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1.0 INTRODUCTION 

On behalf of our client Mrs. Naomi Gatzke, Conestoga-Rovers & Associates (CRA) has 
prepared the following Work Plan for the above referenced site.  This Work Plan is in 
response to the September 2, 2008 letter (Appendix A), from Alameda County Health 
Care Services Agency, Environmental Health Services (ACEH), requesting additional 
assessment of the site.  The site is referenced under ACEH Fuel Leak Case 
No. RO0000516.  Following is a brief discussion of the site and the proposed approach 
for additional characterization. 
 
Following the text are figures, tables, and appendices.  Figure 1 is a vicinity map.  
Figure 2 is a site map with sampling and monitoring locations.  Figures 3 and 4 present  
2006 soil and grab groundwater results.  Figure 5 is the October 2008 groundwater 
results and contour.  Figure 6 presents the 2007 soil vapor sampling results.  Figure 7 are 
the proposed monitoring well and soil vapor sampling locations.  Table 1 presents well 
construction details.  Table 2 provides recent and historic groundwater level 
measurements, elevations, and hydro-chemical analytical results.  Table 3 presents soil 
analytical results.  Table 4 has soil vapor sampling results.  Appendix A is agency 
correspondence.  Appendices B and C are general guidance for installation and 
sampling the proposed monitoring well and soil vapor probe, respectively.   



 
 

 
  
 

120741 (3) 2 CONESTOGA-ROVERS & ASSOCIATES 

2.0 SITE BACKGROUND  

2.1 SITE DESCRIPTION 

The site is located at 1499 MacArthur Boulevard in Oakland, California and currently 
operates as an automobile service business.  It is located in a commercial and residential 
area, bound by MacArthur Boulevard to the north, 14th Avenue to the east, and 
Interstate 580 to the south.   Surrounding topography is relatively hilly and generally 
slopes to the south and southwest.  Prior to 1990, the site apparently operated as a 
gasoline service station.  Figures 1 and 2 present the facility location and a site plan, 
respectively. 
 
 
2.2 GEOLOGY AND HYDROGEOLOGY 

Geology:   The site is located in the Coast Range Physiographic Province, characterized 
by northwest-southeast trending valleys and ridges.  This region lies between the Pacific 
Ocean to the west and the Great Valley to the east.  The oldest known bedrock in the 
Coast Range Province is marine sedimentary and volcanic rocks that form the 
Franciscan Assemblage.   Geologic formations in the San Francisco Bay Region range in 
age from Jurassic to Recent Holocene. 
 
The site is located to the west of the Oakland-Berkeley Hills on the East Bay Plain, which 
generally slopes gently to the west towards San Francisco Bay.   The San Francisco Bay is 
located in a broad depression in the Franciscan bedrock resulting from an east-west 
expansion between the San Andreas and Hayward fault systems.  Unconsolidated 
sediments in the East Bay Plain vary in thickness, with some areas up 1,000 ft thick.  
From oldest to youngest, the unconsolidated sediments are 1/ Santa Clara Formation, 2/ 
Alameda Formation, 3/ Temescal Formation, and 4/ artificial fill.  The Early Pleistocene 
Santa Clara Formation consists of alluvial fan deposits inter-fingered with lake, swamp, 
river channel, and flood plain deposits, ranging from 300 to 600 ft thick.  The Late 
Pleistocene Alameda Formation was deposited primarily in an estuarine environment 
and consists of alluvial fan deposits bound by mud deposits on the top and bottom of 
the formation.  The Alameda Formation ranges from 26 to 245 ft thick and is subdivided 
into the Yerba Buena Mud, San Antonio, Merritt, and Young Bay Mud Members.  The 
Early Holocene Temescal Formation is an alluvial fan deposit consisting primarily of 
silts and clays with some gravel layers.  The Temescal Formation ranges from 1 to 50 ft 
thick, thinning toward the bay.  Based on the Department of the Interior U.S. Geological 
Survey, Geologic Map of the Hayward Fault Zone, 1995, the site geology consists of 
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undifferentiated Quaternary surficial deposits.  Under the fill, the shallow 
unconsolidated sediments at the site are probably Temescal Formation. 
 
Based on previous studies, soil material beneath the site consists of fill, clay, and clayey 
sand.  The apparent fill consists of poorly graded sands, gravels, and clay materials, 
from 0 to 6 feet (ft) below ground surface (bgs).  Underlying the fill material is clay 
approximately 4 to 8 ft in thickness.  Below the clay is clayey sand, observed to the total 
explored depth of 20 ft bgs.  
  
