.00 99.76 74.36
12/14/92 - - - - - - SHEEN 25.45 0.00 99.76 74.31
01/06/93 - - - - - - NP 25.45 0.00 99.76 74.31
07/13/93 - - - - - - NP 14.24 0.00 99.76 85.52
10/11/93 - - - - - - NP 25.60 0.00 99.76 74.16
01/11/94 - - - - - - NP 25.90 0.00 99.76 73.86
04/12/94 - - - - - - NP 25.70 0.00 99.76 74.06
07/14/94 - - - - - - NP 25.10 0.00 99.76 74.66
01/15/96 - - - - - - NP 26.04 0.00 99.76 73.72
04/15/96 - - - - - - NP 21.03 0.00 99.76 78.73
07/15/96 5,900 240 30 270 730 780 #N/A #N/A #N/A 99.76 #N/A
10/09/96 - - - - - - NP 21.43 0.00 99.76 78.33
01/13/97 - - - - - - NP 11.20 0.00 99.76 88.56
07/07/97 - - - - - - NP 23.40 0.00 99.76 76.36

Well Abandoned 1/30/98
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TABLE 2A
GROUNDWATER DATA

THRIFTY OIL STATION #063, OAKLAND, CA
DATE ANALYTICAL PARAMETERS DEPTH TO DEPTH TO PRODUCT CASING GROUNDWATER

SAMPLED TPH BENZENE TOLUENE EthylBenzene XYLENE MTBE PRODUCT GROUNDWATER THICKNESS ELEVATION ELEVATION
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (feet) (feet) (feet) (feet) (feet)

10/16/97 - - - - - - NP 22.30 0.00 99.76 77.46
01/07/98 - - - - - - NP 20.10 0.00 99.76 79.66
07/14/98 - - - - - - NP 14.40 0.00 99.76 85.36
10/15/98 - - - - - - #N/A #N/A #N/A 99.76 #N/A
01/20/99 - - - - - - #N/A #N/A #N/A 99.76 #N/A
04/16/99 - - - - - - NP 11.20 0.00 99.76 88.56
07/14/99 5,600 9.6 1.3 3.5 8.1 *14,000 / 14,000 NP 25.87 0.00 99.76 73.89
10/07/99 - - - - - - NP 15.40 0.00 99.76 84.36
01/26/00 - - - - - - NP 14.25 0.00 99.76 85.51
04/19/00 - - - - - - NP 14.20 0.00 99.76 85.56
05/26/00 - - - - - - NP 15.12 0.00 99.76 84.64
07/26/00 - - - - - - NP 14.30 0.00 99.76 85.46
10/25/00 - - - - - - NP 14.32 0.00 99.76 85.44
01/10/01 - - - - - - NP 13.46 0.00 99.76 86.30
04/23/01 - - - - - - #N/A #N/A #N/A 99.76 #N/A
07/16/01 - - - - - - NP 12.80 0.00 99.76 86.96
10/17/01 - - - - - - NP 15.30 0.00 99.76 84.46
01/23/02 - - - - - - #N/A #N/A #N/A 99.76 #N/A
04/10/02 - - - - - - NP 13.22 0.00 99.76 86.54
07/24/02 - - - - - - NP 14.32 0.00 99.76 85.44
10/30/02 - - - - - - NP 16.20 0.00 99.76 83.56
01/15/03 - - - - - - NP 14.10 0.00 99.76 85.66
04/16/03 - - - - - - #N/A #N/A #N/A 99.76 #N/A
07/14/03 2,490 <0.22 <0.32 <0.31 1.3 J 2,050 NP 18.30 0.00 99.76 81.46
10/08/03 3,330 <0.22 <0.32 <0.31 <0.4 4,070 NP 16.65 0.00 99.76 83.11
01/15/04 102 2.1 3.5 <0.02 12 *28 / 17 NP 14.18 0.00 99.76 85.58
04/14/04 464 63 18 <0.31 16 189 NP 13.45 0.00 99.76 86.32
07/29/04 1,560 74 <3.2 30 J <4.0 729 NP 15.94 0.00 99.76 83.82
10/14/04 2,490 25 <0.32 <0.31 <0.4 2,530 NP 16.11 0.00 99.76 83.65
01/06/05 394 12 <0.32 1.5 J <0.4 51 NP 15.61 0.00 99.76 84.15
04/13/05 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 9.19 0.00 99.76 90.57
07/27/05 383 5.6 <0.10 17 2.4 J 125 NP 16.63 0.00 99.76 83.13
10/12/05 <2.9 <0.32 <0.10 <0.24 <0.30 <0.63 NP 16.97 0.00 99.76 82.79
01/19/06 2,050 93 2.2 J 103 55 273 NP 10.92 0.00 99.76 88.84
04/12/06 70 <0.32 <0.10 <0.24 <0.30 265 NP 12.55 0.00 99.76 87.21
07/26/06 228 <0.32 <0.10 <0.24 26 389 NP 14.94 0.00 99.76 84.82

