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Gentlemen: 

 

P&D Environmental, Inc. (P&D) is pleased to present this Site Conceptual Model (SCM) for the 

subject site.  This SCM is prepared in accordance with a letter from the Alameda County 

Department of Environmental Health (ACDEH) dated August 20, 2008.  A Site Location Map 

(Figure 1) and Site Vicinity Map (Figure 2) are attached with this report. 

 

BACKGROUND 

 

The subject site is presently used as a retail gasoline station. The site is bordered by residential 

structures to the west and north, and by a mixed commercial/residential structure to the northeast.  

The site is bounded by Park Street on the east and Buena Vista Avenue on the south.  A former 

Exxon Station now operated by Valero is located approximately 100 feet to the northeast 

(downgradient) from the subject site at 1725 Park Street. 

 

In April 1994, the Xtra Oil Company retail gasoline station was expanded to include the adjacent 

property at 2329 Buena Vista Avenue.  At that time three 10,000-gallon single wall steel gasoline 

underground storage tanks (USTs) and one 10,000-gallon single wall bare steel diesel UST were 

removed from the retail gasoline station portion of the property. Groundwater was encountered in 

the UST pit at a depth of approximately 9.5 feet below the ground surface (bgs).  In April 1994, one 

single wall steel 110-gallon UST which had been used to store heating oil was removed from 2329 

Buena Vista Avenue.  No holes were observed in the 10,000-gallon USTs, but holes measuring up 

to ½-inch in diameter were observed in the 110-gallon UST.  The USTs at the retail gasoline station 

portion of the property were replaced with two 10,000-gallon and one 7,000-gallon double-walled 

USTs.  At the time of the UST removal in April 1994, Alisto Engineering Group (Alisto) personnel 

collected nine soil samples from the UST pit sidewalls at a depth of 9 feet bgs and one groundwater 

sample from the UST pit at the retail gasoline station portion of the property.  One soil sample was 

also collected in May 1994 from beneath the former heating oil UST at a depth of 6 feet bgs.   In 

June 1994 Alisto also subsequently collected three soil samples at depths of approximately 1 foot 

bgs from below the former dispenser islands at the retail gasoline station portion of the property. 
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Petroleum hydrocarbons were detected in the soil and groundwater at the retail gasoline station 

portion of the property at the time of tank removal.  No petroleum hydrocarbons were detected in 

the soil sample that was collected from beneath the former heating oil UST.  Documentation of the 

UST removals and associated sample results are provided in Alisto’s Tank Closure Report dated 

July 5, 1994.  Maps showing the soil sample collection locations associated with removal of the 

USTs and dispenser islands are provided as Figure 3.  The soil sample results are summarized in 

Table 1, and the UST pit groundwater grab sample results are summarized in Table 2. 

 

A copy of an invoice dated April 28, 1994 for disposal of an illegible number of cubic yards of soil 

is present in the ACDEH file for the site.  Attached to the manifest are a total of 33 manifests dated 

April 22 and 23, 1994 documenting removal of 568 cubic yards of non-hazardous soil.  Also in the 

ACDEH file is an invoice dated May 16, 1994 for disposal of 1,314 cubic yards of soil.  Attached 

to the invoice are truck tags dated May 3 and 4, 1994 for 55 loads of soil at a rate of 20 cubic yards 

per load, and 4 manifests dated May 4, 1994 for 18 cubic yards of soil each.  The total volume 

documented by the truck tags and manifests is 1,172 cubic yards.  The 568 cubic yards of soil in 

April and the 1,172 cubic yards of soil in May 1994 (a total of 1,740 cubic yards of soil) was 

presumably removed from the site associated with excavation of petroleum-impacted soil in the 

former retail station portion of the property, and possibly with the excavation of the new UST pit 

for the new USTs.  Although maps showing soil stockpiles with sample designations and laboratory 

analytical reports are attached with each invoice, it does not appear that any detailed documentation 

of pit excavation is available.  Similarly, it does not appear that over-excavation pit sidewall 

confirmation samples were collected to document any source removal excavation. 

 

Alisto performed a subsurface investigation in November 1994 to assess the nature and extent of 

petroleum hydrocarbons in soil and groundwater at the site. Soil borings B1, B2 and B3 were 

drilled onsite to a total depth of 20 feet, and were subsequently converted into monitoring wells 

MW-1, MW-2 and MW-3, respectively.  Laboratory analytical results of soil samples collected 

from the boreholes identified the presence of petroleum hydrocarbons in the soil from between 7 

and 8 feet bgs at the locations of wells MW-1 and MW-2.  Total Petroleum Hydrocarbons as 

Gasoline (TPH-G) was detected at concentrations of up to 12,000 milligrams per kilogram (mg/kg), 

Total Petroleum Hydrocarbons as Diesel (TPH-D) was detected at concentrations of up to 6,700 

mg/kg, and benzene was detected at concentrations of up to 70 mg/kg in the soil at locations B1 and 

B2.  No petroleum hydrocarbons were detected in the soil sample collected from borehole B3.  

Documentation of the subsurface investigation and associated sample results are provided in 

Alisto’s Preliminary Site Assessment Report dated January 13, 1995.  The locations of the 

groundwater monitoring wells are shown on Figure 2.  The borehole soil sample results are 

summarized in Table 1. 

 

A quarterly groundwater monitoring and sampling program was initiated by Alisto in November 

1994 and continued until September 2006.  Alisto also installed an additional well designated as 

MW-4 (discussed below) in 1997.  The location of the well is shown in Figure 2.  In a letter dated 

September 22, 2006 titled, “Change in Consultant of Record” Xtra Oil Company identified P&D as 

the new consultant of record.  P&D continued the quarterly groundwater monitoring and sampling 

program beginning in November 1996.  Coordinated sampling of the wells at the subject site with 

the sampling of wells at the site located at 1725 Park Street began in February 2002 and has 

continued to the present.  At the request of the ACDEH the fuel oxygenate Tertiary-butyl alcohol 
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(TBA) was added to the list of analysis was performed during well sampling events beginning with 

the November 25, 2008 sampling event.  At the request of the ACDEH in letter dated July 24, 2009 

the quarterly well monitoring and sampling frequency was reduced to semi-annual events occurring 

in the second and fourth quarters.  The reduced monitoring and sampling frequency remains 

coordinated with the site located at 1725 Park Street. 

 

Historical water quality data and water level data obtained by Alisto through September 2006 is 

summarized in Table 3A.  Historical water quality data obtained by P&D beginning in November 

2006 through the represent is summarized in Table 3B.  Table 3B also provides a comparison of the 

water quality data obtained by P&D since November 2006 with San Francisco Bay Regional Water 

Quality Control Board (SFRWQCB) May 2008 Table A water quality Environmental Screening 

Levels (ESLs).  Table 3C provides a comparison of the water quality data obtained by P&D since 

November 2006 with SFRWQCB May 2008 Table E-1 groundwater screening levels for potential 

vapor intrusion concerns.  Historical groundwater monitoring well water levels obtained by P&D 

since November 2006 are summarized in Table 3D. 

 

Review of Tables 3A, 3B and 3C shows that free product was observed in well MW-2 from the 

initiation of quarterly monitoring in November 1994 until the July 2000 event, with a maximum 

thickness of 0.21 feet detected in May 1997 and August 1999.  TPH-G has been detected in the 

wells at a maximum concentration of 100,000 micrograms per liter (µg/L) in MW-1 (September 

1997), TPH-D at a maximum concentration of 6,700,000 µg/l in MW-2 (free product in May 1997), 

benzene at a maximum concentration of 22,000 µg/l in MW-1 (November 1995), and MTBE at a 

maximum concentration of 19,000 µg/l in MW-1 (June 1996).  From November 1994 to June 2004, 

the measured depth to water in the groundwater wells at the site ranged from 3.51 to 9.12 feet.  The 

calculated groundwater flow direction at the site has historically ranged from northeasterly to 

southeasterly.  A rose diagram of historical calculated groundwater flow directions for the subject 

site is attached with this report as Figure 8. 

 

In a July 26, 1996 Work Plan for Additional Site Characterization prepared by Alisto, Alisto 

reported having performed a review of utility records at the City of Alameda Public Works Agency 

in June 1996.  A City sanitary sewer map provided in Alisto’s work plan identified a 10-inch 

diameter sanitary sewer pipe in the center of Park Street, with a reported depth of approximately 11 

feet bgs.  The slope of the sewer pipe is northerly.  A 6-inch diameter sanitary sewer pipe was also 

identified on the map beneath the center of Buena Vista Avenue, however the depth of the pipe was 

not reported, and the flow direction arrow on the map for the segment located between Park Street 

and Oak Street to the northwest is unclear.  Based on the measured depth to groundwater in the 

onsite groundwater monitoring wells of less than 11 feet, Alisto concluded that the sanitary sewer 

trench may perform as a preferential pathway for petroleum hydrocarbons in groundwater migrating 

from the site toward Park Street.   The City sewer map showing the sewer pipe locations in the 

vicinity of the site is attached with this report as Figure 4. 

 

In October 2010 P&D personnel obtained sanitary sewer and storm drain maps from the City of 

Alameda for the subject site vicinity.  Portions of the sanitary sewer and storm drain maps for the 

site vicinity are attached with this report as Figures 5 and 6, respectively.  On the sanitary sewer 

map the manhole rim elevation and the associated invert elevation for the different pipes connected 

to the manholes are provided for each of the manholes.  For the sewer pipe located beneath Park 
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Street, the sewer pipe depth of burial at the intersection of Buena Vista Avenue and Park Street is 

10.31 feet (the manhole rim elevation is 17.07 feet), and the sewer pipe depth of burial at the 

intersection of Eagle Avenue and Park Street is 8.60 feet (the manhole rim elevation is 13.29 feet).  

The flow direction in the pipe is to the northeast.  For the sewer pipe located beneath Buena Vista 

Avenue, the sewer pipe depth of burial at the intersection of Park Street and Buena Vista Avenue is 

4.84 feet (the manhole rim elevation is 17.07 feet), and the sewer pipe depth of burial at the 

intersection of Oak Street and Buena Vista Avenue is 8.68 feet (the manhole rim elevation is 16.48 

feet).  The flow direction in the pipe is to the northwest. The arrow on the map showing flow 

direction in the pipe below Buena Vista Avenue between Park Street and Oak Street is incorrect.  

Based on the annual range of groundwater depths in the vicinity of the subject site of approximately 

5 to 9 feet bgs, the sewer pipe below Park Street adjacent to the subject site remains below the 

water table throughout the year, and the sewer pipe beneath Buena Vista Avenue adjacent to the 

subject site is almost entirely submerged during the seasonal high groundwater level and is entirely 

above the water table during the seasonal low groundwater level. 

 

Review of the storm drain pipe locations in the vicinity of the subject site in Figure 6 shows that no 

storm drains are located adjacent to the subject site for Park Street and for Buena Vista Avenue.  

Storm water flow is in the street gutter at these locations.   