Hydrogeology: The site is located in the East Bay Plain Subbasin, Groundwater Basin 
No. 2-9.04 (Department of Water Resources 2003).  The East Bay Plain Subbasin is a 
northwest trending alluvial basin, bounded on the north by San Pablo Bay, on the east 
by the contact with Franciscan basement rock, and on the south by the Nile Cone 
Groundwater Basin.  The East Bay Plain Subbasin extends beneath the San Francisco Bay 
to the west. The East Bay Plain Subbasin aquifer system consists of unconsolidated 
sediments of Quaternary age.  These include the Santa Clara Formation, Alameda 
Formation, Temescal Formation, and artificial fill.  The water-bearing formation at the 
site is currently undefined.   In the project area most rainfall occurs between November 
and March.  The average annual rainfall is approximately 23 inches. 
 
Throughout most of the East Bay Plain in the region of the site, water level contours 
show that the general direction of groundwater flow is east to west, towards San 
Francisco Bay.  Groundwater flow direction typically correlates to topography. 
Based on the regional topography and the results from years of groundwater 
monitoring, the groundwater beneath the site flows in a southwesterly direction, 
towards the San Francisco Bay.  According to the California Regional Water Quality 
Control Board San Francisco Bay Region’s Water Quality Control Plan (1995), this 
groundwater basin has been designated as existing beneficial use for municipal and 
domestic, industrial process, industrial service, and agricultural water supplies.  
 
Previous to the fourth quarter 2000, the depth to groundwater had ranged from 
approximately 8.15 to 18.55 ft bgs and groundwater tended to mound in the vicinity of 
MW-2.  Since the fourth quarter 2000 event, the depth to groundwater has ranged from 
approximately 4.88 to 14.05 ft bgs and the gradient has generally been towards the 
southwest.  
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3.0 PROPOSED SCOPE OF WORK  

The September 2, 2008 letter from ACEH (in Appendix A) recommends the following 
scope of work: 
 
Concrete Vault:  Apparently, the three former underground storage tanks were within 
an underground concrete vault.  ACEH is asking for the following information: 1/ 
confirmation on whether the concrete vault remains in place, 2/ if the concrete vault has 
a bottom, and 3/ the depth of the concrete vault.  To attempt to acquire this information 
we proposed to review the agency file for any additional information not currently in 
CRA’s project file, review the existing CRA project file, and discuss this issue with the 
client and facility manager for additional information.  At this time, we do not propose 
any field work to answer the questions poised by ACEH. 
 
Downgradient Water Quality:  ACEH request adding an additional monitoring well, 
beyond the retaining wall, in the general area of soil vapor sample SG-9.  Installation of 
the monitoring well is addressed in the following section.  The proposed location is 
presented in Figure 7. 
 
Sewer Easement:  According to ACEH, a sewer easement exist to the south of the 
retaining wall, in the general area identified as the “vacant lot” on the Figure 2 Site Plan.  
ACEH requests that the type and depths of utilities within the sewer easement be placed 
on a site map.  To identify any utilities within the sewer easement, we proposed to 
review city records, discuss this issue with the property owner and facility manager, 
and, if necessary, use a private utility search firm to identify the location(s) and 
hopefully the depth(s) of any utilities in this easement.  This information will be placed 
on a site map. 
 
Soil Vapor Sampling:  ACEH requests a soil vapor sample above the subsurface concrete 
vault.   They also request that we collect a round of soil vapor samples from existing 
probes.  Previously, nine (9) soil vapor samples were collected and documented in the 
March 1, 2007 Supplemental Site Characterization Report. After the additional soil vapor 
probe is installed above the concrete vault, during Spring or Summer when soil moisture 
is low, all soil vapor probes will be sampled for analysis.  Installation of the soil vapor 
probe and sampling is addressed in the following section.  The existing soil vapor 
probes are presented in Figure 6.  The proposed location of the additional soil vapor 
probe is presented in Figure 7. 
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4.0 SCOPE OF WORK – MONITORING WELL & SOIL VAPOR SAMPLING  

The proposed scope of field work is to 1/ install one monitoring well in the vacant lot 
(Figure 2), in the general area of SG-9 and 2/ install a new soil vapor probe and sample 
all soil vapor probes.  Figure 7 presents the proposed locations of the monitoring well 
and new soil vapor probe.  Figure 6 present the locations of the existing soil vapor 
probes.   
 
