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At the request of ExxonMobil Environmental Services (EMES), on behalf of Exxon Mobil Corporation, Cardno 
ERI is submitting this report detailing first quarter 2014 groundwater monitoring and sampling activities at the 
subject site. Relevant plates, tables, and appendices are included at the end of this report. Currently, the site is 
an active Valero Service Station. 

GROUNDWATER MONITORING AND SAMPLING SUMMARY 

Gauging and sampling date: 

Wells gauged and sampled: 

Wells gauged only: 

Presence of NAPL: 

Laboratory: 

Analyses performed: EPA Method 80158 
EPA Method 80218 
EPA Method 82608 

01/30/14 

MW68, MW6E through MW6J, MW6Kb, MW6Lb, RW1, 
RW2, RW3A 

MW6Ka, MW6La 

Not observed 

Calscience Environmental Laboratories, Inc. 
Garden Grove, California 

TPHd, TPHg, TPHmo 
8TEX 
MT8E, ET8E, TAME, T8A, ED8, 1,2-DCA, DIPE, Ethanol 
(select wells) 

Waste disposal: 135 gallons of purge and decon water delivered to lnStrat, Inc., of Rio Vista, 
California, on 01/31/14 

Australia • Belgium • Canada • Colombia • Ecuador • Germany • Indonesia • Italy • 
Kenya • New Zealand • Papua New Guinea • Peru • Philippines • Tanzania • 
United Arab Emirates • United Kingdom • United States • Operations in 85 countries 
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REMEDIAL ACTIVITIES SUMMARY 

Prior to 1990, a GWPTS operated at the site under the ownership of Texaco. The GWPTS was shut down in 
1990 and replaced with an SVE system, which operated from approximately 1991 until 1996. The SVE system 
was shut down when ownership of the site transferred from Texaco to Exxon Company, U.S.A. in 1996. The 
GWPTS and SVE system are no longer at the site. 

In January 2014, Cardno ERI conducted AS/DPE feasibility testing to evaluate the feasibility of AS/DPE as a 
remedial technology to reduce petroleum hydrocarbons in soil and groundwater in the vicinity of the USTs and 
dispenser islands (Cardno ERI, 2014). 

RESULTS AND RECOMMENDATIONS 

Groundwater flow was towards the south-southeast and was consistent with historical site data. Wells MW6Ka 
and MW6La were dry. 

Petroleum hydrocarbon concentrations were consistent with recent results, with the following exceptions: 
• TPHmo was reported for the first time since 2008 in well MW6H at a concentration (1 ,500 tJg/L) an order of 

magnitude larger than previous concentrations reported in the well; however, the chromatographic pattern 
did not match that of TPHmo. 

• TPHd was reported for the first time since 2007 in well MW6F (50 tJg/L) and for the first time since 2008 in 
wells MW6G (83 tJg/L) and MW6J (48 tJg/L); however, the chromatographic patterns did not match that of 
TPHd. 

• TPHg and benzene concentrations decreased an order of magnitude in wells MW6Kb and MW6Lb. 
• Benzene decreased two orders of magnitude to below reporting limits in well MW6B. 

Based on the results of the feasibility tests and the groundwater monitoring and sampling event, Cardno ERI 
recommends continued semi-annual groundwater monitoring and sampling and performing an additional 
AS/DPE event at the site. 

Additionally, first quarter 2014 represents the fourth quarterly groundwater monitoring and sampling event for 
wells MW6Ka, MW6Kb, MW6La, and MW6Lb since their installation in June 2013. Cardno ERI will now 
incorporate the wells into the semi-annual monitoring and sampling schedule for the site during the first and third 
quarters of the year. 

PROPOSED WORK 

Site data indicates that remaining residual and dissolved-phase petroleum hydrocarbons are located in the 
northeast corner of the site in the vicinity of the USTs and dispenser islands. The results of the feasibility testing 
performed in January 2014 (Cardno ERI, 2014) and the current groundwater monitoring and sampling results 
indicate that AS/DPE may be an effective remedial technology to remove petroleum hydrocarbons from the 
northeastern portion of the site. Cardno ERI proposes to conduct a week-long (approximately 96-hour) 
high-intensity targeted (HIT) AS/DPE event to further assess the effectiveness of AS/DPE at reducing petroleum 
hydrocarbon concentrations in the subsurface. The January 2014 feasibility test removed approximately 
25.7 pounds of TPHg during a 24-hour period while extracting from wells MW6B, MW6H, MW6Ka, and MW6Kb, 
and sparging into wells MW6Kb and MW6Lb. To assess concentrations and mass removal over time, Cardno 
ERI proposes to extract from wells MW6B, MW6H, MW6Ka, and MW6Kb and sparge into wells MW6Kb and 
MW6Lb for a five-day period (Monday to Friday). 

