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1.  INTRODUCTION 
 
Professional Service Industries, Inc. (PSI) was retained by the Alameda County General 
Services Agency (ACGSA) to perform the semi-annual groundwater monitoring at the 
ACGSA Alcopark Fueling Facility - Site No. 2, located at 165 13th Street, Oakland, 
California.  The site location is presented on Figure 1.   
 
The groundwater monitoring was prompted by a request by the Alameda County Health 
Care Services Agency (ACHCSA), which requested additional information on the extent of 
petroleum hydrocarbon impacted groundwater (ACHCSA, 1997a).   
 

1.1 SCOPE OF WORK 
 
The scope of work consisted of the following tasks: 
 

• Measure the depth to water in the site wells and prepare a groundwater elevation 
map. 

• Determine the groundwater flow direction and gradient. 

• Collect and chemically analyze groundwater samples from wells MW-1, MW-6 and 
MW-7. 

• Prepare a report documenting the field procedures, analytical results, and presenting 
our conclusions regarding the data generated. 

 

1.2 SITE BACKGROUND 
 
The ACGSA operates two 10,000-gallon Underground Storage Tanks (USTs) at the 
Alcopark fueling station to fuel Alameda County vehicles. Three groundwater monitoring 
wells were installed at the site in March, 1989 to assess environmental conditions 
subsequent to the repair of a line leak at Dispenser No. 1.  Initial sample results indicated 
the presence of BTEX (benzene, toluene, ethyl-benzene, and xylenes). in the groundwater.  
Subsequent sample results indicated the presence of Total Petroleum Hydrocarbons as 
Gasoline (TPH-G).  Based on the analytical data, it was concluded that contaminants 
detected on-site had originated from a source area located upgradient of the site.  
Sampling activities were halted in 1992 pending investigation of an upgradient source 
(ACGSA, 1997).   
 
In their letter dated May 30, 1997, the ACHCSA instructed ACGSA to resume groundwater 
monitoring at Alcopark (ACHCSA, 1997b).  Sampling resumed in July, 1997.  Analytical 
data from that sampling event indicated elevated TPH-G and BTEX concentrations in the 
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downgradient well.  Methyl tert-Butyl ether (MTBE) was also detected.  Additional samples 
collected in October, 1997 provided similar results (ACGSA, 1997).  In their letter dated 
September 11, 1997, the ACHCSA directed ACGSA to investigate the extent and stability 
of the plume.  
 
To better define groundwater conditions downgradient of the USTs, two borings were 
drilled on March 23, 1998.  A grab groundwater sample was collected from one of the 
borings, and Well MW-6 was installed in the other boring.  One additional small-diameter 
groundwater monitoring well (MW-7) was installed by PSI in September, 1999 and the 
analytical results are presented in the PSI report dated October 14, 1999. 
 
ACHCSA issued a letter, dated July 18, 2000, requiring ACGSA to prepare a Site 
Conceptual Model in accordance with the Regional Water Quality Control Board’s final 
draft “Guideline for Investigation and Cleanup of MTBE and Other Ether-Based 
Oxygenates.”  The Site Conceptual Model, dated November 10, 2000, indicated that 
there are no drinking water wells within ½ mile of the site, and Lake Merritt, the nearest 
surface water receptor, is salt water and not a potential source of drinking water.  Based 
on these findings, it was concluded that, “…an Interim Remedial Action should not be 
required for the subject site because the migration of MTBE contaminated groundwater 
to the nearest receptor, Lake Merritt, is unlikely.  Furthermore, since no potential 
drinking water sources are at risk, a risk assessment is not necessary for the site.”   
 
After reviewing the Site Conceptual Model report, ACHCSA required that a 
supplemental fate and transport screening be done to assess potential MTBE impacts 
on the Lake Merritt ecosystem.  On June 8, 2001, a report was issued indicating no 
expectation of a significant impact on the ecology of Lake Merritt.   
 
Groundwater sampling is currently being conducted semi- annually, in accordance with 
ACHCSA’s requirements.   

