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September 10, 2014 

Cardno ERI 2783CR03 

Ms. Jennifer C. Sedlachek 

ExxonMobil Environmental Services Company 

4096 Piedmont Avenue #194 

Oakland, California 94611 

SUBJECT 

Ms. Sedlachek: 

Well Installation and Feasibility Study 

Former Mobil Service Station 99105 

6301 San Pablo Avenue, Oakland, California 

Card no 
ERI 
Shaping the Future 

Cardno ERI 
License AJC 1 O/C36-611383 

601 North McDowell Blvd. 
Petaluma, CA 94954 

Phone +1 707 766 2000 
Fax +1 707789 0414 
www.cardno.com 

www.cardnoerl.com 

At the request of ExxonMobil Environmental Services (EMES), on behalf of ExxonMobil Oil Corporation, Cardno 

ERI prepared this well installation and feasibility study for the subject site (Plate 1 ). Card no ERI submitted the 

Site Conceptual Model Update, Low-Threat Closure Evaluation, and Feasibility Study/Corrective Action Plan 

(CAP), dated October 25, 2012 (Cardno ERI, 2012), and the Corrective Action Plan Addendum (CAP 

Addendum), dated September 24, 2013 (Cardno ERI, 2013a), proposing the installation of a well (MW6) in the 

vicinity of the former dispenser islands and the performance of DPE testing on well MW5 and newly-installed 

well MW6 to remediation hydrocarbon concentrations at the site. The Alameda County Health Care Services 

(ACEH) approved the proposed work and requested an additional work plan to outline the strategy and schedule 

for performance monitoring in groundwater and soil vapor in a letter dated September 24, 2013 (Appendix A). 

Cardno ERI submitted the Second Addendum to Corrective Action Plan (Second CAP Addendum), dated 

December 12, 2013 (Cardno ERI, 2013b), proposing the installation of two monitoring wells (MW7 and MW8) in 

addition to the work proposed in the CAP and CAP Addendum . The work was approved in electronic 

correspondence dated July 9, 2014 (Appendix A). 
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SITE DESCRIPTION 

The site (Assessor's Parcel Number 16-1455-10) is located at 6301 San Pablo Avenue, on the northwest corner 

of San Pablo Avenue and 63rd Street, in Oakland, California (Plate 1 ). The site was operated as a Mobil service 

station from 1951 to 1980, then used as a rental car lot, and is currently an automobile oil change facility. Four 

2,000-gallon gasoline USTs and one 350-gallon used-oil UST were present on the property. The tanks were not 

used after 1980 and were removed in 1994. The locations of the former USTs, former dispenser islands, 

groundwater monitoring wells, and select site features are shown on Plate 2. 

The site is located at an elevation of approximately 42 feet above msl. Properties in the site vicinity are 

occupied by mixed-use residential and commercial developments. An elementary school is located across San 

Pablo Avenue to the east, residential properties are located to the west and south, and Saint Paul Primitive 

Baptist Church is located adjacent to the site to the southwest (Plate 2). 

Additional site information, including geology, hydrogeology, and previous work, is presented in the CAP 

(Cardno ERI, 2012) and CAP Addendum (Cardno ERI, 2013a). 

FIELD ACTIVITIES 

Card no ERI collected soil vapor samples in tedlar bags from vapor wells VW1, VW3, VW4, and VW5 for 

screening purposes; installed and sampled three wells (MW6 through MW8); and used a mobile DPE 

remediation system to extract soil vapor and groundwater from wells MW5 and MW6. Cardno ERI performed 

the fieldwork in accordance with the CAP, CAP Addendum, Second CAP Addendum, Cardno ERI's standard 

field protocol (Appendix B), a site-specific health and safety plan, and applicable regulatory guidelines under the 

advisement of a professional geologist. 