 

Alisto performed an additional subsurface investigation in April 1997.  The investigation included 

the installation of monitoring well MW-4 and the drilling of soil boring SB-1.  The locations of the 

well and soil boring are shown in Figure 2. The soil sample collected at a depth of 11.5 feet bgs in 

the borehole for well MW-4 contained 5,300 mg/kg of TPH-G, 1,100 mg/kg of TPH-D and 15 

mg/kg of methyl tertiary-butyl ether (MTBE).  Benzene was not detected.  One soil sample 

collected from borehole SB-1 at a depth of 6.0 feet bgs was analyzed only for Total Organic 

Carbon, which was detected at a concentration of 830 mg/kg.  The soil sample results are 

summarized in Table 1.  Documentation of the subsurface investigation is provided in Alisto’s 

Additional Site Investigation Report dated June 27, 1997. 

 

In October 1999, Alisto prepared a Corrective Action Plan (CAP) to evaluate alternatives for site 

remediation and to develop a plan to address impacted soil and groundwater at the site. The CAP 

included a description of the soil types encountered during previous investigations at the site. Silty 

to gravelly sands were reported to predominate from the ground surface to approximately 8 feet bgs 

and are underlain by sandy silt and sandy clay to the total explored depths of 20 feet bgs.  Alisto 

recommended a remediation plan that included air sparging and vapor extraction with thermal 

oxidation of the extracted soil gas. Alisto also recommended performing vapor extraction and air 

sparging pilot tests to confirm the feasibility of the recommended remedial methods. Details of the 

plan are presented in Alisto's October 14, 1999 Corrective Action Plan. 

 

On April 5, 2000, Alisto installed air sparging wells ASP-1 through ASP-7 to depths of between 26 

and 30 feet bgs. The air sparging well locations are shown on Figures 2 and 7.  A soil vapor 

extraction test was performed on October 12, 2000 using two slotted horizontal vapor extraction 

pipes that are located at a depth of four feet in a trench at the site.  Figures 2 and 7 show that the 

trench surrounds the UST pit and dispenser islands on the northeast, southeast and southwest. The 

slotted vapor extraction pipes were reported to have been installed in the trench at the time of site 

reconstruction in 1994.  Vapor extraction flow rates, vapor concentrations, and vacuum measured in 



October 8, 2010 

Report 0058.R10 
 
 

Page 5 of 17 
P&D ENVIRONMENTAL, INC. 

 

monitoring wells MW-1, MW-2, and MW-4 were observed to determine the zone of vacuum 

influence during the test, and are summarized in Table 4A. The laboratory results of an air sample 

collected at the end of the soil vapor extraction test are summarized in Table 4B.  Following 

completion of the vapor extraction test, an air sparging pilot test was performed on October 13, 

2000 using groundwater monitoring wells MW-1 and MW-4 to monitor the influence of air injected 

into air sparging wells on the well air pressures and hydrocarbon concentrations in soil vapor and 

groundwater quality.  Air sparging pressure and flow rates and the associated pressures measured at 

MW-1 and MW-4 are summarized in Table 4C.  The laboratory results of groundwater samples 

collected from wells MW1 and MW4 before and after the air sparging test are presented in Table 

4D.  Alisto concluded from the results of the tests that a combination of air sparging and vapor 

extraction is feasible for removing petroleum hydrocarbons from the subsurface materials. 

Documentation of the field activities and sample results are presented in Alisto's Remedial 

Investigation Report, dated February 8, 2001. 

 

In November 2001, Alisto hand augered offsite borings TW-1, TW-2, and TW-3 to further assess 

the horizontal extent of petroleum hydrocarbon impact to soil and groundwater in the vicinity of the 

site.  The locations of the borings are shown in Figure 2.  One soil sample was collected at a depth 

of 7.0 feet bgs in each boring.  The borings were subsequently converted into temporary 

groundwater monitoring wells and one groundwater sample was collected from each borehole. No 

TPH-G, TPH-D, benzene, toluene, ethylbenzene, xylenes, or MTBE were detected in any of the soil 

samples collected. No petroleum hydrocarbons were detected in any of the groundwater samples 

with the exception of MTBE in TW-1 at a concentration of 3.3 µg/L and in TW-2 at a 

concentration of 7.8 µg/L.  The soil sample results are summarized in Table 1 and the groundwater 

sample results are summarized in Table 2.  Based on the results of the soil and groundwater 

sampling, Alisto concluded that the extent of petroleum hydrocarbon impact is limited to within 80 

feet of the property. Documentation of the field activities and sample results are presented in 

Alisto's Additional Investigation Report, dated December 19, 2001.   

 

Petroleum hydrocarbon subsurface investigation and remediation have historically been performed 

at the former Exxon station (presently operated as a Valero station) at 1725 Park Street (at the 

corner of Park Street and Eagle Avenue), located approximately 100 feet northeast of the subject 

site.  A Sensitive Receptor Survey Update Report for the Exxon/Valero site at 1725 Park Street, 

prepared by Environmental Resolutions, Inc. (ERI) dated May 2, 2002 identified utility vaults and 

storm drain catch basins adjacent to the 1725 Park Street site.  For surface water bodies, a tidal 

canal was identified approximately 1,000 feet north of the site.  Based on a visual reconnaissance of 

the buildings in the vicinity of the site, several basements were identified within 1,000 feet of the 

1725 Park Street site, with the closest basement located approximately 100 feet west of the 1725 

Park Street site.  No subways or tunnels were identified within 1,000 feet of the 1725 Park Street 

site.  A record search of the California Department of Water Resources for a 2,000-foot radius of 

the 1725 Park Street site did not reveal records for private or municipal wells.   

 

In response to a letter from the ACDEH dated August 17, 2001 prepared a Subsurface Investigation 

Work Plan (document 0058.W1) dated August 30, 2006 for investigation of the horizontal extent of 

petroleum hydrocarbons in soil and groundwater in the vicinity of the subject site.  Between 

November 3 and November 9, 2006, soil borings were drilled at five locations designated as B3 

through B7 to evaluate stratigraphy and the subsurface distribution of petroleum hydrocarbons in 
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the site vicinity.  The drilling locations are shown in Figure 2.  The soil sample results are 

summarized in Table 1, and the groundwater sample results for the investigation are summarized in 

Table 2.  Based on the results of the investigation, the results of Alisto’s October 2000 vapor 

extraction and air sparging pilot test, and comments contained in an ACDEH August 17, 2001 

letter, P&D recommended performing soil and groundwater remediation using the existing soil 

vapor extraction and air sparging system at the site. Documentation of the field activities and 

sample results are presented in P&D's Subsurface Investigation Report (B3 Through B7) dated 

March 6, 2007 (document 0058.R2). 

 

In response to an e-mail request dated October 18, 2007 from the ACDEH caseworker, P&D 

submitted to the ACDEH a Remedial Action Work Plan dated October 24, 2007 (document 

0058.W2) to augment and operate the existing vapor extraction and air sparging system.  In a letter 

dated August 20, 2008 the ACDEH generally concurred with the proposed remedial measures set 

forth in the work plan.  The ACDEH requested that 72-hour advance written notification be 

provided prior to the start of field activities, and requested the following information. 

 

• Preparation of a SCM 

• Include in the SCM additional proposed SVE extraction points to capture vapor 

contamination that is mobilized in the vadose zone. 

• Include in the SCM construction specifications for the extraction wells proposed in the 

work plan. 

• Include in the SCM the rationale for construction of monitoring wells that will be used 

to monitor remediation system performance.  ACDEH recommended the use of wells 

capable of monitoring depth discrete zones (designed with a sand pack of 5 feet or less). 

• Preparation of a Corrective Action Plan (CAP) 

• Preparation of a Remediation Progress Report as part of the periodic monitoring report 

for the site.  The Remediation Progress Report should include soil, groundwater, and 

vapor sample test results. 

 

SITE CONCEPTUAL MODEL 

 

The information provided in this SCM corresponds to the list of information requested in the 

August 20, 2008 ACDEH letter and is presented in the order in which it is requested in the August 

20, 2008 ACDEH letter.  Reference in the ACDEH August 20, 2008 letter to a proposed 

redevelopment project at the site which includes sub-grade parking, ground-level commercial and 

residential with additional residential on subsequent floors was identified by the ACDEH as not 

being related to the subject site and should be disregarded. 

 

Local and Regional Plan View Maps 

 

Figures 2 and 8 through 13 are site vicinity maps encompassing the subject site at 1701 Park 

Street and the adjacent former Exxon Service Station site at 1725 Park Street.     

 

Figure 2 shows the locations of monitoring wells and boreholes related to the subject site, wells 

that are located at the former Exxon site, the locations of two geologic cross sections (A-A’ and 

B-B’) associated with the subject site, and sanitary sewer trenches in the streets in the vicinity of 
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both sites.  Figure 3 shows the locations of the former USTs and dispenser islands at the subject 

site, and of soil and groundwater samples collected at the time of UST removal and excavation in 

1994.   Figure 4 is a copy of the sewer map obtained by Alisto from the City showing sewer pipes 

in the vicinity of the site.  Figures 5 and 6 are sewer and storm drain maps obtained from the City 

of Alameda in October 2010.  Figure 7 is the remediation system layout identified by Alisto for 

the subject site. 

 

Figures 8 through 13 show the horizontal extent of petroleum hydrocarbons in groundwater in 

the vicinity of the subject site.  Figures 8, 9 and 10 show TPH-G, TPH-D and benzene 

concentrations in groundwater at depths of approximately 10 to 14 feet bgs, respectively, and 

Figures 11, 12 and 13 show TPH-G, TPH-D and benzene concentrations in groundwater at a 

depth of approximately 42 feet bgs, respectively.  Only the data from Hydropunch samples 

collected in November 2006 from borings B3 through B7 from locations at and adjacent to 1701 

Park Street (documented in P&D’s 2007 Subsurface Investigation Report) were used in Figures 

11 through 13. 

 

The analytical data used in these figures were obtained from the following documents. 

 

• P&D’s March 6, 2007 Subsurface Investigation Report (document 0058.R2) for 

groundwater samples B3 through B7 which were collected November 3 through 6, 

2006;  

• P&D’s September 22, 2008 Quarterly Groundwater Monitoring and Sampling Report 

(document 0058.R9) for well samples MW-1 through MW-4, collected November 6, 

2006;  

• ERI’s Groundwater Monitoring and Remediation Status Report, 4th Quarter 2006 for 

well samples EMW-1 through EMW-12 collected on December 5, 2006 for the site 

located at 1925 Park Street.  Please note that these wells are referred to in the ERI 

report as MW-1 through MW-12, and that the ‘E’ prefix was added to the figures in 

this report to avoid confusion with the wells at 1701 Park Street.   Water quality data 

from the July 23, 2010 ERI Semi-Annual Groundwater Monitoring and Remediation 

Status Report, Second Quarter 2010 is attached with this report as Appendix A.  

