
dehloptoxic
DEH LOP





 CONTENTS 
 
 Page 
LIST OF FIGURES AND TABLES 
SITE CONTACTS 
 
1. INTRODUCTION ...............................................................................................................1 
 
2. SITE BACKGROUND........................................................................................................3 
 
 2.1  SITE LOCATION, HISTORY, AND LAND USE .................................................3 
 2.2  REGIONAL GEOLOGY AND HYDROGEOLOGY.............................................3 
 2.3  SUMMARY OF PREVIOUS INVESTIGATIONS ................................................3 
  
3. SUBSURFACE INVESTIGATION....................................................................................5 
 
 3.1  DRILLING OF SOIL BORINGS ............................................................................5 
 3.2  SOIL SAMPLING ...................................................................................................5 
 3.3  GROUNDWATER MONITORING WELL INSTALLATION .............................6 
 3.4  SOIL VAPOR MONITORING WELL INSTALLATION .....................................6 
 3.5  WELL DEVELOPMENT........................................................................................6 
 3.6  GROUNDWATER SAMPLING.............................................................................6 
 3.7  SOIL VAPOR SAMPLING.....................................................................................7 
 3.8  SITE SURVEY ........................................................................................................7 
 3.9  WASTE CONTAINMENT AND DISPOSAL........................................................7 
  
4. RESULTS ............................................................................................................................9 
  
 4.1  SITE GEOLOGY AND HYDROGEOLOGY.........................................................9 
 4.2  SOIL SAMPLE ANALYTICAL METHODS AND RESULTS.............................9 
 4.3  GROUNDWATER SAMPLE ANALYTICAL METHODS AND RESULTS.....10 
 4.4  SOIL VAPOR SAMPLE ANALYTICAL METHODS AND RESULTS ............10 
 
5. DISTRIBUTION AND EXTENT OF PETROLEUM HYDROCARBONS IN THE 

SUBSURFACE..................................................................................................................11 
  
 5.1  PETROLEUM HYDROCARBON IMPACT TO SOIL .......................................11 
 5.2  PETROLEUM HYDROCARBON IMPACT TO GROUNDWATER .................11 
 
6. HUMAN HEALTH RISK ASSESSMENT.......................................................................12 
  
 6.1  EXPOSURE ASSESSMENT ................................................................................12 
 
  6.1.1 Daily Site Occupants .................................................................................12 
  6.1.2 Future Construction/Maintenance Workers...............................................12 
  6.1.3 Offsite Receptors .......................................................................................13 
 
 6.2  TIER I SCREENING OF POTENTIAL HEALTH RISKS...................................13 



 CONTENTS (continued) Page 
 
 
7. EVALUATION OF REMEDIAL ALTERNATIVES.......................................................14 
 
 7.1  REMEDIAL GOALS AND OBJECTIVES ..........................................................14 
 7.2  SCREENING CRITERIA FOR CORRECTIVE ACTION ALTERNATIVES....14 
 7.3  DEVELOPMENT OF CORRECTIVE ACTION ALTERNATIVES...................15 
 
  7.3.1 Alternative 1 – Groundwater Pump and Treat...........................................15 
  7.3.2 Alternative 2 – Dual-Phase Extraction ......................................................16 
  7.3.3 Alternative 3 – Excavation ........................................................................16 
 
8. PROPOSED CORRECTIVE ACTION.............................................................................17 
 
 8.1  RECOMMENDED CORRECTIVE ACTION ALTERNATIVE .........................17 
 
  8.1.1 Soil Sampling.............................................................................................17 
  8.1.2 Waste Containment and Disposal ..............................................................17 
  8.1.3 Addition of Oxygen Releasing Compounds ..............................................18 
  8.1.4 Backfilling and Compaction ......................................................................18 
  8.1.5 Remedial Progress Monitoring ..................................................................18 
 
9. CONCLUSIONS AND RECOMMENDATIONS ............................................................19 
 
REFERENCES ..............................................................................................................................20 
 
FIGURES 
TABLES 
 
APPENDIX A: Regulatory Correspondence 
APPENDIX B: Permits  
APPENDIX C: Field Protocols 
APPENDIX D: Boring Logs  
APPENDIX E: Field Data 
APPENDIX F: Survey Data 
APPENDIX G: Waste Documentation 
APPENDIX H: Laboratory Analytical Reports 
APPENDIX I:  Previous Soil and Groundwater Analytical Results from Soil Borings (ETIC 

2006b) 
APPENDIX J:  ORC Information 
 
 



G:\Projects\74121\Public\2007 WIR Additional RA Report\4121 LOFT.doc  

 LIST OF FIGURES AND TABLES 
 

Former Exxon Retail Site 7-4121 
 
Number Description 
 
Figures 
 

 1 Site location and topographic map. 

2 Site plan. 
 
3 Site plan showing lines of cross-section. 
 
4 Cross-section A-A.’ 
 
5 Cross-section B-B.’ 

 
6 Site plan showing groundwater elevations and analytical results. 
 
7 Site plan showing soil analytical results. 

 
8 Site plan showing soil vapor analytical results. 

 
9 Site plan showing proposed excavation. 

Tables 
 

1 Well construction details. 
 
2 Soil sample analytical results by EPA Method 8015B and 8021B. 

 
3 Soil sample analytical results by EPA Method 8260B. 
 
4 Groundwater sample analytical results for temporary borings. 

 
5 Groundwater data and analytical results for monitoring wells. 

 
6 Physical properties analytical results for soil samples. 

 
7 Soil vapor sample analytical results. 
 
8 Tier I environmental screening levels for shallow soil. 
 
9 Tier I environmental screening levels for soil vapor from vapor wells. 
 



G:\Projects\74121\Public\2007 WIR Additional RA Report\4121 contacts.doc 

SITE CONTACTS 
 
Site Name: Former Exxon Retail Site 7-4121 
 
Site Address: 10605 Foothill Boulevard 

Oakland, California 
 
ExxonMobil Project Manager: Jennifer C. Sedlachek 

ExxonMobil Refining and Supply Company 
4096 Piedmont Avenue #194 
Oakland, California  94611 
(510) 547-8196 

 
Consultant to ExxonMobil: ETIC Engineering, Inc. 

2285 Morello Avenue 
Pleasant Hill, California  94523 
(925) 602-4710 

 
ETIC Project Manager: K. Erik Appel 
 
Regulatory Oversight: Barney Chan 
  Alameda County Health Care Services Agency 
  Environmental Health Services 

1131 Harbor Bay Parkway 
Alameda, California  94502 
(510) 567-6765 

 



   

G:\Projects\74121\Public\2007 WIR Additional RA Report\7-4121 WIR-ARA Text2.doc 1 

1.    INTRODUCTION 
 
At the request of ExxonMobil Oil Corporation (ExxonMobil), ETIC Engineering, Inc. (ETIC) has 
prepared this Well Installation and Additional Risk Assessment Report for former Exxon Retail Site 
(RS) 7-4121, located at 10605 Foothill Boulevard, Oakland, California (Figure 1).   
 
This report is being submitted based on the work performed as part of the Additional Risk 
Assessment and Well Installation Work Plan dated October 2006 (ETIC 2006a) which was 
submitted following a letter from the Alameda County Health Care Services Agency (ACHCSA) 
dated 25 September 2006.  The work plan was approved by the ACHCSA in a letter dated 8 
November 2006.  An extension for the submission of this report was granted by the ACHCSA in 
subsequent correspondence. Copies of regulatory correspondence are included Appendix A.  
 
The work plan proposed the installation and sampling of soil vapor wells in order to more accurately 
assess the potential vapor intrusion risks to onsite and offsite occupants. The work plan also 
proposed the installation and sampling of groundwater monitoring wells on and offsite in order to 
better define the extent of hydrocarbon concentrations.   
 
The work plan proposed the installation of only four wells (MW1-MW4); however, the ACHCSA 
requested the installation of an additional well (MW5) at the site in its 8 November 2006 letter.  Due 
to issues associated with encroachment permitting, one of the proposed groundwater monitoring 
wells (MW4) has not yet been installed.  The ACHCSA has been informed of these issues.  The 
installation of the well (MW4) is still proposed to the southwest of the site; the proposed location is 
now on private property and efforts to install the well are currently under way. 
 
In addition, the preparation of a corrective action plan (CAP) was proposed.  The CAP is presented 
in this report and includes an evaluation of multiple remedial alternatives in order to address the site 
conditions and especially to address the hydrocarbon concentrations at the location of the former 
underground storage tank (UST) excavation.  
 
Scope of Work  
 
The investigation consisted of the following activities: 
 

• On 22 January 2007, soil borings VW1 through VW5 were drilled using a hand auger to a 
depth of 6 feet below ground surface (bgs) and were completed as soil vapor monitoring 
wells.  Well locations are shown in Figure 2 and well construction details are shown in 
Table 1. 

• On 23 and 24 January 2007, soil borings MW1 through MW3 and MW5 were advanced to 
between 25 and 26.5 feet bgs. The borings were completed as 2-inch-diameter groundwater 
monitoring wells.  Well locations are shown in Figure 2 and well construction details are 
shown in Table 1. 

• On 8 March 2007, the groundwater monitoring wells were developed. 
• On 8 March 2007, groundwater samples were collected from the groundwater monitoring 

wells. 
• On 12 March 2007, the wells were surveyed.  
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• On 27 April 2007, soil vapor samples were collected.  Due to the presence of water, soil 
vapor samples could be collected only from wells VW1 and VW5. 

• The distribution and extent of hydrocarbons in the subsurface was evaluated. 
• A human health risk assessment (HHRA) was performed. 
• Remedial alternatives were evaluated and a corrective action was proposed. 
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2.    SITE BACKGROUND 
 
2.1 SITE LOCATION, HISTORY, AND LAND USE 
 
Former Exxon RS 7-4121 is currently a small landscaped area located at 10605 Foothill Boulevard, 
Oakland, California, on the south corner of the intersection of Foothill Boulevard and 106th Avenue 
(Figure 2).  The property is currently owned by MacArthur Boulevard Associates and has a shopping 
center and a residential area nearby.  According to internal Exxon Company, U.S.A. correspondence, 
the USTs were removed from the site between 20 October 1981 and 15 June 1982.  Site physical 
features are presented on Figure 2.  
 
According to the property owner, a commercial retail structure is currently proposed for the north 
corner of the site.  The remainder of the site will consist of paved areas. 
 
2.2 REGIONAL GEOLOGY AND HYDROGEOLOGY  
 
The site is located within the Coast Range Geomorphic Province on the eastern side of San 
Francisco Bay near the base of the western flank of the Diablo Range.  The site is located 
approximately 1,000 feet west of the Hayward Fault Zone through which traces of the Hayward 
Fault have been mapped.  The site is underlain by Jurassic-age volcanic and highly altered volcanic 
rock.  Bedrock mapped near the site includes the Coast Range ophiolite which consists of basalts, 
diabase, and gabbro (Braymer 2000).  Immediately west of the site are Holocene age alluvial fan and 
fluvial deposits which are mostly confined to narrow drainage valleys in the immediate area and 
spread out toward the west on the San Francisco Bay plain.  The site is at an elevation of 
approximately 85 feet above mean sea level and the local topography slopes to the west toward San 
Francisco Bay (Figure 1). 
 
The nearest surface water body to the site is San Leandro Creek, located approximately 4,700 feet 
south of the site.   
 
2.3 SUMMARY OF PREVIOUS INVESTIGATIONS 
 
In December 1998, AEI performed a geophysical survey (magnetometry and ground-penetrating 
radar) to ascertain the presence of USTs at the site (AEI 2004).  No underground anomalies 
indicative of remaining USTs were identified (AEI 2004).  Also, an ACHCSA letter dated 22 March 
2005 indicated that the UST system was removed from the site prior to December 1998. 
 
In March 2004, AEI conducted a subsurface investigation at the site in order to collect soil and grab 
groundwater samples (AEI 2004).   Four soil borings (SB1 through SB4) were advanced to depths of 
8 feet bgs (SB3 and SB4), 16 feet bgs (SB1), and 22 feet bgs (SB2) (AEI 2004).   
 
In May 2005, ETIC conducted a subsurface investigation at the site to collect soil and groundwater 
samples (ETIC 2005).  Nine soil borings (SB5-SB13) were advanced to approximately 25 feet bgs.   
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In April and May 2006, ETIC conducted a subsurface investigation at the site, and 17 soil borings 
(SB14-SB20 and V1-V10) were advanced to collect soil, groundwater, and soil vapor samples 
(ETIC 2006b).  
 
Approximate boring locations are shown on Figure 2.  Cumulative soil sample analytical results are 
summarized in Tables 2 and 3.  Groundwater sample analytical results from previous investigations 
are presented in Table 4.   
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3.    SUBSURFACE INVESTIGATION 
 
Between 22 and 24 January 2007, ETIC observed the installation of five soil vapor monitoring wells 
(VW1 through VW5) and four groundwater monitoring wells (MW1, MW2, MW3, and MW5).   
Prior to drilling, permits were obtained from the ACHCSA. Copies of the permits are included in 
Appendix B. The locations of the borings are shown on Figure 2. 
 
An advisory published by the Department of Toxic Substances Control and the Los Angeles 
Regional Water Quality Control Board (DTSC/LARWQCB 2003) was used as a guideline for the 
installation of soil vapor wells and the collection of the shallow soil vapor samples as detailed 
below. 
 
3.1 DRILLING OF SOIL BORINGS 
 
On 22 and 23 January 2007, the borings were cleared by Cascade Drilling, Inc. of Rancho Cordova, 
California (C-57 license #717510).  Borings VW1 through VW5 were cleared with a hand auger to a 
depth of 6 feet bgs. Borings MW1 through MW3 and MW5 were cleared with an air knife and 
vacuum rig to a depth of 5 feet bgs to ensure that there were no obstructions near the potential path 
of the augers.   
 
Borings MW1 through MW3 and MW5 were drilled by Cascade Drilling, Inc. using a truck-
mounted drill rig equipped with 8.25-inch-diameter hollow-stem augers.  Boring MW1 was drilled 
to depth of 26 feet bgs, borings MW2 and MW3 were drilled to 26.5 feet bgs, and boring MW5 was 
drilled to 26 feet bgs. 
 
All borings were logged from the base of the cleared hole to the total depth and selected soil samples 
were collected from each boring for laboratory analysis. 
 
The hollow-stem augers and downhole equipment were pressure washed before drilling began and 
upon completion of each borehole.  Equipment rinsate was collected in 55-gallon drums and 
temporarily stored on the site.  Field methods and procedures are described in the protocols, 
presented in Appendix C.  
 
3.2 SOIL SAMPLING 
 
For borings MW1 through MW3 and MW5, soil samples were collected by driving an 18-inch-by-2-
inch-diameter California-modified split-spoon sampler containing 6-inch stainless steel sleeves 
ahead of the augers into undisturbed soil.  For borings VW1 through VW5, soil samples were 
collected using a slide hammer hand sampler.  The samples were screened in the field with a 
photoionization detector (PID) to determine the relative hydrocarbon content.   
 
The samples were examined for soil characteristics and classified according to the Unified Soil 
Classification System.  The soils are described and the PID readings are recorded on the soil boring 
logs presented in Appendix D.  Selected soil samples were sealed with Teflon tape, capped, labeled, 
placed in a cooler with ice, and submitted to a state-certified laboratory for analysis. 
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3.3 GROUNDWATER MONITORING WELL INSTALLATION  
 
Borings MW1 through MW3 and MW5 were completed as groundwater monitoring wells.  The 
wells were completed in accordance with the protocols provided in Appendix C and the well 
installation requirements issued by the ACHCSA.   
 
The wells were constructed with 2-inch-diameter Schedule 40 polyvinyl chloride (PVC) blank well 
casing and screened with 0.010-inch machine-slotted Schedule 40 PVC casing.  A filter pack of 
#2/12 sand was placed from the total depth of each boring to approximately 2 feet above the top of 
the screened interval of each well.  The wells were then sealed with a 2-foot layer of hydrated 
bentonite chips, followed by neat cement grout to just below ground surface.  The well permits are 
included in Appendix B.  Well construction details are summarized in Table 1 and are shown on the 
soil boring logs provided in Appendix D. 
 
3.4 SOIL VAPOR MONITORING WELL INSTALLATION 
 
Borings VW1 through VW5 were completed as soil vapor monitoring wells.  As previously stated, 
the borings for the wells were cleared to a total depth of approximately 6 feet bgs by Cascade 
Drilling, Inc. using a hand auger.  The wells were completed in accordance with the protocols 
provided in Appendix C and the well installation requirements issued by the ACHCSA.   
 
The vapor monitoring wells were constructed with 0.25-inch-diameter stainless steel tubing 
connected to a 0.4-inch-diameter, 6-inch-long, stainless steel 0.0057-inch screen.  All connections 
were sealed with Swagelok® type fittings.  The screen was capped at the bottom and connected to 
the tubing a Swagelok® type fitting.  A filter pack of #2/12 sand was placed between 5 and 6 feet 
bgs.  The above-ground stainless steel tubing was sealed with a Swagelok® valve.  The wells were 
then sealed with a 1-foot layer (4 to 5 feet bgs) of hydrated bentonite chips, followed by neat cement 
grout to just below ground surface.  The well details are provided in Table 1 and on the boring logs 
in Appendix D. 
 
3.5 WELL DEVELOPMENT 
 
On 8 March 2007, the groundwater monitoring wells were developed.  The wells were surged for 
approximately 15 minutes using a 2-inch surge block.  The wells were then purged of up to 10 
casing volumes of water using a WaTerra system.  Groundwater pH, temperature, and electrical 
conductivity were monitored during purging.  Well development procedures are described in 
Appendix C.  Field data recorded during well development are presented in Appendix E. 
 
3.6 GROUNDWATER SAMPLING 
 
On 8 March 2007, the groundwater monitoring wells were gauged for depth to water with a water 
level meter.  WaTerra tubing and check valves were installed in the wells and groundwater samples 
were collected using the WaTerra system.  The samples were submitted to a state-certified 
laboratory for analysis.  The groundwater monitoring and sampling procedures are described in 
Appendix C.  Field data recorded during sampling are presented in Appendix E. 
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3.7 SOIL VAPOR SAMPLING 
 
On 27 April 2007, soil vapor samples were collected from wells VW1 and VW5.  Soil vapor samples 
could not be collected from wells VW2 through VW4 due to the presence of water in the wells.  
Previous attempts were made to collect soil vapor from the wells on 31 January, 1 and 16 February, 
and 4 April 2007 but vapor samples could not be collected due to the presence of water in the wells. 
 Prior to the sampling, water was present in all of the vapor wells.  In order to collect the vapor 
samples, small diameter tubing was inserted into the wells and water was removed using a peristaltic 
pump.  Vapor samples were then collected from wells VW1 and VW5; however, water returned to 
wells VW2 through VW4 and vapor samples could not be collected. 
 
At least 48 hours was allowed for the equilibration of the subsurface conditions after the installation 
of the wells and before sampling.  Normally, a purge test would be conducted on one well which 
involved purging the well of one (1), three (3), and seven (7) purge volumes and screening the 
samples with a PID to determine the relative hydrocarbon content.  However, due to the potential for 
water to return to wells VW1 and VW5 the purge test was not conducted and a vapor grab sample 
was collected without purging the wells. 
 
The soil vapor samples were collected using a 1-liter Summa vacuum canister.  During sampling, a 
tracer (1,1-difluoroethane [1,1-DFA]) was used to check for leaks.  The samples were submitted to a 
state-certified laboratory for analysis.  The soil vapor sampling procedures are described in 
Appendix C.  The soil vapor sampling field notes are provided in Appendix E.   
 
3.8 SITE SURVEY 
 
On 12 March 2007, the location and top-of-casing elevation of each groundwater monitoring well 
and ground surface elevation of each soil vapor monitoring well were surveyed by Morrow 
Surveying, a licensed land surveyor.  The top-of-casing elevations for the groundwater monitoring 
wells are listed in Tables 1 and 5. The surveyor’s report is provided in Appendix F. 
 