 
4.1 PRE-FIELD ACTIVATES 

Permit:  A drilling permit will be obtained from the required agency. 
 
Health and Safety Plan:  A site specific Health and Safety Plan will be prepared for 
fieldwork. 
 
Utility Clearance:  The proposed drilling locations will be marked and the locations 
cleared through Underground Service Alert and a private utility locating service prior to 
drilling. 
 
 
4.2 MONITORING WELL INSTALLATION AND SAMPLING 

After pre-field activities have been performed, one 2-inch well will be drilled and 
installed in the general area of SG-9.  The general location for installation of this 
monitoring well is presented on Figure 7.  The screening depth will be based on the 
depth of encountered groundwater during drilling.  The goal is to have a portion of the 
screen above the groundwater levels.  It is currently anticipated at a 15 foot screen will 
be installed.  CRA’s standard operating procedures are included in Appendix B and 
provide a general guidance.  These procedures may be modified, as necessary. 
Following the completion of the well installation, CRA proposes to have the well 
surveyed for location and elevation. 
 
This monitoring well will be included in upcoming monitoring events. 
 
 
4.3 SOIL VAPOR PROBE AND SAMPLING 

After pre-sampling preparations are complete, the field program will be initiated.  
Assuming the absence of subsurface obstructions and groundwater is below 5 feet (ft) 
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below ground surface (bgs), CRA currently anticipates that a soil gas sample will be 
collected from approximately 5 ft bgs, using soil vapor point.  The proposed location of 
the soil vapor probe is presented in Figure 7.  A hand auger will be used to advance a 
borehole to install each temporary soil gas point (probe).  Appendix C presents standard 
field procedures for installation a soil vapor (gas) point and sampling.   
 
Following installation of the new soil vapor probe, during Spring or Summertime for 
periods of low moisture, all the available soil vapor probes will be analyzed for the Total 
Petroleum Hydrocarbons as gasoline (TPHg); Benzene, Ethylbenzene, Toluene, and 
Xylenes; and for leak detection compounds.  The following Table 1 presents soil gas 
analysis, sampling containers, preservation, detection limit, and holding time. 
 

Table 1 

Soil Gas Analysis, Sampling Containers, Preservatives, Detection Limits, and Holding Times 

Analysis and Method 
Sampling 

Containers Preservatives 
Detection Limit 

(g/m3) 
Holding 
Times 

TPHg (Method TO-3) Summa Canister None 100 30 days 

Benzene, Ethylbenzene, 
Toluene, Xylenes  
(Method TO-15) Summa Canister None 

2, 2,  
2, 2 30 days 

Butane, Isobutane, 
Propane 
(Method TO-15, TIC) - 
For leak detection. Summa Canister None 6, 6, 4.5 30 days 

 
 
4.4 REPORT PREPARATION 

Following installation of the monitoring well and soil vapor probe, a brief letter report 
will be prepared presenting a summary of the field activities.  Analytical results for all 
sampled monitoring wells will be presented in periodic groundwater monitoring 
reports.  Since we may need to wait for low moisture conditions, soil vapor sampling 
and results will be presented in a brief soil vapor analytical report.   
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TABLE 1

MONITORING WELL CONSTRUCTION DETAILS
GATZKE / HOOSHI'S AUTO SERVICE

1499 MACARTHUR BOULEVARD, OAKLAND, CALIFORNIA

Page 1 of 1

Borehole diameter Depth of borehole Casing diameter Screened interval Filter Pack Bentonite seal Cement TOC elevation
(in) (ft) (in) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft above msl)

  MW-1 B1 1/7/1993 -- 20* 2 180.83

  MW-2 B2 1/7/1993 -- 20* 2 180.24

  MW-3 B3 1/7/1993 -- 20* 2 179.55

  MW-4 -- 6/27/1996 -- 20 2 4.5 - 19 3.5 - 19 2.5 - 3.5 1 - 2.5 180.12

  MW-5 -- 6/27/1996 -- 20 2 4.5 - 19 3.5 - 19 2.5 - 3.5 1 - 2.5 180.09

  MW-6 -- 6/27/1996 -- 20 2 4.5 - 19 3.5 - 19 2.5 - 3.5 1 - 2.5 179.63

Abbreviations / Notes
ft = feet

in = inches

ft bgs = feet below grade surface

ft above msl = feet above mean sea level

TOC = top of casing

Elevations surveyed by Virgil Chavez Land Surveying.