1.2.1 STORAGE TANK SYSTEM UPDATES 
 
In September of 1992, overfill protection, spill containment, and automatic tank gauging 
were installed on the two underground tanks.  In July and August of 1996, additional 
upgrade work was done to comply with Title 23 of the California Code of Regulations.  This 
included replacement of underground single-walled steel piping with double-wall fiberglass 
piping, and installation of dispenser sumps, piping sumps, and sump leak sensors 
(ACGSA, 1997). 
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2. GROUNDWATER MONITORING ACTIVITIES 
 
A PSI representative performed groundwater-monitoring activities on March 29, 2006.  The 
activities were performed in accordance with PSI standard procedures presented in 
Appendix A, and procedures described in an ACHCSA letter describing collection of 
samples without purging the wells (ACHCSA, 1997a).   
 

2.1 GROUNDWATER ELEVATION AND FLOW DIRECTION 
 
Prior to groundwater sampling, depth to groundwater was measured from the top of the 
well casings in monitoring wells MW-1, MW-4, and MW-5.  The groundwater 
measurements were converted to groundwater elevations and the data were plotted on a 
groundwater elevation map (presented as Figure 2).  The groundwater elevation data are 
presented in Table 1. 
 
PSI’s interpretation of the groundwater elevation data indicates the groundwater is flowing 
to the southeast under a hydraulic gradient of 0.007.  The flow direction is consistent with 
the flow direction determined for previous quarterly monitoring events.  
 

2.2 GROUNDWATER SAMPLING 
 
Monitoring wells MW-1, MW-6, and MW-7 were sampled without purging, as requested in 
the ACHCSA letter dated March 29, 2006.  The groundwater samples were collected with 
disposable polyethylene tubing equipped with a check valve.  The groundwater samples 
were collected according to PSI’s standard protocol, included in Appendix A, and were 
stored in an iced cooler through delivery to the analytical laboratory and maintained under 
Chain-of-Custody protocol. 
 
To minimize the possibility of cross-contamination between sampling locations, most of the 
sampling equipment used is disposable.  To further minimize the possibility of cross-
contamination, the water sounder and all other reusable sampling equipment were cleaned 
with a non-phosphate detergent and rinsed twice with deionized water prior to their use in 
the next well. 
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3. LABORATORY ANALYSIS PROGRAM 
 
The groundwater samples collected during this investigation were submitted to 
McCampbell Analytical, Inc. of Pacheco, California.  McCampbell Analytical is a State of 
California Department of Health Services certified environmental laboratory (Environmental 
Laboratory Accreditation Program #1644).  A summary of the analytical methods is 
presented below. 
 
The groundwater samples collected at the site were analyzed for the following constituents 
by the indicated methods: 
 

• Volatile Organic Compounds (VOCs) by EPA Method 8260. 
 
Analyses for Total Petroleum Hydrocarbons as Gasoline (TPH-G) in accordance with 
Environmental Protection Agency (EPA) Method 8015-Modified was not performed as it 
was inadvertently left off of the laboratory test schedule.  Based on the long history of TPH-
G data, further sampling was not deemed necessary and will be resumed in the Third 
Quarter, 2006. 
The samples were transported to the laboratory under Chain-of-Custody protocol.  A copy 
of the chain of custody form is included in Appendix B.  
 

3.1 ANALYTICAL RESULTS  
 
The analytical data is summarized in Table 1.  Laboratory reports are presented in 
Appendix B. 
 
VOCs including MTBE were detected in the samples from all three groundwater-monitoring 
wells sampled for this monitoring event.  

 
• Benzene was detected in wells MW-1 (4.7 ug/l) and MW-6 (940 ug/l). The benzene 

concentrations have decreased in wells MW-1 and MW-7 and increased in well MW-6 
since the previous sampling event.  Figure 3 depicts the benzene concentration with 
time in MW-1, MW-6, and MW-7.  Benzene concentrations have varied with time and 
have not shown a consistent overall trend. 

 
• MTBE was detected in wells MW-1 (2.4 ug/l), MW-6 (410 ug/l) and MW-7 (160 ug/l).  

The MTBE concentrations decreased in all wells since the previous sampling event.  
Figure 4 depicts the MTBE concentration with time in MW-1, MW-6, and MW-7. 
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• Additional VOCs, commonly associated with gasoline-impacted groundwater, were 

detected in the groundwater samples.  The maximum concentrations for each of the 
additional VOCs detected are presented below. 