3.9 WASTE CONTAINMENT AND DISPOSAL 
 
The soil generated during drilling activities was collected in 55-gallon drums and temporarily stored 
on the site. Soil samples were collected from the drums, submitted to TestAmerica Incorporated 
(TestAmerica), a California state-certified laboratory in Nashville, Tennessee, composited by the 
laboratory, and analyzed for Total Petroleum Hydrocarbons as gasoline (TPH-g), benzene, toluene, 
ethylbenzene, and xylenes (BTEX), and total lead in order to characterize the soil for proper 
disposal.  The soil was removed from the site on 10 April 2007 and transported to an ExxonMobil-
approved facility.  Waste documentation is provided in Appendix G.  The laboratory analytical 
report and chain-of-custody documentation are included in Appendix H.   
 
Well development and sampling purge water was transported to an ExxonMobil-approved facility on 
12 March 2007.  Waste documentation is provided in Appendix G. 
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Equipment rinsate water was placed in 55-gallon drums.  The water was removed from the site on  
15 May 2007 and transported to an ExxonMobil-approved facility.  Waste documentation is 
provided in Appendix G.   
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4.    RESULTS 
 
4.1 SITE GEOLOGY AND HYDROGEOLOGY  
 
The soils encountered during drilling were generally consistent with those observed in the previous 
borings at the site.  The typical stratigraphy at the site consists of mostly clay and silt from ground 
surface to approximately 17 feet bgs and this is underlain by a layer of silty sand which is 
approximately 4 feet thick.  The silty sand is underlain by sand and gravelly sand to a depth of at 
least 26.5 feet bgs, the maximum depth explored at the site.  Although the layers of clay and silt may 
be water bearing at lower depths, the layers of silty sand and sand and gravel found below 
approximately 17 feet bgs are not only water bearing but are also more permeable. 
 
Detailed soil descriptions are presented in the boring logs in Appendix D. Geologic cross-section 
lines are shown on Figure 3 and geologic cross-sections are shown on Figures 4 and 5. 
 
Groundwater monitoring wells MW1 through MW3 and MW5 are screened from 10 to 25 feet bgs. 
On 8 March 2007, the depth to water below top of casing was measured in the wells and was 
recorded at between 14.31 and 16.97 feet below top of casing.  A groundwater flow direction was 
calculated toward the northeast at a hydraulic gradient of 0.013 (Figure 6). 
 
4.2 SOIL SAMPLE ANALYTICAL METHODS AND RESULTS 
 
Selected soil samples collected were submitted to TestAmerica and analyzed for TPH-g and Total 
Petroleum Hydrocarbons as diesel (TPH-d) by EPA Method 8015B, for BTEX by EPA Method 
8021B and 8260B, and for methyl tertiary butyl ether (MTBE), tertiary butyl alcohol (TBA), 
diisopropyl ether (DIPE), ethyl tertiary butyl ether (ETBE), tertiary amyl methyl ether (TAME), 1,2-
dibromoethane (EDB), and 1,2-dichloroethane (1,2-DCA) by EPA Method 8260B.  Analytical 
results are summarized in Table 2 and 3 and on Figure 7.  The laboratory analytical reports and 
chain-of-custody documentation for soil samples are included in Appendix H. 
 
• Benzene (by EPA Method 8260B) was detected at a maximum concentration of 0.00517 

milligrams per kilogram (mg/kg) (MW5, 24-24.5 feet bgs). 
 
• TPH-g was detected at a maximum concentration of 964 mg/kg (MW2, 26-26.5 feet bgs).    
 
• TPH-d was detected at a maximum concentration of 10.6 mg/kg (MW2, 26-26.5 feet bgs).  
 
• MTBE, EDB, 1,2-DCA, DIPE, TBA, TAME, and ETBE were not detected above laboratory 

reporting limits. 
 
Soil samples collected at 5 to 5.5 feet bgs from borings VW1 through VW5 were also submitted to 
TestAmerica and analyzed for percent moisture and porosity.  Soil physical properties are 
summarized in Table 6.  The laboratory analytical reports and chain-of-custody documentation for 
soil samples are included in Appendix H. 
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4.3 GROUNDWATER SAMPLE ANALYTICAL METHODS AND RESULTS 
 
Groundwater samples collected from wells MW1 through MW3 and MW5 were submitted to 
TestAmerica and analyzed for TPH-g and TPH-d by EPA Method 8015B, for BTEX by EPA 
Method 8021B, and for MTBE, EDB, 1,2-DCA, DIPE, TBA, TAME, and ETBE by EPA Method 
8260B.  Analytical results are summarized in Table 5 and on Figure 6.  The laboratory analytical 
reports and chain-of-custody documentation for groundwater samples collected during this 
investigation are included in Appendix H. 
 
• Benzene was detected at a maximum concentration of 1.33 micrograms per liter (µg/L) (MW2).  
 
• TPH-g was detected at a maximum concentration of 1,620 µg/L (MW2). 
 
• TPH-d was detected at a maximum concentration of 550 µg/L (MW2).  
 
• MTBE was detected at a maximum concentration of 1.91 µg/L (MW1).   
 
• TAME was detected at a maximum concentration of 0.560 µg/L (MW1).  
 
• EDB, 1,2-DCA, DIPE, TBA, and ETBE were not detected above laboratory reporting limits.  
 
4.4 SOIL VAPOR  SAMPLE ANALYTICAL METHODS AND RESULTS 
 
Soil vapor samples collected from wells VW1 and VW5 were submitted for analysis to Calscience 
Environmental Laboratories, Inc., a California state-certified laboratory in Garden Grove, California. 
The samples were analyzed for TPH-g by EPA Method TO-3(M) and for BTEX, MTBE, TBA, 
DIPE, ETBE, TAME, EDB, 1,2-DCA, and 1,1-DFA by EPA Method TO-15. The samples were also 
analyzed for oxygen/argon by ASTM D-1946.  The analytical results for the soil vapor samples are 
presented in Table 7 and on Figure 8.  The soil vapor sample laboratory analytical report and chain-
of-custody documentation are included in Appendix H. 
 
• Benzene was detected at a maximum concentration of 4.4 micrograms per cubic meter (µg/m3) 

(VW5). 
 
• TPH-g, MTBE, TBA, DIPE, ETBE, TAME, EDB, and 1,2-DCA were not detected at or above 

laboratory reporting limits in any soil vapor samples collected during this investigation. 
 
• 1,1-DFA, used as a leak tracer, was not detected at or above laboratory reporting limits in any 

soil vapor samples collected during this investigation. 
 
The results for the soil vapor samples were used as part of a human health risk assessment (see 
Section 6). 
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5.    DISTRIBUTION AND EXTENT OF PETROLEUM HYDROCARBONS 
IN THE SUBSURFACE 

 
5.1 PETROLEUM HYDROCARBON IMPACT TO SOIL 
 
Soil boring data indicate that the highest concentrations of hydrocarbons detected in soil are located 
within the area of the former USTs.  Soil borings SB1, SB17, and SB20 are all located within the 
area of the former USTs and the maximum concentrations of TPH-g at and above 20 feet bgs in soil 
samples from these borings were found at 1,000 mg/kg (SB1, 11 feet bgs), at 320 mg/kg (SB17, 
19.5-20 feet bgs), and at 2,700 mg/kg (SB20, 19.5-20 feet bgs), respectively.  These concentrations 
are confined to the layers of clay and silt and sandy silt and may be residual concentrations from the 
former USTs.  These concentrations are presumed to be the cause of the concentrations of 
hydrocarbons discovered in the groundwater beneath the site.  Figure 5 presents a cross-section 
through the area of the former USTs and includes these borings. 
 
Geologic cross-section lines are shown on Figure 3 and geologic cross-sections are shown on 
Figures 4 and 5.  Soil analytical results for the current investigation are shown on Figure 7 and in 
Tables 2 and 3.  Soil analytical results for previous investigations are shown in Appendix I (ETIC 
2006b) and in Tables 2 and 3. 
 
5.2 PETROLEUM HYDROCARBON IMPACT TO GROUNDWATER 
 
Groundwater data for soil borings and groundwater monitoring wells indicate that the highest 
concentrations of hydrocarbons detected in groundwater are located within the area of the former 
USTs.  Soil borings SB1, SB2, SB17, and SB20 are all located near or within the area of the former 
USTs.  The concentrations of TPH-g in groundwater samples from these borings were found at 
3,200 µg/L, 7,000 µg/L, 60,800 µg/L, and 41,800 µg/L, respectively.  Groundwater analytical results 
for previous investigations are shown in Appendix I and in Table 4. 
 
Groundwater samples from soil borings typically represent concentrations of hydrocarbons in both 
the dissolved phase and adhered phase.   During the current investigation, groundwater monitoring 
wells MW1 through MW3 and MW5 were installed.  The concentrations of TPH-g detected in the 
groundwater samples from the wells was 1,620 µg/L from MW2 and 440 µg/L from MW1; TPH-g 
was not detected in groundwater samples from any of the other wells.  The concentrations in the 
groundwater monitoring wells are significantly lower than those of the groundwater samples 
collected from the borings.  However, the groundwater monitoring wells were not installed within 
the vicinity of the former USTs and only one monitoring event has been conducted.  Additional 
groundwater monitoring events should be conducted in order to evaluate trends of dissolved phase 
hydrocarbon concentrations over time.  In addition, the installation of one additional groundwater 
monitoring well (MW4) is still proposed offsite to the southwest.  Groundwater results from the 
current investigation are shown on Figure 6 and in Table 5. 
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6.    HUMAN HEALTH RISK ASSESSMENT 
 
An HHRA including evaluation of potential risks associated with vapor intrusion into onsite 
structures and adjacent offsite structures was performed for the potentially complete exposure  
pathways corresponding to site and vicinity land use.  Vapor intrusion and associated health risk 
assessment was conducted using soil and soil vapor data collected from vapor monitoring wells 
VW1 and VW5.   
 
6.1 EXPOSURE ASSESSMENT 
 
As previously indicated, the site is currently a small landscaped area with no onsite buildings.  
Redevelopment of the site with a commercial retail structure in the north corner of the site is 
currently proposed by the property owner.  Static groundwater beneath the site is generally at a 
depth of approximately 15 feet.  Five public or private wells are located within a 2,000-foot radius 
from the site and, based on the distance of these wells from the site, groundwater at these wells is not 
expected to be impacted by the concentrations of hydrocarbons at the site (ETIC 2006b).  Land use 
adjacent and to the southwest of the site is residential. 
 
Based on the above site conditions, potential exposure pathways and receptors were evaluated as 
follows: 
 
6.1.1 Daily Site Occupants 
 
Currently the site is a vacant lot with no occupants; therefore, direct exposure (incidental ingestion 
and dermal contact) to chemicals of potential concern (COPCs) in soil at the site is considered 
incomplete for daily site occupants.  Construction of a commercial structure is proposed for the 
north corner of the site and a paved surface is anticipated to cover the remaining portion of the site.  
Should the paved surface at the site be removed in the future, potential direct exposure to COPCs in 
shallow soils (0 to 10 feet bgs) may be considered complete.   
 
Given the depth to groundwater and the absence of onsite water supply wells, direct exposure to 
groundwater by future onsite occupants is considered incomplete. 
 
Due to the volatile nature of select COPCs, exposure pathways associated with emission of volatiles 
from soil and groundwater to indoor air may be considered complete for future onsite occupants.  
The indoor air exposure pathway is quantitatively evaluated using the results of the recent soil vapor 
investigation.  
 
6.1.2 Future Construction/Maintenance Workers 
 
Due to the presence of landscaped areas across the site, direct exposure to COPCs in soil is 
considered complete for maintenance workers.  Future construction/maintenance workers may also 
be exposed to COPCs in shallow soils (0 to 10 feet bgs) during the redevelopment of the site.   
 
Given the depth to groundwater, it is not likely that typical construction/maintenance work will 
require penetration to depths corresponding to the water table; hence, construction/maintenance 



   

G:\Projects\74121\Public\2007 WIR Additional RA Report\7-4121 WIR-ARA Text2.doc 13 

worker exposure to groundwater COPCs is considered incomplete.  If construction/maintenance 
work required penetration to depths corresponding to the water table, the potential for exposure to 
groundwater by construction/maintenance workers would be addressed by a site-specific worker 
health and safety plan outlining necessary protective measures, including use of personal protective 
equipment.  It is worth noting that construction/maintenance activities to depths beneath the water 
table will likely be preceded by dewatering activities, which will limit the potential for incidental 
direct exposure to groundwater by future construction/maintenance workers.  
 
6.1.3 Offsite Receptors 
 
Offsite land use in the immediate vicinity of the site is residential toward the west and commercial 
toward the east.  Five public or private wells are located within a 2,000-foot radius from the site and, 
based on the distance of these wells from the site, groundwater at these wells is not expected to be 
impacted by the concentrations of hydrocarbons at the site (ETIC 2006b).  As such, the sole 
potential for exposure to COPCs at offsite locations is emission of volatiles from groundwater from 
the site.  Therefore, the groundwater to indoor air exposure pathway may be considered complete for 
offsite receptors.  The groundwater to indoor air exposure pathway for offsite residential and 
commercial receptors is quantitatively evaluated using the results of the recent soil vapor 
investigation. 
 
6.2 TIER I SCREENING OF POTENTIAL HEALTH RISKS 
 
As the first step toward evaluation of potential health risks associated with the onsite COPCs, a Tier 
I risk analysis was performed.  This analysis consisted of comparison of the site maximum shallow 
soil and soil gas concentrations to relevant Environmental Screening Levels (ESLs) developed by 
the San Francisco Bay Regional Water Quality Control Board (RWQCB 2005) and corresponding to 
each of the complete exposure pathways discussed above.  This comparison is summarized in Tables 
8 and 9.  The ESLs adopted by the RWQCB correspond to a target carcinogenic risk level of 1 x 10-6 
and a target non-carcinogenic hazard quotient of 0.2 (0.5 for TPH-g). 
 
Table 8 summarizes a comparison of the maximum COPC concentration in shallow soils (0 to 10 
feet bgs) detected during investigations versus ESLs corresponding to direct exposure by 
commercial/industrial workers (Table K-2, RWQCB 2005) and future construction/trench workers 
(Table K-3, RWQCB 2005).  As indicated in Table 8, none of the COPC concentrations in shallow 
soils exceed the relevant ESLs. 
 
Table 9 summarizes a comparison of the soil vapor concentrations (at 5-6 feet bgs) detected on 27 
April 2007 to residential and commercial/industrial ESLs for carcinogenic and non-carcinogenic 
effects corresponding to potential vapor intrusion concerns (Table E-2, RWQCB 2005).  As shown 
in Table 9, none of the COPC concentrations in soil gas exceed the relevant ESLs. 
 
Based on the above screening, site-related COPCs in soil and groundwater are insignificant in terms 
of health risks to current and future onsite occupants, and offsite receptors. 
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7.    EVALUATION OF REMEDIAL ALTERNATIVES 
 
An evaluation of remedial alternatives is presented below to address site conditions.   
 
7.1 REMEDIAL GOALS AND OBJECTIVES 
 
Based on the California Code of Regulations (CCR), Title 23, Division 3, Chapter 16, Section 
2725(g)(1), Corrective Action Plans for waters with current or potential beneficial use must propose 
Federal and State maximum contaminant levels (MCLs) as cleanup goals.  These levels are based on 
the unlikely scenario of an onsite receptor that would use or drink the groundwater beneath the site.  
Additionally, the experience of the environmental industry during cleanup efforts has shown that 
MCLs may not be economically or technically attainable with the technology currently available.  
Typically, mass removal rates reach asymptotic levels prior to reaching MCLs.  Once asymptotic 
levels are reached, further remediation may not significantly change soil or groundwater 
concentrations at rates any greater than natural processes.  If asymptotic mass removal rates are 
reached prior to achieving groundwater MCLs, then residual risk management will be proposed.  In 
addition, a human health risk assessment indicates that the site-related COPCs in soil and 
groundwater are insignificant in terms of health risks to current and future onsite occupants, and 
offsite receptors (Section 6). 
 
The remedial goals and objectives for this project are (1) mass reduction of hydrocarbons in the 
subsurface and (2) control of the migration of dissolved phase hydrocarbons. 
 
7.2  SCREENING CRITERIA FOR CORRECTIVE ACTION ALTERNATIVES 
 
The selection of an appropriate remedial alternative for corrective action at the site is based on 
evaluation of the following criteria: 
 
• Reduction of Toxicity, Mobility, and Volume.  This criterion establishes preference for an 

alternative that will produce permanent and significant mass reductions.  The evaluation focuses 
on the amount of chemicals to be destroyed or treated, the type and quantity of residual 
chemicals that will remain after treatment, and the effectiveness of the remedial alternatives. 

 
• Technical Feasibility.  The evaluation focuses on the possibility of implementation given site 

constraints, reliability of the technology, and the ability to monitor the performance of an 
alternative.  Each alternative requires evaluation against site-specific hydrogeologic conditions. 
 

• Cost.  This criterion is used to assess capital and operation and maintenance (O&M) costs on a 
conceptual level only.  Capital costs include direct costs, such as equipment purchase and site 
construction/development, and indirect costs, including fees for engineering design and 
permitting, and startup expenses.  O&M costs include ongoing labor, materials, repairs, 
administrative fees, and reporting costs during the operating and monitoring period. 
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7.3 DEVELOPMENT OF CORRECTIVE ACTION ALTERNATIVES 
 
The following discussion of the characteristics of the remedial technologies is based on a review of 
remediation case studies for the technologies and professional judgment. 
 
Based on current and historical site conditions, the following remedial alternatives were considered 
but not evaluated in detail for the accompanying reasons. 
 
• Air Sparging.  Air sparging involves in-situ injection of air into the subsurface causing 

volatilization of hydrocarbons and subsequent recovery of vapors by vapor extraction.  In-situ air 
sparge points would typically be installed in high permeable soils in the saturated zone to allow 
maximum flow of air through the hydrocarbon impacted area.  Vapor extraction wells screened 
in the vadose/capillary fringe zone are used to recover the hydrocarbon vapors generated from 
sparging.  The vadose zone beneath the site is composed of low permeable silts and clay and 
may inhibit the upward migration and capture of vapors generated by air sparging.   

 
• Soil Vapor Extraction (SVE).  SVE is only applicable for remediation of hydrocarbon impacted 

soil in the vadose zone.  Although it is a useful technology for vapor control, it cannot be used 
alone for removal of hydrocarbons below the water table.  SVE would typically be installed in 
high permeability soils in the vadose zone to allow maximum flow of air through the 
hydrocarbon impacted area.  Given the fact that the highest concentrations of hydrocarbons are 
located within soils composed of clay and silt and silty sand this alternative appears to be 
infeasible for the site. 

 
• Interception trench.  For effective source reduction, a trench would need to be installed near 

the former UST field.  To effectively reduce hydrocarbon migration, at least one additional 
trench would be needed downgradient.  The expense of a groundwater pump and treat system 
would be added to trenching costs. 

 
• No remedial action.  Passive monitoring and natural attenuation may be considered in the 

future, but given the current site conditions, this alternative does not address the subsurface 
impacts in a timely manner. 

 
The following remedial alternatives were considered in detail: 
 
7.3.1 Alternative 1 – Groundwater Pump and Treat 
 
A groundwater pump and treat system would include extraction wells with submersible electric 
pumps, shallow trenching and conveyance piping, an above-ground treatment compound with 
necessary equipment and controls, and discharge of treated water to a sanitary or storm sewer 
discharge point.   
 
The implementation of groundwater pump and treat would be most effective for sites with high 
dissolved phase concentrations and sites with fairly permeable water-bearing zones.  Although only 
one sampling of the new groundwater monitoring wells has been conducted, it appears that dissolved 
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phase concentrations are too low to warrant the installation of a groundwater pump and treat system. 
  