MONITORING WELL #MW-4 Screen Interval = 9 to 29 feet (GROUNDWATER SYSTEM'S PUMPING WELL)
11/21/86 100,000 3,200 2,700 2,400 14,000 - FILM 16.22 0.00 99.48 83.26
07/22/91 - - - - - - 21.35 21.80 0.45 99.48 78.02
10/24/91 - - - - - - SHEEN 20.02 0.00 99.48 79.46
11/12/91 - - - - - - FILM 20.00 0.00 99.48 79.48
12/11/91 - - - - - - FILM 20.03 0.00 99.48 79.45
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TABLE 2A
GROUNDWATER DATA

THRIFTY OIL STATION #063, OAKLAND, CA
DATE ANALYTICAL PARAMETERS DEPTH TO DEPTH TO PRODUCT CASING GROUNDWATER

SAMPLED TPH BENZENE TOLUENE EthylBenzene XYLENE MTBE PRODUCT GROUNDWATER THICKNESS ELEVATION ELEVATION
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (feet) (feet) (feet) (feet) (feet)

01/09/92 - - - - - - FILM 19.55 0.00 99.48 79.93
01/22/92 - - - - - - SHEEN 19.78 0.00 99.48 79.70
02/11/92 - - - - - - FILM 16.40 0.00 99.48 83.08
03/24/92 - - - - - - FILM 13.94 0.00 99.48 85.54
04/13/92 - - - - - - FILM 19.42 0.00 99.48 80.06
05/11/92 - - - - - - SHEEN 18.10 0.00 99.48 81.38
06/08/92 - - - - - - SHEEN 19.55 0.00 99.48 79.93
07/15/92 - - - - - - SHEEN 19.27 0.00 99.48 80.21
10/05/92 - - - - - - FILM 21.44 0.00 99.48 78.04
11/09/92 - - - - - - SHEEN 20.10 0.00 99.48 79.38
12/14/92 - - - - - - SHEEN 16.05 0.00 99.48 83.43
01/06/93 - - - - - - FILM 14.08 0.00 99.48 85.40
07/13/93 - - - - - - FILM 16.09 0.00 99.48 83.39
10/11/93 - - - - - - FILM 21.33 0.00 99.48 78.15
01/11/94 - - - - - - FILM 20.45 0.00 99.48 79.03
04/12/94 - - - - - - FILM 19.05 0.00 99.48 80.43
07/14/94 - - - - - - FILM 20.41 0.00 99.48 79.07
01/15/96 5,000 370 38 300 390 - NP 19.89 0.00 99.48 79.59
04/15/96 38,000 300 78 540 470 - NP 19.62 0.00 99.48 79.86
07/15/96 13,000 880 69 820 1,100 3,600 #N/A #N/A #N/A 99.48 #N/A
10/09/96 - - - - - - NP 15.32 0.00 99.48 84.16
01/13/97 47,000 2,500 2,500 1,100 2,800 70,000 NP 10.80 0.00 99.48 88.68
04/14/97 8,700 <0.3 0.45 <0.3 0.64 29,000 #N/A #N/A #N/A 99.48 #N/A
07/07/97 12,000 <0.3 <0.3 <0.3 <0.5 - NP 18.80 0.00 99.48 80.68
10/16/97 770 <0.3 <0.3 <0.3 <0.5 - NP 17.76 0.00 99.48 81.72
01/07/98 75,000 3,000 900 1,400 2,500 110 NP 11.60 0.00 99.48 87.88
04/08/98 18,000 1,200 130 710 1,400 22,000 NP 10.10 0.00 99.48 89.38
07/14/98 21,000 1,300 58 1,200 1,100 23,000 NP 16.30 0.00 99.48 83.18
10/15/98 9,100 1.1 0.62 <0.3 <0.5 30,000 NP 16.90 0.00 99.48 82.58
01/20/99 16,000 <0.3 0.91 0.72 1.4 * 43,000 / 42,000 NP 15.35 0.00 99.48 84.13
04/16/99 17,000 0.48 0.92 0.54 1.4 * 28,000 / 26,000 NP 15.30 0.00 99.48 84.18
07/14/99 8,500 <6 <6 <6 <10 *21,000 / 16,000 NP 18.40 0.00 99.48 81.08
10/07/99 2,500 <1.5 3.1 <1.5 <2.5 4,800 NP 16.89 0.00 99.48 82.59
01/26/00 9,900 350 9 460 460 2,800 NP 12.62 0.00 99.48 86.86
04/19/00 8,990 0.7 <0.25 <0.25 <0.5 *3,240 / 5,450 NP 12.28 0.00 99.48 87.20
05/26/00 94 <0.3 <0.3 <0.3 <0.6 *746 / 419 NP 13.81 0.00 99.48 85.67
07/26/00 <50 <0.3 <0.3 <0.3 <0.6 3,110 / 2,060 NP 12.29 0.00 99.48 87.19
10/25/00 2,480 <0.18 <0.14 <0.18 <0.26 *3,690 / 3,040 NP 12.26 0.00 99.48 87.22
01/10/01 <50 <0.18 2 <0.18 1 962 NP 10.75 0.00 99.48 88.73
04/23/01 482 <0.18 <0.14 <0.18 <0.26 *875 / 453 NP 12.26 0.00 99.48 87.22
07/16/01 71,700 9,440 12,600 514 8,980 *1,330 / 389 NP 13.80 0.00 99.48 85.68
10/17/01 13,500 1,950 425 <5.94 1,110 *829 / 329 NP 16.87 0.00 99.48 82.61
01/23/02 12,100 196 57 68 2,090 *688/738 NP 12.28 0.00 99.48 87.20
04/10/02 655 7 8 1 1 587 NP 13.80 0.00 99.48 85.68
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TABLE 2A
GROUNDWATER DATA

