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1.0 EXECUTIVE SUMMARY 

 

This report summarizes the results of the 2
nd

 Quarter 2009 groundwater monitoring and 

sampling event that took place on June 10, 2009 at Springtown Gas, 909 Bluebell Drive, 

Livermore, Alameda County, California (Site). 

 

The average groundwater elevation at the site was 511.11 feet above mean sea level (AMSL) 

and the groundwater flow was variable for this event.  This was the second monitoring event 

in which well P-1 was incorporated into the contours.  The additional data point shows that 

cores of the MTBE and TBA plumes are centered on well P-1 whereas before they were 

centered on STMW-1. 

 

The results of analyses conducted on groundwater samples collected from the four 

monitoring wells on the site (STMW-1, STMW-2, STMW-3 and P-1) did not detect total 

petroleum hydrocarbons as gasoline (TPH-G) above laboratory reporting limits.  

Concentrations of di-isopropyl alcohol (DIPE), ethyl-tertiary butyl ether (EtBE), tert-amyl-

methyl ether (TAME), 1,2-dichloroethane (1,2-DCA), 1,2-dibromoethane (EDB), methanol 

ethanol, or  benzene, toluene, ethylbenzene and total xylenes (BTEX) were also not detected 

in groundwater samples collected from the four monitoring wells.  Concentrations of Methyl 

tertiary Butyl Ether (MtBE) and Tert-Butyl Alcohol (TBA) were detected in groundwater 

samples collected from the four monitoring wells.  The concentrations detected are consistent 

with historical site data.  However, MTBE increased in STMW-1 and decreased in all other 

wells and TBA decreased in STMW-2 and increased in all other wells. 
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Geological Technics Inc. (GTI) submitted a work plan to the Alameda County 

Environmental Health Services (ACEHS) on July 30, 2008 to prepare a Site Conceptual 

Model for the Site, and conduct hydrogen peroxide injection and groundwater 

monitoring/sampling/analyses (Work Plan, Site Conceptual Model, Hydrogen Peroxide 

Injection, Groundwater Monitoring/Sampling/Analyses, Springtown Gas, 909 Bluebell Drive, 

Livermore, California).  The work plan was approved by the ACEHS in correspondence 

dated August 8, 2008.  GTI commenced the field work on September 19, 2008 with the 

installation of hydrogen peroxide injection pilot test well P1.  The 4
th

 Quarter 2008 

monitoring/sampling/analyses event was conducted at the Site on December 29, 2008.  

Hydrogen peroxide injections began on October 2, 2008 using well P1, and existing 

groundwater monitoring wells STMW-1 and STMW-3, and continued until November 6, 

2008.  The results of the hydrogen peroxide injection pilot test and the Site Conceptual 

Model submitted to the ACEHS on December 8, 2008.  

 

In response to these two GTI reports submitted on December 8, 2008, Alameda County 

Health Care Services Agency (ACHCSA) requested a corrective action plan for additional 

site characterization and hydrogen peroxide injection at the site in their correspondence dated 

December 24, 2008.  In response to this request and the ACHCSA’s questions in that 

correspondence, GTI proposed via e-mail on January 26, 2009 to prepare a work plan for 

“Additional Site Characterization and Interim Remedial Action“.  The proposal to prepare 

such a work plan prior to preparation of a Draft Corrective Action Plan was approved by 

ACHCSA in their correspondence via e-mail on January 27, 2009.  This work plan was 

submitted to ACHCSA on February 13, 2009 and was approved in their correspondence 

dated March 13, 2009.  GTI is in the process of preparing the budget to implement the work 

plan.  The report for the additional site characterization and interim remedial action was 

supposed to be submitted by July 13, 2009.  However, due to the lengthy process of 

permitting GTI in their letter dated June 26, 2009 requested an extension until October 13, 

2009 and the ACHCSA granted the extension in their e-mail dated June 29, 2009.   