Feasibility Testing 

The fieldwork will be conducted under the advisement of a professional geologist and in accordance with 
applicable regulatory guidelines. 
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Equipment Setup 

As part of equipment setup activities, Cardno ERI will mobilize a trailer-mounted remediation system containing 
an LRP vacuum blower for high-vacuum extraction and an oil-less air compressor to inject ambient air for AS. 
Extracted vapors will be treated in accordance with applicable regulations and discharged to the atmosphere. 
Groundwater extracted during the test will be stored in a holding tank and transported to an EMES-approved 
facility for recycling. Instrumentation will be used to monitor the performance of the system. Instrumentation will 
include Magnehelic® gauges to measure changes in wellhead pressures, an anemometer and/or rotameter to 
measure vapor flow, a water level indicator to measure DTW, and a PID to measure VOC concentrations in 
vapor streams. 

Air Sparge/Dual-Phase Extraction Tests 

The combined AS/DPE test will be performed to evaluate hydrocarbon concentrations extracted and air flow 
rates during operation of the AS wells . The test will be performed using wells MW6Kb and MW6Lb as the AS 
wells and wells MW68, MW6H, MW6Ka, and MW6La as the extraction wells. The extraction wells will be 
operated prior to sparging for a minimum of two hours prior to testing to establish concentrations trends. 

Vapor samples will be collected during the vapor extraction portion of the test prior to initiating sparge, following 
the initiation of sparge, and approximately every 12 hours for the duration of the test. 

Grab groundwater samples will be collected from each extraction well prior to and following the testing (if the 
wells are not dry). 

Laboratory Analyses 

Groundwater and vapor samples will be submitted for analysis to an EMES-approved, state-certified analytical 
laboratory. The samples will be analyzed for TPHg by EPA Method 80158 or T0-3 and 8TEX, fuel oxygenates 
(MT8E, DIPE, ET8E, TAME, T8A), and lead scavengers (1 ,2-DCA and ED8) by EPA Method 82608 or T0-15. 

Waste Management 

The water generated during feasibility activities will be temporarily stored on site and transported to an 
EMES-approved facility for disposal. Waste documentation will be included in the report. 

LIMITATIONS 

For documents cited that were not generated by Cardno ERI, the data taken from those documents is used "as 
is" and is assumed to be accurate. Cardno ERI does not guarantee the accuracy of this data and makes no 
warranties for the referenced work performed nor the inferences or conclusions stated in these documents. 

This document and the work performed have been undertaken in good faith, with due diligence and with the 
expertise, experience, capability, and specialized knowledge necessary to perform the work in a good and 
workmanlike manner and within all accepted standards pertaining to providers of environmental services in 
California at the time of investigation. No soil engineering or geotechnical references are implied or should be 
inferred. The evaluation of the geologic conditions at the site for this investigation is made from a limited 
number of data points. Subsurface conditions may vary away from these data points. 



4 
March 12, 2014 
Cardno ERI 2229C.Q141 Former Exxon Service Station 70235, Oakland, California 

Sincerely, 

Christine M. Capwell 
Senior Technical Editor 
for Cardno ERI 

David R. Daniels 
P.G. 8737 
for Cardno ERI 

707 766 2000 707 766 2000 
Email : christine.capwell@cardno.com Email: david.daniels@cardno.com 

Enclosures: 

References 
Acronym List 

Plate 1 
Plate 2 
Plate 3 

Table 1A 
Table 1 B 
Table 1C 
Table 2 

Appendix A 
Appendix B 
Appendix C 
Appendix D 

Site Vicinity Map 
Select Analytical Results 
Groundwater Elevation Map 

Cumulative Groundwater Monitoring and Sampling Data 
Additional Cumulative Groundwater Monitoring and Sampling Data 
Additional Cumulative Groundwater Monitoring and Sampling Data - Metals 
Well Construction Details 