THRIFTY OIL STATION #063, OAKLAND, CA
DATE ANALYTICAL PARAMETERS DEPTH TO DEPTH TO PRODUCT CASING GROUNDWATER

SAMPLED TPH BENZENE TOLUENE EthylBenzene XYLENE MTBE PRODUCT GROUNDWATER THICKNESS ELEVATION ELEVATION
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (feet) (feet) (feet) (feet) (feet)

07/24/02 17,400 <0.18 1.9 1.4 2.2 12,800 NP 15.33 0.00 99.48 84.15
10/30/02 17,300 400 47 748 131 12,300 NP 17.00 0.00 99.48 82.48
01/15/03 23,000 568 39 832 268 18,300 NP 16.84 0.00 99.48 82.64
04/16/03 15,800 411 15 26 14 18,200 NP 16.86 0.00 99.48 82.62
07/14/03 13,300 145 26 2.8 J 12 17,600 NP 10.69 0.00 99.48 88.79
10/08/03 12,500 64 <3.2 359 24 J 11,400 NP 16.32 0.00 99.48 83.16
01/15/04 12,300 11 4.4 66 4.0 *17,000 / 9,560 NP 14.67 0.00 99.48 84.81
04/14/04 7,340 <11 <16 <15.5 <20 13,500 NP 13.68 0.00 99.48 85.80
07/29/04 5,400 <2.2 <3.2 57 <4.0 6,730 NP 15.50 0.00 99.48 83.98
10/14/04 10,200 197 <3.2 233 13 J 3,940 NP 16.08 0.00 99.48 83.40
01/06/05 4,880 60 <3.2 74 <4.0 4,760 NP 15.24 0.00 99.48 84.24
04/13/05 2,780 57 35 20 251 3,650 NP 9.64 0.00 99.48 89.84
07/27/05 1,990 <0.32 <0.10 <0.24 <0.30 2,590 NP 16.79 0.00 99.48 82.69
10/12/05 25,700 177 <1.0 941 <3.0 4,810 NP 16.78 0.00 99.48 82.70
01/19/06 4,780 96 1.9 J 183 57 210 NP 10.46 0.00 99.48 89.02
04/12/06 1,860 <0.32 <0.10 <0.24 <0.30 192 NP 12.69 0.00 99.48 86.79
07/26/06 6,390 133 343 94 363 1,160 NP 15.18 0.00 99.48 84.30