Pre-Drilling Activities 

Prior to drilling activities, Cardno ERI obtained well installation permits from the Alameda County Public Works 

Agency (Appendix C), notified Underground Service Alert, and contracted a private utility-locating company to 

locate underground utilities at the site. On August 11 and 15, 2014, Cardno ERI observed Gregg Drilling & 

Testing, Inc. (Gregg) clear locations for monitoring wells MW6 through MW8 to a depth of 5 feet bgs using hand 

tools. The location of wells MW7 and MW8 were adjusted from the proposed locations based on conflicts with 

overhead and subsurface utilities. 
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Groundwater Monitoring Well Installation and Sampling 

On August 11 and 15, 2014, Cardno ERI observed Gregg install wells MW6 through MW8. The installation of 

well MW8 was delayed due to the presence of an inactive water pipe within the concrete core at the original 

location. Well MW7 was completed as a 2-inch diameter, Schedule 40 PVC well. Wells MW6 and MW8 were 

completed as 4-inch diameter, schedule 40 PVC wells. Select soil samples were preserved for laboratory 

analysis. Well construction details are presented on the boring logs in Appendix D and in Table 2. 

On August 14, 2014, Cardno ERI developed wells MW6 and MW7. Well MW8 was not developed due to the 

delays associated with the installation, the pending feasibility test, and the pending report deadline. On 

August 18, 2014, the existing groundwater monitoring wells were gauged and wells MW6 through MW8 were 

purged and sampled in accordance with the field protocol included in Appendix B. Field data sheets are 

included in Appendix E. A groundwater elevation map is included as Plate 3. 

Cardno ERI submitted groundwater and soil samples for analysis to a state-certified laboratory for the analyses 

listed in Tables 1 A and 1 B and 3, respectively, using the methods listed in the respective tables. Laboratory 

analytical reports are included in Appendix F. Select groundwater and soil analytical results are illustrated on 

Plates 4 and 5, respectively. 

Site Survey 

On August 18, 2014, Cardno ERI observed Morrow Surveying survey the locations and elevations of the 

newly-installed wells. Survey data is included in Appendix G. 

Dual-Phase Extraction Feasibility Test 

From August 18 to 22, 2014, Cardno ERI conducted two 2-hour individual-well DPE tests and an 86-hour 

multi-well DPE test. Wells MW5 and MW6 were used as the extraction wells. A trailer-mounted DPE system 

was used during the test. The DPE system consisted of an LRP connected to an air-water separator, pressure 

gauges, temperature gauges, and flow gauges. A catalytic oxidizer was used for vapor-phase abatement. 

Vacuum was applied to each extraction well for a minimum of two hours during the tests. Induced vacuum was 

measured in surrounding wells VW1, VW3 through VW5, MW2, MW3, and MW5 through MW8 (excluding the 

active extraction wells) a minimum of once every two hours during the tests. Groundwater levels were 

monitored in wells MW2, MW3, and MW5 through MW8 (excluding the active extraction wells) prior to initiating 

the tests and a minimum of every four hours during the tests. 
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Soil vapor samples were collected from the influent vapor stream at the beginning and end of each individual 

well test and once every eight hours during the multi-well test. An effluent sample was collected at the 

beginning of the multi-well test. Grab groundwater samples were collected from wells MW5 through MW8 at the 

end of feasibility testing. 

Results of the feasibility tests are summarized in Tables 4 through 9. 

Soil Vapor Monitoring 

On August 1 and 18, 2014, prior to feasibility testing, and on August 22, 2014, at the end of the feasibility tests, 

soil vapor samples were collected in tedlar bags from vapor wells VW1, VW3, VW4, and VW5. The vapor 

samples were analyzed in the field using a PID. PID readings are summarized in the following table. 

PIDR d" . 
~~:·- ·. Date . II ··~~ vw1- =--,1 11 ~ :r·-- win-.- T '~:~:i;;vw3--;-~--:=.·.~~· 1 ·VW41 ,-...""'1.1 [! ~~~-vwsrr-~t=r 

---·=-~ -":_~- ·r-~-- ..__: ·-- -~~~ =--- -~-!.~~- __ J_ -~! 