 

The calculated groundwater flow direction at the site has historically ranged from northeasterly to 

southeasterly.  A rose diagram of historical calculated groundwater flow directions for the subject 

site is attached with this report as Figure 8. 

 

Because the groundwater level in subject site groundwater monitoring well MW-4 has historically 

been consistently higher than the other subject site groundwater monitoring wells, historical 

groundwater flow directions have been calculated using subject site wells MW-1, MW-2 and MW-

3.  As discussed previously, the calculated groundwater flow direction at the subject site has 

historically ranged from northeasterly to southeasterly.  A rose diagram of historical calculated 

groundwater flow directions for the subject site is attached with this report as Figure 8. 

 

A rose diagram obtained from ERI’s July 23, 2010 Semi-Annual Groundwater Monitoring and 

Remediation Status Report, Second Quarter 2010 Report for the site located at 1725 Park Street site 

is shown on Figure 8.  The northeasterly groundwater flow direction appears to be consistent with 
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the groundwater flow direction generally historically reported for the 1725 Park Street site.  The 

complete absence of TPH-D and benzene and the near-complete absence of TPH-G in groundwater 

samples collected from the east side of Park Street, in conjunction with the northeasterly 

groundwater flow direction identified at the 1725 Park Street site indicates that the groundwater 

flow direction at and near the subject site is northeasterly.  A copy of a groundwater elevation map 

for both sites showing April 28, 2010 data obtained from the July 23, 2010 ERI Semi-Annual 

Groundwater Monitoring and Remediation Status Report, Second Quarter 2010 is attached with 

this report as Appendix A. 

 

Geologic Cross Sections  

 

Figures 14 and 18 are geologic cross sections A-A’ and B-B’.  The locations of the geologic cross- 

sections are shown in Figure 2.  The figures show the locations of wells, boreholes and utility 

trenches located along and projected upon the cross sections; the vapor extraction trench installed at 

the subject site; the locations of streets and buildings; and the screened intervals of the wells.  

Subsurface lithology and lithologic units are also illustrated on the cross sections, as well as 

groundwater levels encountered during and after drilling the boreholes for the subject site, and the 

approximate annual range of the depth to the water table.   

 

The geologic information shown on the cross sections for the subject site was obtained from boring 

logs for monitoring wells MW-1 through MW-3, temporary well TW-1, and air-sparging points 

ASP-3 through ASP-7 from Alisto’s 2001 Additional Investigation Report; and soil borings B4 

through B7 (from P&D’s 2007 Subsurface Investigation Report).  In addition, for borings B4 

through B7, lithologic information was also obtained from soil conductivity probe logs (entered 

with asterisks on the cross sections).  For borings B4 and B7, no boring logs were recorded, and the 

conductivity probe data were the only lithologic information available for these borings; for B6, 

both boring logs and conductivity data were available, and lithologic information obtained from 

both sources is shown on the cross sections.   Copies of the soil conductivity logs are attached with 

this report as Appendix B. 

 

Boring logs were obtained from historical subsurface investigation reports and reviewed for the 

EW- and EMW-designated wells located at the nearby downgradient 1725 Park Street site.  

Additionally, the subsurface materials identified on geologic cross section A-A’ (Figure 14) for the 

EW- and EMW-designated wells at 1725 Park Street site were obtained from cross sections 

presented as Plates 2 through 6 in RESNA’s August 16, 1994 Additional Subsurface 

Environmental Investigation and Air-Sparge and Vapor Extraction Tests Report for the 1725 Park 

Street site.  Copies of a map showing the locations of the cross sections and the cross sections for 

the 1725 Park Street site are attached with this report as Appendix C.  Additionally, copies of the 

boring logs obtained from historical reports for the 1725 Park Street site are included in Appendix 

C. 

 

Figures 14 and 18 show that the subsurface geology at both the subject site and the nearby site 

located at 1725 Park Street is composed predominantly of sandy units, including fine sand, silty 

sand, clayey sand, and gravelly sand, to depths of at least 40 to 45 feet bgs.  Finer-grained materials 

consisting of clays and silts are relatively minor, and based on the available information do not 

appear to be laterally continuous where present.   
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Figures 15, 16 and 17 show the horizontal and vertical extent of TPH-G, TPH-D and benzene 

concentrations in groundwater on geologic cross section A-A’, respectively, and Figures 19, 20 and 

21 show the vertical and horizontal extent of TPH-G, TPH-D and benzene concentrations in 

groundwater on geologic cross section B-B’, respectively.  Proposed extraction wells and 

observation wells identified in P&D’s October 24, 2007 Remedial Action Work Plan (document 

0058.W2) that are located in the vicinity of cross sections A-A’ and B-B’ are shown on Figures 14 

through 21.  A Site Vicinity Map showing the proposed locations for the extraction wells, 

observation wells and air sparging points is attached as Figure 22.  Proposed air sparging points 

ASP8, ASP9, ASP10 and ASP11 are not shown on cross section A-A’ based on figure space 

limitations.  However, each of the proposed air sparging points will be constructed to the same 

depths as shown on A-A’ for existing air sparge points ASP-3 and ASP-5, and review of Figure 22 

shows that all of the proposed air sparging points will be located on cross section A-A’ between 

wells MW-1 and MW-2.  Similarly, proposed air sparge point ASP9 is not shown on cross section 

B-B’ based on figure space limitations, but will be constructed to the same depth as shown on A-A’ 

for existing air sparge points ASP-3 and ASP-5 and will be located between existing well MW-2 

and proposed extraction well EW2.   

 

Figures 8 through 13 show that the TPH-G, TPH-D and benzene groundwater plumes have the 

highest concentrations in the vicinity of groundwater monitoring wells MW-1, MW-2 and borehole 

B6 located adjacent to Park Street and are oriented approximately parallel to Park Street.  Based on 

water quality data and the location of the former UST pit and dispensers the majority of petroleum 

hydrocarbons appear to be located between the former UST pit and dispensers and Park Street.  The 

upgradient (southwest) extent of the plumes are defined by groundwater samples collected on the 

southwest side of Buena Vista Avenue at locations TW-3 and B3; to the west (upgradient and 

transgradient) by onsite groundwater monitoring well MW-3; to the east (transgradient) by 

boreholes located on the east side of Park Street TW-1, TW-2, B4, B5 and groundwater monitoring 

wells located on the east side of Park Street EMW-8 and EMW-9; and by downgradient wells 

EMW-1 through EMW-7 located at the former Exxon station at 1725 Park Street.  Review of water 

quality data for the 1725 Park Street site shows that separate plumes that are related to the 1725 

Park Street site are present as evidenced by elevated petroleum concentrations in wells EMW-1 and 

EMW-2 and associated upgradient wells EMW-4 and EMW-7.  Figures 15 through 17 and 19 

through 21 show that the vertical extent of petroleum hydrocarbons have not been defined vertically 

in the vicinity of borehole B6.  However, Hydropunch samples collected from boreholes B4, B6 

and B7 at depths of 42 feet, in conjunction with Membrane Interface Probe Flame Ionization 

Detector and Photoinonization Detector values from boreholes B4, B6 and B7 (see Appendix B), 

and water quality data from downgradient well EMW-6 suggest that the vertical extent of 

petroleum hydrocarbons in groundwater exceeding 250 ug/L is limited to depths of less than 

approximately 45 feet bgs.  

 

Plots of Chemical Concentrations Versus Time 

 

Historical groundwater elevations and TPH-G, TPH-D and benzene concentrations in well MW-1 

from 1994 through 2006 are shown in Figures 23, 24, and 25, respectively.  Historical groundwater 

elevations and associated chemical concentrations in well MW-2 from 1994 through 2006 are 

shown in Figures 26, 27, and 28, respectively, and in well MW-4 from 1997 through 2006 in 

Figures 29, 30 and 31, respectively.  Similar comparisons for well MW-3 are not provided because 
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petroleum hydrocarbons have not historically been detected in well MW-3 with the exception of six 

sampling events.  Water level and chemical data used in constructing these figures are provided in 

Table 3A.   

 

Review of Figures 23 through 31 show that groundwater TPH-G and benzene concentrations have 

decreased in all three wells over time, with TPH-G and benzene concentrations in well MW-1 

noticeably increasing again at the end of 2005.  Similarly, TPH-D concentrations have decreased in 

wells MW-1 and MW-2, and appear to have increased slightly in well MW-4.  The scales for each 

of the different compounds are the same for each of the wells with the exception of TPH-D in well 

MW-2, where the scale is eight times greater than on the graphs for the other two wells. 

The hydrographs of the three wells shown in Figures 23 through 31 are very similar to one another 

(with the exception of one monitoring event in 1997); with well MW-4 showing somewhat larger 

variations in water levels than the other two wells.  Comparison of the hydrograph and chemical 

concentration plots for well MW-1 TPH-G data shows that the peaks and troughs of the water level 

and chemical data appear to have an inverse relationship, with elevated groundwater levels 

corresponding with low chemical concentrations and vice versa.  This relationship is most notable 

for the MW-1 TPH-G data (Figure 23) data.  A similar relationship appears to a lesser degree for 

MW-1 TPH-D, and appears in MW-1 benzene data between 1994 and 1998.  For wells MW-2 and 

MW-4, no consistent patterns or correlations are seen between the hydrographs and the 

concentration plots.  However, some limited time spans suggest a correspondence between peaks 

and troughs in the two plots, with others suggesting a consistent lag or inverse relationship between 

them.    

 

The inverse relationship between the hydrograph and concentration data for MW-1 suggests that 

dilution related to precipitation plays a stronger role in determining groundwater concentrations at 

this location than in wells MW-2 and MW-4.  This may indicate that well MW-1 is closer to a 

groundwater recharge area than the other wells, or that it is more strongly influenced by 

precipitation events.   

 

Plots of Chemical Concentrations Versus Distance 

 

Figures 8 through 10 are Site Vicinity Maps showing petroleum hydrocarbon concentrations in 

shallow groundwater (10 to 14 feet below the ground surface) at the subject site and the adjacent 

site at 1725 Park St for samples collected in November and December 2006.  Figures 8 through 10 

are Site Vicinity Maps showing petroleum hydrocarbon concentrations in groundwater at a depth of 

approximately 42 feet at and near the subject site for samples collected in November 2006 from 

boreholes B3 through B7.  Isoconcentration contours in these figures and in associated cross 

sections A-A’ and B-B’ (see Figures 15 through 17 and 19 through 21) show the known lateral and 

vertical extent of petroleum hydrocarbons in groundwater.    

 

Figure 32 shows TPH-G, TPH-D, and benzene concentrations in shallow groundwater relative to 

the distance from the approximate center of the former UST pit and dispenser islands for the 

subject site as measured along cross section A-A’.  The location of air sparging point ASP-4 was 

used to approximate the center of the subject site former UST pit along A-A’.  The TPH-G, TPH-

D and benzene concentration used on the figure for the source area are the values that are 
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interpolated at the location of A-A’ between MW4 and B6.   Although the TPH-G and TPH-D 

concentrations decrease to 100 ug/L approximately 240 and 270 feet, respectively from the 

source area and benzene concentrations decrease to 6.2 ug/L approximately 225 feet from the 

source area, these concentrations are measured along A-A’ and have not been defined at 

concentrations below their respective May 2008 Table A SFRWQCB ESLs downgradient of the 

source and to the west of A-A’.  However, further downgradient delineation of the extent of 

petroleum hydrocarbons will be complicated by the presence of petroleum hydrocarbons in 

groundwater associated with historical use of the 1725 Park Street property (see wells EMW-1 

and EMW-5 on Figures 8, 9 and 10).  