MONITORING WELL #MW-5 Screen Interval = 7 to 27 feet
11/21/86 <1,000 4.8 2.1 <0.5 7.4 - NP 16.10 0.00 100.98 84.88
07/22/91 - <0.5 1.6 <1.0 2.0 - NP 18.20 0.00 100.98 82.78
10/24/91 - - - - - - NP 17.67 0.00 100.98 83.31
11/12/91 - - - - - - NP 17.80 0.00 100.98 83.18
12/11/91 - - - - - - NP 17.73 0.00 100.98 83.25
01/09/92 - - - - - - NP 16.30 0.00 100.98 84.68
01/22/92 600 21.0 8.0 2.0 17.0 - NP 17.45 0.00 100.98 83.53
02/11/92 - - - - - - NP 14.20 0.00 100.98 86.78
03/24/92 - - - - - - NP 12.98 0.00 100.98 88.00
04/13/92 - - - - - - NP 16.36 0.00 100.98 84.62
05/11/92 - - - - - - NP 16.10 0.00 100.98 84.88
06/08/92 - - - - - - NP 16.05 0.00 100.98 84.93
07/15/92 <200 <0.5 <0.5 <0.5 <0.5 - NP 17.29 0.00 100.98 83.69
10/05/92 - - - - - - NP 18.92 0.00 100.98 82.06
11/09/92 - - - - - - NP 17.75 0.00 100.98 83.23
12/14/92 - - - - - - NP 14.21 0.00 100.98 86.77
01/06/93 300 2.7 <0.5 1.3 26.0 - NP 13.12 0.00 100.98 87.86
07/13/93 <100 1.1 0.5 1.0 1.5 - NP 16.15 0.00 100.98 84.83
10/11/93 130 1.2 <0.3 <0.3 <0.6 - NP 18.75 0.00 100.98 82.23
01/11/94 <50 1.5 <0.3 <0.3 <0.5 - NP 17.80 0.00 100.98 83.18
04/12/94 <50 <0.3 <0.3 <0.3 <0.5 - NP 13.59 0.00 100.98 87.39
07/14/94 <50 0.42 <0.3 <0.3 <0.5 - NP 18.26 0.00 100.98 82.72
07/15/95 100 1.2 <0.5 0.8 <1 - #N/A #N/A #N/A 100.98 #N/A
01/15/96 1,900 21 13 6.2 6.8 - NP 13.09 0.00 100.98 87.89
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TABLE 2A
GROUNDWATER DATA

THRIFTY OIL STATION #063, OAKLAND, CA
DATE ANALYTICAL PARAMETERS DEPTH TO DEPTH TO PRODUCT CASING GROUNDWATER

SAMPLED TPH BENZENE TOLUENE EthylBenzene XYLENE MTBE PRODUCT GROUNDWATER THICKNESS ELEVATION ELEVATION
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (feet) (feet) (feet) (feet) (feet)