* = Depth assume by downhole measurement.

Well ID Former ID Date Installed Date Destroyed

CRA 120741



TABLE 2

GROUNDWATER ELEVATION AND ANALYTICAL DATA
GATZKE / HOOSHI'S AUTO SERVICE

1499 MACARTHUR BOULEVARD, OAKLAND, CALIFORNIA

Page 1 of 16

Well ID Date
TOC Depth to 
Groundwater

Groundwater 
Elevation SPH Thickness TPHg Benzene Toluene Ethylbenzene Xylenes MTBE

TOC (ft*) (ft) (ft msl**) (ft)

B-1* 12/21/2006 -- -- -- 13,000 37 / 28 32 / ND<17 380 / 520 1,100 / 1,300 ND<17

B-2* 12/21/2006 -- -- -- 40,000 1,100 / 1,100 1,300 / 1,300 990 / 840 6,400 / 5,900 ND<50

B-3* 12/21/2006 -- -- -- 300 1.9 / 3.2 1.0 / 0.98 0.76 / 1.4 0.62 / 1.2 ND<0.5

B-4* 12/21/2006 -- -- -- 7,600 110 / 87 32 / 22 470 / 520 520 / 450 ND<10

B-5* 12/22/2006 -- -- -- 72,000 -- / 850 -- / 3,100 -- / 2,800 -- / 16,000 ND<100

MW-1 1/4/1993 -- -- -- 539 130 12 22 13 --

181.00 4/22/1993 -- -- -- 1,130 75 8.0 38 11 --

12/27/1994 -- -- -- 770 22 6.6 14 21 --

6/27/1996 14.11 166.89 -- 3,300 260 34 59 170 80

12/10/1996 13.71 167.29 -- 1,500 84 11 22 32 34

5/8/1998 13.85 167.15 -- 3,200 300 12 62 36 ND<120

8/17/1998 14.11 166.89 -- 1,700 160 18 32 27 39

11/4/1998 14.28 166.72 -- 1,100 11 4.3 3.6 6.5 ND<50

2/17/1999 13.41 167.59 -- 320 200 47 72 75 57

5/27/1999 14.16 166.84 -- 2,500 81 12 29 41 ND<80

8/19/1999 14.18 166.82 -- 780 19 ND<0.5 5.7 4.5 28

180.83 11/23/1999 14.43 166.40 -- 1,300 24 0.64 1.8 3.3 ND<100

2/17/2000 13.85 166.98 -- 1,300 60 9.1 22 19 22/16

5/9/2000 14.01 166.82 -- 2,700 55 13 19 25 34/29

8/15/2000 14.24 166.59 -- -- -- -- -- -- --

12/1/2000 8.75 172.08 -- 480 6.4 5.9 1.1 3.9 18 (21)

180.63 2/8/2001 8.49 172.14 -- 64 ND<0.5 ND<0.5 ND<0.5 ND<0.5 6.1/5.6

4/9/2001 8.71 171.92 -- -- -- -- -- -- --

4/24/2001 7.90 172.73 -- 77 ND<0.5 ND<0.5 ND<0.5 ND<0.5 5.6/3.7

8/6/2001 8.83 171.80 -- 140 1.7 0.55 ND<0.5 0.63 5.8/4.0

10/22/2001 8.91 171.72 -- 120 0.92 ND<0.5 ND<0.5 0.59 11(10)

2/1/2002 8.15 172.48 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

4/19/2002 8.63 172.00 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
7/16/2002 8.79 171.84 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
10/3/2002 8.90 171.73 -- 110 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
1/10/2003 7.93 172.70 -- ND<50 ND<0.5 0.74 ND<0.5 ND<0.5 ND<5.0

4/21/2003 8.17 172.46 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
7/9/2003 8.92 171.71 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

10/7/2003 9.13 171.50 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/22/2004 8.20 172.43 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
4/2/2004 7.09 173.54 -- 110 0.52 ND<0.5 ND<0.5 ND<0.5 ND<5.0

12/29/2004 6.15 174.48 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/27/2005 7.15 173.48 -- <50 <0.5 <0.5 <0.5 <0.5 <5.0
4/6/2005 6.84 173.79 -- 140 ND<0.5 0.55 ND<0.5 0.70 ND<5.0