 

Summary Tables of Chemical Concentrations in Different Media 

 

Chemical concentrations of chemicals in different media are summarized as follows. 

 

• 1701 Park Street soil sample results are summarized in Table 1. 

• 1701 Park Street groundwater grab sample results are summarized in Table 2. 

• 1701 Park Street groundwater monitoring well depth to water and water sample results 

are summarized in Tables 3A, 3B, and 3C. 

• 1701 Park Street soil vapor sample results are summarized in Table 4. 

• 1725 Park Street groundwater monitoring well depth to water and water sample results 

are summarized in Appendix A. 

 

Well Logs, Boring Logs and Well Survey Maps 

 

Well diagrams for all wells constructed to date, boring logs for all borings drilled to date, and well 

survey maps for the 1701 Park Street site are attached with this report as Appendix B.  Similarly, all 

available well diagrams, boring logs and geologic cross sections for the 1725 Park Street site are 

attached with this report as Appendix C. 

 

Discussion of Likely Contaminant Fate and Transport 

 

Based on investigations performed at and near the site to date, the chemicals of concern for the 

subject site are the petroleum hydrocarbons TPH-G, TPH-D, BTEX, and the associated fuel 

oxygenates MTBE and TBA.  The characteristics associated with migration of the petroleum 

hydrocarbons and fuel oxygenates encountered at the site are summarized in Table 5.  The BTEX 

and MTBE values provided in Table 5 were obtained from the DTSC Johnson & Ettinger 

screening-level model for groundwater contamination VLOOKUP chemical properties lookup table 

(last updated February 4, 2009 by DTSC/HERD).  The TPH-G and TPH-D values were obtained 

from the DTSC document “Interim Guidance Evaluating Human Health Risks from Total 

Petroleum Hydrocarbons (TPH)” dated June 16, 2009 where TPH-G is approximated by Table 1 

C5-C8 aliphatic compounds and TPH-D is approximated by C9-C18 aliphatic compounds.  

Although molecular weights for TPH-G and TPH-D are not provided, they are approximated as 105 

grams per mole (g/mole) and 230 g/mole, respectively.  The TBA values were obtained from the 

Interstate Technology & Regulatory Council February 2005 Overview of Groundwater 

Remediation Technologies for MTBE and TBA Table 2-2. 
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In accordance with SFRWQCB “Screening for Environmental Concerns at Sites with 

Contaminated Soil and Groundwater” May 2008 Table J, chemicals are considered to be “volatile” 

if the Henry’s Law constant as expressed in atm m
3
/mole is greater than 0.00001 and the molecular 

weight is less than 200.  For comparison with Table 5 Physical-Chemical data, 0.00001 is 1.0E-05.  

Review of Table 5 shows that based on Henry’s Law constants and molecular weights, all of the 

petroleum hydrocarbons are considered to be volatile, with the exception of TPH-D.  Similarly, 

review of Table 5 shows that based on solubility, all of the petroleum hydrocarbons are considered 

soluble.  Based on the volatility all of the petroleum hydrocarbons can potentially migrate in soil 

vapor to indoor air, and based on the solubility all of the petroleum hydrocarbons can migrate in 

groundwater.   

 

The petroleum hydrocarbons are interpreted to have been released from the former USTs to the fill 

materials immediately surrounding the USTs and to the groundwater.  The petroleum hydrocarbons 

have moved towards Park Street and parallel to Park Street as a separate phase layer and as a 

dissolved phase, and have moved vertically downward in the groundwater in the vicinity of Park 

Street as a dissolved phase.  The separate phase layer is interpreted to have moved approximately as 

far as the vicinity of well MW-2 (see Table 3A well MW-2 1994 through 2006 separate phase 

petroleum hydrocarbon measurements). 

 

Petroleum hydrocarbons decompose most rapidly in aerobic subsurface conditions.  The elevated 

petroleum hydrocarbon concentrations that are located at the subject site between the former UST 

pit and Park Street are interpreted to have resulted in strongly anaerobic subsurface conditions 

between the former UST pit and Park Street.  The strongly anaerobic conditions are interpreted to 

be the result of high Biological Oxygen Demand associated with the aerobic bacterial degradation 

of the petroleum hydrocarbons.  The strongly anaerobic subsurface conditions at the site are also 

interpreted to have resulted in diminished rates of petroleum hydrocarbon decomposition where the 

petroleum hydrocarbon concentrations are the highest.   

 

Historical water level information and TPH-G values for well MW-1 (located in the area of 

petroleum-impacted groundwater) from 1994 to 2006 and dissolved oxygen (DO) values from 1996 

to 2006 are shown in Figure 33.  Historical water level information for well MW-3 (located outside 

the area of petroleum-impacted groundwater) from 1994 to 2006 and DO values from 1996 to 2006 

are shown in Figure 34.  The dates and magnitude of DO increase and decrease are very similar for 

both figures.  After 1998 water level increases appear to be associated with increased DO 

concentrations, suggesting that seasonal rainfall recharge introduces increased DO to the 

subsurface.  Similarly, groundwater level decreases appear to be associated with DO depletion.  

Figure 33 shows that TPH-G concentrations also decrease when DO concentrations increase, and 

vice versa.  

 

Response to ACDEH August 20, 2008 Comments on 2007 Remedial Action Work Plan 

 

• Include in the SCM additional proposed SVE extraction points to capture vapor 

contamination that is mobilized in the vadose zone.  The P&D October 24, 2007 

Remedial Action Work Plan proposes to operate the soil vapor extraction system 

sequentially beginning with vacuum applied to the horizontal wells, followed by 

vacuum applied to the proposed extraction wells, and then followed by air sparging 
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once vapor concentrations in the proposed extraction wells is less than 9,000 ppmv.  

P&D proposes to increase the blower volume capacity from approximately 250 scfm to 

approximately 600 scfm.  P&D proposes to temporarily discontinue vapor extraction 

from the proposed extraction wells and determine the vacuum at the extraction wells 

that is the result of vapor extraction from the horizontal trenches.  Once the vacuum in 

the extraction wells is determined, air sparging will be temporarily performed for 

several hours to determine if the vacuum measured at the extraction wells is reduced.  

Each of the two horizontal wells is anticipated to be operated at a flow rate of 

approximately 120 scfm, for a total soil gas flow from the horizontal wells of 

approximately 240 scfm.  Each of the air sparge points is anticipated to be operated at a 

flow rate of approximately 2.5 scfm, for a total air flow into the ground from the 11 air 

sparge points of approximately 25 scfm (25 scfm is the volume limit of the air 

compressor that is presently intended for this project and is approximately 10 percent of 

the air volume being removed from the horizontal trenches located in the vicinity of the 

air sparge points). Following evaluation of vacuum changes in the extraction wells, 

vacuum will then be applied to each of the five extraction wells at an anticipated rate of 

approximately 25 to 50 scfm each.  The total combined flow from the ground of 

approximately 365 to 490 scfm is anticipated to consist of approximately 240 scfm from 

the horizontal trenches plus approximately 125 to 250 scfm from the extraction wells.  

All of these locations surround the proposed air sparge points (see Figure 22).  The 

amount of air sparged is anticipated to be between approximately 5 and 7 percent of the 

total volume of air being removed from the ground when sparging occurs.    

• Include in the SCM construction specifications for the extraction wells proposed in the 

work plan.  A well construction diagram showing the construction specifications for the 

proposed extraction wells is attached as Figure 36. 

• Include in the SCM the rationale for construction of monitoring wells that will be used 

to monitor remediation system performance.  ACDEH recommended the use of wells 

capable of monitoring depth discrete zones (designed with a sand pack of 5 feet or less). 

The amount of drawdown that will occur from groundwater pumping at the site is 

presently unknown.  The objective of the groundwater pumping at the site is to lower 

the water table in the area affected by the highest concentrations of petroleum 

hydrocarbons so that the exposed materials in the impacted area can be vapor extracted, 

in addition to removing dissolved phase petroleum hydrocarbons.  Observation wells 

OW1 and OW2 are intended to provide both water level data and water quality data in 

the vicinity of the water table, in addition to possible vacuum monitoring data.  In 

anticipation of potential water table drawdown of 5 to 15 feet in the vicinity of 

observation wells OW1 and OW2, the observation well screen lengths are proposed to 

extend from approximately 5 to 20 feet bgs.  The intended saturated portion of each 

observation well screen is approximately 5 feet during steady state groundwater 

pumping conditions (see Figures 18 through 21). 

 

DATA GAPS 

 

Review of Figure 10 and Tables 2 and 3B shows that Table E-1 benzene environmental screening 

levels may be exceeded for vapor intrusion to indoor air at the structure immediately downgradient 

of the subject site.  The structure is identified as being residential above a commercial first floor 
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space.  Soil gas and water quality data are absent for the structure located immediately 

downgradient of the subject site.  P&D recommends that soil gas samples be collected from 

adjacent to the structure located immediately downgradient of the subject site at depths of 5 and 10 

feet bgs using temporary soil gas sampling wells at locations SG1 through SG4 shown on Figure 

35.  The temporary wells will be constructed and sampled in accordance procedures set forth in the 

Department of Toxics Substance Control DTSC March 3, 2010 “Advisory - Active Soil Gas 

Investigations”.  The temporary soil gas sampling wells will be destroyed following soil gas sample 

collection.   

 

P&D recommends that one groundwater grab sample be collected at location B8 shown on Figure 

35 to further define the presence and extent of petroleum hydrocarbons directly to the north of 

onsite well MW-4.  The soil gas samples should be analyzed for TPH-G using EPA Method TO-3; 

for MBTEX using EPA Method TO-15; and for naphthalene using EPA Method TO-17.  The 

groundwater samples should be analyzed for TPH-G, TPH-D and TPH-Bunker Oil using modified 

EPA Method 8015, and for BTEX, fuel oxygenates and lead scavengers using EPA Method 8260. 

 

P&D also recommends that fractionation analysis be performed for groundwater samples collected 

from wells MW-1, MW-2 and MW-4 in accordance with DTSC-recommended procedures set forth 

in the “Interim Guidance Evaluating Human Health Risks from Total Petroleum Hydrocarbons 

(TPH)” dated June 16, 2009 to identify aliphatic and aromatic components of the TPH at the site for 

toxicity characterization. 

 

DISTRIBUTION 

 

A copy of this report will be uploaded to the ACDEH website, in accordance with ACDEH 

requirements.  In addition, a copy of this report will be uploaded to the GeoTracker database.   