04/15/96 250 5.1 2.7 1.7 1.1 - NP 13.16 0.00 100.98 87.82
07/15/96 270 6.5 1.4 1.8 1.4 230 #N/A #N/A #N/A 100.98 #N/A
10/09/96 - - - - - - NP 15.37 0.00 100.98 85.61
01/13/97 25,000 780 5,700 560 4,000 24,000 NP 10.90 0.00 100.98 90.08
04/14/97 6,300 260 1,600 28 550 9,000 #N/A #N/A #N/A 100.98 #N/A
07/07/97 7,500 300 1,500 12 110 16,000 NP 14.70 0.00 100.98 86.28
10/16/97 4,600 <0.3 0.65 <0.3 <0.5 - NP 13.60 0.00 100.98 87.38
01/07/98 2,700 33 11 37 580 7.3 NP 10.97 0.00 100.98 90.01
04/08/98 300 9.1 <0.3 <0.3 <0.5 650 NP 10.90 0.00 100.98 90.08
07/14/98 670 5.9 <0.3 <0.3 0.53 2,300 NP 15.20 0.00 100.98 85.78
10/15/98 <50 <0.3 <0.3 <0.3 <0.5 19 NP 15.90 0.00 100.98 85.08
01/20/99 <50 <0.3 <0.3 <0.3 <0.5 <5 NP 15.20 0.00 100.98 85.78
04/16/99 <50 <0.3 <0.3 <0.3 <0.5 <5 NP 15.25 0.00 100.98 85.73
07/14/99 <50 <0.3 <0.3 <0.3 <0.5 <5 NP 15.96 0.00 100.98 85.02
10/07/99 <50 <0.3 <0.3 <0.3 <0.5 <5 NP 16.33 0.00 100.98 84.65
01/26/00 <50 <0.3 <0.3 <0.3 <0.5 <5 NP 14.80 0.00 100.98 86.18
04/19/00 965 <0.25 <0.25 <0.25 <0.5 <5 NP 10.97 0.00 100.98 90.01
05/26/00 <50 <0.3 <0.3 <0.3 <0.6 <5 NP 14.43 0.00 100.98 86.55
07/26/00 <50 <0.3 <0.3 <0.3 <0.6 <5 NP 14.02 0.00 100.98 86.96
10/25/00 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 14.04 0.00 100.98 86.94
01/10/01 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 14.80 0.00 100.98 86.18
04/23/01 <50 <0.18 <0.14 <0.18 <0.26 *10 / 4.2 NP 10.97 0.00 100.98 90.01
07/16/01 3,360 430 603 53 429 *41 / 4.2 NP 14.80 0.00 100.98 86.18
10/17/01 <50 <0.18 <0.14 <0.18 <0.26 *16 / 5.2 NP 16.71 0.00 100.98 84.27
01/23/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 14.80 0.00 100.98 86.18
04/10/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 14.42 0.00 100.98 86.56
07/24/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 14.78 0.00 100.98 86.20
10/30/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 15.93 0.00 100.98 85.05
01/15/03 <50 <0.14 <0.07 <0.08 <0.35 <2.0 NP 15.55 0.00 100.98 85.43
04/16/03 <15 <0.04 <0.02 <0.02 <0.06 <0.03 NP 15.55 0.00 100.98 85.43
07/14/03 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 15.93 0.00 100.98 85.05
10/08/03 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 16.35 0.00 100.98 84.63
01/15/04 <15 <0.04 <0.02 <0.02 <0.06 <0.03 NP 15.06 0.00 100.98 85.92
04/14/04 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 13.96 0.00 100.98 87.02
07/29/04 659 <2.2 <3.2 <3.1 <4.0 606 NP 15.60 0.00 100.98 85.38
10/14/04 411 <0.22 <0.32 <0.31 <0.4 425 NP 16.17 0.00 100.98 84.81
01/06/05 433 <0.22 <0.32 <0.31 <0.4 491 NP 15.52 0.00 100.98 85.46
04/13/05 161 <0.22 <0.32 <0.31 <0.4 465 NP 10.12 0.00 100.98 90.86
07/27/05 237 <0.32 <0.10 <0.24 <0.30 243 NP 16.66 0.00 100.98 84.32
10/12/05 149 <0.32 <0.10 <0.24 <0.30 183 NP 16.66 0.00 100.98 84.32
01/19/06 66 <0.32 <0.10 <0.24 <0.30 5.9 NP 9.96 0.00 100.98 91.02
04/12/06 <5.6 <0.32 <0.10 <0.24 <0.30 <0.63 NP 11.69 0.00 100.98 89.29
07/26/06 <5.6 <0.32 <0.10 <0.24 <0.30 <0.63 NP 15.53 0.00 100.98 85.45
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TABLE 2A
GROUNDWATER DATA

THRIFTY OIL STATION #063, OAKLAND, CA
DATE ANALYTICAL PARAMETERS DEPTH TO DEPTH TO PRODUCT CASING GROUNDWATER

SAMPLED TPH BENZENE TOLUENE EthylBenzene XYLENE MTBE PRODUCT GROUNDWATER THICKNESS ELEVATION ELEVATION
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (feet) (feet) (feet) (feet) (feet)