7/28/2005 7.36 173.27 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

10/14/2005 7.51 173.12 -- 220 1.2 ND<0.5 0.56 0.75 ND<5.0
1/30/2006 6.80 173.83 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
4/11/2006 6.60 174.03 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
7/14/2006 7.53 173.10 -- 170 0.65 0.60 ND<0.5 ND<0.5 ND<5.0

10/13/2006 7.47 173.16 -- 200 0.93 ND<0.5 ND<0.5 ND<0.5 ND<5.0
1/12/2007 7.40 173.23 -- 92 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
4/20/2007 7.14 173.49 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
7/30/2007 7.81 172.82 -- 130 0.52 ND<0.5 ND<0.5 0.61 ND<10 

(µg/L)

2006 Grab Groundwater Analytical Data

Monitoring Well Groundwater Analytical Data

CRA 120741 1 of 16



TABLE 2

GROUNDWATER ELEVATION AND ANALYTICAL DATA
GATZKE / HOOSHI'S AUTO SERVICE

1499 MACARTHUR BOULEVARD, OAKLAND, CALIFORNIA

Page 2 of 16

Well ID Date
TOC Depth to 
Groundwater

Groundwater 
Elevation SPH Thickness TPHg Benzene Toluene Ethylbenzene Xylenes MTBE

TOC (ft*) (ft) (ft msl**) (ft) (µg/L)

10/24/2007 8.15 172.48 -- 150 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
MW-1 cont'd 1/15/2008 7.79 172.84 -- 86 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

4/17/2008 8.64 171.99 -- 100 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
7/9/2008 9.09 171.54 -- 140 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
10/28/2008 9.62 171.01 -- 120 0.59 ND<0.5 ND<0.5 ND<0.5 ND<5.0