08/01/14 559 ppm 118 ppm 146 ppm >7,000 ppm 500 ppm 

08/18/14 317 ppm 1.9 ppm 85.8 ppm 1,780 ppm 395 ppm 

08/22/14 62.0 ppm 0.4 ppm 122 ppm >9,000 ppm 473 ppm 

Waste Management 

The decontamination rinsate water and drill cuttings were temporarily stored on site in DOT-approved, sealed 

55-gallon drums. On August 22, 2014, 160 gallons of water processed during feasibility testing were 

transported for recycling to lnStrat, Inc., of Rio Vista, California. On August 29, 2014, 5 gallons of purge and 

decon water generated during well development and 25 gallons of purge and decon water generated during 

groundwater sampling were transported for recycling to lnStrat, Inc. Disposal documentation is included in 

Appendix H. Disposal documentation for the soil waste generated during drilling is not currently available and 

will be submitted under separate cover. 

RESULTS OF INVESTIGATION 

Site Geology and Hydrogeology 

Sediments observed during well installation primarily consisted of sand and clay with lesser amounts of silt to 

18 feet bgs, the maximum depth investigated. Groundwater was encountered at 9 feet bgs in boring MW8. 

Groundwater was not encountered in borings MW6 or MW7. Boring logs are included in Appendix D. 
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The groundwater flow direction at the site has historically been to the west toward well MW3, but was previously 

based on three data points. The groundwater flow direction with the newly-installed wells was outward from well 

MW5 and primarily towards the southwest (Plate 3). 

Groundwater 

Approximately 160 gallons of water were extracted during the combined 90 hours of testing, resulting in an 

average groundwater flow rate of approximately 0.03 gpm. The calculated rate and observed groundwater 

drawdown indicates that groundwater extraction alone is not an effective remedial technology and Cardno ERI 

did not further analyze the hydraulic data collected during the tests. 

Maximum dissolved-phase concentrations were reported in well MW5. Concentrations of TPHd and TPHg in 

well MW5 following the testing were an order of magnitude lower than concentrations reported in the well during 

the July 2014 groundwater monitoring and sampling event (Cardno ERI, 2014); however, BTEX concentrations 

increased to near the maximum concentrations reported during the monitoring program. Concentrations of 

TPHd and TPHg were reported in wells MW6 and MW8 and BTEX constituents were reported in well MW8. 

Petroleum hydrocarbon concentrations were higher in well MW6 and lower in well MW8 in the samples collected 

at the end of feasibility testing. Petroleum hydrocarbons were not reported in well MW7 in the pre-testing 

sampling event; well MW7 was dry during the post-testing sampling event and was unable to be sampled. Each 

of the newly-installed wells had concentrations less than well MW5. Groundwater results, including the July 

2014 sampling event, are summarized in Tables 1 A, 1 B, and 7, and select results are illustrated on Plate 4. 

Cardno ERI estimates that approximately 0.063 pound each of TPHd and TPHg was removed from well MW5 

and that approximately 0.001 pound each of TPHd and TPHg was removed from well MW6 in the dissolved 

phase (Table 9). 

Concentrations of TPHd, TPHg, BTEX, and naphthalene were reported in soil samples collected during this 

investigation. Maximum concentrations were reported between 5 and 10 feet bgs in borings MW6 and MW8. 

Maximum TPHg (22 mg/kg) and benzene (0.044 mg/kg) concentrations were reported in samples collected at 

8 and 10 feet bgs, respectively, from boring MW8. Petroleum hydrocarbons were not reported in soil samples 

collected from boring MW7. Concentrations of benzene were not reported in boring MW6. Soil results are 

summarized in Table 3 and select soil results are illustrated on Plate 5. 
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Maximum PID readings were recorded in soil vapor well VW4, consistent with previous results. Baseline and 

post-testing PID readings were consistent in wells VW3 through VW5. PID readings decreased in wells VW1 

and VW2 during testing. 