Implementation of this alternative would require the procurement and installation of equipment, 
trenching and the installation of new piping, and the installation of equipment in the compound. At 
this time, site conditions do not indicate that the benefits of the implementation of this alternative 
would justify the associated costs. 
 
7.3.2 Alternative 2 – Dual-Phase Extraction 
 
Dual-phase extraction (DPE) is a technology that uses high vacuum to remove liquids and vapors 
from wells placed in the source area of a site.  Typically, a blower or liquid ring pump is used to 
generate a vacuum of at least 20 inches of mercury.  The vacuum is applied to dip-tubes that are 
placed in extraction wells.  The ends of the dip-tubes are usually placed below the water level and 
are used to depress the water level while extracting vapors through the newly formed vadose zone.  
During operation, soil vapor, groundwater, and liquid-phase hydrocarbons (if present) are all 
extracted from the extraction wells through the dip-tubes.  This technology is effective at 
remediating smear zones that are less than 35 feet in depth. 
 
As with SVE, the fact that the highest concentrations of hydrocarbons are located within soils 
composed of clay and silt and silty sand makes the implementation of this alternative questionable.  
 
Implementation of this alternative would require the procurement and installation of equipment, 
trenching and the installation of new piping, and the installation of equipment in the compound. At 
this time, site conditions do not indicate that the benefits of the implementation of this alternative 
would justify the associated costs. 
 
7.3.3 Alternative 3 – Excavation 
 
Excavation involves the direct removal of impacted soil from the subsurface, the treatment or off-
haul of the soil, and the backfilling and compaction of the excavation.  This alternative is typically 
only applicable for sites with relatively shallow impacts at depths which can be reached with 
conventional excavation equipment and at sites with no structures which could be impacted.  If 
groundwater is encountered during excavation, then the excavation is typically dewatered and the 
groundwater is treated and discharged or off-hauled.  Air quality issues during excavation also need 
to be addressed. 
 
Site data indicate that the highest concentrations of hydrocarbons detected in soil are located within 
the area of the former USTs.  Borings advanced within that area show the highest impacts between 
approximately 11 and 20 feet bgs within layers of clay and silt and sandy silt.  In addition, the site 
contains landscaping areas and no onsite structures.  
 
Implementation of this alternative would require the excavation of soil from the area of the former 
USTs to a depth of approximately 20 feet bgs.  If groundwater were to enter the excavation it would 
also have to be removed.  Given the site conditions, this alternative would be the most cost-effective 
of the alternatives and would take the least time to complete as compared to the other alternatives.   
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8.    PROPOSED CORRECTIVE ACTION 
 
Three different corrective action alternatives were evaluated in detail for the remediation of the 
residual hydrocarbons in the subsurface:  (1) Groundwater Pump and Treat, (2) Dual-Phase 
Extraction, and (3) Excavation.  The details of the three remedial alternatives are presented in 
Section 7 of this report. 
 
8.1 RECOMMENDED CORRECTIVE ACTION ALTERNATIVE 
 
The recommended corrective action is excavation with the objective to achieve the remedial goals of 
the mass reduction of hydrocarbons in the subsurface and the control of the migration of dissolved 
phase hydrocarbons.  This is with an understanding that MCLs for groundwater are not likely to be 
reached in an economical or timely manner with currently available technology.  This remedial 
option is the most likely to reduce the mass of hydrocarbons in the subsurface in a timely manner 
and is the most technically feasible and cost effective of the alternatives considered.   
 
The goal of excavation would be to remove the elevated concentrations of hydrocarbons in soil 
which are confined to the layers of clay and silt and sandy silt and may be residual concentrations 
from the former USTs (see Section 5.1).   
 
The implementation of excavation would include the removal of impacted soil and possibly 
groundwater from the area of the former USTs.  The work would be completed prior to the planned 
development of the site with the proposed commercial retail structure in the north corner of the site.  
The excavation area would encompass at least the area of the former USTs.  The initial area of the 
proposed excavation measures approximately 24 feet by 27 feet and the initial depth is 20 feet.  
Proper sloping, benching, and/or shoring will be provided for stability of the excavation.  Limited 
dewatering of the proposed excavation will take place as needed to provide stability to the 
excavation and to add to the remediation of groundwater at the site.  The area of the proposed 
excavation is shown on Figure 9. 
 
8.1.1 Soil Sampling 
 
Soil samples will be obtained from each sidewall to confirm that the impacted soil has been removed 
and to document any residual concentrations left in place.  The soil samples will be analyzed for: 
 
• TPH-g and TPH-d by EPA Method 8015B. 
• BTEX by EPA Method 8021B. 
• MTBE, TBA, DIPE, ETBE, TAME, EDB, and 1,2-DCA by EPA Method 8260B. 
• Total lead by EPA Method 6010B.  
 
8.1.2 Waste Containment and Disposal  
 
The groundwater generated will be stored in one or more temporary above ground storage tanks.  A 
capacity of at least 10,000 gallons in temporary above ground storage will be available onsite for the 
dewatering.  The groundwater will be removed from the site and transported to an ExxonMobil-
approved disposal facility. 
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The soil generated during these activities will be placed in stockpiles and covered by plastic and 
temporarily stored onsite or directly off-hauled.  The soil will be removed from the site and 
transported to an ExxonMobil-approved disposal facility. 
 
8.1.3 Addition of Oxygen Releasing Compounds  
 
Oxygen releasing compounds (ORC), made by Regenesis Bioremediation Products, Inc. 
(Regenesis), will be added to the excavation.  The purpose of the ORC is to increase the dissolved 
oxygen content of the groundwater in an effort to accelerate the bioremediation of the hydrocarbons. 
 Information from Regenesis describing ORC and a material safety data sheet for ORC is provided in 
Appendix J.  
 
8.1.4 Backfilling and Compaction  
 
Once the excavation activities are completed, the excavation will be backfilled and compacted.  The 
excavation will be backfilled with approximately 3 feet of ½-inch drain rock surrounded with a 
geotextile fabric.  The excavation will then be filled with select import fill material compacted to 
90% compaction to a depth of between 1 and 3 feet bgs.  The remainder of the excavation will be 
filled with Class II aggregate base compacted to 95% compaction.   
 
It should be noted that alternate backfill materials and compaction specifications may be chosen 
based on the backfill requirements for the planned development of the site.   
 
 8.1.5 Remedial Progress Monitoring  
 
Groundwater monitoring will be conducted on a quarterly basis for the site and all existing wells will 
be gauged and sampled.  The results of subsequent events of groundwater monitoring will be 
submitted under separate cover.   
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9.    CONCLUSIONS AND RECOMMENDATIONS 
 
Between 22 and 24 January 2007, ETIC observed the installation of five soil vapor monitoring wells 
(VW1 through VW5) and four groundwater monitoring wells (MW1, MW2, MW3, and MW5). 
 
Groundwater monitoring wells MW1 through MW3 and MW5 will be sampled on a quarterly basis 
which will provide data on the extent of dissolved phase hydrocarbon concentrations.  In addition, 
the installation of one additional groundwater monitoring well (MW4) is still proposed offsite to the 
southwest.   
 
Soil vapor samples could not be collected from wells VW2 through VW4 due to the presence of 
water in the wells.  Also, due to the potential for water to return to wells VW1 and VW5 the purge 
test was not conducted and a vapor grab sample was collected without purging the wells.   
 
An HHRA was performed using soil and soil vapor data collected during the current investigation.  
A comparison of the soil vapor concentrations collected during this investigation with 
commercial/industrial ESLs for carcinogenic and non-carcinogenic effects corresponding to 
potential vapor intrusion concerns indicates that none of the COPC concentrations in soil vapor 
exceed the relevant ESLs.  Also, the results of the shallow soil and soil vapor samples collected 
during this investigation and previous investigations suggest that risks to daily site occupants are 
insignificant from direct exposure to shallow soils. 
 
As a result of the evaluation of various corrective action alternatives, excavation is the recommended 
corrective action for this site.  Upon approval from the ACHCSA, the excavation activities outlined 
in this report will be planned and implemented.  The ACHCSA will be kept informed of the status of 
the remedial action.  A report detailing the results of the remedial action will be submitted within 90 
days of remedial action completion.  Additionally, in the event that the work scope must be altered 
significantly, the ACHCSA will be notified prior to implementing those changes to the work scope. 
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TABLE 1

Well   
Number

Well 
Installation 

Date

Elevation 
TOC   
(feet)

Casing 
Material

Total 
Depth 
(feet)

Well 
Depth 
(feet)

Borehole 
Diameter 
(inches)

Casing 
Diameter 
(inches)

Slot Size 
(inches)

Filter Pack            
Material

MW1 a 01/23/07 82.47 PVC 26.5 25 8 2 10 - 25 0.010 8 - 25 #2/12 Sand

MW2 a 01/23/07 84.40 PVC 26.5 25 8 2 10 - 25 0.010 8 - 25 #2/12 Sand

MW3 a 01/24/07 83.25 PVC 26.5 25 8 2 10 - 25 0.010 8 - 25 #2/12 Sand

MW5 a 01/23/07 82.65 PVC 26.5 25 8 2 10 - 25 0.010 8 - 25 #2/12 Sand

VW1 a 01/22/07 -- SS 6 6 6 0.125 5.25 - 5.75 0.010 5 - 6 #2/12 Sand

VW2 a 01/22/07 -- SS 6 6 6 0.125 5.25 - 5.75 0.010 5 - 6 #2/12 Sand

VW3 a 01/22/07 -- SS 6 6 6 0.125 5.25 - 5.75 0.010 5 - 6 #2/12 Sand

VW4 a 01/22/07 -- SS 6 6 6 0.125 5.25 - 5.75 0.010 5 - 6 #2/12 Sand

VW5 a 01/22/07 -- SS 6 6 6 0.125 5.25 - 5.75 0.010 5 - 6 #2/12 Sand

a

PVC
SS
TOC

Screened 
Interval 
(feet)

Filter Pack 
Interval 
(feet)

WELL CONSTRUCTION DETAILS, FORMER EXXON RS 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA

Top of casing.

Well surveyed on 12 March 2007 by Morrow Surveying.

Polyvinyl chloride.
Stainless steel.
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TABLE 2

Concentration (mg/kg)
Benzene Toluene Ethyl-benzene Total Xylenes TPH-g TPH-d MTBE

SB1 03/19/04 11 0.55 11 0.92 2.6 1,000 590 <2.5

SB2 03/19/04 18 <0.05 0.39 0.40 0.13 65 37 <0.5

SB3 03/19/04 5 <0.005 <0.005 <0.005 <0.005 <1.0 <1.0 <0.05

SB4 03/19/04 5 <0.005 <0.005 <0.005 <0.005 <1.0 2.1 <0.05

SB5 05/26/05 5-5.5 <0.001 <0.005 <0.005 <0.005 <4.98 <10.1 <0.002a

SB5 05/26/05 17.5-18 <0.001 <0.005 <0.005 <0.005 <4.97 <9.92 <0.002a

SB5 05/26/05 24.5-25 <0.001 <0.005 <0.005 <0.005 <4.99 10.6 <0.002a

SB6 05/26/05 5-5.5 <0.001 <0.005 <0.005 <0.005 <5.03 10.2 <0.002a

SB6 05/26/05 19.5-20 <0.001 <0.005 <0.005 <0.005 <5.03 <10.1 <0.002a

SB6 05/26/05 21.5-22 <0.001 <0.005 <0.005 <0.005 <4.96 <10 <0.002a

SB6 05/26/05 24.5-25 <0.001 <0.005 <0.005 <0.005 <4.98 <10 <0.002a

SB7 05/26/05 5-5.5 <0.001 <0.005 <0.005 <0.005 <5.02 <10.2 <0.002a

SB7 05/26/05 18-18.5 <0.001 <0.005 <0.005 <0.005 <5 <10 <0.002a

SB7 05/26/05 22.5-23 <0.001 <0.005 <0.005 <0.005 <4.96 <10 <0.002a

SB7 05/26/05 24.5-25 <0.001 <0.005 <0.005 <0.005 <5.02 <10.2 <0.002a

SB8 05/26/05 5-5.5 <0.001 <0.005 <0.005 <0.005 <4.97 <9.92 <0.002a

SB8 05/26/05 17.5-18 0.0010b <0.005 <0.005 <0.005 <4.96 <9.92 <0.002a

SB8 05/26/05 21.5-22 0.0307 <0.005 0.0120 0.0205 11.2 <10 <0.002a

SB8 05/26/05 24.5-25 0.0414 0.0153 0.0184 0.0197 10.2 <10 <0.002a

SB9 05/27/05 5-5.5 <0.001 <0.005 <0.005 <0.005 <5.02 <9.80 <0.002a

SB9 05/27/05 18-18.5 <0.001 <0.005 <0.005 <0.005 <5 <10 <0.002a

SB9 05/27/05 19.5-20 <0.001 <0.005 <0.005 <0.005 <4.96 <10 <0.002a

SB9 05/27/05 24.5-25 1.58 1.10 0.400 1.72 279 <9.88 <0.002a

SB10 05/27/05 5-5.5 <0.001 <0.005 <0.005 <0.005 <5.01 <9.92 <0.002a

SB10 05/27/05 17.5-18 <0.001 <0.005 <0.005 <0.005 <5.03 <10 <0.002a

FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 
SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8015B AND 8021B,

Depth           
(feet)DateSample ID
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TABLE 2

Concentration (mg/kg)
Benzene Toluene Ethyl-benzene Total Xylenes TPH-g TPH-d MTBE

FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 
SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8015B AND 8021B,

Depth           
(feet)DateSample ID

SB10 05/27/05 24.5-25 <0.001 <0.005 <0.005 <0.005 <5.01 <10 <0.002a

SB11 05/27/05 5-5.5 <0.001 <0.005 <0.005 <0.005 <4.99 <10.2 <0.002a

SB11 05/27/05 18.5-19 <0.001 <0.005 <0.005 <0.005 <4.95 <10 <0.002a

SB11 05/27/05 24.5-25 0.0082 <0.005 <0.005 0.0053 <4.98 <10 <0.002a

SB12 05/27/05 5-5.5 <0.001 <0.005 <0.005 <0.005 <4.97 <10 <0.002a

SB12 05/27/05 16.5-17 <0.001 <0.0051 <0.0051 <0.0051 <5.05 <9.88 <0.002a

SB12 05/27/05 25.5-26 <0.001 <0.005 <0.005 <0.005 <4.98 <9.96 <0.002a

SB13 05/27/05 5-5.5 <0.001 <0.005 <0.005 <0.005 <5.02 <9.92 <0.002a

SB13 05/27/05 18.5-19 <0.001 <0.0051 <0.0051 <0.0051 <5.05 <9.92 <0.002a

SB13 05/27/05 24.5-25 0.0011 <0.005 <0.005 <0.005 <4.95 <9.92 <0.002a

SB14 05/02/06 5-5.5 <0.001 <0.001 <0.001 <0.001 <0.1 3.2 <0.005a

SB14 05/02/06 10-10.5 <0.001 <0.001 <0.001 <0.001 <0.1 6.5 <0.005a

SB14 05/02/06 15-15.5 <0.001 <0.001 <0.001 <0.001 <0.1 2.1 <0.005a

SB14 05/02/06 20-20.5 <0.001 <0.001 <0.001 0.0088 1.300 2.8 <0.005a

SB14 05/02/06 24.5-25 <0.001 <0.001 <0.001 <0.001 <0.1 2.2 <0.005a

SB15 05/02/06 5-5.5 <0.001 <0.001 <0.001 <0.001 <0.1 3.1 <0.005a

SB15 05/02/06 15-15.5 <0.001 <0.001 <0.001 <0.001 <0.1 8.7 <0.005a

SB15 05/02/06 20-20.5 <0.001 <0.001 0.0016 <0.001 0.160 2.5 <0.005a

SB15 05/02/06 24.5-25 <0.001 <0.001 0.0069 <0.001 0.270 1.3 <0.005a

SB16 05/02/06 5-5.5 <0.001 <0.001 <0.001 <0.001 <0.1 14 <0.005a

SB16 05/02/06 10-10.5 <0.001 <0.001 <0.001 <0.001 <0.1 5.2 <0.005a

SB16 05/02/06 15-15.5 <0.001 <0.001 <0.001 <0.001 <0.1 4.2 <0.005a

SB16 05/02/06 20-20.5 0.120 0.052 0.043 0.060 14 9.3 <0.005a

SB16 05/02/06 24.5-25 <0.001 <0.001 0.0018 <0.001 <0.1 <1.0 <0.005a

SB17 05/02/06 5.5-6 <0.001 <0.001 <0.001 <0.001 <0.1 18 <0.005a

SB17 05/02/06 10-10.5 <0.01 0.030 0.310 <0.01 38 260 <0.12a

SB17 05/02/06 15-15.5 0.018 0.0028 0.017 0.0040 0.700 3.5 <0.005a
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TABLE 2

Concentration (mg/kg)
Benzene Toluene Ethyl-benzene Total Xylenes TPH-g TPH-d MTBE

FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 
SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8015B AND 8021B,

Depth           
(feet)DateSample ID

SB17 05/02/06 19.5-20 3.2 2.0 8.8 31 320 18 <1.2a

SB17 05/02/06 24.5-25 <0.001 <0.001 <0.001 0.0011 <0.1 1.1 <0.005a

SB18 05/03/06 5-5.5 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

SB18 05/03/06 10-10.5 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

SB18 05/03/06 15-15.5 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

SB18 05/03/06 19.5-20 <0.10 <0.10 <0.10 <0.10 29 14 <0.005a

SB18 05/03/06 24.5-25 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

SB19 05/02/06 5-5.5 <0.001 <0.001 <0.001 <0.001 <0.1 1.4 <0.005a

SB19 05/02/06 10-10.5 <0.001 <0.001 <0.001 0.0015 0.230 4.8 <0.005a

SB19 05/02/06 15-15.5 <0.001 <0.001 <0.001 <0.001 <0.1 1.2 <0.005a

SB19 05/02/06 20-20.5 <0.10 <0.10 <0.10 0.15 19 5.8 <0.005a

SB19 05/02/06 24.5-25 <0.001 <0.001 <0.001 <0.001 <0.1 1.7 <0.005a

SB20 05/02/06 5.5-6 <0.001 <0.001 <0.001 <0.001 <0.1 14 <0.005a

SB20 05/02/06 10-10.5 0.58 0.60 0.80 0.72 76 98 <0.051a

SB20 05/02/06 15-15.5 26 39 24 12 1,300 270 <0.12a

SB20 05/02/06 19.5-20 20 18 66 280 2,700 250 <2.5a

SB20 05/02/06 23.5-24 0.013 0.0047 0.023 0.0082 0.610 7.0 <0.005a

SB21 05/02/06 8-8.5 <0.001 <0.001 <0.001 <0.001 <0.1 1.4 <0.005a

SB21 05/02/06 13-13.5 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

SB21 05/02/06 18-18.5 <0.001 <0.001 <0.001 <0.001 <0.1 1.7 0.0088a

SB21 05/02/06 19.5-20 <0.001 <0.001 <0.001 0.014 <1 2.4 0.012a

SB21 05/02/06 23-23.5 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

SB21 05/02/06 24.5-25 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

V3 05/03/06 9.5-10 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

V4 05/03/06 5-5.5 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

V4 05/03/06 7.5-8 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

V5 05/03/06 5-5.5 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a
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TABLE 2

Concentration (mg/kg)
Benzene Toluene Ethyl-benzene Total Xylenes TPH-g TPH-d MTBE

FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 
SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8015B AND 8021B,

Depth           
(feet)DateSample ID

V5 05/03/06 7.5-8 <0.001 <0.001 <0.001 <0.001 0.240 <1.0 <0.005a

V8 05/03/06 5-5.5 <0.001 <0.001 <0.001 <0.001 <0.1 <1.0 <0.005a

V8 05/03/06 7.5-8 <0.001 <0.001 <0.001 <0.001 <0.1 1.0 <0.005a

VW1 01/22/07 5.5-6 <0.00101 <0.00101 <0.00101 <0.00303 <0.101 <3.96 <0.00200a

VW2 01/22/07 5.5-6 <0.000990 <0.000990 <0.000990 <0.00297 <0.0990 <3.91 <0.00200a