 

LIMITATIONS 

 

This report was prepared solely for the use of Xtra Oil Company.  The content and conclusions 

provided by P&D in this assessment are based on information collected during our investigation, 

which may include, but not be limited to, visual site inspections; interviews with the site owner, 

regulatory agencies and other pertinent individuals; review of available public documents; 

subsurface exploration and our professional judgment based on said information at the time of 

preparation of this document.  Any subsurface sample results and observations presented herein are 

considered to be representative of the area of investigation; however, geological conditions may 

vary between borings and may not necessarily apply to the general site as a whole.  If future 

subsurface or other conditions are revealed which vary from these findings, the newly revealed 

conditions must be evaluated and may invalidate the findings of this report. 

 

This report is issued with the understanding that it is the responsibility of the owner, or his 

representative, to ensure that the information contained herein is brought to the attention of the 

appropriate regulatory agencies, where required by law.  Additionally, it is the sole responsibility of 

the owner to properly dispose of any hazardous materials or hazardous wastes left onsite, in 

accordance with existing laws and regulations. 
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This report has been prepared in accordance with generally accepted practices using standards of 

care and diligence normally practiced by recognized consulting firms performing services of a 

similar nature.   P&D is not responsible for the accuracy or completeness of information provided 

by other individuals or entities, which are used in this report.  

 

This report presents our professional judgment based upon data and findings identified in this report 

and interpretation of such data based upon our experience and background, and no warranty, either 

express or implied, is made.  The conclusions presented are based upon the current regulatory 

climate and may require revision if future regulatory changes occur. 
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Should you have any questions or comments, please do not hesitate to contact us at (510) 658-6916. 

 

Sincerely, 

 

P&D Environmental, Inc. 

 

 

 

Paul H. King 

Professional Geologist #5901 

Expires 12/31/11 
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Summary of Historical Soil Sample Analytical Results

Sample Name Sample 

Date

Sample Type/Location Sample Depth 

(ft)

TPH-G             

(mg/kg)

TPH-D (mg/kg) Benzene 

(mg/kg)

Toluene         

(mg/kg)

Ethyl benzene 

(mg/kg)

Xylenes         

(mg/kg)

MTBE       

(mg/kg)

Total Lead 

(mg/kg)

PAHs (mg/kg) Total Organic 

Carbon        

(mg/kg)

SW-N-9 4/8/1994 Gasoline UST Excavation 9 5.4 NA 0.63 0.045 0.15 0.16 NA ND<4.0 NA NA

SW-E-N-9 4/8/1994 Gasoline UST Excavation 9 4,600 540 59 230 79 370 NA ND<4.0 NA NA

SW-E-C-9 4/8/1994 Gasoline UST Excavation 9 5,300 1,300 54 220 93 430 NA ND<4.0 NA NA

SW-E-S-9 4/8/1994 Gasoline UST Excavation 9 12,000 2,200 130 640 210 940 NA NA NA NA

SW-S-9 4/8/1994 Gasoline UST Excavation 9 1,900 730 ND<0.5 1.7 25 41 NA NA NA NA

SW-W-S-9 4/8/1994 Gasoline UST Excavation 9 2.5 ND<10 0.03 0.033 0.069 0.23 NA NA NA NA

SW-W-C-9 4/8/1994 Gasoline UST Excavation 9 28 22 0.24 0.93 0.53 2.4 NA ND<4.0 NA NA

SW-W-N-9 4/8/1994 Gasoline UST Excavation 9 7.1 ND<10 0.63 0.11 0.27 0.64 NA ND<4.0 NA NA

FO-1 4/27/1994 Fuel Oil UST Excavation 6 NA ND<10 ND<0.005 ND<0.005 ND<0.005 ND<0.005 NA NA NA NA

SP-1 5/6/1994 Dispenser Excavation 1 380 210 0.17 1.2 3.1 13 NA 6.6 NA NA

SP-2 5/6/1994 Dispenser Excavation 1 6.5 ND<10 0.082 0.059 0.12 0.5 NA ND<4.0 NA NA

SP-3 5/6/1994 Dispenser Excavation 1 2.3 ND<10 0.025 0.034 0.018 0.16 NA ND<4.0 NA NA

MW-1 10/20/1994 Exploratory Boring/Well 7.5 to 8.0 4,800 2,800 63 330 120 580 NA NA NA NA

MW-2 10/20/1994 Exploratory Boring/Well 7.0 to 7.5 12,000 6,700 70 59 220 870 NA NA NA NA

MW-3 10/20/1994 Exploratory Boring/Well 8.0 to 8.5 ND<1.0 ND<10 ND<0.005 ND<0.005 ND<0.005 ND<0.005 NA NA NA NA

MW-4 4/28/1997 Exploratory Boring/Well 6.0 to 6.5 3.8 2.2 0.018 0.012 0.053 0.12 0.070 NA ND NA

MW-4 4/28/1997 Exploratory Boring/Well 11.5 to 12.0 5,300 1,100 ND<0.25 23 98 390 15 NA 4.1, b NA

SB-1 4/28/1997 Exploratory Boring 6.0 to 6.5 NA NA NA NA NA NA NA NA NA 830

TW-1 11/9/2001 Exploratory Boring 7.0 to 7.5 ND<1.0 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.050 NA NA NA

TW-2 11/9/2001 Exploratory Boring 7.0 to 7.5 ND<1.0 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.050 NA NA NA

TW-3 11/9/2001 Exploratory Boring 7.0 to 7.5 ND<1.0 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.050 NA NA NA

B6-9.0 11/9/2006 Exploratory Boring 9.0 3,800 1,300, a 8.6 17 59 270 ND<40 NA NA NA

B6-20.0 11/9/2006 Exploratory Boring 20.0 ND<1.0 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 0.093 NA NA NA

ESL
1

83 83 0.044 2.9 2.3 2.3 0.023 200 Naphthalene = 1.3 None

ESL 
2

83 83 0.044 2.9 3.3 2.3 0.023 7,500 Naphthalene = 3.4 None

NOTES:

TPH-G = Total Petroleum Hydrocarbons as Gasoline.

TPH-D = Total Petroleum Hydrocarbons as Diesel.

MTBE = methyl-tert-butyl ether

PAHs = Polyaromatic Hydrocarbons.

NA = Not Analyzed.

ND = Not Detected.

a = Laboratory Analytical Note:  Gasoline range compounds are significant.

b = Naphthalene

Results in BOLD exceed their respective ESL from Table A.

Results Italicised  exceed their respective ESL from Table C.

Results in mg/Kg unless otherwise noted.

ESL
1
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) updated May 2008, from Table A- Shallow Soil Screening Levels, Groundwater Is a current or potential source of drinking water 

(residential land use).

ESL
2
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) updated May 2008, from Table C- Deep Soil Screening Levels, Groundwater Is a current or potential source of drinking water 

(residential land use).
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Summary of Historical Groundwater Grab Sample Analytical Results

Sample Name Sample Date Sample Type/Location TPH-G TPH-D TPH-MO MTBE by EPA 

8021B

MTBE by EPA 

8260B

Benzene Toluene Ethyl 

benzene 

Total           

Xylenes

TANK PIT-1 4/8/1994 Gasoline UST Excavation 23,000 13,000 NA NA NA 1,400 1,900 730 3,000

TW-1 11/9/2001 Exploratory Boring ND<50 ND<50 NA ND<5.0 3.3 ND<0.5 ND<0.5 ND<0.5 ND<0.5

TW-2 11/9/2001 Exploratory Boring ND<50 ND<50 NA 7.8 6.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5

TW-3 11/9/2001 Exploratory Boring ND<50 ND<50 NA ND<5.0 ND<1.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

B3-12W 11/9/2006 Exploratory Boring ND<50 ND<50 400 ND<5.0 NA ND<0.5 0.71 ND<0.5 0.92

B3-41W 11/9/2006 Exploratory Boring ND<50 190, b,c 1,700 ND<5.0 NA ND<0.5 1.6 ND<0.5 1.9

B4-14W 11/9/2006 Exploratory Boring ND<50 ND<50 ND<250 ND<5.0 NA ND<0.5 1.3 ND<0.5 1.3

B4-42W 11/9/2006 Exploratory Boring ND<50 82, c 850 ND<5.0 NA ND<0.5 0.84 ND<0.5 1.1

B5-12W 11/3/2006 Exploratory Boring 67 ND<50 ND<250 ND<5.0 NA 0.51 ND<0.5 0.96 3.4

B5-42W 11/3/2006 Exploratory Boring ND<50 280, b,c 930 ND<5.0 NA ND<0.5 0.55 ND<0.5 1.1

B6-10W 11/3/2006 Exploratory Boring 87,000, a 75,000, b,d 3,100 ND<1,500 NA 6,000 630 4,600 16,000

B6-42W 11/3/2006 Exploratory Boring 260 220, d ND<250 ND<5.0 NA 2.2 1.8 5.1 20

B7-12W 11/3/2006 Exploratory Boring 2,900 7,600, c,d 19,000 300 NA 450 15 44 120

B7-42W 11/3/2006 Exploratory Boring 63 300, b,c,d 350 ND<5.0 NA ND<0.5 0.58 0.77 2.7

ESL
1

100 100 100 5.0 5.0 1.0 40 30 20

ESL2 Use Soil Gas Use Soil Gas None 24,000 24,000 540 380,000 170,000 160,000

ESL3 Use Soil Gas Use Soil Gas None 80,000 80,000 1,800 530,000 170,000 160,000

NOTES:

TPH-G = Total Petroleum Hydrocarbons as Gasoline.

TPH-D = Total Petroleum Hydrocarbons as Diesel.

TPH-MO = Total Petroleum Hydrocarbons as Motor Oil.

MTBE = methyl-tert-butyl ether

ND = Not Detected.

NA = Not Analyzed.

a = Laboratory Analytical Note: lighter than water immiscible sheen/ product is present.

b = Laboratory Analytical Note: Heavier gasoline range compounds (aged gasoline?).

c = Laboratory Analytical Note: one to a few non target peaks present.

d = Laboratory Analytical Note: Gasoline range compounds with broad chromatographic peaks; biologically altered gasoline?

ESL
1
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) 

updated May 2008, from Table A- Shallow Soil Screening Levels, Groundwater Is a current or potential source of drinking water.

ESL
2
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) 

updated May 2008, from Table E-1- Groundwater Screening Levels for Evaluation of Potential Vapor Intrusion Concerns (residential land use).

ESL
1
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) 

updated May 2008, from Table E-1- Groundwater Screening Levels for Evaluation of Potential Vapor Intrusion Concerns (commercial/industrial land use).

Results in BOLD exceed their respective ESL from Table A.

Results in Italics  exceed their respective ESL from Table E-1 residential  land use.

Results Underlined exceed their respective ESL from Table E-1 commercial/industrial land use.