 

 

2.0 PHYSICAL SETTING 

 

The Site is situated in a mixed commercial-residential land-use area of Livermore, California, 

and is located at the southeast corner of the intersection of Springtown Boulevard and Blue 

Bell Drive, approximately 300 feet north of westbound Interstate 580 (Figure 1).  The Site 

occupies approximately 0.74 acres, and is currently an operating service station with mini-

mart retailing Chevron-branded gasoline and diesel fuel products.  The site contains one UST 

cluster in the east portion of the Site consisting of one 12,000 gallon capacity unleaded 

gasoline UST, and a 12,000 gallon capacity segmented UST storing 6,000 gallons of diesel 

and 6,000 gallons of premium unleaded.  A single story mini-mart is located on the southern 

portion of the Site, and six canopied fuel dispensers in the north portion of the Site.  No 

automotive repair facilities exist on the Site.  The Site is adjoined by Springtown Boulevard 

on the west, motel properties on the south and east, and Bluebell Drive on the north.  Retail 



 Page 3 

Springtown Gas (Blue Bell) 

Quarterly Monitoring Report 

Project No. 1409.2 

July 6, 2009 

 

 

 14092 2nd QMR 09.docx 

land-use is located on the north side of Bluebell Drive, with residential land-use beyond to 

the north and northeast. 

 

The Site is located at an elevation of approximately 520 feet above mean sea level in the 

northeast portion of the Livermore Valley (USGS 1981).  The Livermore Valley is a 

structural basin bounded by faults on the east and west that create the Altamont Hills uplift 

on the east and the Pleasanton Ridge uplift on the west (CDM&G, 1991).  The shallow 

Pleistocene to recent sediments underlying the basin consist of alluvial deposits that have 

been informally divided into upper and lower units.  The sediment, ranging from coarse-

grained gravel to fine-grained mud, was transported northward from the Northern Diablo 

Range on the southern margin of the basin and deposited in an alluvial fan, braided stream, 

and lacustrine environments.  Because the sediment prograded northward, the coarse-grained 

sediment makes up nearly 80% of the sediment in the southern part of the basin, but 

northward and westward interfingers with clay deposits that may be as much as 30 feet thick 

(DWR, 2004). 

 

Drainages from the south, north, and east converge in the western part of the basin and flow 

out of the basin toward the Sunol Valley and Alameda Creek west of Pleasanton Ridge.  The 

nearest surface drainages are Las Positas Creek located approximately 1 mile west of the 

Site, and Cavetano Creek 2 miles west of the Site (USGS 1981). 

 

The alluvial fan, braided stream and lacustrine deposits are the principal aquifers for most 

domestic and irrigation purposes in the Livermore Valley, although the underlying Livermore 

Formation, which may be as much as 4,000 feet thick, yields significant quantities of 

groundwater on the eastern side of the basin (DWR 2004). 

 

 

3.0 GROUNDWATER MONITORING 

 

3.1 Groundwater Elevation and Flow Direction 

The average groundwater elevation for the 2
nd

 Quarter 2009 monitoring event was 511.11 

feet AMSL on June 10, 2009, which corresponds to approximately 8.5 feet below ground 

surface (bgs).  This elevation represents a decrease of 1.7 feet since the 1
st
 Quarter 2009 

monitoring event (March 10, 2009).  The groundwater gradient for the 2
nd

 Quarter 2009 

groundwater monitoring event was variable, which is inconsistent with historical trends. 

Groundwater gradient was usually north westerly before incorporating the data from P-1 in 

the calculations.   