MONITORING WELL #MW-6 Screen Interval = 7 to 27 feet
11/21/86 <1,000 <2.0 <2.0 <2.0 <2.0 - NP 12.64 0.00 99.44 86.80
07/22/91 - - - - - - #N/A #N/A #N/A 99.44 #N/A
10/24/91 - - - - - - #N/A #N/A #N/A 99.44 #N/A
11/12/91 - - - - - - #N/A #N/A #N/A 99.44 #N/A
12/11/91 - - - - - - NP 13.57 0.00 99.44 85.87
01/09/92 - - - - - - NP 12.73 0.00 99.44 86.71
01/22/92 <200 <0.5 <0.5 <0.5 1.5 - NP 13.36 0.00 99.44 86.08
02/11/92 - - - - - - NP 7.60 0.00 99.44 91.84
03/24/92 - - - - - - NP 10.04 0.00 99.44 89.40
04/13/92 - - - - - - NP 12.30 0.00 99.44 87.14
05/11/92 - - - - - - NP 13.28 0.00 99.44 86.16
06/08/92 - - - - - - NP 13.30 0.00 99.44 86.14
07/15/92 <200 <0.5 <0.5 <0.5 <0.5 - NP 13.29 0.00 99.44 86.15
10/05/92 - - - - - - NP 14.69 0.00 99.44 84.75
11/09/92 - - - - - - NP 13.60 0.00 99.44 85.84
12/14/92 - - - - - - NP 11.10 0.00 99.44 88.34
01/06/93 <200 <0.5 <0.5 <0.5 <1.0 - NP 10.87 0.00 99.44 88.57
07/13/93 <100 <0.5 <0.5 <0.5 <1.0 - NP 13.10 0.00 99.44 86.34
10/11/93 <60 <0.3 <0.3 <0.3 <0.6 - NP 14.43 0.00 99.44 85.01
01/11/94 <50 <0.3 <0.3 <0.3 <0.5 - NP 13.56 0.00 99.44 85.88
04/12/94 <50 <0.3 <0.3 <0.3 <0.3 - NP 12.10 0.00 99.44 87.34
07/14/94 <50 <0.3 <0.3 <0.3 <0.3 - NP 14.16 0.00 99.44 85.28
07/15/95 140 <0.5 <0.5 <0.5 <1 - #N/A #N/A #N/A 99.44 #N/A
01/15/96 56 0.38 0.33 <0.3 <0.5 - NP 14.29 0.00 99.44 85.15
04/15/96 96 4.5 <0.3 <0.3 0.53 - NP 14.32 0.00 99.44 85.12
07/15/96 140 2.4 0.44 <0.3 0.70 110 #N/A #N/A #N/A 99.44 #N/A
10/09/96 - - - - - - NP 12.09 0.00 99.44 87.35
01/13/97 210 <0.3 1.2 <0.3 0.68 270 NP 9.85 0.00 99.44 89.59
04/14/97 <50 <0.3 <0.3 <0.3 <0.5 <20 #N/A #N/A #N/A 99.44 #N/A
07/07/97 <50 <0.3 <0.3 <0.3 <0.5 <20 NP 14.20 0.00 99.44 85.24
10/16/97 <50 <0.3 <0.3 <0.3 <0.5 - NP 13.10 0.00 99.44 86.34
01/07/98 <50 <0.3 <0.3 <0.3 <0.5 0.10 NP 9.80 0.00 99.44 89.64
07/14/98 330 <0.3 <0.3 <0.3 <0.5 380 NP 12.30 0.00 99.44 87.14
10/15/98 <50 <0.3 <0.3 <0.3 <0.5 <5 NP 14.30 0.00 99.44 85.14
01/20/99 <50 0.47 <0.3 <0.3 <0.5 <5 NP 13.60 0.00 99.44 85.84
04/16/99 <50 <0.3 <0.3 <0.3 <0.5 <5 NP 13.50 0.00 99.44 85.94
07/14/99 <50 <0.3 <0.3 <0.3 <0.5 *5.4 / <5 NP 14.65 0.00 99.44 84.79
10/07/99 <50 <0.3 0.96 0.35 1.8 <5 NP 15.39 0.00 99.44 84.05
01/26/00 <50 <0.3 <0.3 <0.3 0.63 <5 NP 13.85 0.00 99.44 85.59
04/19/00 83.1 <0.25 <0.25 <0.25 <0.5 *11 / <5 NP 9.65 0.00 99.44 89.79
05/26/00 <50 <0.3 <0.3 <0.3 <0.6 <5 NP 13.10 0.00 99.44 86.34
07/26/00 <50 <0.3 <0.3 <0.3 <0.6 <5 NP 12.35 0.00 99.44 87.09
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TABLE 2A
GROUNDWATER DATA

THRIFTY OIL STATION #063, OAKLAND, CA
DATE ANALYTICAL PARAMETERS DEPTH TO DEPTH TO PRODUCT CASING GROUNDWATER

SAMPLED TPH BENZENE TOLUENE EthylBenzene XYLENE MTBE PRODUCT GROUNDWATER THICKNESS ELEVATION ELEVATION
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (feet) (feet) (feet) (feet) (feet)