Results in micrograms per Liter (µg/L) unless otherwise noted.
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Report 0058.R10 Table 3B

Historical Groundwater Monitoring Well Water Quality Data Obtained by 'PD' Environmental 

Well Number Sample Date TPH-G TPH-D TPH-MO MTBE Benzene Toluene Ethylbenzene Total Xylenes Fuel Oxygenates & 

Lead Scavengers by 

EPA 8260

MW-1 4/28/2010 19,000 2,800, b,c 260, b,c 840 3,400 680 500 1,600 ND, except                                               

TBA = 3,200,                                          

MTBE = 750

12/3/2009 19,000 1,900, b, c ND<250 1,500 4,500 670 400 1,300 ND, except                                                       

TBA = 10,000,                                              

MTBE = 1,100

2/25/2009 21,000 2,200, b,c ND<250 ND<2,500 4,300 750 580 1,700 ND, except                                                    

TBA = 17,000,                                            

MTBE = 1,400

11/25/2008 20,000 2,400, c ND<250 1,900 5,500 490 530 1,300 ND, except;                                                       

TBA = 16,000,                                             

MTBE = 1,600

8/27/2008 46,000 5,200, c ND<250 1,300 4,600 1,800 2,000 5,200 NA

5/28/2008 40,000 6,100, c 290 1,600 4,200 2,600 1,700 5,900 NA

2/27/2008 45,000 4,900, c 310 2,600 6,200 3,100 1,300 5,100 NA

11/29/2007 27,000 3,100, b, c ND<250 2,600 4,700 930 770 2,600 NA

8/29/2007 26,000 3,900, b, c 470 3,200 5,400 1,400 810 3,000 NA

5/30/2007 22,000 3300, c ND<250 ND<750 400 380 1,100 3,600 NA

3/12/2007 38,000 3,500, b, c 300 3,500 5,400 2,900 1,300 5,100 NA

11/6/2006 44,000,a 3,400,a,c 360 3,900 5,600 2,300 920 3,000 NA

MW-2 4/28/2010 9,400, a 23,000, a,c,d 9,100, a,c,d ND<250 1,200 35 40 29 ND, except                                                  

TBA = 300,                                                 

MTBE = 100

12/3/2009 7,700, a 6,900, a, b,c 2,000, a, b, c ND<250 840 29 34 28 ND, except                                                   

TBA = 200,                                                 

MTBE = 61

2/25/2009 7,600, a 21,000, a,c,d 6,200 ND<160 810 18 46 24 ND, except                                                       

TBA = 38,                                                    

MTBE = 31,                                               

1,2-DCA = 2.7

11/25/2008 8,700, a 23,000, a,c,d 6,400 ND<150 740 15 90 27 ND, except;                                                       

TBA = 11,                                                     

MTBE = 14

8/27/2008 13,000, a 9,200, a,c,d 2,200 ND<200 990 14 93 19 NA

5/28/2008 12,000, a 25,000a,c,d 7,200 ND<210 2,000 77 77 90 NA

2/27/2008 11,000, a 21,000, a,c,d 6,800 ND<150 940 36 ND<10 22 NA

11/29/2007 11,000, a 32,000, a,c,d 11,000 ND<50 1,000 28 120 31 NA

8/29/2007 8,600, a 6,300, a, b, c 2,600 ND<100 1,300 36 48 48 NA

5/30/2007 14,000, a 22,000, a,c,d 5,800 ND<210 2,200 51 100 99 NA

3/12/2007 8,500, a 74,000, a, c,d 21,000 ND< 80 1,200 34 140 69 NA

11/6/2006 14,000,a 45,000, a,c 11,000 ND<120 1,400 27 200 37 NA

MW-3 4/28/2010 ND<250 ND<50 ND<50 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND

12/3/2009 ND<250 ND<50 ND<50 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND

2/25/2009 ND<250 ND<50 ND<50 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND

11/25/2008 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND

8/27/2008 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA

5/28/2008 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA

2/27/2008 ND<50 ND<50 ND<250 15 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA

11/29/2007 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA

8/29/2007 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA

5/30/2007 ND<50 ND<50 ND< 250 ND< 5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA

3/12/2007 ND< 50 ND< 50 ND< 250 ND< 5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA

11/6/2006 ND<50 ND<50 ND<250 ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 NA

MW-4 4/28/2010 6,300 1,400, c ND<250 470 480 74 280 750 ND, except                                                   

TBA = 350,                                             

MTBE = 360

12/3/2009 6,300 1,200, c ND<250 640 1,100 35 120 390 ND, except                                                  

TBA = 600,                                            

MTBE = 390

2/25/2009 11,000 2,200, c ND<250 ND<300 350 120 490 1,400 ND, except                                                

TBA = 160,                                                

MTBE = 130

11/25/2008 10,000 1,900, c ND<250 270 630 130 390 1,500 ND, except;                                                 

TBA = 190,                                            

MTBE = 250

8/27/2008 9,300 830, c ND<250 ND<250 260 85 370 1,300 NA

5/28/2008 2,200 1,400, c ND<250 ND<30 16 38 100 320 NA

2/27/2008 8,000 1,900, c ND<250 ND<50 47 110 270 1,300 NA

11/29/2007 12,000 2,800, c ND<250 ND<180 260 230 580 2,500 NA

8/29/2007 12,000, a 560, c ND<250 660 910 200 750 2,200 NA

5/30/2007 43,000 4,500, c 610 3,600 5,800 3,700 1,400 5,400 NA

3/12/2007 19,000 3,100, c ND< 250 370 560 450 1,100 4,400 NA

11/6/2006 23,000 4,300,c 850 ND<900 680 250 930 3,100 NA

ESL
1 100 100 100 5.0 1.0 40 30 20 TBA =12.0,                                                   

MTBE = 5.0,                                                  

1,2-DCA = 0.5

ESL
2 Use Soil Gas Use Soil Gas None 24,000 540 380,000 170,000 160,000

TBA = Use Soil Gas,                                                          

MTBE = 24,000,                                                 

1,2-DCA = 200

ESL
3 Use Soil Gas Use Soil Gas None 80,000 1,800 530,000 170,000 160,000

TBA =Use Soil Gas,                                    

MTBE = 80,000,                                           

1,2-DCA = 690
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Report 0058.R10 Table 3B

Historical Groundwater Monitoring Well Water Quality Data Obtained by 'PD' Environmental 

Notes:

TPH-MO = Total Petroleum Hydrocarbons as Motor Oil

TPH-D = Total Petroleum Hydrocarbons as Diesel

TPH-G = Total Petroleum Hydrocarbons as Gasoline

MTBE = Methyl tertiary-butyl ether

TBA = tert-Butyl alcohol.

1,2-DCA = 1,2-Dichloroethane

ND = Not Detected.

NA = Not Analyzed.

a = Laboratory Note: lighter than water immiscible sheen/ product is present

b = Laboratory Note: diesel range compounds are significant; no recognizable pattern

c = Laboratory Note: gasoline range compounds are significant

d = Laboratory Note: unmodified or weakly modified diesel range compounds are significant

ESL
1
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) 

updated May 2008, from Table A- Shallow Soil Screening Levels, Groundwater Is a current or potential source of drinking water.

ESL
2
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) 

updated May 2008, from Table E-1- Groundwater Screening Levels for Evaluation of Potential Vapor Intrusion Concerns (residential land use).

ESL
1
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) 

updated May 2008, from Table E-1- Groundwater Screening Levels for Evaluation of Potential Vapor Intrusion Concerns (commercial/industrial land use).

Results in BOLD exceed their respective ESL from Table A.

Results in Italics  exceed their respective ESL from Table E-1 residential  land use.

Results Underlined exceed their respective ESL from Table E-1 commercial/industrial land use.

Results in micrograms per Liter (µg/L) unless otherwise noted.
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Report 0058.R10 Table 3C

Historical Groundwater Monitoring Well  Water Level Data Obtained by 'PD' Environmental

Well Number Date Monitored Top of Casing Elevation 

(ft-msl.)

Depth to Water (ft) Water Table Elevation (ft-

msl.)

MW-1 4/28/2010 19.60 6.35 13.25

12/3/2009 7.84 11.76

2/25/2009 6.07 13.53

11/25/2008 7.91 11.69

8/27/2008 8.03 11.57

5/28/2008 7.28 12.32

2/27/2008 6.15 13.45

11/29/2007 7.82 11.78

8/29/2007 8.29 11.31

5/29/2007 7.44 12.16

3/12/2007 6.34 13.26

11/6/2006 7.99 11.61

MW-2 4/28/2010 20.31 6.76 13.55

12/3/2009 8.23 12.08

2/25/2009 6.37 13.94

11/25/2008 8.21 12.10

8/27/2008 8.40 11.91

5/28/2008 7.72 12.59

2/27/2008 6.49 13.82

11/29/2007 8.15 12.16

8/29/2007 8.55 11.76

5/29/2007 7.79 12.525/29/2007 7.79 12.52

3/12/2007 6.82 13.49

11/6/2006 8.25 12.06

MW-3 4/28/2010 20.57 6.00 14.57

12/3/2009 7.83 12.74

2/25/2009 5.42 15.15

11/25/2008 7.83 12.74

8/27/2008 8.23 12.34

5/28/2008 7.36 13.21

2/27/2008 5.75 14.82

11/29/2007 7.88 12.69

8/29/2007 8.31 12.26

5/29/2007 7.26 13.31

3/12/2007 6.03 14.54

11/6/2006 8.09 12.48

MW-4 4/28/2010 19.69 5.82 13.87

12/3/2009 7.60 12.09

2/25/2009 5.32 14.37

11/25/2008 7.61 12.08

8/27/2008 7.91 11.78

5/28/2008 6.97 12.72

2/27/2008 5.38 14.31

11/29/2007 7.57 12.12

8/29/2007 8.07 11.62

5/29/2007 7.38 12.31

3/12/2007 5.30 14.39

11/6/2006 7.60 12.09

ft-msl = feet above mean sea level

ft = feet 

Abbreviations and Notes:
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Report 0058.R10 Table 4A

Summary of Vapor Extraction Test Observation Results

Date Extraction 

Line 

(East/West)

Time    

(hr:min)

Elapsed     

Time    

(hr:min)

Applied Vacuum     

(inches of W.C.)

Blower Effluent         

Pressure                              

(inches of W.C.), a

Flowrate 

Velocity 

(fpm)

Calculated 

Flowrate 

(scfm)

Measured 

Hydrocarbon 

Concentration 

(ppmv)

MW-1        

(inches of W.C.)

MW-2            

(inches of W.C.)

MW-4        

(inches of W.C.)