VW3 01/22/07 5.5-6 <0.00101 <0.00101 <0.00101 <0.00302 <0.101 <3.87 <0.00200a

VW4 01/22/07 5.5-6 <0.00101 <0.00101 <0.00101 <0.00303 <0.101 8.73 <0.00200a

VW5 01/22/07 5.5-6 <0.000990 <0.000990 <0.000990 <0.00297 <0.0990 <3.86 <0.00200a

MW1 01/23/07 6-6.5 <0.000992 <0.000992 <0.000992 <0.00298 <0.0992 <3.95 <0.00200a

MW1 01/23/07 8-8.5 <0.000994 <0.000994 <0.000994 <0.00298 <0.0994 <3.91 <0.00200a

MW1 01/23/07 10-10.5 <0.00100 <0.00100 <0.00100 <0.00300 <0.100 <3.88 <0.00200a

MW1 01/23/07 11.5-12 <0.000994 <0.000994 <0.000994 <0.00298 <0.0994 <3.91 <0.00200a

MW1 01/23/07 12-12.5 <0.000996 <0.000996 <0.000996 <0.00299 <0.0996 <3.93 <0.00200a

MW1 01/23/07 14-14.5 <0.00101 <0.00101 <0.00101 <0.00302 <0.101 <3.89 <0.00200a

MW1 01/23/07 15.5-16 <0.00100 <0.00100 <0.00100 <0.00300 <0.100 <3.96 <0.00200a

MW1 01/23/07 16-16.5 <0.000990 0.00121 <0.000990 <0.00297 <0.0990 <3.92 <0.00200a

MW1 01/23/07 17.5-18 0.00857 0.00493 0.00126 0.00459 0.720 <3.97 <0.00200a,c

MW1 01/23/07 18-18.5 <0.00100 0.00128 <0.00100 <0.00301 <0.100 <3.88 <0.00200a

MW1 01/23/07 19.5-20 <0.00101 <0.00101 <0.00101 0.00413 0.454 <3.92 <0.00200a

MW1 01/23/07 20-20.5 0.00128 0.00387 0.00220 0.0120 1.38 <3.85 <0.00200a

MW1 01/23/07 22-22.5 0.00539 0.00651 0.00471 0.0336 3.92 <3.91 <0.00200a

MW2 01/23/07 6-6.5 <0.00100 <0.00100 <0.00100 <0.00301 <0.100 <4.00 <0.00200a

MW2 01/23/07 8-8.5 0.00104 0.00112 <0.00101 <0.00302 <0.101 <3.87 <0.00200a

MW2 01/23/07 10-10.5 <0.00101 0.00110 <0.00101 <0.00302 <0.101 <3.93 <0.00200a

MW2 01/23/07 12-12.5 <0.00101 <0.00101 <0.00101 <0.00303 <0.101 <3.84 <0.00200a

MW2 01/23/07 14-14.5 <0.000990 <0.000990 <0.000990 <0.00297 <0.0990 <3.94 <0.00200a
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TABLE 2

Concentration (mg/kg)
Benzene Toluene Ethyl-benzene Total Xylenes TPH-g TPH-d MTBE

FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 
SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8015B AND 8021B,

Depth           
(feet)DateSample ID

MW2 01/23/07 15.5-16 <0.000994 <0.000994 <0.000994 <0.00298 <0.0994 <3.86 <0.00200a

MW2 01/23/07 16-16.5 0.00133 <0.00101 <0.00101 <0.00303 <0.101 <3.97 <0.00200a

MW2 01/23/07 18-18.5 0.00492 <0.000992 <0.000992 <0.00298 0.508 <3.91 <0.00200a

MW2 01/23/07 19.5-20 <0.000992 <0.000992 <0.000992 <0.00298 <0.0992 <3.74 <0.00200a

MW2 01/23/07 20-20.5 0.00633 <0.00101 0.00128 <0.00303 0.672 <3.83 <0.00200a

MW2 01/23/07 21.5-22 0.00369 <0.00100 0.00235 0.0105 2.85 <3.86 <0.00200a

MW2 01/23/07 22-22.5 0.00643 <0.000996 0.00299 0.0138 3.32 <3.81 <0.00200a

MW2 01/23/07 23.5-24 0.00185 <0.00101 <0.00101 <0.00302 0.591 <3.76 <0.00200a

MW2 01/23/07 24-24.5 0.00136 0.00678 0.0141 0.0891 18.7 <3.73 <0.00200a

MW2 01/23/07 26-26.5 4.40 2.12 2.29 3.79 964 10.6 <0.00200a

MW3 01/24/07 6-6.5 <0.00101 <0.00101 <0.00101 <0.00302 <0.101 <3.82 <0.00200a

MW3 01/24/07 8-8.5 <0.000992 <0.000992 <0.000992 <0.00298 <0.0992 <3.79 <0.00200a

MW3 01/24/07 10-10.5 0.00231 0.00114 <0.00101 <0.00302 0.141 <3.70 <0.00200a

MW3 01/24/07 12-12.5 0.00102 <0.00101 <0.00101 <0.00302 <0.101 <3.99 <0.00200a

MW3 01/24/07 14-14.5 0.00484 0.00206 <0.00101 <0.00301 0.363 <3.80 <0.00200a

MW3 01/24/07 16-16.5 <0.00101 <0.00101 <0.00101 <0.00303 <0.101 <3.95 <0.00200a

MW3 01/24/07 18-18.5 0.00917 0.00404 0.00151 <0.00301 0.794 <3.71 <0.00200a

MW3 01/24/07 20-20.5 <0.00101 <0.00101 <0.00101 <0.00303 <0.101 <3.96 <0.00200a

MW3 01/24/07 22-22.5 0.00174 <0.000990 <0.000990 <0.00297 <0.0990 <3.71 <0.00200a

MW3 01/24/07 24-24.5 <0.000996 <0.000996 <0.000996 <0.00299 <0.0996 <3.76 <0.00200a

MW3 01/24/07 26-26.5 <0.000992 <0.000992 <0.000992 <0.00298 <0.0992 <3.89 <0.00200a

MW5 01/23/07 6-6.5 <0.00100 <0.00100 <0.00100 <0.00301 <0.100 <3.79 <0.00200a

MW5 01/23/07 8-8.5 <0.00100 <0.00100 <0.00100 <0.00301 <0.100 <3.76 <0.00200a

MW5 01/23/07 10-10.5 0.00265 <0.000996 <0.000996 <0.00299 0.274 <3.94 <0.00200a

MW5 01/23/07 12-12.5 <0.000998 <0.000998 <0.000998 <0.00299 <0.0998 <3.82 <0.00200a

MW5 01/23/07 14-14.5 <0.00100 <0.00100 <0.00100 <0.00301 <0.100 <3.92 <0.00200a

MW5 01/23/07 16-16.5 <0.00100 <0.00100 <0.00100 <0.00301 <0.100 <3.98 <0.00200a

MW5 01/23/07 18-18.5 0.00189 <0.000994 <0.000994 <0.00298 0.385 <3.90 <0.00200a

MW5 01/23/07 19.5-20 0.0102 0.00149 0.00211 0.0125 2.01 <3.83 <0.00200a

MW5 01/23/07 20-20.5 0.0138 <0.000994 0.00279 0.0104 2.66 <3.98 <0.00200a

MW5 01/23/07 22-22.5 0.00111 <0.00100 <0.00100 <0.00301 0.603 <3.80 <0.00200a

MW5 01/23/07 24-24.5 0.00666 <0.000996 <0.000996 <0.00299 0.138 <3.81 <0.00200a
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TABLE 2

Concentration (mg/kg)
Benzene Toluene Ethyl-benzene Total Xylenes TPH-g TPH-d MTBE

FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 
SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8015B AND 8021B,

Depth           
(feet)DateSample ID

MW5 01/23/07 26-26.5 0.00288 <0.000992 <0.000992 <0.00298 <0.0992 <3.74 <0.00200a

a
b
c

MTBE
TPH-g
TPH-d

mg/kg

Methyl tertiary butyl ether by 8260B.
Estimated value below reporting limit.
Secondary ion abundances were outside method requirements. Identification based on analytical judgement.

Methyl tertiary butyl ether by EPA Method 8021B unless otherwise indicated. 
Total Petroleum Hydrocarbons as gasoline by EPA Method 8015B.
Total Petroleum Hydrocarbons as diesel by EPA Method 8015B.

Milligrams per kilogram.
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TABLE 3

Benzene Toluene Ethyl-benzene Total Xylenes MTBE TBA DIPE ETBE 1,2-DCA TAME 1,2-EDB

SB1 03/19/04 11 NA NA NA NA NA NA NA NA NA NA NA

SB2 03/19/04 18 NA NA NA NA NA NA NA NA NA NA NA

SB3 03/19/04 5 NA NA NA NA NA NA NA NA NA NA NA

SB4 03/19/04 5 NA NA NA NA NA NA NA NA NA NA NA

SB5 05/26/05 5-5.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB5 05/26/05 17.5-18 NA NA NA NA <0.002 NA NA NA NA NA NA
SB5 05/26/05 24.5-25 NA NA NA NA <0.002 NA NA NA NA NA NA

SB6 05/26/05 5-5.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB6 05/26/05 19.5-20 NA NA NA NA <0.002 NA NA NA NA NA NA
SB6 05/26/05 21.5-22 NA NA NA NA <0.002 NA NA NA NA NA NA
SB6 05/26/05 24.5-25 NA NA NA NA <0.002 NA NA NA NA NA NA

SB7 05/26/05 5-5.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB7 05/26/05 18-18.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB7 05/26/05 22.5-23 NA NA NA NA <0.002 NA NA NA NA NA NA
SB7 05/26/05 24.5-25 NA NA NA NA <0.002 NA NA NA NA NA NA

SB8 05/26/05 5-5.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB8 05/26/05 17.5-18 NA NA NA NA <0.002 NA NA NA NA NA NA
SB8 05/26/05 21.5-22 NA NA NA NA <0.002 NA NA NA NA NA NA
SB8 05/26/05 24.5-25 NA NA NA NA <0.002 NA NA NA NA NA NA

SB9 05/27/05 5-5.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB9 05/27/05 18-18.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB9 05/27/05 19.5-20 NA NA NA NA <0.002 NA NA NA NA NA NA
SB9 05/27/05 24.5-25 NA NA NA NA <0.002 NA NA NA NA NA NA

SB10 05/27/05 5-5.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB10 05/27/05 17.5-18 NA NA NA NA <0.002 NA NA NA NA NA NA
SB10 05/27/05 24.5-25 NA NA NA NA <0.002 NA NA NA NA NA NA

SB11 05/27/05 5-5.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB11 05/27/05 18.5-19 NA NA NA NA <0.002 NA NA NA NA NA NA
SB11 05/27/05 24.5-25 NA NA NA NA <0.002 NA NA NA NA NA NA

SB12 05/27/05 5-5.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB12 05/27/05 16.5-17 NA NA NA NA <0.002 NA NA NA NA NA NA
SB12 05/27/05 25.5-26 NA NA NA NA <0.002 NA NA NA NA NA NA

SB13 05/27/05 5-5.5 NA NA NA NA <0.002 NA NA NA NA NA NA
SB13 05/27/05 18.5-19 NA NA NA NA <0.002 NA NA NA NA NA NA
SB13 05/27/05 24.5-25 NA NA NA NA <0.002 NA NA NA NA NA NA

SB14 05/02/06 5-5.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB14 05/02/06 10-10.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB14 05/02/06 15-15.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB14 05/02/06 20-20.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB14 05/02/06 24.5-25 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8260B, FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 

Depth           
(feet)DateSample ID

Concentration (mg/kg)
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TABLE 3

Benzene Toluene Ethyl-benzene Total Xylenes MTBE TBA DIPE ETBE 1,2-DCA TAME 1,2-EDB

SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8260B, FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 

Depth           
(feet)DateSample ID

Concentration (mg/kg)

SB15 05/02/06 5-5.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB15 05/02/06 15-15.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB15 05/02/06 20-20.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB15 05/02/06 24.5-25 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SB16 05/02/06 5-5.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB16 05/02/06 10-10.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB16 05/02/06 15-15.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB16 05/02/06 20-20.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB16 05/02/06 24.5-25 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SB17 05/02/06 5.5-6 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB17 05/02/06 10-10.5 NA NA NA NA <0.12 <25 <0.12 <0.12 <0.12 <0.12 <0.12
SB17 05/02/06 15-15.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB17 05/02/06 19.5-20 NA NA NA NA <1.2 <250 <1.2 <1.2 <1.2 <1.2 <1.2
SB17 05/02/06 24.5-25 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SB18 05/03/06 5-5.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB18 05/03/06 10-10.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB18 05/03/06 15-15.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB18 05/03/06 19.5-20 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB18 05/03/06 24.5-25 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SB19 05/02/06 5-5.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB19 05/02/06 10-10.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB19 05/02/06 15-15.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB19 05/02/06 20-20.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB19 05/02/06 24.5-25 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SB20 05/02/06 5.5-6 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB20 05/02/06 10-10.5 NA NA NA NA <0.051 <0.200 <0.051 <0.051 <0.051 <0.051 <0.051
SB20 05/02/06 15-15.5 NA NA NA NA <0.12 <25 <0.12 <0.12 <0.12 <0.12 <0.12
SB20 05/02/06 19.5-20 NA NA NA NA <2.5 <500 <2.5 <2.5 <2.5 <2.5 <2.5
SB20 05/02/06 23.5-24 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SB21 05/02/06 8-8.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB21 05/02/06 13-13.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB21 05/02/06 18-18.5 NA NA NA NA 0.0088 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB21 05/02/06 19.5-20 NA NA NA NA 0.012 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB21 05/02/06 23-23.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB21 05/02/06 24.5-25 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

V3 05/03/06 9.5-10 NA NA NA <0.001 <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

V4 05/03/06 5-5.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
V4 05/03/06 7.5-8 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

V5 05/03/06 5-5.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
V5 05/03/06 7.5-8 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

V8 05/03/06 5-5.5 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
V8 05/03/06 7.5-8 NA NA NA NA <0.0050 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
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TABLE 3

Benzene Toluene Ethyl-benzene Total Xylenes MTBE TBA DIPE ETBE 1,2-DCA TAME 1,2-EDB

SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8260B, FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 

Depth           
(feet)DateSample ID

Concentration (mg/kg)

VW1 01/22/07 5.5-6 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200

VW2 01/22/07 5.5-6 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200

VW3 01/22/07 5.5-6 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200

VW4 01/22/07 5.5-6 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200

VW5 01/22/07 5.5-6 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200

MW1 01/23/07 6-6.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 8-8.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 10-10.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 11.5-12 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 12-12.5 <0.00200 0.00211 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 14-14.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 15.5-16 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 16-16.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 17.5-18 <0.00200 0.00221 <0.00200 <0.00500 <0.00200a <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 18-18.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 19.5-20 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 20-20.5 <0.00200 0.00403 0.00202 0.00546 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW1 01/23/07 22-22.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200

MW2 01/23/07 6-6.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 8-8.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 10-10.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 12-12.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 14-14.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 15.5-16 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 16-16.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 18-18.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 19.5-20 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 20-20.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 21.5-22 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 22-22.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 23.5-24 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 24-24.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW2 01/23/07 26-26.5 <0.00200 0.00944 <0.00200 0.0268 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200

MW3 01/24/07 6-6.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 8-8.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 10-10.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 12-12.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 14-14.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 16-16.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 18-18.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 20-20.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 22-22.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 24-24.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW3 01/24/07 26-26.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
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TABLE 3

Benzene Toluene Ethyl-benzene Total Xylenes MTBE TBA DIPE ETBE 1,2-DCA TAME 1,2-EDB

SOIL SAMPLE ANALYTICAL RESULTS BY EPA METHOD 8260B, FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA 

Depth           
(feet)DateSample ID

Concentration (mg/kg)

MW5 01/23/07 6-6.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 8-8.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 10-10.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 12-12.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 14-14.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 16-16.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 18-18.5 <0.00200 0.00229 0.00217 0.00878 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 19.5-20 <0.00200 <0.00200 <0.00200 0.00562 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 20-20.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 22-22.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 24-24.5 0.00517 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200
MW5 01/23/07 26-26.5 <0.00200 <0.00200 <0.00200 <0.00500 <0.00200 <0.0500 <0.00200 <0.00500 <0.00200 <0.00200 <0.00200

a

MTBE
TBA
DIPE
ETBE
1,2-DCA
TAME
1,2-EDB
NA

mg/kg

Secondary ion abundances were outside method requirements. Identification based on analytical judgement.

Methyl tertiary butyl ether. 
Tertiary butyl alcohol.
Diisopropyl ether.

Not analyzed.

Milligrams per kilogram.

Ethyl tertiary butyl ether.
1,2-Dichloroethane.
Tertiary amyl methyl ether.
1,2-Dibromoethane.
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TABLE 4

Benzene Toluene Ethyl-benzene Total Xylenes TPH-g TPH-d MTBE VOCs

SB1 03/19/04 13.3-16 250 22 310 71 3,200 4,200 <17a NA

SB2 03/19/04 14-22 17 24 68 21 7,000 26,000 <17a NA

SB5 05/26/05 20b <0.5 <0.5 <0.5 <0.5 <50 341 <0.5 NA

SB6 05/26/05 22b <0.5 <0.5 <0.5 <0.5 <50 <56 <0.5 NA

SB7 05/26/05 19b <0.5 <0.5 <0.5 <0.5 <50 57 <0.5 NA

SB8 05/26/05 18b 75.7 0.5 4.7 4.7 824 801 <0.5 NA

SB9 05/27/05 20b <0.5 <0.5 <0.5 <0.5 <50 <50 <0.5 NA

SB10 05/27/05 20b <0.5 <0.5 <0.5 0.7 54.5 <50 <0.5 NA

SB11 05/27/05 20b <0.5 <0.5 1.9 0.5 2,250 701 <0.5 NA

SB12 05/27/05 20b <0.5 0.5 1.0 <0.5 1,060 305 4.30 NA

SB13 05/27/05 20b <0.5 <0.5 0.6 <0.5 447 121 14.2 NA

SB14 05/02/06 20b 1.89 <0.500 102 5.56 2,340 820c <0.500 ND

SB15 05/02/06 20b 18.4 <0.500 42.6 4.16 831 440c <0.500 ND

SB16 05/02/06 20b 30.3 0.820 410 11.3 5,940 1,700c <0.500 ND

Boring ID Date

Depth to 
Water        

(feet bgs)

Concentration (µg/L)

GROUNDWATER SAMPLE ANALYTICAL RESULTS FOR TEMPORARY BORINGS,
FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA
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TABLE 4

Benzene Toluene Ethyl-benzene Total Xylenes TPH-g TPH-d MTBE VOCsBoring ID Date

Depth to 
Water        

(feet bgs)

Concentration (µg/L)

GROUNDWATER SAMPLE ANALYTICAL RESULTS FOR TEMPORARY BORINGS,
FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA

SB17 05/02/06 20b 2,140 1,400 4,690 11,100 60,800 7,500c <25.0 ND

SB18 05/03/06 20b <25.0 <25.0 159 <25.0 10,100 1,700c <25.0 ND

SB19 05/02/06 20b 4.19 <0.500 5.78 6.29 3,100 720c <0.500 ND

SB20 05/02/06 20b 3,240 53.2 3,670 4,170 41,800 4,300c <0.500 ND

SB21 05/02/06 22b <0.500 <0.500 <0.500 <0.500 1,390 440c 83.3 ND

a
b
c

MTBE
NA
ND
TPH-g
TPH-d
VOCs

µg/L

Depth of grab groundwater sample.
Hydrocarbon pattern is present within the requested fuel quantitation range but does not resemble the pattern of the requested fuel.

Methyl tertiary butyl ether by EPA Method 8021B.

Micrograms per liter.