Vapor-phase concentrations in soil vapor samples collected throughout the feasibility tests were generally 

consistent, with the exception of TPHg concentrations in the initial sample collected at the beginning of the 

multi-well test, which was an order of magnitude lower than the other concentrations. The concentration is likely 

related to the addition of dilution air to maintain effective operation of the equipment. MTBE was not reported in 

the samples. Total and individual mass removal rates are summarized in the following table and in Table 8. 

Cardno ERI's protocol for calculating mass removal is included in Appendix B. 

Feasibility Results 

The system operated at a maximum flow rate of 37.5 scfm. Based on an induced vacuum of 0.1 inch of water 

column being effective, an ROI of up to approximately 31 (MW5) to 54 (MW6) feet was achieved during DPE 

testing (Plate 6 and Graphs 1 and 2). Influent concentrations were consistent at approximately 5,000 mg/m3 

with an average mass removal of approximately 0.44 pound of TPHg per hour or 10.4 pounds per day 

(Table 6). Maximum induced vacuum was observed in wells VW4 and VW5 at between approximately 2 and 

6 inches of water (Table 5). 

CONCLUSIONS 

Based on the current investigation and cumulative site data, Cardno ERI concludes that: 

• Maximum dissolved-phase concentrations are localized near well MW5. 

• Maximum soil vapor concentrations are present in wells VW4 and VW5. 

• DPE events using wells MW5 and MW6 effect wells VW4 and VW5 as evidenced by the induced vacuum 

observed. 

• DPE HIT events may be a feasible remedial technology at the site. 
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RECOMMENDATIONS 

Cardno ERI anticipated sampling soil vapor wells VW1, VW3, VW4, and VW5 during fourth quarter 2014 based 

on the CAP and CAP addendum recommendations. Based on the PID readings in well VW4 (over range of the 

PID following testing), the collection of vapor samples in Summa™ canisters may not be warranted as the 

results will likely continue to exceed screening levels. Cardno ERI proposes that vapor samples be collected in 

tedlar bags and field screened with a PID on a quarterly basis during fourth quarter 2014 and first quarter 2015 

during the groundwater sampling events to further evaluate the need for additional HIT events. If the results of 

the quarterly vapor sampling indicate that additional OPE events do not appear to be warranted, an additional 

sampling event (using Summa™ canisters) will be conducted in accordance with the field protocol included in 

Appendix B. Results of the soil vapor screening will be included in the semi-annual monitoring and sampling 

reports. 

Cardno ERI recommends developing well MW8, sampling the newly-installed groundwater monitoring wells on a 

quarterly basis, and gauging the existing wells to further evaluate the groundwater gradient. 

CONTACT INFORMATION 

The responsible party contact is Ms. Jennifer C. Sedlachek, ExxonMobil Environmental Services Company, 

4096 Piedmont Avenue #194, Oakland, California, 94611 . The consultant contact is Mr. Greg Gurss, Cardno 

ERI, 601 North McDowell Boulevard, Petaluma, California, 94954. The agency contact is Ms. Karel Detterman 

Alameda County Health Care Services, Environmental Health Services, Environmental Protection, 1131 Harbor 

Bay Parkway, Suite 250, Alameda, California, 94502. 

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. 
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Please contact Mr. Greg Gurss, Cardno ERI's project manager for this site, at greg.gurss@cardno.com or at 

(916) 692-3130 with any questions regarding this report. 

Sincerely, 

Christine M. Capwell 
Senior Technical Editor 
for Cardno ERI 
707 766 2000 
Email: christine.capwell@cardno.com 

David R. Daniels 
P.G. 8737 
for Cardno ERI 
707 766 2000 
Email: david.daniels@cardno.com 
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ACRONYM LIST 

IJg/L 
IJS 

1,2-DCA 
acfm 
AS 
bgs 

BTEX 
CEQA 

cfm 
coc 
CPT 
DIPE 
DO 

DOT 
DPE 
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, ethylbenzene, 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 PQL (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 
PQL 
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 
T etrachloroethene 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 
T richloroethene 
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 
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