10/12/2000 West 13:06 0 34 26 6,400 140, b 105 <0.05 <0.05 <0.05

13:10 0:04 40 26 5,600 122, c 130 2.0 4.5 <0.05

13:16 0:10 40 26 5,400 118 128 2.3 >5.0 <0.05

13:26 0:20 40 26 5,700 124 133 2.4 >5.0 <0.05

13:38 0:32 40 26 5,200 113 138 2.4 >5.0 <0.05

13:45 0:39 39 27 5,200 113 140 2.3 >5.0 <0.05

10/12/2000 East 14:00 0 30 34 5,600 122, c 189 <0.05 <0.05 <0.05

14:10 0:10 30 33 5,300 116 197 2.1 2.3 <0.05

14:20 0:20 30 33 5,400 118 208 2.1 2.3 <0.05

14:30 0:30 30 33 5,200 113 210 2.1 2.3 <0.05

NOTES:

hr:min = hours:minutes

inches of W.C. = inches of Water Column

fpm = feet per minute

scfm = standard cubic feet per minute

ppmv = parts per million by volume

a = Blower Effluent Pressure is the pressure in the blower effluent line prior to the first carbon treatment vessel.

b = Ambient air inlet open.

c = Ambient air inlet closed.

Differential Pressure Changes
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Report 0058.R10 Table 4B

Summary of Effluent Soil Vapors During Air Sparging and Vapor Extraction Test

Sample Name Sample Date TPH-G MTBE Benzene Toluene Ethyl benzene Total           

Xylenes

10-210-13-004 10/12/2000 120,000,000 970,000 3,100,000 380,000 580,000 720,000

ESL 10,000 9,400 84 63,000 980 21,000

NOTES:

TPH-G = Total Petroleum Hydrocarbons as Gasoline.

MTBE = methyl-tert-butyl ether

ESL = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board 

(SF-RWQCB) updated May 2008, from Table E- Soil Gas Screening Levels.  Residential Land Use.

Results in BOLD exceed their respective ESL from Table E.

Results in micrograms per cubic meter (µg/m
3
) unless otherwise noted.
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Report 0058.R10 Table 4C

Summary of Air Sparging Test Observation Results

Date Time     

(hr:min)

Elapsed 

Time     

(hr:min)

Wellhead 

Pressure at 

ASP-3  

(psi)

Air-Sparging 

Test Flow Rate        

(scfm)

Differential Pressure at 

MW-1                                  

(inches of W.C.)

Differential Pressure at                  

MW-4                                  

(inches of W.C.)

10/13/2000 13:40 0:00 5.0 <1.5 <0.05 <0.05

13:50 0:10 7.5 <1.5 <0.05 <0.05

13:57 0:17 10.0 <1.5 <0.05 <0.05

14:03 0:23 12.5 <1.5 <0.05 <0.05

14:08 0:28 15.0 <1.5 <0.05 <0.05

14:11 0:31 17.5 <1.5 <0.05 <0.05

14:18 0:38 20.0 <1.5 <0.05 <0.05

14:22 0:42 22.5 <1.5 <0.05 <0.05

14:25 0:45 25.0 <1.5 <0.05 <0.05

14:31 0:51 30.0 2.0 <0.05 <0.05

14:34 0:54 32.5 2.5 <0.05 <0.05

14:36 0:56 35.0 2.8 <0.05 <0.05

14:42 1:02 40.0 3.0 <0.05 <0.05

14:46 1:06 40.0 3.0 <0.05 <0.05

14:50 1:10 40.0 3.0 <0.05 <0.05

14:54 1:14 40.0 3.0 <0.05 <0.05

14:58 
a 1:18 40.0 3.0 <0.05 <0.05

15:10 1:30 0.0 0.0 <0.05 <0.05

15:30 1:50 0.0 0.0 <0.05 <0.05

16:00 2:20 0.0 0.0 <0.05 <0.05

NOTES:

hr:min = hours:minutes

ASP-3 = Air Sparging point 3

psi = pounds per square inch (1 psi is approximately 27.68 inches of W.C.; 1 inch of W.C. is approximately 0.036 psi)

scfm = standard cubic feet per minute

inches of W.C. = inches of Water Column

a = pressure gauge at wellhead broke; air injection discontinued
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Report 0058.R10 Table 4D

Summary of Groundwater Sample Results Before and After Air Sparging and Vapor Extraction Test

Sample Name Sample Date Before/After Air Sparging 

Test

TPH-G MTBE Benzene Toluene Ethyl 

benzene 

Total           

Xylenes

MW-1 10/13/2000 Before 77,000 ND<200 3,200 15,000 3,000 13,000

MW-1 10/13/2000 After 75,000 ND<200 3,400 14,000 2,800 13,000

MW-4 10/13/2000 Before 18,000 9,300 370 910 1,100 4,200

MW-4 10/13/2000 After 49,000 2,000 680 2,400 2,000 12,000

ESL
1

100 5.0 1.0 40 30 20

ESL
2 Use                            

Soil                           

Gas

24,000 540 380,000 170,000 160,000

NOTES:

TPH-G = Total Petroleum Hydrocarbons as Gasoline.

MTBE = methyl-tert-butyl ether

ND = Not Detected.

ESL
1
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) 

updated May 2008, from Table A- Shallow Soil Screening Levels, Groundwater Is a current or potential source of 

drinking water (residential land use).

ESL
2
 = Environmental Screening Level, developed by San Francisco Bay- Regional Water Quality Control Board (SF-RWQCB) 

updated May 2008, from Table E-1- Groundwater Screening Levels, for Evaluation of Potential Vapor Intrusion Concerns

 (residential land use).

Results in BOLD exceed their respective ESL from Table A.

Underlined Results exceed their respective ESL from Table E-1.

Results in micrograms per Liter (µg/L) unless otherwise noted.
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Report 0058.R10 Table 5
Physical-Chemical and Toxicity Characteristics for Chemicals of Concern

Original EPA Values

Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit Unit

partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular risk Reference
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC factor, conc., URF RfC

Koc Da Dw S H' H TR TB TC DHv,b URF RfC MW extrapolated extrapolated URF RfC extrapolated extrapolated
CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (mg/m3)-1 (mg/m3) (g/mol) (X) (X) (mg/m3)-1 (mg/m3) (X) (X)

None* TPH-G* 3.98E+03 1.00E-01 1.00E-05 5.40E+00 5.00E+01 8.00E-01 25 369.00 508.00 7,000 NA NA NA NA NA NA NA NA NA

None* TPH-D* 2.51E+05 1.00E-01 1.00E-05 3.40E-02 1.20E+02 1.90E+00 25 473.00 568.90 7,000 NA NA NA NA NA NA NA NA NA

71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 2.9E-05 3.0E-02 7.81E+01 7.8E-06 0.0E+00

108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 3.0E-01 9.21E+01 0.0E+00 4.0E-01

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 2.5E-06 1.0E+00 1.06E+02 0.0E+00 1.0E+00

108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01 1.06E+02 ? 0.0E+00 1.0E-01  

95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 1.06E+02 0.0E+00 1.0E-01  

106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01 1.06E+02 ? 0.0E+00 1.0E-01  

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 2.60E-07 3.00E+00 8.82E+01 0.00E+00 3.00E+00

75-65-0 TBA** 1.57 NA NA INFINITE 5.93E-04 NA NA 355.2 NA NA NA NA 74.12 NA NA NA NA NA NA

NOTES:
TPH-G = Total Petroleum Hydrocarbons as Gasoline.
TPH-D = Total Petroleum Hydrocarbons as Diesel.
NA = Not Available.
CalEPA Toxicity criteria (last updated 2/4/09 DTSC/HERD) obtained from DTSC Johnson & Ettinger Screening-Level Model for Groundwater Contamination VLOOKUP Chemical Properties Lookup Table
* = Data obtained from the California Department of Toxic Substances Control (DTSC) document Interim Guidance Evaluating Human Health Risks from Total Petroleum Hydrocarbons (TPH) , dated June 16, 2009,
where TPH-G is approximated by C5-C8 aliphatic compounds and TPH-D is approximated by C9-C18 aliphatic compounds.
** = Data obtained from the Interstate Technology & Regulatory Council (ITRC) document Overview of Groundwater Remediation Technologies for MTBE and TBA , dated February 2005.
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FIGURES 

 

 

Figure 1 – Site Location Map 

Figure 2 – Site Vicinity Map Showing Borehole, Well, and Geologic Cross Section A-A’ and B-B' Locations 

Figure 3 – Location of Former Underground Tanks and Dispenser Islands 

Figure 4 – Sanitary Sewer Location Map 

Figure 5 – City of Alameda Sanitary Sewer Map 

Figure 6 – City of Alameda Storm Drain Map 

Figure 7 – Layout of Existing Remediation System 

Figure 8 – Site Vicinity Map Showing TPH-G in Groundwater at 10 to 14 Feet Below Ground Surface 

Figure 9 – Site Vicinity Map Showing TPH-D in Groundwater at 10 to 14 Feet Below Ground Surface 

Figure 10 – Site Vicinity Map Showing Benzene in Groundwater at 10 to 14 Feet Below Ground Surface 

Figure 11 – Site Vicinity Map Showing TPH-G in Groundwater at 42 Feet Below Ground Surface 

Figure 12 – Site Vicinity Map Showing TPH-D in Groundwater at 42 Feet Below Ground Surface 

Figure 13 – Site Vicinity Map Showing Benzene in Groundwater at 42 Feet Below Ground Surface 

Figure 14 – Geologic Cross Section A-A’ 

Figure 15 – Geologic Cross Section A-A’ Showing TPH-G in Groundwater 

Figure 16 – Geologic Cross Section A-A’ Showing TPH-D in Groundwater 

Figure 17 – Geologic Cross Section A-A’ Showing Benzene in Groundwater 

Figure 18 – Geologic Cross Section B-B’  

Figure 19 – Geologic Cross Section B-B’ Showing TPH-G in Groundwater 

Figure 20 – Geologic Cross Section B-B’ Showing TPH-D in Groundwater 

Figure 21 – Geologic Cross Section B-B’ Showing Benzene in Groundwater 

Figure 22 – Site Vicinity Map Showing Proposed Extraction Well, Observation Well, and Air Sparge Point Locations 

Figure 23 – Historical Water Levels and TPH-G Groundwater Concentrations in Well MW-1 

Figure 24 – Historical Water Levels and TPH-D Groundwater Concentrations in Well MW-1 
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Figure 6 
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Figure 10
Site Vicinity Map

Showing Benzene in Groundwater at 10 to 14 Feet Below Ground Surface
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Figure 18
Geologic Cross Section B-B’ 

1701 Park Street
Alameda, California
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55 Santa Clara Ave., Suite 240

Oakland, CA 94610

Figure 19
Geologic Cross Section B-B’ Showing 

TPH-G in Groundwater
1701 Park Street

Alameda, California
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Figure 20
Geologic Cross Section B-B’ Showing 

TPH-D in Groundwater
1701 Park Street

Alameda, California
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B3 
(projected)

P&D Environmental, Inc.
55 Santa Clara Ave., Suite 240
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Figure 21
Geologic Cross Section B-B’ Showing 

Benzene in Groundwater
1701 Park Street

Alameda, California
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Figure 22
Site Vicinity Map Showing Proposed Extraction Well, Observation Well, and Air Sparge Point Locations

1701 Park Street
Alameda, CA
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 Figure 23
 Historical Water Levels and TPH-G Groundwater Concentrations in Well MW-1