Groundwater Sampling Protocol 
Field Data Sheets 
Laboratory Analytical Report 
Waste Disposal Documentation 

this site, at 

cc: Mr. Keith Nowell, Alameda County Health Care Services Agency, Department of Environmental Health, 
1131 Harbor Bay Parkway, Suite 250, Alameda, California, 94502-6577 

Mr. Shay Wideman, The Valero Companies, Environmental Liability Management, P.O. Box 696000, 
San Antonio, Texas, 78269 
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ACRONYM LIST 

~g/L 
~s 

1,2-DCA 
acfm 
AS 
bgs 

BTEX 
CEQA 

cfm 
coc 
CPT 
DIPE 
DO 

DOT 
OPE 
DTW 
EDB 
EPA 
ESL 

ETBE 
FID 
fpm 
GAC 
gpd 
gpm 

GWPTS 
HVOC 

J 
LEL 
LPC 
LRP 

LUFT 
LUST 
MCL 
MDL 

mg/kg 
mg/L 

mg/m3 

MPE 
MRL 
msl 

MTBE 
MTCA 

NAI 
NAPL 

Micrograms per liter 
Microsiemens 
1 ,2-dichloroethane 
Actual cubic feet per minute 
Air sparge 
Below ground surface 
Benzene, toluene, ethyl benzene, and total xylenes 
California Environmental Quality Act 
Cubic feet per minute 
Chain of Custody 
Cone Penetration (Penetrometer) Test 
Di-isopropyl ether 
Dissolved oxygen 
Department of Transportation 
Dual-phase extraction 
Depth to water 
1 ,2-dibromoethane 
Environmental Protection Agency 
Environmental screening level 
Ethyl tertiary butyl ether 
Flame-ionization detector 
Feet per minute 
Granular activated carbon 
Gallons per day 
Gallons per minute 
Groundwater pump and treat system 
Halogenated volatile organic compound 
Estimated value between MDL and POL (RL) 
Lower explosive limit 
Liquid-phase carbon 
Liquid-ring pump 
Leaking underground fuel tank 
Leaking underground storage tank 
Maximum contaminant level 
Method detection limit 
Milligrams per kilogram 
Milligrams per liter 
Milligrams per cubic meter 
Multi-phase extraction 
Method reporting limit 
Mean sea level 
Methyl tertiary butyl ether 
Model Toxics Control Act 
Natural attenuation indicators 
Non-aqueous phase liquid 

NEPA 
NGVD 

NPDES 
O&M 
ORP 

OSHA 
OVA 
P&ID 
PAH 
PCB 
PCE 
PID 
PLC 

POTW 
ppmv 
POL 
psi 

PVC 
QA/QC 
RBSL 
RCRA 

RL 
scfm 
SSTL 
STLC 
SVE 

svoc 
TAME 
TBA 
TCE 
TOC 
TOG 
TPHd 
TPHg 

TPHmo 
TPHs 
TRPH 
UCL 
uses 
USGS 
UST 
VCP 
voc 
VPC 

National Environmental Policy Act 
National Geodetic Vertical Datum 
National Pollutant Discharge Elimination System 
Operations and Maintenance 
Oxidation-reduction potential 
Occupational Safety and Health Administration 
Organic vapor analyzer 
Process & Instrumentation Diagram 
Polycyclic aromatic hydrocarbon 
Polychlorinated biphenyl 
Tetrachloroethene or perchloroethylene 
Photo-ionization detector 
Programmable logic control 
Publicly owned treatment works 
Parts per million by volume 
Practical quantitation limit 
Pounds per square inch 
Polyvinyl chloride 
Quality assurance/quality control 
Risk-based screening levels 
Resource Conservation and Recovery Act 
Reporting limit 
Standard cubic feet per minute 
Site-specific target level 
Soluble threshold limit concentration 
Soil vapor extraction 
Semivolatile organic compound 
Tertiary amyl methyl ether 
Tertiary butyl alcohol 
Trichloroethene 
Top of well casing elevation; datum is msl 
Total oil and grease 
Total petroleum hydrocarbons as diesel 
Total petroleum hydrocarbons as gasoline 
Total petroleum hydrocarbons as motor oil 
Total petroleum hydrocarbons as stoddard solvent 
Total recoverable petroleum hydrocarbons 
Upper confidence level 
Unified Soil Classification System 
United States Geologic Survey 
Underground storage tank 
Voluntary Cleanup Program 
Volatile organic compound 
Vapor-phase carbon 




















































































































































































