Total Petroleum Hydrocarbons as diesel analyzed by EPA Method 8015B.
Tert-amyl methyl ether, 1,2-dibromoethane, 1,2-dichloroethane, ethyl tert-butyl ether, diisopropyl ether, and tertiary butyl alcohol analyzed by                    
EPA Method 8260B.

Methyl tertiary butyl ether analyzed by EPA Method 8260B unless otherwise indicated.
Not analyzed.
Not detected at or above laboratory reporting limits.
Total Petroleum Hydrocarbons as gasoline analyzed by EPA Method 8015B.
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TABLE 5

Benzene Toluene
Ethyl-

benzene
Total 

Xylenes TPH-g TPH-d MTBE TBA DIPE ETBE 1,2-DCA TAME 1,2-EDB

MW1 03/08/07 82.47 15.10 67.37 <1.00 1.21 <1.00 <3.00 440 119 1.91 <10.0 <0.500 <0.500 <0.500 0.560 <0.500

MW2 03/08/07 84.40 16.97 67.43 1.33 3.52 2.41 <3.00 1,620 550 <0.500 <10.0 <0.500 <0.500 <0.500 <0.500 <0.500

MW3 03/08/07 83.25 15.49 67.76 <1.00 <1.00 <1.00 <3.00 <100 52.9 <0.500 <10.0 <0.500 <0.500 <0.500 <0.500 <0.500

MW5 03/08/07 82.65 14.31 68.34 <1.00 <1.00 <1.00 <3.00 187 59.2 <0.500 <10.0 <0.500 <0.500 <0.500 <0.500 <0.500

MTBE
1,2-DCA
1,2-EDB
DIPE
ETBE
NA
TAME
TBA
TPH-d
TPH-g

µg/L

Diisopropyl ether.
Ethyl tertiary butyl ether.

Boring ID Date

Depth to 
Water      
(feet)

Methyl tertiary butyl ether analyzed by EPA Method 8260B unless otherwise indicated.

Top of Casing 
Elevation

(feet)

Groundwater 
Elevation     

(feet)

Concentration (µg/L)

Total Petroleum Hydrocarbons as gasoline analyzed by EPA Method 8015B.

GROUNDWATER DATA AND ANALYTICAL RESULTS FOR MONITORING WELLS, FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA

Micrograms per liter.

Not analyzed.
Tertiary amyl methyl ether.
Tertiary butyl alcohol.
Total Petroleum Hydrocarbons as diesel analyzed by EPA Method 8015B.

1,2-Dichloroethane.
1,2-Dibromoethane.
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Boring ID Sample Date
Sample Depth         

(feet bgs)
Moisture Content       

(%)
Porosity

(pore volume %)
Specific Gravity

(gm/cc)

SB14 04/26/06 2.5 23.91 38.57 2.63

SB15 04/27/06 2.5 22.08 42.04 2.63

SB16 04/27/06 2.5 20.18 46.82 2.57

SB17 04/26/06 2.5 20.32 39.20 2.56

SB18 04/26/06 3.0 23.88 43.45 2.61

SB19 04/26/06 2.5 23.54 41.35 2.58

SB20 04/26/06 2.5 21.83 43.04 2.54

SB21 05/02/06 2.5 20.89 38.81 2.65

VW1 01/22/07 5.5 23.4 35 NA

VW2 01/22/07 5.5 17.4 37 NA

VW3 01/22/07 5.5 21.6 38 NA

VW4 01/22/07 5.5 21.7 49 NA

VW5 01/22/07 5.5 24.3 43 NA

feet bgs    
gm/cc
%
NA

TABLE 6

Feet below ground surface.

Percent.
Not analyzed.

Grams per cubic centimeter.

PHYSICAL  PROPERTIES ANALYTICAL RESULTS FOR SOIL SAMPLES,  
FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA
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TABLE 7

Benzene Toluene
Ethyl-

benzene m,p-Xylene o-Xylene TPH-g MTBE 1,1-DFA TBA DIPE ETBE 1,2-DCA TAME 1,2-EDB

V1 5.5 05/01/06 9.4 200 <100 <100 <100 <100 790,000 <100 <10,000 -- -- -- -- -- --

V2a -- 05/01/06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

V3 5.5 05/01/06 19 120 160 140 <100 <100 110,000 <100 <10,000 -- -- -- -- -- --
V3a 10 05/01/06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

V4a -- 05/01/06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

V5a -- 05/01/06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

V6 7.0 05/01/06 9.1 170 <100 540 410 <100 880,000 <100 <10,000 -- -- -- -- -- --

V7 7.5 05/01/06 21 84 140 <100 110 <100 2,200 <100 <10,000 -- -- -- -- -- --
V7 dup 7.5 05/01/06 20 <80 110 <100 <100 <100 2,400 <100 <10,000 -- -- -- -- -- --

V8a -- 05/01/06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

V9 7.5 05/01/06 19 <80 <100 <100 <100 <100 360,000 <100 <10,000 -- -- -- -- -- --

V10 8.0 05/01/06 11 1,100 130 340 180 <100 6,600,000 <100 <10,000 -- -- -- -- -- --
V10 10.0 05/01/06 9.0 1,900 <100 <100 <100 <100 17,000,000 <100 <10,000 -- -- -- -- -- --

VW1b 5 - 6 4/27/07 11.1 <2.4 12 <3.2 10 4.8 <20,000 <11 <8.1 <9.0 <12 <12 <3.0 <19 <5.7

VW2c -- 4/27/07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

VW3c -- 4/27/07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

VW4c -- 4/27/07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

VW5b 5 - 6 4/27/07 3.49 4.4 11 4.4 12 4.8 <23,000 <12 <8.9 <9.9 <14 <14 <3.3 <21 <6.3

Note:

a
b
c

SOIL VAPOR SAMPLE ANALYTICAL RESULTS, FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA

Oxygen       
(% by Volume)Date

Depth    
(feet bgs)Boring ID

Concentration (µg/m3)

Soil vapor samples in soil borings V1 through V10 were collected after purging 7 casing volumes or approximately 70 cc of vapor from the tubing (10 cc per 12 feet of tubing).

Soil vapor could not be extracted at depths between 4 and 10 feet bgs from this boring. 
Soil vapor samples were collected without purging (grab samples).
Soil vapor samples were not collected due to the presence of water.
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TABLE 7

Benzene Toluene
Ethyl-

benzene m,p-Xylene o-Xylene TPH-g MTBE 1,1-DFA TBA DIPE ETBE 1,2-DCA TAME 1,2-EDB

SOIL VAPOR SAMPLE ANALYTICAL RESULTS, FORMER EXXON RETAIL SITE 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA

Oxygen       
(% by Volume)Date

Depth    
(feet bgs)Boring ID

Concentration (µg/m3)

feet bgs
1,1-DFA
1,2-DCA
1,2-EDB
DIPE
ETBE
MTBE
TAME
TBA
TPH-g

dup

--
µg/m3

Diisopropyl ether.
Ethyl tertiary butyl ether.
Methyl tertiary butyl ether.

Feet below ground surface.
1,1-Difluoroethane.
1,2-Dichloroethane.

Tertiary amyl methyl ether.
Tertiary butyl alcohol.
Total Petroleum Hydrocarbons as gasoline reported as C6-C12.

1,2-Dibromoethane.

micrograms per cubic meter.

Duplicate.

Not analyzed.

G:\Projects\74121\Public\2007 WIR Additional RA Report\4121 Soil Vapor Table Page 2 of 2



TIER I ENVIRONMENTAL SCREENING LEVELS FOR SHALLOW SOIL,
FORMER EXXON RS 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA

Commercial/Industrial Land 
Use

Construction/Trench Worker 
Scenario

Benzene SB-3, SB-4 03/19/04 5 <0.005 0.38 16
Toluene Multiple 03/19/04 and 05/26-27/05 5, 5-5.5 <0.005 340 650
Ethylbenzene Multiple 03/19/04 and 05/26-27/05 5, 5-5.5 <0.005 400 400
Total Xylenes Multiple 03/19/04 and 05/26-27/05 5, 5-5.5 <0.005 420 420
TPH-g SB6 05/26/05 5-5.5 <5.03 750 6,000
TPH-d SB17 05/02/06 5-5.5 18 750 6,000
MTBE SB3, SB4 03/19/04 5 <0.05 68 2,500

Note:

*

TPH-g
TPH-d
MTBE

mg/kg

Sample
ID

Total Petroleum Hydrocarbons as gasoline.

Milligrams per kilogram.

TABLE 8

Chemical

Concentration (mg/kg)

Historical maximum concentrations are from soil samples collected within shallow soils which are defined as soil from 0-10 feet below ground 
surface. 

Tier I Environmental Screening Levels for Shallow Soil 
Direct Exposure

Maximum Reported
Concentration*

Depth
(feet)Date

Tier I Environmental Screening Levels adopted by RWQCB correspond to a 1 x 10-6 Target Risk Level and a target Hazard Quotient of 0.2.  
From Tables K-2 and K-3: Direct Exposure Screening Levels, Commercial/Industrial Worker Exposure Scenario, Final Screening Level 
(February 2005).

Total Petroleum Hydrocarbons as diesel.
Methyl tert butyl ether.
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Carcinogenic 
Effects

Non-Carcinogenic 
Effects

Carcinogenic 
Effects

Non-Carcinogenic 
Effects

Benzene VW5 5 - 6 04/27/07 4.4 85 12,000 290 35,000
Toluene VW1 5 - 6 04/27/07 12 NA 63,000 NA 180,000
Ethylbenzene VW5 5 - 6 04/27/07 4.4 NA 420,000 NA 1,200,000
Total Xylenes VW5 5 - 6 04/27/07 16.8 NA 150,000 NA 410,000
TPH-g VW5 5 - 6 04/27/07 <23,000 NA 26,000 NA 72,000
MTBE VW5 5 - 6 04/27/07 <12 9,400 1,700,000 31,000 4,700,000

Notes:
a
b

ESL
MTBE
NA
TPH-g

feet bgs
µg/m3

TABLE 9
FORMER EXXON RS 7-4121, 10605 FOOTHILL BOULEVARD, OAKLAND, CALIFORNIA

Chemical of 
Concern

Sample
ID

Sample Depth       
(feet bgs) Date

Concentration (µg/m3)
Tier I ESL - Potential Vapor Intrusion Concernb

Residential Land Use Commercial/Industrial Land Use

TIER I ENVIRONMENTAL SCREENING LEVELS FOR SOIL VAPOR FROM VAPOR WELLS,

Maximum Reported 
Concentrationa

Feet below ground surface.

Data reflect maximum concentrations reported from the analysis of shallow soil vapor samples collected on 04/27/07.
From Table E-2:   Shallow soil gas screening levels for evaluation of potential vapor intrusion concerns.  Screening for Environmental Concerns at Sites with 
Contaminated Soil and Groundwater - Interim Final, San Francisco Regional Water Quality Control Board, February 2005.  Tier I Environmental Screening Levels 
adopted by RWQCB correspond to a 1 x 10-6 target risk level and a target hazard quotient of 0.2.  TPH-g ESL based on hazard quotient of 0.5.

Micrograms per cubic meter.

Environmental Screening Level.

Total Petroleum Hydrocarbons as gasoline.

Methyl tertiary butyl ether.
Not applicable.
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PROTOCOLS FOR WELL DRILLING, COMPLETION, 
 AND DEVELOPMENT 
 
SUBSURFACE CLEARANCE SURVEY PROCEDURES 
 
Prior to drilling, the proposed locations of borings will be marked with white paint.  Underground 
Service Alert (USA) will be contacted prior to subsurface activities and a “ticket” will be issued for 
this investigation.  USA members will mark underground utilities in the delineated areas using 
standard color code identifiers. 
 
Once USA has marked the site, all proposed borehole locations will be investigated by subsurface 
clearance surveys to identify possible buried hazards (pipelines, drums, tanks).  Subsurface 
clearance surveys use several geophysical methods to locate shallow buried man-made objects.  The 
geophysical methods include electromagnetic induction (EMI) profiling, ground penetrating radar 
(GPR), and/or magnetic surveying.  The choice of methods depends on the target object and 
potential interference from surrounding features. 
 
Prior to drilling, all boreholes will be cleared of underground utilities to a depth of at least 4 feet 
below ground surface (bgs) in “non-critical zones” and to 8 feet bgs in “critical zones.”  Critical 
zones are defined as locations that are within 10 feet from the furthest edge of any underground 
storage tank (UST), within 10 feet of the product dispenser islands, the entire area between the UST 
field and the product dispenser islands, and within 10 feet of any suspected underground line.  An 8- 
to 12-inch-diameter circle will be cut in the surface cover at each boring location.  A hole, greater 
than the diameter of the drilling tool being used, will then be cleared at each boring location, using a 
hand auger or vacuum excavation system.  The vacuum system consists of an air or water lance, 
used to disturb native soil by injecting water into the soil, and a vacuum, used to remove the soil.   
 
DRILLING 
 
Boreholes are drilled with a truck-mounted rotary drill, using hollow-stem continuous-flight augers. 
The diameter of the augers is selected to provide an annular space between the boring wall and the 
well casing of no less than 2 inches.  
 
All augers are pressure-washed or steam-cleaned before drilling begins and before each new 
borehole is drilled.  All drill cuttings are either placed on and covered with plastic sheeting or 
contained in sealed 55-gallon drums.  All fluids generated during cleaning of drilling equipment are 
contained in sealed 55-gallon drums.  All waste generated during drilling activities is stored onsite 
until appropriate disposal is arranged.  The drums are labeled with the site description (including 
owner's name) and date.  The drill cuttings are disposed of at a proper facility based on results of soil 
sample analysis. 
 
During drilling, an ETIC geologist generates a soil boring log for each borehole.  The boring logs 
contain detailed geological information, including descriptions of the soils classified according to 
the Unified Soil Classification System (USCS), blow counts for soil sampling intervals, organic 
vapor analyzer (OVA) readings, relative moisture content of the soils, and initial and static water 
levels. 
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SOIL SAMPLING 
 
Soil samples are collected using a 2-inch-diameter by 18- or 24-inch-long modified California 
split-spoon sampler containing three or four 6-inch-long brass or stainless steel liners. The sampler 
and liners are scrubbed in potable water and Alconox or equivalent detergent and rinsed with potable 
water after use at each sampling interval. 
 
At each sample depth, the sampler is driven 18 or 24 inches ahead of the augers into undisturbed 
soil.  When the sampler is retrieved, either the lowermost or the middle sample liner is removed and 
the ends of the tube are covered with aluminum foil or Teflon tape and sealed with plastic caps.  The 
soil-filled liner is labeled with the borehole number, sample depth, site location, date, and time.  The 
samples are placed in zip-lock bags and stored in a cooler containing ice. 
 
Soil from one of the liners is removed and placed in a sealed plastic bag.  The soil is scanned with an 
OVA equipped with a flame ionization detector (FID) or photoionization detector (PID), and the 
readings are noted on the soil boring logs.  The soil from the remaining liner(s) is examined and 
classified according to the Unified Soil Classification System. 
 
Soil samples are delivered, under chain of custody, to a laboratory certified by the California 
Department of Health Services (DHS) for analyses.   
 
WELL INSTALLATION 
 
The boreholes are completed as groundwater monitoring wells, vapor extraction wells, groundwater 
extraction wells, or air sparging wells.  The wells are typically constructed by installing Schedule 40 
PVC flush-threaded casing through the inner opening of the auger.  The screened interval consists of 
slotted casing of the appropriate slot size and length placed at depths depending on soil conditions 
encountered during drilling and the depth to groundwater.  A threaded end plug or a slip cap secured 
with a stainless steel screw is placed on the bottom of the well. 
 
A filter pack of clean sand of appropriate size is placed in the annular space around the well screen 
to approximately 1 to 3 feet above the top of the screen.  The sand is placed through the inner 
opening of the augers as they are slowly removed.  A transitional seal is completed above the sand 
pack by adding 1 to 2 feet of bentonite pellets and hydrating them with water.  A surface seal is then 
created by placing neat cement grout containing less than 5 percent bentonite from the top of the 
bentonite seal to just below the ground surface. 
 
The well is finished at the surface with a slightly raised, traffic-rated, watertight steel traffic box set 
in concrete.  The traffic box is secured with bolts and the casing is further secured with a locking 
well cap.   
 
WELL DEVELOPMENT 
 
The wells are developed no less than 72 hours after completion or prior to establishing the bentonite 
seal during the drilling activities.  Development typically consists of surging the screened interval of 
the well with a flapper valve surge block of the same diameter as the well for approximately 
10 minutes.  The well is then purged with a vacuum truck and a dedicated PVC stinger or disposable 
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tubing, an inertial pump, a submersible electric pump, a centrifugal pump, an air-lift pump, or a PVC 
bailer until at least 3 casing volumes are removed and the water is free of silt and apparent turbidity. 
 
A record of the purging methods and volumes of water purged is maintained.  All purge water is 
contained on the site in properly labeled 55-gallon drums.  Purged water is transported to an 
appropriate treatment facility. 
 
WELL SURVEY 
 
The elevation of the top of the well casing is surveyed by a state licensed land surveyor.  A small 
notch is cut in the top of the well casing to mark the survey point and establish the point used for all 
future water level measurements.  A loop originating and ending at the datum is closed to ±0.01 feet 
according to standard methods. 
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PROTOCOLS FOR INSTALLATION AND SAMPLING 
OF SOIL VAPOR WELLS  

 
SUBSURFACE CLEARANCE SURVEY PROCEDURES 
 
Prior to drilling, the proposed locations of borings will be marked with white paint.  Underground 
Service Alert (USA) will be contacted prior to subsurface activities and a “ticket” will be issued for 
this investigation.  USA members will mark underground utilities in the delineated areas using 
standard color code identifiers. 
 
Once USA has marked the site, all proposed borehole locations will be investigated by subsurface 
clearance surveys to identify possible buried hazards (pipelines, drums, tanks).  Subsurface 
clearance surveys use several geophysical methods to locate shallow buried man-made objects.  The 
geophysical methods include electromagnetic induction (EMI) profiling, ground penetrating radar 
(GPR), and/or magnetic surveying.  The choice of methods depends on the target object and 
potential interference from surrounding features. 
 
Prior to drilling, all boreholes will be cleared of underground utilities to a depth of at least 4 feet 
below ground surface (bgs) in “non-critical zones” and to 8 feet bgs in “critical zones”.  Critical 
zones are defined as locations that are within 10 feet from the furthest edge of any underground 
storage tank (UST), within 10 feet of the product dispenser islands, the entire area between the UST 
field and the product dispenser islands, and within 10 feet of any suspected underground line.  An 8- 
to 12-inch-diameter circle will be cut in the surface cover at each boring location.  A hole will then 
be cleared at each boring location using a hand auger. 
 
SOIL SAMPLING 
 
Shallow soil samples are collected using a 6-inch sample barrel connected to a slide hammer and 
containing a 6-inch stainless steel sample sleeve.  After driving the hammer 6 inches, the rods and 
sample barrel are withdrawn from the borehole and the sample sleeve is removed. 
 
Soil from the hand auger is removed and placed in a sealed plastic bag.  The soil is scanned with an 
organic vapor analyzer (OVA) equipped with a flame ionization detector (FID) or photoionization 
detector (PID), and the readings are noted on the soil boring logs.  The remaining soil from the hand 
auger is examined and classified according to the Unified Soil Classification System (USCS). 
 
Soil samples are delivered, under chain of custody, to a laboratory certified by the California 
Department of Health Services (DHS) for analyses.   
 
SOIL VAPOR WELL INSTALLATION PROCEDURES 
 
The vapor wells are constructed with 0.25-inch-diameter stainless steel tubing connected to 0.4-inch-
diameter vapor sampling implant with a 0.0057-inch slot stainless steel screen and bottom implant 
anchor.  All connections are sealed with Swagelok® type fittings.  A filter pack of #2/12 sand is 
placed at the screened interval and above and below the slotted PVC casing for each well.  The wells 
are then sealed with hydrated bentonite chips or granules, followed by neat cement grout to just 
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below ground surface.  The tubing is sealed at the surface with a stainless steel Swagelok® valve 
and stainless steel cap. 
 