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left/Outside Axis]
TPH-Gasoline (ug/L)  [Scale to Right]
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 Figure 24
 Historical Water Levels and TPH-D Groundwater Concentrations in Well MW-1

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left]
TPH-Diesel (ug/L)  [Scale to Right]
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 Figure 25
 Historical Water Levels and Benzene Groundwater Concentrations in Well MW-1

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left]
Benzene (ug/L)  [Scale to Right]
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 Figure 26
 Historical Water Levels and TPH-G Groundwater Concentrations in Well MW-2

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left]
TPH-Gasoline (ug/L)  [Scale to Right]
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 Figure 27
 Historical Water Levels and TPH-D Groundwater Concentrations in Well MW-2

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left]
TPH-Diesel (ug/L)  [Scale to Right]
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 Figure 28
 Historical Water Levels and Benzene Groundwater Concentrations in Well MW-2

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left]
Benzene (ug/L)  [Scale to Right]
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 Figure 29
 Historical Water Levels and TPH-G Groundwater Concentrations in Well MW-4

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left]
TPH-G (ug/L)  [Scale to Right]
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 Figure 30
 Historical Water Levels and TPH-D Groundwater Concentrations in Well MW-4

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left]
TPH-D  (ug/L)  [Scale to Right]
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 Figure 31
 Historical Water Levels and Benzene Groundwater Concentrations in Well MW-4

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left]
Benzene (ug/L)  [Scale to Right]
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Figure 32  
TPH-G, TPH-D, and Benzene Concentration in Groundwater at 10 to 14 Feet Below Ground Surface

Versus Distance From Boring ASP-4 Along Cross Section A-A’
1701 Park Street

Alameda, California
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 Figure 33
 Historical Water Levels and TPH-G and Dissolved Oxygen Groundwater Concentrations in Well MW-1

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left/Outside Axis]
TPH-Gasoline (ug/L)  [Scale to Right]
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 Figure 34
 Historical Water Levels and Dissolved Oxygen Groundwater Concentrations in Well MW-3

1701 Park Street
Alameda, California

Groundwater Elevation Above Mean Sea Level (Feet)  [Scale to Left/Outside Axis]
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MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B6 Detector 1 : Electron Capture (ECD)
Date: Nov 02 2006 Detector 2 : Photo Ionization (PID)

 Time: 09:56 Detector 3 : Flame Ionization (FID)
  

D
et

ec
to

r 1
 L

og

    

D
et

ec
to

r 2
 L

og

  

D
et

ec
to

r 3
 L

og

 

9.0E+04

2.1E+06

4.1E+06

6.1E+06

8.1E+06

1.0E+07

1.2E+07

1.4E+07

1.6E+07

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Depth (ft)

EC
D

 (M
ax

 R
es

po
ns

e)

0

10

20

30

40

50

60

70

80

90

100

C
on

du
ct

iv
ity

 (m
S/

M
)

ECD  MAX Conductivity mS/M

436

0.0E+00

2.0E+06

4.0E+06

6.0E+06

8.0E+06

1.0E+07

1.2E+07

1.4E+07

1.6E+07

1.8E+07

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Depth (ft)

PI
D

 (M
ax

 R
es

po
ns

e)

0

10

20

30

40

50

60

70

80

90

100

C
on

du
ct

iv
ity

 (m
S/

M
)

PID MAX Conductivity mS/M

0.0E+00

5.0E+07

1.0E+08

1.5E+08

2.0E+08

2.5E+08

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Depth (ft)

FI
D

 (M
ax

 R
es

po
ns

e)

0

10

20

30

40

50

60

70

80

90

100
C

on
du

ct
iv

ity
 (m

S/
M

)
FID MAX Conductivity mS/M

Page 6 of 18



MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B6 Graph 1 : Probe Temperature (C) 
Date: Nov 02 2006 Graph 2 : Probe Pressure (PSI)
Time: 09:56   
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MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B3 Detector 1 : Electron Capture (ECD)
Date: Nov 02 2006 Detector 2 : Photo Ionization (PID)

 Time: 12:11 Detector 3 : Flame Ionization (FID)
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MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B3 Graph 1 : Probe Temperature (C) 
Date: Nov 02 2006 Graph 2 : Probe Pressure (PSI)
Time: 12:11   
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MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B4 Detector 1 : Electron Capture (ECD)
Date: Nov 02 2006 Detector 2 : Photo Ionization (PID)

 Time: 14:45 Detector 3 : Flame Ionization (FID)
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MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B4 Graph 1 : Probe Temperature (C) 
Date: Nov 02 2006 Graph 2 : Probe Pressure (PSI)
Time: 14:45   
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MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B7 Detector 1 : Electron Capture (ECD)
Date: Nov 02 2006 Detector 2 : Photo Ionization (PID)

 Time: 16:56 Detector 3 : Flame Ionization (FID)
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MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B7 Graph 1 : Probe Temperature (C) 
Date: Nov 02 2006 Graph 2 : Probe Pressure (PSI)
Time: 16:56   
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MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B5 Detector 1 : Electron Capture (ECD)
Date: Nov 03 2006 Detector 2 : Photo Ionization (PID)

 Time: 12:59 Detector 3 : Flame Ionization (FID)
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MIP Log Results by Boring - Detector Reading vs. Depth

Client:            P&D Environmental Boring I.D.: B5 Graph 1 : Probe Temperature (C) 
Date: Nov 03 2006 Graph 2 : Probe Pressure (PSI)
Time: 12:59   
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Explanation: Hand Augered to 5' bgs. Only Electrical Conductivity collected not gas samples.
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Maximum ECD Response Same Scale
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Maximum FID Response Same Scale
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Client: P&D Environmental
Paul King / P_Denvironmental@msn.com
55 Santa Clara Ave, Suite 240
Oakland, CA

 
Start Date: 11/2/2006

Completed Date: 11/3/2006

Site Address: 1701 Park Street, Alameda, CA
Project Name Xtra Oil 0058

Project Scope:

Project Information:

B6

B3
B4
B7
B5

Date 
Sampled

Time 
Sampled Boring Name Total 

Depth

Confirmation
 Samples 

Soil

Confirmation 
Samples 

Groundwater
Nov 02 2006 09:56 B6 40.05
Nov 02 2006 12:11 B3 50.45
Nov 02 2006 14:45 B4 49.95
Nov 02 2006 16:56 B7 49.85
Nov 03 2006 12:59 B5 49.95

MIP Boring and Confirmation Sampling Summary

Collected Membrane Interface Probe logs from 5 boring locations from approximately surface 
to as deep as 50 feet to provide better definition of the vertical extent of impacted groundwater 
and to identify whether groundwater grab samples at TW1-3 missed deeper dissolved TPH.

Hand augered to 5' bgs. Tech's noted having a strong petroleum based odor from 1' to 5' bgs. 
Stopped at 11.05 to allow system to purge for 15 minutes. Refusal at 40 feet bgs.
None
Hand Augered to 5' bgs.
Hand Augered to 5' bgs.
Hand Augered to 5' bgs. Only Electrical Conductivity collected not gas samples.
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Quality Control:

*Response Test - A test that ensures that the MIP system is working correctly.

Soil Confirmation 

Qualitative Analysis 
(Identification): 

Lithology:

Frank Stolfi
National Director of MIP Services

**Trip Time - Time it takes for the standard to enter the MIP probe, at the probe membrane,  till the time a significant 
response is noticed  on the SC 4000 Computer

The conductivity of soils is different for each type of media. Finer grained sediments, such as
silts or clays, will have a higher EC signal. While coarser grained sediments, sands and gravel,
will have a lower EC signal. Lithology should be correlated with a physical soil sample.

MIP Components 
Used:

• Geoprobe 6600
• FC 5000 MIP Computer
• Flow Control Box
• HP Gas Chromatograph
• ECD (Electron Capture Detector)
• PID (Photo Ionization Detector)
• FID (Flame Ionization Detector)
• 150’ Trunk Line
• 1.5” MIP Probe
• 1.5” Drive Rods

No confirmation data was provided to Vironex by P&D.

The MIP system will detect most VOC’s (Volatile Organic Compounds) which have the
capability of migrating through the membrane. The ECD (Electron Capture Detector) will
typically detect chlorinated compounds. The PID will typically detect aromatic and double
bonded compounds, typical of gasoline components and some solvents. At high
concentrations the ECD, PID and FID may detect other compounds not normally associated
with the detector. Physical soil samples which are prepared by EPA Method 5035, and
analyzed by EPA Method 8260, may be semi correlated with the MIP responses. The MIP
responses are semi-correlated with most detected compounds, even those which are not
reported nor detected by EPA Method 8260.

Vironex utilizes a response test* prior to each MIP boring. A solution containing water,
Trichloroethene & Toluene are mixed and transferred into a galvanized test pipe. The MIP is
then lowered into the test pipe for 45 seconds and then extracted. The trip time* is then noted
and entered into the SC4000 MIP computer.
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Client: P&D Environmental
55 Santa Clara Ave, Suite 240
Oakland, CA

 
Start Date: 11/2/2006

Completed Date: 11/3/2006

Site Address: 1701 Park Street, Alameda, CA
Project Name: Xtra Oil 0058

MIP Quality Control

Boring Name Date Time PID 
Response

ECD 
Response

Pressure 
(PSI)

Response 
Time (s)

QA QC 1 Nov 02 2006 09:15 Yes Yes 14.22 64
B6 Nov 02 2006 09:56 13.99 64

QA QC 2 Nov 02 2006 11:39 Yes Yes 14.40 55
B3 Nov 02 2006 12:11 14.12 55

QA QC 3 Nov 02 2006 14:30 Yes Yes 14.10 53
B4 Nov 02 2006 14:45 13.75 53

QA QC 4 Nov 02 2006 16:23 Yes Yes 14.64 51
B7 Nov 02 2006 16:56 14.70 51
B5 Nov 03 2006 12:59 None None

Boring Name Date Time PID 
Response

ECD 
Response

Pressure 
(PSI)

Response 
Time (s)

End of Day 1 Nov 02 2006 18:10 Yes Yes 14.52 60

1 ppm TCE & Toluene

1 ppm TCE & Toluene

Standard Summary

Standard

1 ppm TCE & Toluene

1 ppm TCE & Toluene

End of Day QA QC Summary

Standard

1 ppm TCE & Toluene
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APPENDIX C 

 

 

1725 Park Street 
 

• HLA March 21, 1989 Phase II Evaluation of Petroleum Hydrocarbons (MW4, MW5, MW6) 

• RESNA August 16, 1994 Additional Subsurface Environmental Investigation and Air-

Sparge and Vapor Extraction Tests 

• HLA June 24, 1988 Evaluation of Petroleum Hydrocarbons 

• HLA May 1, 1990 Phase III Evaluation of Petroleum Hydrocarbons 

• RESNA July 13, 1993 Problem Assessment Report 

• Delta October 26, 1995 Hydrogeologic Assessment and Monitoring Well Installation Report 
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