10/25/00 <50 <0.18 <0.14 <0.18 <0.26 *7 / 10 NP 12.30 0.00 99.44 87.14
01/10/01 <50 <0.18 <0.14 <0.18 <0.26 78 NP 13.45 0.00 99.44 85.99
04/23/01 <50 <0.18 <0.14 <0.18 <0.26 *9 / 4 NP 9.65 0.00 99.44 89.79
07/16/01 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 13.09 0.00 99.44 86.35
10/17/01 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 15.37 0.00 99.44 84.07
01/23/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 13.27 0.00 99.44 86.17
04/10/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 13.07 0.00 99.44 86.37
07/24/02 <50 <0.18 <0.14 <0.18 <0.26 <0.24 NP 13.86 0.00 99.44 85.58
10/30/02 <50 1.6 <0.14 <0.18 <0.26 6.4 NP 14.20 0.00 99.44 85.24
01/15/03 <50 <0.14 <0.07 <0.08 0.84 <2.0 NP 15.35 0.00 99.44 84.09
04/16/03 <15 <0.04 <0.02 <0.02 <0.06 <0.03 NP 14.58 0.00 99.44 84.86
07/14/03 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 15.35 0.00 99.44 84.09
10/08/03 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 13.80 0.00 99.44 85.64
01/15/04 <15 <0.04 <0.02 <0.02 <0.06 <0.03 NP 13.51 0.00 99.44 85.93
04/14/04 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 11.62 0.00 99.44 87.82
07/29/04 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 13.12 0.00 99.44 86.32
10/14/04 346 <0.22 <0.32 <0.31 <0.4 159 NP 13.53 0.00 99.44 85.91
01/06/05 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 13.02 0.00 99.44 86.42
04/13/05 <15 <0.22 <0.32 <0.31 <0.4 <0.18 NP 9.32 0.00 99.44 90.12
07/27/05 <2.9 <0.32 <0.10 <0.24 <0.30 <0.63 NP 13.17 0.00 99.44 86.27
10/12/05 <2.9 <0.32 <0.10 <0.24 <0.30 <0.63 NP 14.55 0.00 99.44 84.89
01/19/06 72 <0.32 <0.10 <0.24 <0.30 12 NP 8.74 0.00 99.44 90.70
04/12/06 <5.6 <0.32 <0.10 <0.24 <0.30 <0.63 NP 9.96 0.00 99.44 89.48
07/26/06 55 <0.32 <0.10 <0.24 <0.30 57 NP 12.56 0.00 99.44 86.88

NOTE: NP = No free hydrocarbon product Benzene, toluene, ethlybenzene, and xylene analyzed by EPA method 8020/8021B.
" - " = Not analyzed / Not available Total petroleum hydrocarbons (TPH) analyzed by EPA method 8015 modified for gasoline
* MTBE 8020 / 8260 Methyl-tert Butyl Ether (MTBE) analyzed by EPA method 8020/8021B

On 10/8/03 & 7/14/2003, BTEX and MTBE analyzed by 8260B
Beginning  4/14/2004, BTEX and MTBE analyzed by 8260B
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TABLE 2B
OXYGENATE DATA IN  GROUNDWATER 

THRIFTY OIL STATION # 063, OAKLAND, CA.

OXYGENATES

Di-isopropyl Ether Ethyl-Tert-Butyl Ether Tert-Amyl Methyl Ether Tert-Butyl Alcohol Ethaanol Methanol

DATE (DIPE)   (ETBE) (TAME) (TBA) (ETH) (METH)

SAMPLED (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) (mg/L)

MONITORING WELL # MW-1
10/16/97 <20 <20 <20 3,900
01/07/98 <20 <20 92 <500
04/03/98 <20 <20 65 <500
07/14/03 <0.29 <0.17 <0.28 <10
10/08/03 <0.29 <0.17 15 487
01/15/04 - - - -
04/14/04 - - - -
07/29/04 - - - -
10/14/04 - - - -
07/27/05 <0.29 <0.17 <0.28 <10 <20 <20
10/12/05 <0.29 <0.17 <0.28 <10 <20 <20
01/19/06 <0.29 <0.17 <0.28 27 <20 <20
04/12/06 <0.29 <0.17 <0.28 <10 <20 <20
07/26/06 <2.9 <1.7 <2.8 121 - -