 
 1,2,4 Trimethylbenzene at 88 ug/L in MW-6 
 Xylenes at 140 ug/L in MW-6 
 Tert-Amyl methyl ether (TAME) at 96 ug/L in MW-6 
 Ethylbenzene at 85 ug/L in MW-6 
 t-Butyl alcohol (TBA) at 12 ug/L in MW-1 
 1,2 – Dichloroethane at 8.7 ug/L in MW-1 

 
 

4. CONCLUSIONS AND RECOMMENDATIONS 
 

Based on the information presented in this report, the following conclusions have been 
reached: 
 

• Groundwater elevations measured at the site range from approximately 16.97 to 
17.22 feet above msl. 

• Groundwater flow direction is to the east under a hydraulic gradient of 0.007. 

• The groundwater samples collected from wells MW-1, MW-6 and MW-7 contained 
measurable concentrations of VOCs, with MTBE and benzene being the primary 
contaminants of concern. 

 
Based on the groundwater sampling since 1989, the lack of sensitive receptors, and the 
stability of the plume, PSI recommends that closure proceedings be initiated with the 
ACHCSA. 
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TABLE 1
GROUNDWATER ELEVATION AND ANALYTICAL DATA SUMMARY

ALCOPARK FUELING FACILITY SITE NO. 2
OAKLAND, CALIFORNIA

Well Date
Groundwater 

Elevation TPH-G MTBE Benzene Toluene Ethylbenzene Xylenes
MW-1 3/21/1989 12.2 ND NA 21 3.9 0.4 4.5

7/26/1990 12.3 1,400 NA 200 45 ND 53
10/25/1990 12.1 1,200 NA ND 7.3 2.2 46
1/25/1991 11.9 270 NA 23 1.5 ND 3.1
4/25/1991 11.8 230 NA ND ND ND ND
8/27/1991 11.8 8,300 NA 370 64 ND 120
11/25/1991 11.7 810 NA 9.3 ND 7.8 32
6/11/1992 12.85 2,600 NA 810 16 21 42
7/16/1997 14.36 19,000 ND (150) 1,400 2,800 500 2,600
10/21/1997 13.92 14,000 29 1,200 1,000 590 2,800
3/11/1998 17.14 NS NS NS NS NS NS
4/1/1998 17.14 ND (50) 6.3 5.4 ND (0.5) ND (0.5) 0.82
7/15/1998 16.41 71 57 31 ND (0.5) ND (0.5) 3.1
10/22/1998 15.62 5,100 360 520 140 250 950
9/9/1999 15.42 2,400 400 680 140 130 370
1/18/2000 14.49 4,100 180 420 11 210 350
5/4/2000 16.19 NS NS NS NS NS NS
8/22/2000 15.34 9,400 410 1,200 130 410 920
2/8/2001 14.53 NS NS NS NS NS NS
7/20/2001 14.60 9,600 ND (50) 1,000 300 350 2,000
2/18/2002 15.08 1,500 ND (100) 260 6.5 2.8 49
7/19/2002 14.84 180 28 68 ND (1.7) ND (1.7) 6.8
2/10/2003 14.83 210 11 14 0.75 ND (0.5) 4.0
7/15/2003 14.80 370 4.6 31 0.99 22 75
2/12/2004 14.87 1,800 29 170 2.7 140 87
7/7/2004 14.81 800 37 120 ND (2.5) 67 38
3/24/2005 15.92 ND (50) 4.7 4 ND (0.5) 2.5 2
8/17/2005 15.60 4,100 59 410 35 380 1,500
3/29/2006 16.97 NA 2.4 4.7 ND (0.5) ND (0.5) ND (0.5)