The wells are finished at the surface with a slightly raised, watertight steel traffic-rated box set in 
concrete.  The lid on the traffic-rated box is bolted to the rim of the well box.   
 
SOIL VAPOR SAMPLING PROCEDURES 
 
To allow for subsurface conditions to equilibrate, the wells are not disturbed for a period of at least 
48 hours.   
 
A vacuum tightness test is performed on each well.  The test consists of the application of vacuum 
and monitoring of vacuum tightness using vacuum gauges and/or flow meter for 5 to 10 minutes. 
 
A purge test will be conducted for one well.  The selected well should be the one with the highest 
expected concentrations.  The test consists of the collection of vapor samples using Tedlar bags after 
purging the well of one (1), three (3), and seven (7) purge volumes by drawing vapor using a syringe 
connected to a valve on the tubing or a vacuum pump.  The purge volume is estimated based on the 
internal volume of the tubing used and the annular space around the slotted screen.  The samples are 
collected through a particulate filter and flow controller which regulates the flow of soil gas to no 
more than 200 milliliters per minute.  The results of the purge test are used to dictate the purge 
volume to be used during the sampling of subsequent wells.   
 
The vapor samples are collected in 1-liter stainless steel Summa canisters.  The samples are 
collected through a particulate filter and flow controller which regulates the flow of soil gas to no 
more than 200 milliliters per minute. To ensure air-tight connections between the tubing, sampling 
port, valves, and other connections, a tracer compound is applied to joints as a tracer.  A leak will be 
evident if the tracer is detected in the analysis of the soil vapor samples.   
 
The 1-liter Summa canisters are labeled and packaged for delivery to a state-certified laboratory for 
chemical analysis.  The initial pressure and the final pressure readings taken from the gauges on the 
Summa canisters are recorded. A small vacuum of about 5 inches of mercury is left inside the 
sample canister and is recorded on the chain-of-custody.  Upon receipt, the laboratory will check the 
pressure in the sample canister and compare it to the pressure recorded on the chain-of-custody for 
quality control purposes. 
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PROTOCOLS FOR QUARTERLY GROUNDWATER MONITORING 
 
GROUNDWATER GAUGING 
 
Wells are opened prior to gauging to allow the groundwater level in the wells to equilibrate with 
atmospheric pressure.  The depth to groundwater and depth to liquid-phase hydrocarbons, if present, 
are then measured to the nearest 0.01 feet using an electronic water level meter or optical interface 
probe.  The measurements are made from a permanent reference point at the top of the well casing.  
If less than 1 foot of water is measured in a well, the water is bailed from the well and, if the well 
does not recover, the well is considered “functionally dry.”  Wells with a sheen or measurable 
liquid-phase hydrocarbons are generally not purged or sampled. 
 
WELL PURGING 
 
After the wells are gauged, each well is purged of approximately 3 well casing volumes of water to 
provide representative groundwater samples for analysis.  Field parameters of pH, temperature, and 
electrical conductance are measured during purging to ensure that these parameters have stabilized 
before groundwater in a well is sampled.  Groundwater in each well is purged using an inertial pump 
(WaTerra), an electric submersible pump, or a bailer.  After the well is purged, the water level is 
checked to ensure that the well has recharged to at least 80 percent of its original water level. 
 
GROUNDWATER SAMPLING 
 
After purging, groundwater in each well is sampled using dedicated tubing and an inertial pump 
(WaTerra) or a factory-cleaned disposable bailer.  Samples from extraction wells are typically 
collected from sample ports associated with the groundwater remediation system.  Samples collected 
for volatile organic analysis are placed in Teflon septum-sealed 40-milliliter glass vials.  Samples 
collected for diesel analysis are placed in 1-liter amber glass bottles.  Each sample bottle is labeled 
with the site name, well number, date, sampler’s initials, and preservative.  The samples are placed 
in a cooler with ice for delivery to a state-certified laboratory.  The information for each sample is 
entered on a chain-of-custody form prior to transport to the laboratory. 
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aboratories, Inc.
nvironmental

alscience

May 14, 2007

Eric Appec
ETIC Engineering, Inc.
2285 Morello Avenue
Pleasant Hill, CA 94523-1850
P

07-05-0102Calscience Work Order No.:Subject:
TM4121Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 5/2/2007 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with
the guidelines established in our Quality Systems Manual, applicable standard
operating procedures, and other related documentation.  The original report of
subcontracted analysis, if any, is provided herein, and follows the standard Calscience
data package. The results in this analytical report are limited to the samples tested
and any reproduction thereof must be made in its entirety.

Note that the Chain-of-Custody Record and Sample Receipt Form are integral parts of
this report.

If you have any questions regarding this report, please do not hesitate to contact the
undersigned.

Sincerely,

Calscience Environmental
Laboratories, Inc.

Cecile deGuia
Project Manager

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830

Page 1 of 12



Analytical Report

aboratories, Inc.
nvironmental

alscience

ETIC Engineering, Inc. 05/02/07Date Received:
2285 Morello Avenue 07-05-0102Work Order No:
Pleasant Hill, CA 94523-1850 N/APreparation:

ASTM D-1946Method:

Project: TM4121 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: %v

Instrument

04/27/07 N/A 05/02/07Air 070502L01VW1 07-05-0102-1 GC 34

ResultResult ParameterQual QualParameter RL RLDF DF
Methane 0.745 1.49ND Oxygen + Argon 0.745 1.4911.1
Carbon Dioxide 0.745 1.49  2.39

04/27/07 N/A 05/02/07Air 070502L01VW5 07-05-0102-2 GC 34

ResultResult ParameterQual QualParameter RL RLDF DF
Methane 0.820 1.64ND Oxygen + Argon 0.820 1.643.49
Carbon Dioxide 0.820 1.647.49

N/AN/A 05/02/07Air 070502L01Method Blank 099-03-002-281 GC 34

ResultResult ParameterQual QualParameter RL RLDF DF
Methane 0.500 1ND Oxygen + Argon 0.500 1ND
Carbon Dioxide 0.500 1ND Nitrogen 0.500 1ND
Carbon Monoxide 0.500 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Reportnvironmental
aboratories, Inc.

alscience

ETIC Engineering, Inc. 05/02/07Date Received:
2285 Morello Avenue 07-05-0102Work Order No:
Pleasant Hill, CA 94523-1850 N/APreparation:

EPA TO-3(M)Method:

Project: TM4121 Page 1 of 1

Lab Sample
Number

Date
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date
AnalyzedInstrument

04/27/07 N/A 05/02/07Air 070502L01VW1 07-05-0102-1 GC 13

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 4.5 1.49ND

04/27/07 N/A 05/02/07Air 070502L01VW5 07-05-0102-2 GC 13

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 4.9 1.64ND

N/AN/A 05/02/07Air 070502L01Method Blank 098-01-005-855 GC 13

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 3.0 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

ETIC Engineering, Inc. 05/02/07Date Received:
2285 Morello Avenue 07-05-0102Work Order No:
Pleasant Hill, CA 94523-1850 N/APreparation:

EPA TO-3(M)Method:

Project: TM4121 Page 1 of 1

Lab Sample
Number

Date
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date
AnalyzedInstrument

04/27/07 N/A 05/02/07Air 070502L01VW1 07-05-0102-1 GC 13

QualParameter Result RL UnitsDF

ug/m3TPH as Gasoline 20000 1.49ND

04/27/07 N/A 05/02/07Air 070502L01VW5 07-05-0102-2 GC 13

QualParameter Result RL UnitsDF

ug/m3TPH as Gasoline 23000 1.64ND

N/AN/A 05/02/07Air 070502L01Method Blank 098-01-005-855 GC 13

QualParameter Result RL UnitsDF

ug/m3TPH as Gasoline 14000 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

Page 4 of 12



Analytical Report

aboratories, Inc.
nvironmental

alscience

ETIC Engineering, Inc. 05/02/07Date Received:
2285 Morello Avenue 07-05-0102Work Order No:
Pleasant Hill, CA 94523-1850 N/APreparation:

EPA TO-15Method:

Project: TM4121 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ppb (v/v)

Instrument

04/27/07 N/A 05/02/07Air 070502L01VW1 07-05-0102-1 GC/MS K

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.74 1.49ND o-Xylene 0.74 1.491.1
Diisopropyl Ether (DIPE) 3.0 1.49ND p/m-Xylene 1.5 1.492.4
1,2-Dibromoethane 0.74 1.49ND Tert-Amyl-Methyl Ether (TAME) 3.0 1.49ND
1,2-Dichloroethane 0.74 1.49ND Tert-Butyl Alcohol (TBA) 3.0 1.49ND
Ethyl-t-Butyl Ether (ETBE) 3.0 1.49ND Toluene 0.74 1.493.1
Ethylbenzene 0.74 1.49ND 1,1-Difluoroethane 3.0 1.49ND
Methyl-t-Butyl Ether (MTBE) 3.0 1.49ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12985 1,2-Dichloroethane-d4 47-13777
Toluene-d8 78-15681

04/27/07 N/A 05/02/07Air 070502L01VW5 07-05-0102-2 GC/MS K

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.82 1.641.4 o-Xylene 0.82 1.641.1
Diisopropyl Ether (DIPE) 3.3 1.64ND p/m-Xylene 1.6 1.642.7
1,2-Dibromoethane 0.82 1.64ND Tert-Amyl-Methyl Ether (TAME) 3.3 1.64ND
1,2-Dichloroethane 0.82 1.64ND Tert-Butyl Alcohol (TBA) 3.3 1.64ND
Ethyl-t-Butyl Ether (ETBE) 3.3 1.64ND Toluene 0.82 1.642.8
Ethylbenzene 0.82 1.641.0 1,1-Difluoroethane 3.3 1.64ND
Methyl-t-Butyl Ether (MTBE) 3.3 1.64ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12989 1,2-Dichloroethane-d4 47-13783
Toluene-d8 78-15698

N/AN/A 05/02/07Air 070502L01Method Blank 095-01-021-4,804 GC/MS K

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.50 1ND o-Xylene 0.50 1ND
Diisopropyl Ether (DIPE) 2.0 1ND p/m-Xylene 1.0 1ND
1,2-Dibromoethane 0.50 1ND Tert-Amyl-Methyl Ether (TAME) 2.0 1ND
1,2-Dichloroethane 0.50 1ND Tert-Butyl Alcohol (TBA) 2.0 1ND
Ethyl-t-Butyl Ether (ETBE) 2.0 1ND Toluene 0.50 1ND
Ethylbenzene 0.50 1ND 1,1-Difluoroethane 2.0 1ND
Methyl-t-Butyl Ether (MTBE) 2.0 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12986 1,2-Dichloroethane-d4 47-13786
Toluene-d8 78-15686

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

ETIC Engineering, Inc. 05/02/07Date Received:
2285 Morello Avenue 07-05-0102Work Order No:
Pleasant Hill, CA 94523-1850 N/APreparation:

EPA TO-15Method:

Project: TM4121 Page 1 of 1
Lab Sample

Number
Date

Collected
Date

Prepared
Date

Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/m3

Instrument

04/27/07 N/A 05/02/07Air 070502L01VW1 07-05-0102-1 GC/MS K

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   2.4 1.49ND o-Xylene   3.2 1.49  4.8
Diisopropyl Ether (DIPE) 12 1.49ND p/m-Xylene   6.5 1.4910
1,2-Dibromoethane   5.7 1.49ND Tert-Amyl-Methyl Ether (TAME) 19 1.49ND
1,2-Dichloroethane   3.0 1.49ND Tert-Butyl Alcohol (TBA)   9.0 1.49ND
Ethyl-t-Butyl Ether (ETBE) 12 1.49ND Toluene   2.8 1.4912
Ethylbenzene   3.2 1.49ND 1,1-Difluoroethane   8.1 1.49ND
Methyl-t-Butyl Ether (MTBE) 11 1.49ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12985 1,2-Dichloroethane-d4 47-13777
Toluene-d8 78-15681

04/27/07 N/A 05/02/07Air 070502L01VW5 07-05-0102-2 GC/MS K

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   2.6 1.64  4.4 o-Xylene   3.6 1.64  4.8
Diisopropyl Ether (DIPE) 14 1.64ND p/m-Xylene   7.1 1.6412
1,2-Dibromoethane   6.3 1.64ND Tert-Amyl-Methyl Ether (TAME) 21 1.64ND
1,2-Dichloroethane   3.3 1.64ND Tert-Butyl Alcohol (TBA)   9.9 1.64ND
Ethyl-t-Butyl Ether (ETBE) 14 1.64ND Toluene   3.1 1.6411
Ethylbenzene   3.6 1.64  4.4 1,1-Difluoroethane   8.9 1.64ND
Methyl-t-Butyl Ether (MTBE) 12 1.64ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12989 1,2-Dichloroethane-d4 47-13783
Toluene-d8 78-15698

N/AN/A 05/02/07Air 070502L01Method Blank 095-01-021-4,804 GC/MS K

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene   1.6 1ND o-Xylene   2.2 1ND
Diisopropyl Ether (DIPE)   8.4 1ND p/m-Xylene   4.3 1ND
1,2-Dibromoethane   3.8 1ND Tert-Amyl-Methyl Ether (TAME) 13 1ND
1,2-Dichloroethane   2.0 1ND Tert-Butyl Alcohol (TBA)   6.1 1ND
Ethyl-t-Butyl Ether (ETBE)   8.4 1ND Toluene   1.9 1ND
Ethylbenzene   2.2 1ND 1,1-Difluoroethane   5.4 1ND
Methyl-t-Butyl Ether (MTBE)   7.2 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12986 1,2-Dichloroethane-d4 47-13786
Toluene-d8 78-15686

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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alscience

aboratories, Inc.
nvironmental Quality Control - Duplicate

Work Order No:

Method:

Project:

Preparation:

Date Received:ETIC Engineering, Inc.
2285 Morello Avenue
Pleasant Hill, CA 94523-1850

TM4121

EPA TO-3(M)
N/A

05/02/07
07-05-0102

N/A

Quality Control Sample ID
Duplicate Batch

NumberMatrix

05/02/07

Instrument

07-05-0138-1 GC 13Air 070502D01

Date
Prepared:

Date
Analyzed:

QualifiersRPD CLParameter RPDSample Conc DUP Conc

TPH as Gasoline 0-20190 180 3

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 7 of 12



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: ASTM D-1946

07-05-0102

TM4121

N/APreparation:
Work Order No:
Date Received:

Project:

ETIC Engineering, Inc.
2285 Morello Avenue
Pleasant Hill, CA 94523-1850

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC 34 070502L01

Date
Prepared

N/A

Date
Analyzed

05/02/07

Quality Control Sample ID

099-03-002-281

Parameter QualifiersRPD CLRPDLCSD ConcLCS Conc

0-301Carbon Dioxide 5.210 5.167
0-300Oxygen + Argon 20.51 20.42
0-300Nitrogen 76.41 76.08

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 8 of 12



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA TO-15

07-05-0102

TM4121

N/APreparation:
Work Order No:
Date Received:

Project:

ETIC Engineering, Inc.
2285 Morello Avenue
Pleasant Hill, CA 94523-1850

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS K 070502L01

Date
Prepared

N/A

Date
Analyzed

05/02/07

Quality Control Sample ID

095-01-021-4,804

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

94 0-401360-156Benzene 107
90 0-321364-154Carbon Tetrachloride 102
109 0-36254-1441,2-Dibromoethane 107
109 0-47234-1601,2-Dichlorobenzene 107
93 0-30269-1531,2-Dichloroethane 91
113 0-351467-1571,2-Dichloropropane 129
112 0-47136-1561,4-Dichlorobenzene 111
102 0-351461-157c-1,3-Dichloropropene 118
117 0-38052-154Ethylbenzene 117
112 0-38052-148o-Xylene 112
112 0-41042-156p/m-Xylene 111
105 0-40356-152Tetrachloroethene 102
117 0-43256-146Toluene 115
95 0-341363-159Trichloroethene 108
100 0-371465-1491,1,2-Trichloroethane 115
123 0-36445-177Vinyl Chloride 119

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

07-05-0102

See applicable analysis comment.*
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike or Matrix Spike Duplicate compound was out of control due
to matrix interference.  The associated LCS and/or LCSD was in control and, therefore,
the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD associated with this batch of samples was out of control due to a matrix
interference effect. The associated batch LCS/LCSD was in control and, hence, the
associated sample data was reported with no further corrective action required.

5

Result is the average of all dilutions, as defined by the method.A
Analyte was present in the associated method blank.B
Analyte presence was not confirmed on primary column.C
Concentration exceeds the calibration range.E
Compound did not meet method-described identification guidelines. Identification was
based on additional GC/MS characteristics.

I

Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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2960 Foster Creighton Road Nashville, TN 37204 * 800-765-0980 * Fax 615-726-3404

March 21, 2007

Client:

Attn:

Work Order:       

Project Name:  

Project Nbr:  

Date Received:  

Exxon 7-4121

7-4121

NQC1731

03/13/07

Pleasant Hill, CA 94523

ETIC Engineering Pleasant Hill (10236)
2285 Morello Avenue

Erik Appel 4508104331P/O Nbr:  

 6:03:30PM

SAMPLE IDENTIFICATION LAB NUMBER COLLECTION DATE AND TIME

NQC1731-01MW1 03/08/07 13:00

NQC1731-02MW2 03/08/07 11:00

NQC1731-03MW3 03/08/07 15:05

NQC1731-04MW5 03/08/07 14:30

An executed copy of the chain of custody, the project quality control data, and the sample receipt form are also included as an addendum 

to this report.  If you have any questions relating to this analytical report, please contact your Laboratory Project Manager at 

1-800-765-0980.  Any opinions, if expressed, are outside the scope of the Laboratory's accreditation.

.  

This material is intended only for the use of the individual(s) or entity to whom it is addressed, and may contain information that is 

privileged and confidential.  If you are not the intended recipient, or the employee or agent responsible for delivering this material to the 

intended recipient, you are hereby notified that any dissemination, distribution, or copying of this material is strictly prohibited.  If you 

have received this material in error, please notify us immediately at 615-726-0177. 

California Certification Number: 01168CA

These results relate only to the items tested.  This report shall not be reproduced except in full and with permission of the laboratory.

Report Approved By: 

Jim Hatfield

Project Management

The Chain(s) of Custody, 3 pages, are included and are an integral part of this report.  

Estimated uncertainity is available upon request.