 

The gradient direction for the 2
nd

 Quarter 2009 groundwater monitoring event is shown on 

Figure 2 (Groundwater Gradient). The calculated groundwater gradient and flow direction is 

shown on Figure 3 (Groundwater Gradient Rose Diagram).  The groundwater elevation data 

are summarized in Table 1 included in Appendix A.  Table 4 provides a summary of 

monitoring well completion data. 
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3.2 Groundwater Sampling Procedure 

The 2
nd

 Quarter 2009 groundwater monitoring event was conducted on June 10, 2009.  GTI 

monitored groundwater elevations and collected groundwater samples for analyses from four 

groundwater monitoring wells on the Site.  Depth to water in each monitoring well was 

measured and recorded before groundwater samples were collected from the wells.  The 

wells were purged of at least three well volumes of stagnant water using dedicated Waterra® 

foot valves and tubing.  Purging continued until the temperature, conductivity, and pH of the 

groundwater stabilized (<10% variation in three consecutive readings), indicating that 

formation water representative of aquifer conditions was entering the wells.  These water 

quality parameters were measured at intervals of each well volume purged.  All purge water 

was placed in a 55-gallon DOT drums and secured on-site.   

 

Before a sample was collected from each well, the water level was allowed to recharge to at 

least 80% of its initial level.  Dedicated tubing attached to Waterra® foot valves were used to 

collect groundwater samples from the monitoring wells.  The samples were placed into 40-ml 

VOA vials preserved with hydrochloric acid.  Care was taken to minimize sample aeration 

during sample collection and avoid generating headspace.  All samples were checked for the 

presence of headspace, labeled, recorded on a chain-of-custody, and placed in an ice chest 

cooled to 4
o
C for transport to the analytical laboratory.  All non-disposable sampling 

equipment was decontaminated in an Alconox solution and double-rinsed with de-ionized 

water before initial use and between uses at each monitoring well. 

 

Groundwater monitoring field logs are included in Appendix C. 

 

3.3 Laboratory Analyses 

The groundwater samples collected on June 10, 2009, were delivered to Argon Laboratories 

of Ceres, California (ELAP #2359) for the following analyses: 

 

The laboratory utilized USEPA Method 8260B to analyze the groundwater samples for the 

following constituents: 

 

 Total petroleum hydrocarbons as gasoline (TPH-G), 

 Benzene, toluene, ethylbenzene, and total xylenes (BTEX), 

 Methyl tertiary butyl ether (MtBE), and, 

 Di-isopropyl alcohol (DIPE), ethyl-tertiary butyl ether (EtBE), tert-amyl-methyl ether 

(TAME), 1,2-dichloroethane (1,2-DCA), 1,2-dibromoethane (EDB), tert butyl alcohol 

(TBA), methanol and ethanol 

 

The results and detection limits for the above analyses are listed in Table 2 included in 

Appendix A.  Certified analytical reports are included in Appendix B. 
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As required under AB2886, the groundwater elevation and laboratory analytical data were 

submitted electronically to GeoTracker on July 13-14, 2009 for the groundwater elevation 

data, (confirmation number 4208315193), and the laboratory analytical data (confirmation 

number 7739258289). 

 

 

4.0 CONCLUSIONS 

 

The results of the 2
nd

 Quarter 2009 groundwater monitoring event indicate the following: 

 The average groundwater elevation at the site was 511.11 feet AMSL and the 

groundwater flow was variable for this event.  

 The groundwater gradient and the direction of groundwater flow for the 2
nd

 Quarter 2009 

monitoring event is consistent with the 1
st
 quarter 2009 and inconsistent with the 

gradients and groundwater flow directions the first four quarters due to the addition of the 

new data point P-1, which shows a higher groundwater elevation at this point.   

 The results of analyses conducted on groundwater samples collected from the four 

monitoring wells (STMW-1, STMW-2, STMW-3 and P-1) did not detect total petroleum 

hydrocarbons as gasoline (TPH-G) above laboratory reporting limits. 

 Concentrations of Methyl tertiary Butyl Ether (MtBE) were detected in groundwater 

samples collected from the sites four monitoring wells STMW-1 (60 µg/l), STMW-2 (1.1 

µg/l), STMW-3 (8.3 µg/l) and P-1 (250 µg/l).  Figure 4 is a contour map showing the 

distribution of MtBE concentrations for the 2
nd

 Quarter 2009 monitoring event.  The 

contours suggest the MtBE groundwater plume is localized in the vicinity of monitoring 

well P-1. 