MW-4 3/21/1989 12.4 ND NA 13 1.4 1.0 ND
7/26/1990 12.5 NA NA 0.8 ND ND ND
10/25/1990 12.2 NA NA 120 1.2 1.1 0.9
1/25/1991 12.0 NA NA 230 2.8 1.2 2.0
4/25/1991 13.0 170 NA 12 ND ND 2.3
8/27/1991 11.8 ND NA 87 1.3 0.8 0.8
11/25/1991 11.8 1,400 NA ND 1.7 8.6 3.6
6/11/1992 12.93 560 NA 150 1.8 1.8 1.1
7/16/1997 14.46 50 ND ND ND ND ND
10/21/1997 14.10 ND ND ND ND ND ND
3/11/1998 17.39 NS NS NS NS NS NS
4/1/1998 17.40 ND (50) ND (5.0) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
7/15/1998 16.92 ND (50) ND (5.0) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
10/22/1998 15.75 ND (50) ND (5.0) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
9/9/1999 15.57 NS NS NS NS NS NS
1/18/2000 14.32 NS NS NS NS NS NS
5/4/2000 16.34 NS NS NS NS NS NS
8/22/2000 15.47 NS NS NS NS NS NS
2/8/2001 14.73 NS NS NS NS NS NS
7/20/2001 14.72 NS NS NS NS NS NS
2/18/2002 15.05 NS NS NS NS NS NS
7/19/2002 14.97 NS NS NS NS NS NS
2/10/2003 14.94 NS NS NS NS NS NS
7/15/2003 14.94 NS NS NS NS NS NS
2/12/2004 14.93 NS NS NS NS NS NS
7/7/2004 14.94 NS NS NS NS NS NS
3/24/2005 16.05 NS NS NS NS NS NS
8/17/2005 15.82 NS NS NS NS NS NS
3/29/2006 17.22 NS NS NS NS NS NS

MW-5 3/21/1989 12.2 ND NA ND ND ND ND
7/26/1990 12.4 670 NA 0.8 ND ND ND
10/25/1990 12.1 120 NA 13 ND ND ND
1/25/1991 11.9 120 NA 3.2 ND ND ND
4/25/1991 12.3 ND NA ND ND ND ND
8/27/1991 11.5 ND NA 20 ND 0.5 ND
11/25/1991 11.7 190 NA 2.7 ND 0.8 2.5
6/11/1992 12.85 150 NA 37 ND ND ND
7/16/1997 14.33 ND 22 ND ND ND ND

All concentrations in ug/l (PPB).
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TABLE 1
GROUNDWATER ELEVATION AND ANALYTICAL DATA SUMMARY

ALCOPARK FUELING FACILITY SITE NO. 2
OAKLAND, CALIFORNIA

Well Date
Groundwater 

Elevation TPH-G MTBE Benzene Toluene Ethylbenzene Xylenes

All concentrations in ug/l (PPB).

MW-5 (cont.) 10/21/1997 13.88 ND 14 ND ND ND ND
3/11/1998 17.14 NS NS NS NS NS NS

 4/1/1998 17.14 ND (50) 11 ND (0.5) ND (0.5) ND (0.5) ND (0.5)
7/15/1998 16.43 ND (50) ND (5.0) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
10/22/1998 15.60 ND (50) ND (5.0) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
9/9/1999 15.44 NS NS NS NS NS NS
1/18/2000 14.67 NS NS NS NS NS NS
5/4/2000 16.18 NS NS NS NS NS NS
8/22/2000 15.32 NS NS NS NS NS NS
2/8/2001 14.53 NS NS NS NS NS NS
7/20/2001 14.59 NS NS NS NS NS NS
2/18/2002 14.94 NS NS NS NS NS NS
7/19/2002 14.83 NS NS NS NS NS NS
2/10/2003 14.83 NS NS NS NS NS NS
7/15/2003 14.80 NS NS NS NS NS NS
2/12/2004 14.87 NS NS NS NS NS NS
7/7/2004 14.82 NS NS NS NS NS NS
3/24/2005 15.91 NS NS NS NS NS NS
8/17/2005 15.59 NS NS NS NS NS NS
3/29/2006 16.97 NS NS NS NS NS NS

MW-6 4/1/1998 NA 740 4,600 9.8 3.2 3.0 15
7/15/1998 NA 6,200 11,000 280 43 180 350
7/15/1998 NA NA 13,000 ND (500) ND (500) ND (500) ND (500)
10/22/1998 NA 4,700 9,600 450 13 200 200
10/22/1998 NA NA 9,100 470 ND (250) ND (250) ND (250)
9/9/1999 NA 6,600 3,700 2,500 43 310 250
1/18/2000 NA 3,500 4,600 800 ND (5.0) 40 13
5/4/2000 NA NS NS NS NS NS NS
8/22/2000 NA 1,400 1,700 370 4.8 12 35
2/8/2001 NA NS NS NS NS NS NS
7/20/2001 NA 1,100 800 240 2.9 2.3 3.4
2/18/2002 NA 1,500 570 260 ND (2.0) 11 4.3
7/19/2002 NA 1,800 800 1,400 ND (50) ND (50) ND (50)
2/10/2003 NA 4,000 830 1,000 ND (50) ND (50) ND (50)
7/15/2003 NA 4,100 1,200 2,200 ND (25) 180 260
2/12/2004 NA 7,200 980 1,600 ND (25) 100 440
7/7/2004 NA 4,000 840 1,500 ND (25) 150 210
3/24/2005 NA 4,600 480 520 ND (10) 86 280
8/17/2005 NA 2,800 610 820 ND (17) 190 250
3/29/2006 NA NA 410 940 ND (<50) 85 140