This report has been electronically signed.
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2960 Foster Creighton Road Nashville, TN 37204 * 800-765-0980 * Fax 615-726-3404

Client

Attn

ETIC Engineering Pleasant Hill (10236)

2285 Morello Avenue

Pleasant Hill, CA 94523

Erik Appel

Project Name:

Work Order:

Exxon 7-4121

Received:

Project Number: 7-4121

03/13/07 08:10

NQC1731

ANALYTICAL REPORT

 

Analyte FlagResult Units

Dilution 

FactorMRL Method Batch

Analysis 

Date/Time

Sample ID: NQC1731-01 (MW1 - Ground Water) Sampled:  03/08/07 13:00

Volatile Organic Compounds by EPA Method 8021B

70332041.00ND 03/20/07 02:321ug/L SW846 8021BBenzene

70332041.00ND 03/20/07 02:321ug/L SW846 8021BEthylbenzene

70332041.001.21 03/20/07 02:321ug/L SW846 8021BToluene

70332043.00ND 03/20/07 02:321ug/L SW846 8021BXylenes, total

89 %Surr: a,a,a-Trifluorotoluene (57-145%) 03/20/07 02:32 SW846 8021B 7033204

Volatile Organic Compounds by EPA Method 8260B

70336820.5000.560 03/20/07 00:261ug/L SW846 8260BTert-Amyl Methyl Ether

70336820.500ND 03/20/07 00:261ug/L SW846 8260B1,2-Dibromoethane (EDB)

70336820.500ND 03/20/07 00:261ug/L SW846 8260B1,2-Dichloroethane

70336820.500ND 03/20/07 00:261ug/L SW846 8260BEthyl tert-Butyl Ether

70336820.500ND 03/20/07 00:261ug/L SW846 8260BDiisopropyl Ether

70336820.5001.91 03/20/07 00:261ug/L SW846 8260BMethyl tert-Butyl Ether

703368210.0ND 03/20/07 00:261ug/L SW846 8260BTertiary Butyl Alcohol

110 %Surr: 1,2-Dichloroethane-d4 (62-142%) 03/20/07 00:26 SW846 8260B 7033682
98 %Surr: Dibromofluoromethane (78-123%) 03/20/07 00:26 SW846 8260B 7033682
94 %Surr: Toluene-d8 (79-120%) 03/20/07 00:26 SW846 8260B 7033682
96 %Surr: 4-Bromofluorobenzene (75-133%) 03/20/07 00:26 SW846 8260B 7033682

Purgeable Petroleum Hydrocarbons

7033204100440 03/20/07 02:321ug/L SW846 8015BGRO as Gasoline

89 %Surr: a,a,a-Trifluorotoluene (44-152%) 03/20/07 02:32 SW846 8015B 7033204

Extractable Petroleum Hydrocarbons with Silica Gel Treatment

703257550.0119 03/19/07 14:461ug/L SW846 8015BDiesel

85 %Surr: o-Terphenyl (33-147%) 03/19/07 14:46 SW846 8015B 7032575

Sample ID: NQC1731-02 (MW2 - Ground Water) Sampled:  03/08/07 11:00

Volatile Organic Compounds by EPA Method 8021B

70332041.001.33 03/20/07 02:571ug/L SW846 8021BBenzene

70332041.002.41 03/20/07 02:571ug/L SW846 8021BEthylbenzene

70332041.003.52 03/20/07 02:571ug/L SW846 8021BToluene

70332043.00ND 03/20/07 02:571ug/L SW846 8021BXylenes, total

87 %Surr: a,a,a-Trifluorotoluene (57-145%) 03/20/07 02:57 SW846 8021B 7033204

Volatile Organic Compounds by EPA Method 8260B

70336820.500ND 03/20/07 00:021ug/L SW846 8260BTert-Amyl Methyl Ether

70336820.500ND 03/20/07 00:021ug/L SW846 8260B1,2-Dibromoethane (EDB)

70336820.500ND 03/20/07 00:021ug/L SW846 8260B1,2-Dichloroethane

70336820.500ND 03/20/07 00:021ug/L SW846 8260BEthyl tert-Butyl Ether

70336820.500ND 03/20/07 00:021ug/L SW846 8260BDiisopropyl Ether

70336820.500ND 03/20/07 00:021ug/L SW846 8260BMethyl tert-Butyl Ether

703368210.0ND 03/20/07 00:021ug/L SW846 8260BTertiary Butyl Alcohol

107 %Surr: 1,2-Dichloroethane-d4 (62-142%) 03/20/07 00:02 SW846 8260B 7033682
101 %Surr: Dibromofluoromethane (78-123%) 03/20/07 00:02 SW846 8260B 7033682
94 %Surr: Toluene-d8 (79-120%) 03/20/07 00:02 SW846 8260B 7033682

Page 2 of 11



2960 Foster Creighton Road Nashville, TN 37204 * 800-765-0980 * Fax 615-726-3404

Client

Attn

ETIC Engineering Pleasant Hill (10236)

2285 Morello Avenue

Pleasant Hill, CA 94523

Erik Appel

Project Name:

Work Order:

Exxon 7-4121

Received:

Project Number: 7-4121

03/13/07 08:10

NQC1731

ANALYTICAL REPORT

 

Analyte FlagResult Units

Dilution 

FactorMRL Method Batch

Analysis 

Date/Time

Sample ID: NQC1731-02 (MW2 - Ground Water) - cont. Sampled:  03/08/07 11:00

Volatile Organic Compounds by EPA Method 8260B - cont.

96 %Surr: 4-Bromofluorobenzene (75-133%) 03/20/07 00:02 SW846 8260B 7033682

Purgeable Petroleum Hydrocarbons

70332041001620 03/20/07 02:571ug/L SW846 8015BGRO as Gasoline

87 %Surr: a,a,a-Trifluorotoluene (44-152%) 03/20/07 02:57 SW846 8015B 7033204

Extractable Petroleum Hydrocarbons with Silica Gel Treatment

703257550.0550 03/19/07 15:021ug/L SW846 8015BDiesel

86 %Surr: o-Terphenyl (33-147%) 03/19/07 15:02 SW846 8015B 7032575

Sample ID: NQC1731-03 (MW3 - Ground Water) Sampled:  03/08/07 15:05

Volatile Organic Compounds by EPA Method 8021B

70332041.00ND 03/20/07 03:221ug/L SW846 8021BBenzene

70332041.00ND 03/20/07 03:221ug/L SW846 8021BEthylbenzene

70332041.00ND 03/20/07 03:221ug/L SW846 8021BToluene

70332043.00ND 03/20/07 03:221ug/L SW846 8021BXylenes, total

96 %Surr: a,a,a-Trifluorotoluene (57-145%) 03/20/07 03:22 SW846 8021B 7033204

Volatile Organic Compounds by EPA Method 8260B

70336820.500ND 03/19/07 23:371ug/L SW846 8260BTert-Amyl Methyl Ether

70336820.500ND 03/19/07 23:371ug/L SW846 8260B1,2-Dibromoethane (EDB)

70336820.500ND 03/19/07 23:371ug/L SW846 8260B1,2-Dichloroethane

70336820.500ND 03/19/07 23:371ug/L SW846 8260BEthyl tert-Butyl Ether

70336820.500ND 03/19/07 23:371ug/L SW846 8260BDiisopropyl Ether

70336820.500ND 03/19/07 23:371ug/L SW846 8260BMethyl tert-Butyl Ether

703368210.0ND 03/19/07 23:371ug/L SW846 8260BTertiary Butyl Alcohol

110 %Surr: 1,2-Dichloroethane-d4 (62-142%) 03/19/07 23:37 SW846 8260B 7033682
102 %Surr: Dibromofluoromethane (78-123%) 03/19/07 23:37 SW846 8260B 7033682
92 %Surr: Toluene-d8 (79-120%) 03/19/07 23:37 SW846 8260B 7033682
92 %Surr: 4-Bromofluorobenzene (75-133%) 03/19/07 23:37 SW846 8260B 7033682

Purgeable Petroleum Hydrocarbons

7033204100ND 03/20/07 03:221ug/L SW846 8015BGRO as Gasoline

96 %Surr: a,a,a-Trifluorotoluene (44-152%) 03/20/07 03:22 SW846 8015B 7033204

Extractable Petroleum Hydrocarbons with Silica Gel Treatment

703257550.052.9 03/19/07 15:181ug/L SW846 8015BDiesel

90 %Surr: o-Terphenyl (33-147%) 03/19/07 15:18 SW846 8015B 7032575

Page 3 of 11



2960 Foster Creighton Road Nashville, TN 37204 * 800-765-0980 * Fax 615-726-3404

Client

Attn

ETIC Engineering Pleasant Hill (10236)

2285 Morello Avenue

Pleasant Hill, CA 94523

Erik Appel

Project Name:

Work Order:

Exxon 7-4121

Received:

Project Number: 7-4121

03/13/07 08:10

NQC1731

ANALYTICAL REPORT

 

Analyte FlagResult Units

Dilution 

FactorMRL Method Batch

Analysis 

Date/Time

Sample ID: NQC1731-04 (MW5 - Ground Water) Sampled:  03/08/07 14:30

Volatile Organic Compounds by EPA Method 8021B

70332041.00ND 03/20/07 05:031ug/L SW846 8021BBenzene

70332041.00ND 03/20/07 05:031ug/L SW846 8021BEthylbenzene

70332041.00ND 03/20/07 05:031ug/L SW846 8021BToluene

70332043.00ND 03/20/07 05:031ug/L SW846 8021BXylenes, total

91 %Surr: a,a,a-Trifluorotoluene (57-145%) 03/20/07 05:03 SW846 8021B 7033204

Volatile Organic Compounds by EPA Method 8260B

70336820.500ND 03/19/07 23:131ug/L SW846 8260BTert-Amyl Methyl Ether

70336820.500ND 03/19/07 23:131ug/L SW846 8260B1,2-Dibromoethane (EDB)

70336820.500ND 03/19/07 23:131ug/L SW846 8260B1,2-Dichloroethane

70336820.500ND 03/19/07 23:131ug/L SW846 8260BEthyl tert-Butyl Ether

70336820.500ND 03/19/07 23:131ug/L SW846 8260BDiisopropyl Ether

70336820.500ND 03/19/07 23:131ug/L SW846 8260BMethyl tert-Butyl Ether

703368210.0ND 03/19/07 23:131ug/L SW846 8260BTertiary Butyl Alcohol

111 %Surr: 1,2-Dichloroethane-d4 (62-142%) 03/19/07 23:13 SW846 8260B 7033682
102 %Surr: Dibromofluoromethane (78-123%) 03/19/07 23:13 SW846 8260B 7033682
94 %Surr: Toluene-d8 (79-120%) 03/19/07 23:13 SW846 8260B 7033682
97 %Surr: 4-Bromofluorobenzene (75-133%) 03/19/07 23:13 SW846 8260B 7033682

Purgeable Petroleum Hydrocarbons

7033204100187 03/20/07 05:031ug/L SW846 8015BGRO as Gasoline

91 %Surr: a,a,a-Trifluorotoluene (44-152%) 03/20/07 05:03 SW846 8015B 7033204

Extractable Petroleum Hydrocarbons with Silica Gel Treatment

703257550.059.2 03/19/07 15:351ug/L SW846 8015BDiesel

62 %Surr: o-Terphenyl (33-147%) 03/19/07 15:35 SW846 8015B 7032575
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2960 Foster Creighton Road Nashville, TN 37204 * 800-765-0980 * Fax 615-726-3404

Client

Attn

ETIC Engineering Pleasant Hill (10236)

2285 Morello Avenue

Pleasant Hill, CA 94523

Erik Appel

Project Name:

Work Order:

Exxon 7-4121

Received:

Project Number: 7-4121

03/13/07 08:10

NQC1731

SAMPLE EXTRACTION DATA

Parameter

Wt/Vol

Extracted Extracted Vol Date Analyst

Extraction

MethodLab NumberBatch

Extractable Petroleum Hydrocarbons with Silica Gel Treatment
 1000.00 EPA 3510CLRW03/15/07  07:007032575SW846 8015B NQC1731-01  1.00 

 1000.00 EPA 3510CLRW03/15/07  07:007032575SW846 8015B NQC1731-02  1.00 

 1000.00 EPA 3510CLRW03/15/07  07:007032575SW846 8015B NQC1731-03  1.00 

 1000.00 EPA 3510CLRW03/15/07  07:007032575SW846 8015B NQC1731-04  1.00 
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2960 Foster Creighton Road Nashville, TN 37204 * 800-765-0980 * Fax 615-726-3404

Client

Attn

ETIC Engineering Pleasant Hill (10236)

2285 Morello Avenue

Pleasant Hill, CA 94523

Erik Appel

Project Name:

Work Order:

Exxon 7-4121

Received:

Project Number: 7-4121

03/13/07 08:10

NQC1731

PROJECT QUALITY CONTROL DATA
Blank

Blank Value Units Q.C. BatchAnalyte Lab NumberQ Analyzed Date/Time

Volatile Organic Compounds by EPA Method 8021B

7033204-BLK1
ug/L 7033204<0.610 7033204-BLK1 03/19/07  23:36Benzene

ug/L 7033204<0.460 7033204-BLK1 03/19/07  23:36Ethylbenzene

ug/L 7033204<0.600 7033204-BLK1 03/19/07  23:36Toluene

ug/L 7033204<0.840 7033204-BLK1 03/19/07  23:36Xylenes, total

7033204 7033204-BLK1 03/19/07  23:3699%Surrogate: a,a,a-Trifluorotoluene

7033204-BLK2
ug/L 7033204<0.610 7033204-BLK2 03/20/07  04:38Benzene

ug/L 7033204<0.460 7033204-BLK2 03/20/07  04:38Ethylbenzene

ug/L 7033204<0.600 7033204-BLK2 03/20/07  04:38Toluene

ug/L 7033204<0.840 7033204-BLK2 03/20/07  04:38Xylenes, total

7033204 7033204-BLK2 03/20/07  04:3896%Surrogate: a,a,a-Trifluorotoluene

Volatile Organic Compounds by EPA Method 8260B

7033682-BLK1
ug/L 7033682<0.200 7033682-BLK1 03/19/07  18:46Tert-Amyl Methyl Ether

ug/L 7033682<0.320 7033682-BLK1 03/19/07  18:461,2-Dibromoethane (EDB)

ug/L 7033682<0.370 7033682-BLK1 03/19/07  18:461,2-Dichloroethane

ug/L 7033682<0.210 7033682-BLK1 03/19/07  18:46Ethyl tert-Butyl Ether

ug/L 7033682<0.210 7033682-BLK1 03/19/07  18:46Diisopropyl Ether

ug/L 7033682<0.190 7033682-BLK1 03/19/07  18:46Methyl tert-Butyl Ether

ug/L 7033682<4.07 7033682-BLK1 03/19/07  18:46Tertiary Butyl Alcohol

7033682 7033682-BLK1 03/19/07  18:46112%Surrogate: 1,2-Dichloroethane-d4

7033682 7033682-BLK1 03/19/07  18:46100%Surrogate: Dibromofluoromethane

7033682 7033682-BLK1 03/19/07  18:4696%Surrogate: Toluene-d8

7033682 7033682-BLK1 03/19/07  18:4690%Surrogate: 4-Bromofluorobenzene

Purgeable Petroleum Hydrocarbons

7033204-BLK1
ug/L 7033204<43.0 7033204-BLK1 03/19/07  23:36GRO as Gasoline

7033204 7033204-BLK1 03/19/07  23:3699%Surrogate: a,a,a-Trifluorotoluene

7033204-BLK2
ug/L 7033204<43.0 7033204-BLK2 03/20/07  04:38GRO as Gasoline

7033204 7033204-BLK2 03/20/07  04:3896%Surrogate: a,a,a-Trifluorotoluene

Extractable Petroleum Hydrocarbons with Silica Gel Treatment

7032575-BLK1
ug/L 7032575<37.0 7032575-BLK1 03/19/07  14:13Diesel

7032575 7032575-BLK1 03/19/07  14:1382%Surrogate: o-Terphenyl
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Client

Attn

ETIC Engineering Pleasant Hill (10236)

2285 Morello Avenue

Pleasant Hill, CA 94523

Erik Appel

Project Name:

Work Order:

Exxon 7-4121

Received:

Project Number: 7-4121

03/13/07 08:10

NQC1731

PROJECT QUALITY CONTROL DATA

LCS

Analyte UnitsKnown Val. Analyzed Val % Rec.  BatchQ

Target 

Range

Analyzed 

Date/Time

Volatile Organic Compounds by EPA Method 8021B

7033204-BS1
74 - 127 7033204100 101 101% ug/L 03/20/07  09:14Benzene

74 - 128 7033204100 91.9 92% ug/L 03/20/07  09:14Ethylbenzene

74 - 126 7033204100 98.3 98% ug/L 03/20/07  09:14Toluene

74 - 129 7033204200 190 95% ug/L 03/20/07  09:14Xylenes, total

57 - 145 703320430.0 28.8Surrogate: a,a,a-Trifluorotoluene 96% 03/20/07  09:14

Volatile Organic Compounds by EPA Method 8260B

7033682-BS1
68 - 134 703368250.0 53.0 106% ug/L 03/19/07  16:45Tert-Amyl Methyl Ether

83 - 128 703368250.0 49.2 98% ug/L 03/19/07  16:451,2-Dibromoethane (EDB)

71 - 132 703368250.0 56.3 113% ug/L 03/19/07  16:451,2-Dichloroethane

69 - 130 703368250.0 51.7 103% ug/L 03/19/07  16:45Ethyl tert-Butyl Ether

70 - 128 703368250.0 46.9 94% ug/L 03/19/07  16:45Diisopropyl Ether

64 - 129 703368250.0 48.5 97% ug/L 03/19/07  16:45Methyl tert-Butyl Ether

45 - 171 7033682500 660 132% ug/L 03/19/07  16:45Tertiary Butyl Alcohol

62 - 142 703368225.0 26.2Surrogate: 1,2-Dichloroethane-d4 105% 03/19/07  16:45

78 - 123 703368225.0 24.8Surrogate: Dibromofluoromethane 99% 03/19/07  16:45

79 - 120 703368225.0 23.1Surrogate: Toluene-d8 92% 03/19/07  16:45

75 - 133 703368225.0 23.0Surrogate: 4-Bromofluorobenzene 92% 03/19/07  16:45

Purgeable Petroleum Hydrocarbons

7033204-BS2
58 - 138 70332041000 984 98% ug/L 03/20/07  09:39GRO as Gasoline

44 - 152 703320430.0 24.7Surrogate: a,a,a-Trifluorotoluene 82% 03/20/07  09:39

Extractable Petroleum Hydrocarbons with Silica Gel Treatment

7032575-BS1
38 - 123 70325751000 780 78% ug/L 03/19/07  14:29Diesel

33 - 147 703257520.0 19.3Surrogate: o-Terphenyl 96% 03/19/07  14:29
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ETIC Engineering Pleasant Hill (10236)
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Project Name:

Work Order:
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Project Number: 7-4121

03/13/07 08:10

NQC1731

Analyte Units

PROJECT QUALITY CONTROL DATA

Orig. Val. MS Val Spike Conc % Rec.

Target 

Range

Matrix Spike

Q

Analyzed 

Date/Time

Sample 

SpikedBatch

Volatile Organic Compounds by EPA Method 8021B

7033204-MS1
56.8 50.0 NQC1761-05 114%ND 703320461 - 153ug/L 03/20/07  10:04Benzene

54.9 50.0 NQC1761-05 110%ND 703320464 - 151ug/L 03/20/07  10:04Ethylbenzene

58.5 50.0 NQC1761-05 117%ND 703320459 - 152ug/L 03/20/07  10:04Toluene

112 100 NQC1761-05 112%ND 703320462 - 153ug/L 03/20/07  10:04Xylenes, total

31.2 30.0 NQC1761-05 Surrogate: a,a,a-Trifluorotoluene 104% 703320457 - 145ug/L 03/20/07  10:04
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Work Order:

Exxon 7-4121

Received:

Project Number: 7-4121

03/13/07 08:10

NQC1731

Orig. Val. UnitsAnalyte

Sample

DuplicatedBatchRPDDuplicate

Matrix Spike Dup

PROJECT QUALITY CONTROL DATA

Q

Spike

Conc % Rec.