 Concentrations of Tert-Butyl Alcohol (TBA) were detected in groundwater samples 

collected from the sites four monitoring wells STMW-1 (3,800 µg/l), STMW-2 (43 µg/l), 

STMW-3 (45 µg/l) and P-1 (6,300 µg/l).  Figure 5 is a contour map showing the 

distribution of TBA concentrations for the 2
nd

 Quarter 2009 event.  The contours mirror 

the same conclusion as for the MtBE groundwater plume, the TBA groundwater plume is 

localized in the vicinity of monitoring well P-1. 

 Concentrations of di-isopropyl alcohol (DIPE), ethyl-tertiary butyl ether (EtBE), tert-

amyl-methyl ether (TAME), 1,2-dichloroethane (1,2-DCA), 1,2-dibromoethane (EDB), 

methanol ethanol, or  benzene, toluene, ethylbenzene and total xylenes (BTEX) were not 

detected in groundwater samples collected from the sites four monitoring wells. 

 Concentrations of MtBE and TBA detected in the groundwater samples collected from 

the sites four monitoring wells STMW-1, STMW-2, STMW-3 and P-1 are significantly 

higher than those detected during the 4
th

 Quarter of 2008.  However, TBA concentration 

decreased in STMW-2, 3 and P1 and MTBE decreased in STMW-2.  Both TBA and 

MtBE have been increasing in STMW-2 since November 2008.  The same trend can be 

observed in P1 also except for this quarter that both MTBE and TBA decreased in 

comparison to last quarter. 
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 Dissolved Oxygen (DO) concentration increased during the hydrogen peroxide injection 

pilot test in the injection wells and two extraction wells at the site and depleted to lower 

levels again after the pilot test was done.  However, DO in all of these wells is still higher 

than the background.   

 Oxidation Reduction Potential (ORP) factor has been increasing in all monitoring, 

injection and extraction wells, indicative of a high oxidation state in the groundwater 

system.   

 The DO & ORP data are in discrepancy with the fact that concentrations of TBA and 

MTBE have been increasing in STMW-1 and P1 as two most contaminated wells.  One 

hypothesis for the behavior of the system is that natural attenuation process are slow 

enough not to show up in the analytical data as the contaminant flux exceeds the 

remediation rate.  Having ORP and DO levels stay high for a long time suggests that 

weekly injection of hydrogen peroxide as performed in the pilot test may not be required 

to induce bio-degradation processes and instead bi-weekly injections may be sufficient.   

 

 

5.0 RECOMMENDATIONS 

 

 In response to State Water Resources Control Board Resolution No. 2009-0042, Actions 

to Improve Administration of the Underground Storage Tank (UST) Cleanup Fund and 

UST Cleanup Program, we recommend to revise the groundwater monitoring schedule as 

directed by ACEHS. 

 Based on the information presented in the Site Conceptual Model submitted to the 

ACEHS on December 8, 2008, it is likely additional monitoring wells will need to be 

installed in 2009.  These additional monitoring wells will be incorporated into the 

existing monitoring well network and the monitoring/sampling/analyses program for the 

Site.  

 The Additional Site Characterization and Interim Remedial Action Work Plan was 

approved by ACHCSA in their correspondence dated March 13, 2009.  GTI is in the 

process of preparing the budget to implement the Work Plan.  

 

 

6.0 LIMITATIONS 

 

This report was prepared in accordance with the generally accepted standard of care and 

practice in effect at the time Services were rendered.  It should be recognized that definition 

and evaluation of environmental conditions is an inexact science and that the state or practice 

of environmental geology/hydrology is changing and evolving and that standards existing at 

the present time may change as knowledge increases and the state of the practice continues to 

improve.  Further, that differing subsurface soil characteristics can be experienced within a 
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