MW-7 9/9/1999 NA 92 1,200 1.6 ND (0.5) ND (0.5) ND (0.5)
1/18/2000 NA ND 2,100 ND (0.5) ND (0.5) ND (0.5) ND (0.5)
5/4/2000 NA 140 1,100 ND (0.5) ND (0.5) ND (0.5) ND (0.5)
8/22/2000 NA 160 830 0.62 ND (0.5) ND (0.5) ND (0.5)
2/8/2001 NA 130 650 ND (0.5) 0.53 ND (0.5) ND (0.5)
7/20/2001 NA 56 400 ND (0.5) ND (0.5) ND (0.5) ND (0.5)
2/18/2002 NA ND (50) 200 ND (0.5) ND (0.5) ND (0.5) ND (0.5)
7/19/2002 NA ND (50) 300 ND (5.0) ND (5.0) ND (5.0) ND (5.0)
2/10/2003 NA ND (50) 140 ND (5.0) ND (5.0) ND (5.0) ND (5.0)
7/15/2003 NA ND (50) 140 ND (2.5) ND (2.5) ND (2.5) ND (2.5)
2/12/2004 NA ND (50) 100 ND (1.7) ND (1.7) ND (1.7) ND (1.7)
7/7/2004 NA 56 200 ND (2.5) ND (2.5) ND (2.5) ND (2.5)
3/24/2005 NA ND (50) 350 ND (5.0) ND (5.0) ND (5.0) ND (5.0)
8/17/2005 NA 66 230 9 ND (5.0) ND (5.0) 7
3/29/2006 NA NA 160 ND (5.0) ND (5.0) ND (5.0) ND (5.0)

W-B1 3/23/1998 NA 3,100 4,200 250 18 160 290

  Notes:
    TPH-G denotes Total Petroleum Hydrocarbons as Gasoline.  MTBE denotes Methyl tert-Butyl Ether.  
    NA denotes Not Analyzed.   NS denotes Not Sampled.  ND denotes Not Detected. ( ) denotes detection limit.
    Data collected prior to 1998 was reported in Alameda County Request for Proposal dated December 2, 1997.
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 GROUNDWATER SAMPLING FIELD PROCEDURES & WATER ELEVATIONS 
 



 APPENDIX A 
 

GROUND-WATER SAMPLING 
 
The following procedures will be used for ground water sampling: 
 
1. All non-dedicated equipment shall be washed prior to entering the well with an Alconox 

solution, followed by two deionized water rinses. 
 
 2. Prior to purging wells, depth-to-water will be measured using an electronic sounder 

with an accuracy of approximately 0.01 foot.  The measurements will be made to the 
top of the well casing on the north side. 

   
 4. Free floating product thickness and depth-to-ground water will be measured in wells 

containing free floating product using a Solinst oil-water interface probe to an accuracy 
of approximately 0.01 foot.  The measurements will be made to the top of the well 
casing on the north side.  

 
5. Water samples will be collected with a Teflon disposable bailer.  In the case of grab 

groundwater sampling, samples will be collected with a disposable Teflon lined plastic 
tube equipped with a check valve.  The water collected will be immediately decanted 
into laboratory-supplied vials and bottles.  The containers will be overfilled, capped, 
labeled, and placed in a chilled cooler, prior to delivery to the laboratory for analysis. 

 
6. Chain of custody procedures, including chain of custody forms, will be used to 

document water sample handling and transport from collection to delivery to the 
laboratory for analysis. 

 
7. Ground-water samples will be delivered to a State-certified environmental laboratory 

within approximately 24 hours of collection. 
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