Target 

Range

Analyzed 

Date/TimeLimit

Volatile Organic Compounds by EPA Method 8021B

7033204-MSD1
ND 59.3 4 30 7033204 NQC1761-05 50.0 119%ug/L 61 - 153 03/20/07  10:30Benzene

ND 56.5 3 30 7033204 NQC1761-05 50.0 113%ug/L 64 - 151 03/20/07  10:30Ethylbenzene

ND 60.4 3 46 7033204 NQC1761-05 50.0 121%ug/L 59 - 152 03/20/07  10:30Toluene

ND 116 4 36 7033204 NQC1761-05 100 116%ug/L 62 - 153 03/20/07  10:30Xylenes, total

31.0 7033204 NQC1761-05 30.0 103%Surrogate: a,a,a-Trifluorotoluene ug/L 57 - 145 03/20/07  10:30
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CERTIFICATION SUMMARY

Method Matrix

TestAmerica - Nashville, TN

AIHA Nelac California

WaterNA

Water XN/A XSW846 8015B

Water XN/A XSW846 8021B

Water XN/A XSW846 8260B
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NELAC CERTIFICATION SUMMARY 

TestAmerica Analytical - Nashville does not hold NELAC certifications for the following analytes included in this report

Method Matrix Analyte
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Appendix I 
 

Previous Soil and Groundwater Analytical Results from Soil 
Borings (ETIC 2006b) 

  
 









Appendix J 
 

ORC Information 
 



OXYGEN RELEASE COMPOUND (ORC®)

ORC is a patented formulation of phosphate-intercalated magnesium peroxide 
that time releases oxygen when hydrated in accordance with the following reaction:

How it Works
Oxygen is often the limiting factor

for aerobic microbes capable of bio-

logically degrading contaminants such

as petroleum hydrocarbons. Without

adequate oxygen, contaminant 

degradation will either cease or may

proceed by much slower anaerobic

(oxygen-free) processes. ORC is

designed to release oxygen, into 

the subsurface, for up to one year

depending on site conditions. In the

presence of this long-lasting oxygen

source, aerobic microbes flourish

accelerating natural attenuation of

gasoline and fuel additives (BTEX 

and MTBE), diesel, kerosene, jet fuel,

gas condensates, fuel oils, lubricants,

bunker oil, PAHs, certain metals

(arsenic), certain pesticides/herbicides

and certain industrial solvents 

(alcohols and ketones). 

Critical Timed Release
ORC is intercalated with food-grade

phosphate, this gives it the time-release

properties that are critical in a passive,

low-cost oxygen application system.

The term “intercalation” is used here

to describe the permeation of phos-

phates into the crystalline structure of

magnesium peroxide (Figure 1.). This

feature slows the reaction that yields

oxygen thus facilitating the extended

release. Phosphate intercalation also

prevents a process known as “oxygen

lock-up.” When water reacts with an

un-intercalated magnesium peroxide,

a cement-like coating of magnesium

hydroxide forms which prevents water

from penetrating deeper into the crystal

to release all of the available oxygen.

ORC’s phosphate intercalation keeps

the crystal ”open,” preventing this

problem and continuing the release 

of oxygen. 

MgO2 +  H2O       1⁄2O2 +  Mg(OH)2

Product Applications
ORC is typically applied in the 

subsurface via direct push injection,

borehole backfill or filter socks. When

using direct push and/or borehole

backfill, ORC powder is mixed with

water to form an injectable slurry. 

The slurry is then pumped into the

groundwater where it disperses into

the aquifer via diffusive and advective

forces. 

In filter sock form, ORC is placed

into monitoring wells where the 

compound reacts when contacted

with water. Upon exhaustion, which

can take up to 1 year, filter socks can 

be removed and replaced to replenish

the oxygen supply and continue treat-

ment. Special canisters are available

with filter socks to avoid lodging

them in deeper wells (> 40 ft.).

Additionally ORC can be applied

into excavated areas either in its native

powder form or by broadcasting the

slurry mixture. Excavation treatments

take advantage of fluctuating ground-

water levels and percolation from 

the surface to activate the oxygen

releasing capabilities of ORC.

FIGURE 1:
OXYGEN INTERCALATION

PHOSPHATE GROUP
(“Intercalates” and Disrupts

Crystal Array)

ORC
CRYSTAL

OXYGEN

WATER



ORC a Cost-Effective Remediation Strategy

By accelerating natural attenuation using ORC, in-situ treatment of aquifer contamination can result in an efficient, 
simple, cost-effective alternative to traditional technologies. With low capital costs, no operations and maintenance, 
minimal site disturbance and proven effectiveness, this product can inexpensively restore water quality and property 
values at contaminated sites.

Treatment with ORC is typically:

1/4 to 1/2 the cost of air sparging with vapor containment

Equal to or less than the cost of excavation, hauling and disposal of residual hydrocarbons from the floor 
of UST excavations

Less than the long-term monitoring costs of unassisted natural attenuation sites

1/4 to 1/2 the cost of using a pump and treat system

Plume Wide Remediation*
The example below illustrates four different size groundwater plumes and four remediation scenarios, including the use of

ORC. This comparison assumes a contaminant concentration of 4 ppm total BTEX.

Plume Cut-Off / Barrier Remediation*
The example below illustrates four different size groundwater plumes and four typical, cut-off barrier remediation scenarios,

including the use of ORC. This comparison assumes a contaminant concentration of 4 ppm total BTEX.

Smaller Site (50’ x 75’) Larger Site (200’ x 200’)

Shallow Aquifer Deeper Aquifer Shallow Aquifer Deeper Aquifer 
(20’ bgs) (50’ bgs) (20’ bgs) (50’ bgs)

ORC Treatment $58,000 $61,000 $365,000 $380,000

Pump and Treat $610,000 $660,000 $1,078,000 $1,200,000

Air Sparging w/SVE $334,000 $359,000 $619,000 $687,000

Chemical Oxidation $271,000 $295,000 $1,460,000 $1,600,000

* Comparison costs were generated by an independent environmental consulting firm and include costs through project completion, e.g. sampling, monitoring,
reporting, etc. All costs are reported in today’s dollars.

Treatment

Smaller Site (50’ x 75’) Larger Site (200’ x 200’)

Shallow Aquifer Deeper Aquifer Shallow Aquifer Deeper Aquifer 
(20’ bgs) (50’ bgs) (20’ bgs) (50’ bgs)

ORC Treatment $76,000 $82,000 $216,000 $240,000

Pump and Treat $588,000 $636,000 $909,000 $1,009,000

Air Sparging w/SVE $491,000 $497,000 $832,000 $866,000

Chemical Oxidation $280,000 $299,000 $1,516,000 $1,630,000

* Comparison costs were generated by an independent environmental consulting firm and include costs through project completion, e.g. sampling, monitoring,
reporting, etc. All costs are reported in today’s dollars.

Treatment

1011 Calle Sombra / San Clemente / California 92673-6244 / Tel: 949/366-8000 / Fax: 949/366-8090 / www.regenesis.com

Leaders in Accelerated Natural Attenuation
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Oxygen Release Compound (ORC®)  
Installation Instructions  

(Excavation Applications) 
 

SAFETY:   
Pure ORC is shipped to you as a fine powder, which is rated at -325 mesh (passes 
through a 44 micron screen).  It is considered to be a mild oxidizer and as such should be 
handled with care while in the field. Field personnel should take precautions while applying 
the pure ORC. Typically, the operator should work up wind of the product as well as use 
appropriate safety equipment.  These would include eye, respiratory protection and gloves 
as deemed appropriate by exposure duration and field conditions.  

Although two options are discussed, application of ORC should never be applied by 
personnel within the tank excavation, unless proper shoring or sidewall cutback is in place. 
 
GENERAL GUIDELINES: 
ORC can be applied in a dry powder form or as a slurry.  Field conditions dictate which 
form of ORC can be used most effectively.  

Installation of ORC should be within the tank excavation floor and/or in an adequate 
backfill section thickness to account for the anticipated groundwater “smear zone”.  

Maximum treatment effect is obtained when ORC is mixed as thoroughly as possible 
within the backfill material.  The more dispersed the ORC slurry/powder within the 
excavation backfill, the more effective the treatment.  

The quantity of ORC to be used is generally calculated prior to moving into the field for 
installation.  Generally it is applied at a rate of between 0.1% and 1.0% by weight of the 
soil matrix.  The following illustrates a dilute application rate calculation:  

 

Use a weight/weight percent of ORC/backfill material to ensure distribution of the 
ORC into the desired aquifer section.  For example:  a 0.15% weight of ORC to 
weight of backfill for the standard ORC weight (30 pounds) per container calculates 
as follows:  30 lb. ORC/0.15% = 20,000 lbs. of soil matrix.  Thus, to achieve a 0.15% 
mixture of ORC in the backfill material, 30 lb. of pure ORC should be mixed into 10 
tons (20,000 lbs. ÷2,000 lbs./ton) of backfill, or approximately 7 - 10 cubic yards of 
soil depending on field conditions.  Professional judgment should be used to select 
the appropriate soil mass per cubic yard for designing each site treatment. 

  
 
 
 
 
CHOOSING THE FORM OF INSTALLATION: 
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Pure ORC is shipped to you in a powder form.  Weather conditions (especially wind) may 
have a direct effect on the application of ORC as a tank backfill amendment.   

Application of the dry powder may be difficult in windy conditions.  To counter the effects 
of wind (and the subsequent potential loss of ORC), Regenesis recommends that a water 
source or a spray tank be on-site to wet down the ORC and the backfill material as ORC is 
applied.  

Application of ORC in a slurry format is a very effective method and eliminates the wind 
issue.  

Four somewhat different installation conditions can be encountered in the field:  

• ORC in a pea gravel back-fill. (“Type 1”)  
• ORC in a soil back-fill. (“Type 2”)  
• ORC mixed in native soil in the bottom of a tank pit.  (“Type 3”)  
• ORC installed in soil under standing water in the bottom of a tank pit. (“Type 4”)  

A single tank pit excavation can include more than one of these conditions, depending on 
the site and extent of treatment.  Instructions for each condition are discussed separately 
in the following sections.  After the installation instructions are detailed instructions for 
mixing the slurry, if that is the option chosen.  
  
INSTALLATION INSTRUCTIONS: 

 
“Type 1,” ORC in a Pea Gravel Back-fill  

The easiest method for installing ORC in pea gravel back-fill is to mix the ORC in the 
material in a backhoe or skiploader bucket before placing it in the excavation. 
 

• Dry Powder method 

Into each scoop of back-fill material add the appropriate portion of ORC being installed. 
Generally, it is advisable to moisten the material in the bucket to reduce wind blown ORC 
loss.  Excessive winds make this method not feasible.  

After mixing the dry powder in the bucket, it is dumped into the bottom of the excavation. 
The backhoe bucket can be used for further mixing in the excavation.  
 

• Slurry method 

Mix a 63% solids slurry of ORC and water (see “Steps to make ORC slurry).  This 
relatively thick slurry is used to help keep the ORC dispersed through the pea gravel, even 
when it contacts water in the bottom of the excavation during installation.  It is generally 
desirable to avoid having the ORC run down through the pea gravel and collect in the 
bottom of the excavation.  The thick slurry addresses this issue.  

In each scoop of back-fill material, add the appropriate amount of ORC slurry.  Pre-mix the 
materials in the backhoe bucket   After mixing, dump the slurry and back-fill into the 
bottom of the excavation.  The backhoe bucket can be used for further mixing in the 
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excavation.  

If the slurry method is being used, observe the physical behavior of the ORC in the fill 
material.  If the ORC collects at the bottom of the back-fill material, increase the percent 
solids content by reducing the amount of water being used to make the slurry. 
  

 
“Type 2,” ORC in a Soil Back-fill  

Follow the instructions for the pea gravel back-fill method, except:  

If the slurry method is being used, the solids content should be reduced.  Typically a 50% 
solids is appropriate, although soil conditions sometimes dictate lower solids contents (see 
“Steps to make ORC slurry”).  
  
  

“ Type 3,” ORC Mixed in Native Soil in the Bottom of the Tank Pit  
When ORC is added to the bottom of a tank pit it may be done by backhoe or injection.  
CAUTION:  Personnel should never work within the tank excavation, unless proper 
shoring or sidewall cutback is in place. 
  

• Backhoe method 

A skilled backhoe operator can distribute the ORC around the bottom of the tank 
excavation and, using the bucket, mix it thoroughly.  If there are no winds, it may be 
possible to:  

1. Put the dry ORC powder in the backhoe bucket,  
2. Lower it to the bottom of the pit,  
3. Gently deposit the ORC evenly on the remaining soil,  
4. Use the bucket to mix the powder into the soil,  
5. To mitigate dusting, if necessary, spray water into the excavation during the 

process.  

An alternative backhoe method is to use a 50% (or less) solids ORC slurry (see “Steps to 
make ORC slurry) in place of the dry powder.  This eliminates the dusting problem, and in 
some cases enhances the even distribution of ORC into the soil.  Observe the slurry 
mixing behavior in the bottom of the excavation, and adjust the water content of the slurry 
to optimize mixing, if necessary.  
  

• Injection method 

If available, a pump and root feeder may be used to inject an ORC slurry into the 
excavation floor. This may require a more dilute slurry mix, and care should be taken to 
assure that the solids do not settle out of the slurry prior to injection.  
  

 
  

“ Type 4.” ORC installed in standing water in the bottom of a tank pit  
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Application of ORC into tank excavations with standing water requires the operator apply 
ORC in a slurry form.  ORC powder application in this scenario is not advised because a 
portion of the ORC particle fraction is not likely to pass through the surface tension of the 
standing water.  Caution:  Personnel should never work within the tank excavation, unless 
proper shoring or sidewall cutback is in place.  
  

• Backhoe method 

A skilled backhoe operator can distribute the ORC slurry within the excavation, and mix it 
into the soil underlying the standing water with the bucket.  Steps for installation:  

1. Mix a high solids content ORC slurry (63% solids).  See (“Steps to make ORC
slurry”).  

2. Pour slurry into the backhoe bucket.  
3. Lower the bucket to the standing water level in the excavation, and deposit the

slurry as evenly as possible across the excavation floor.  The dense slurry 
(63%solids is 1.6 grams per ml) will tend to make the majority of the slurry sink 
quickly to the bottom of the water layer.  

4. Use the bucket to mix the slurry into the soil.  
5. Water in the vicinity of the ORC slurry will often turn white and milky, since some of 

the ORC is dispersed within the standing water.  This provides additional dispersion 
within the standing water and back-fill material as it is added to the excavation.  

  

• Injection method 

If available, a pump and root feeder may be used to inject an ORC slurry into the soil in an 
excavation.  This may require a more dilute slurry mix, and care should be taken to assure 
that the solids do not settle out of the slurry prior to injection.  
  

MIXING ORC SLURRY: 
ORC powder is shipped to you in pre-measured batches.  Each batch is contained in a 
plastic bag which is shipped in a 5-gallon bucket.  

 Remove the pre-measured ORC bag from the 5-gallon bucket and open  
 Measure and pour the appropriate amount of water from the following table into the 

5 gallon bucket  

Slurry Solids Content (%) Pounds of ORC Gallons of Water 
63% 30 lbs. 2.1 gal. (2 gal. + 2 cups) 
50% 30 lbs. 3.6 gal. (3 gal + 2 1/2 qts.) 

Add the entire ORC pre-measured bag to the water (30 pounds).  If the slurry solids 
contents of less than 50% are desired, the quantity of ORC per batch mixed in the 
bucket must be reduced.  For example, a bucket containing four gallons of water 
would require 22.4 pounds of ORC to make a 40% solids slurry, and 16.6 pounds 
of ORC to make a 33% slurry.  

 Use an appropriate mixing device to thoroughly mix ORC and water.  Regenesis 
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recommends use of a 0.5 Horsepower (minimum) hand held drill with a “jiffy mixer” 
or stucco mixer.  A common paint paddle can be used to scrape the bottom and 
sides of the container to ensure thorough mixing.  Standard environmental slurry 
mixers may also be used.  

 After mixing, small amounts of water can be added to adjust the consistency of the 
slurry.  

 When slurries are used, the early batches should be observed in the process of 
mixing with      the soil.  Each site can vary, due to soil type and moisture content. 
Based on professional   judgment, additional water can be added to subsequent 
slurry batches.  

ORC slurry should be used ASAP; if the ORC slurry has been standing more than 
15 minutes, it should be remixed immediately before using.  Do not let stand more 
than 30 minutes without stirring.  Otherwise, the slurry will begin to harden into a 
weak cement.  

 

For direct assistance or answers to any questions you may have regarding these 
instructions, contact Regenesis Technical Services at 949-366-8000. 

REGENESIS, 2002 
www.regenesis.com 
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Oxygen Release Compound (ORC®) 
MATERIAL SAFETY DATA SHEET (MSDS) 

 
Last Revised:   October 18, 2005 
 

Section 1 - Material Identification 

 
Supplier:   

  

1011 Calle Sombra 
San Clemente, CA  92673 
Phone: 949.366.8000 

Fax: 949.366.8090 

E-mail: info@regenesis.com 

  

Chemical Description: 
A mixture of Magnesium Peroxide (MgO2), Magnesium Oxide 
(MgO), and Magnesium Hydroxide [Mg(OH)2] 

Chemical Family: Inorganic Chemical 

Trade Name:  Oxygen Release Compound (ORC®) 

Product Use: Used to remediate contaminated soil and groundwater 
(environmental applications) 

  

Section 2 – Chemical Identification 

CAS# Chemical 

14452-57-4 Magnesium Peroxide (MgO2) 

1309-48-4 Magnesium Oxide (MgO) 

1309-42-8 Magnesium Hydroxide  [Mg(OH)2] 

7758-11-4 Dipotassium Phosphate (H2K2O4P) 

7778-77-0 Monopotassium Phosphate (H2KO4P) 



Regenesis – ORC MSDS 
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Assay: 25-35% Magnesium Peroxide (MgO2) 

  

  

Section 3 - Physical Data 

Melting Point: Not Determined (ND) 

Boiling Point:  ND 

Flash Point: Not Applicable (NA) 

Self-Ignition Temperature:   NA 

Thermal Decomposition: Spontaneous Combustion possible at ˜  150°C 

Density: 0.6 – 0.8 g/cc 

Solubility: Reacts with Water 

pH: Approximately 10 in saturated solution 

Appearance:  White Powder 

Odor:   None 

Vapor Pressure: None 

Hazardous Decomposition 
Products: 

Not Known 

Hazardous Reactions: Hazardous Polymerization will not occur 

Further Information: Non-combustible, but will support combustion 

  

Section 4 – Reactivity Data 

Stability: 
Product is stable unless heated above 150 °C.  Magnesium 
Peroxide reacts with water to slowly release oxygen.  Reaction 
by product is Magnesium Hydroxide 

Conditions to Avoid: Heat above 150 °C.  Open Flames.  

Incompatibility: Strong Acids.  Strong Chemical Agents.   



Regenesis – ORC MSDS 
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Hazardous Polymerization: None known. 

 
 
 
 
 

Section 5 - Regulations  

Permissible Exposure Limits 
in Air 

Not Established.  Should be treated as a nuisance dust. 

  

Section 6 – Protective Measures, Storage and Handling 

Technical Protective Measures  

Storage: 
Keep in tightly closed container.  Keep away from combustible 
material. 

Handling: Use only in well ventilated areas. 

Personal Protective Equipment (PPE) 

Respiratory Protection: Recommended (HEPA Filters) 

Hand Protection: Wear suitable gloves. 

Eye Protection: Use chemical safety goggles. 

Other: NA 

Industrial Hygiene: Avoid contact with skin and eyes 

Protection Against Fire & 
Explosion: 

NA 

Disposal: Dispose via sanitary landfill per state/local authority 

Further Information: Not flammable, but may intensify a fire 

After Spillage/Leakage/Gas 
Leakage: 

Collect in suitable containers.  Wash remainder with copious 
quantities of water.   

Extinguishing Media: NA 

Suitable: Carbon Dioxide, dry chemicals, foam 
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Further Information: 
Self contained breathing apparatus or approved gas mask 
should be worn due to small particle size.  Use extinguishing 
media appropriate for surrounding fire.  

First Aid: 
After contact with skin, wash immediately with plenty of water 
and soap.  In case of contact with eyes, rinse immediately with 
plenty of water and seek medical attention. 

  

Section 7 – Information on Toxicology 

Toxicity Data: Not Available 

  

Section 8 – Information on Ecology 

Water Pollution Hazard 
Raging (WGK): 

0 

  

Section 9 – Further Information 

After the reaction of magnesium peroxide with water to form oxygen, the resulting material, 
magnesium hydroxide, is mildly basic.  The amounts of magnesium oxide (magnesia) and 
magnesium hydroxide in the initial product have an effect similar to lime, but with lower 
alkalinity.   
 
The information contained in this document is the best available to the supplier at the time of 
writing, but is provided without warranty of any kind.  Some possible hazards have been 
determined by analogy to similar classes of material.  The items in this document are subject to 
change and clarification as more information become available.   
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