MONITORING WELL # MW-2
10/16/97 <20 <20 <20 <500

MONITORING WELL # MW-3 (GROUNDWATER SYSTEM'S PUMPING WELL)
10/16/97 - - - -
01/07/98 - - - -
04/03/98 - - - -
07/14/03 <0.29 <0.17 24 608
10/08/03 <0.29 <0.17 30 <10
01/15/04 - - - -
04/14/04 - - - -
07/29/04 - - - -
10/14/04 - - - -
07/27/05 <0.29 <0.17 <0.28 24 <20 <20
10/12/05 <0.29 <0.17 <0.28 <10 <20 <20
01/19/06 <0.29 <0.17 3.9 167 <20 <20
04/12/06 <0.29 <0.17 2.5 17 <20 <20
07/26/06 <0.29 <0.17 3.2 205 - -

MONITORING WELL # MW-4
10/16/97 <20 <20 <20 14,000
01/07/98 <20 <20 230 <500
04/03/98 <200 <200 <200 <5,000
07/14/03 <0.29 <0.17 62 2,490
10/08/03 <2.9 <1.7 101 <100
01/15/04 - - - -
04/14/04 - - - -
07/29/04 - - - -
10/14/04 - - - -
07/27/05 <0.29 <0.17 <0.28 <10 <20 <20
10/12/05 <2.9 <1.7 <2.8 1,340 <20 <20
01/19/06 <0.29 <0.17 <0.28 138 <20 <20
04/12/06 <0.29 <0.17 <0.28 163 <20 <20
07/26/06 <2.9 <1.7 16 836 - -

MONITORING WELL # MW-5
10/16/97 <20 <20 <20 4,700
01/07/98 <20 <20 <20 <500

Well Abandoned 1/30/98
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TABLE 2B
OXYGENATE DATA IN  GROUNDWATER 

THRIFTY OIL STATION # 063, OAKLAND, CA.

OXYGENATES

Di-isopropyl Ether Ethyl-Tert-Butyl Ether Tert-Amyl Methyl Ether Tert-Butyl Alcohol Ethaanol Methanol

DATE (DIPE)   (ETBE) (TAME) (TBA) (ETH) (METH)

SAMPLED (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) (mg/L)

04/03/98 <20 <20 <20 <500
07/14/03 <0.29 <0.17 <0.28 <10
10/08/03 <0.29 <0.17 <0.28 <10
01/15/04 - - - -
04/14/04 - - - -
07/29/04 - - - -
10/14/04 - - - -
07/27/05 <0.29 <0.17 <0.28 <10 <20 <20
10/12/05 <0.29 <0.17 <0.28 <10 <20 <20
01/19/06 <0.29 <0.17 <0.28 <10 <20 <20
04/12/06 <0.29 <0.17 <0.28 <10 <20 <20
07/26/06 <0.29 <0.17 <0.28 <10 - -

MONITORING WELL # MW-6
10/16/97 <20 <20 <20 <500
01/07/98 <20 <20 40 <500
04/03/98 - - - -
07/14/03 <0.29 <0.17 <0.28 <10
10/08/03 <0.29 <0.17 <0.28 <10
01/15/04 - - - -
04/14/04 - - - -
07/29/04 - - - -
10/14/04 - - - -
07/27/05 <0.29 <0.17 <0.28 <10 <20 <20
10/12/05 <0.29 <0.17 <0.28 <10 <20 <20
01/19/06 <0.29 <0.17 2.7 <10 <20 <20
04/12/06 <0.29 <0.17 <0.28 <10 <20 <20
07/26/06 <0.29 <0.17 47 <10 - -

NOTE: DIPE, ETBE, TAME, TBA  analyzed by EPA Method 8260/8260B
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FIGURE 7A: BENZENE / MTBE CONCENTRATIONS 
and GROUNDWATER ELEVATIONS vs. TIME

TOC Station 063 (MW-1)
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FIGURE 7B: BENZENE / MTBE CONCENTRATIONS 
and GROUNDWATER ELEVATIONS vs. TIME

TOC Station 063 (MW-2)
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FIGURE 7C: BENZENE / MTBE CONCENTRATIONS 
and GROUNDWATER ELEVATIONS vs. TIME

TOC Station 063 (MW-3)
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FIGURE 7D: BENZENE / MTBE CONCENTRATIONS 
and GROUNDWATER ELEVATIONS vs. TIME

TOC Station 063 (MW-4)
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FIGURE 7E: BENZENE / MTBE CONCENTRATIONS 
and GROUNDWATER ELEVATIONS vs. TIME

TOC Station 063 (MW-5)
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FIGURE 7F: BENZENE / MTBE CONCENTRATIONS 
and GROUNDWATER ELEVATIONS vs. TIME

TOC Station 063 (MW-6)
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