MW-2 1/4/1993 -- -- -- 149,000 21,700 25,000 ND 7,760 --

180.45 4/22/1993 -- -- -- 136,300 9,900 15,870 15,300 2,190 --

12/27/1994 -- -- -- 94,000 11,000 18,000 2,700 16,000 --

6/27/1996 12.61 168.64 1.00 -- -- -- -- -- --

12/10/1996 11.10 169.55 0.25 -- -- -- -- -- --

5/8/1998 10.81 169.66 0.03 -- -- -- -- -- --

8/17/1998 12.16 168.31 0.02 -- -- -- -- -- --

11/4/1998 12.61 167.86 0.02 -- -- -- -- -- --

2/17/1999 9.82 170.66 0.04 -- -- -- -- -- --

5/27/1999 11.07 169.48 0.13 -- -- -- -- -- --

8/19/1999 12.79 167.68 0.02 -- -- -- -- -- --

180.24 11/23/1999 12.14 168.20 0.12 -- -- -- -- -- --

2/17/2000 10.01 170.37 0.18 -- -- -- -- -- --

5/9/2000 10.88 169.38 0.03 -- -- -- -- -- --

8/15/2000 12.28 167.97 0.01 -- -- -- -- -- --

12/1/2000 8.03 172.21 Sheen Field
260,000 1,100 5,000 1,900 17,000 ND<100

2/8/2001 7.86 172.38 Sheen Field
2,900 1.7 14 5.0 140 ND<5.0

4/9/2001 7.95 172.29 Sheen Field
 --  --  --  --  --  --

4/24/2001 6.90 173.34 Sheen Lab
56,000 360 980 1,000 4,700 ND<5.0

8/6/2001 8.15 172.09 Sheen Field & Lab
54,000 680 1,900 1,500 7,800 ND<200/ND<10

10/22/2001 8.22 172.02 Sheen Field & Lab
32,000 420 770 1,100 4,100 ND<250

2/1/2002 8.07 172.17 -- 26,000 310 490 920 1,600 ND<1,000

4/19/2002 8.60 171.64 -- 16,000 300 240 1,000 990 ND<100

7/16/2002 8.21 172.03 -- 5,700 120 18 340 15 ND<50

10/3/2002 8.14 172.10 -- 4,400 44 16 68 20 ND<25

1/10/2003 6.98 173.26 Sheen Lab
16,000 300 320 580 830 ND<100

4/21/2003 7.25 172.99 -- 12,000 350 260 610 380 ND<50

7/9/2003 7.99 172.25 -- 3,300 51 7.4 47 2.8 ND<17

10/7/2003 8.21 172.03 -- 2,400 93 11 34 22 ND<50

1/22/2004 7.24 173.00 -- 5,900 240 130 350 200 ND<50

4/2/2004 6.29 173.95 -- 37,000 840 1,500 1,300 5,900 ND<500

12/29/2004 5.37 174.87 -- 9,300 240 230 330 880 ND<50

1/27/2005 6.38 173.86 Sheen Field
37,000 1,200 1,400 1,300 5,200 <250

4/6/2005 5.88 174.36 -- 21,000 400 340 780 1,700 ND<100
7/28/2005 6.61 173.63 -- 35,000 690 1,200 1,200 5,200 ND<500

10/14/2005 6.80 173.44 Sheen Field & Lab
14,000 380 120 780 1,200 ND<100

1/30/2006 5.91 174.33 Sheen Field & Lab
22,000 310 140 1,300 2,800 ND<50

4/11/2006 5.65 174.59 Sheen Field & Lab
18,000 280 170 780 1,400 ND<250

7/14/2006 6.76 173.48 Sheen Field & Lab
49,000 340 140 1,600 4,800 ND<500

10/13/2006 6.74 173.50 Sheen Field & Lab
21,000 490 73 600 1,100 ND<110

1/12/2007 6.55 173.69 Sheen Field
16,000 320 170 600 2,100 ND<250

4/20/2007 6.39 173.85 Sheen Field & Lab
15,000 340 160 420 1,700 ND<120

7/30/2007 7.09 173.15 Sheen Field
17,000 430 170 740 2,100 ND<100

10/24/2007 7.40 172.84 Sheen Field & Lab
14,000 370 40 240 490 ND<100 (8.3)

1/15/2008 6.90 173.34 Sheen Field
13,000 440 180 510 1,700 ND<250
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TABLE 2

GROUNDWATER ELEVATION AND ANALYTICAL DATA
GATZKE / HOOSHI'S AUTO SERVICE
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4/17/2008 7.89 172.35 Sheen Field
29,000 410 200 830 2,700 ND<130

MW-2 cont'd 7/9/2008 8.39 171.85 Sheen Field
21,000 370 170 760 2,200 ND<120

10/28/2008 8.94 171.30 Sheen Field
24,000 550 140 810 1,600 ND<200

MW-3 1/4/1993 -- -- -- 1,610 772 14 11 ND --

179.94 4/22/1993 -- -- -- 3,040 980 34 19 16 --

12/27/1994 -- -- -- 2,600 180 9.0 7.2 13 --

6/27/1996 13.20 166.74 -- 2,000 22 2.9 11 7.4 56

12/10/1996 13.13 166.81 -- 970 ND<0.5 ND<0.5 ND<0.5 ND<0.5 24

5/8/1998 13.03 166.91 -- 780 3.7 2.1 1.1 2.4 ND<32

8/17/1998 13.22 166.72 -- 870 2.8 ND<0.5 ND<0.5 3.7 ND<5.0

11/4/1998 13.31 166.63 -- 770 1.6 4.4 2.0 6.9 ND<30

2/17/1999 12.89 167.05 -- 650 6.2 3.4 1.5 2.6 ND<5.0

5/27/1999 12.32 167.62 -- 570 1.5 1.2 0.72 1.1 ND<20

8/19/1999 13.19 166.75 -- 830 ND<0.5 1.9 ND<0.5 1.3 ND<20

179.55 11/23/1999 13.26 166.29 -- 900 ND<0.5 1.8 0.56 1.4 ND<20

2/17/2000 12.78 166.77 -- 250 ND<0.5 1.5 ND<0.5 0.62 ND<5.0

5/9/2000 12.92 166.63 -- 690 ND<0.5 2.1 0.85 1.6 ND<5.0

8/15/2000 13.19 166.36 -- 610 ND<0.5 2.3 0.75 1.2 ND<5.0

12/1/2000 7.50 172.05 -- 120 ND<0.5 0.90 0.65 0.62 ND<5.0

2/8/2001 7.20 172.35 -- 87 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

4/9/2001 7.33 172.22 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

8/6/2001 7.61 171.94 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

10/22/2001 7.58 171.97 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

2/1/2002 7.53 172.02 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 8.5/8.5

4/19/2002 7.95 171.60 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 9.0/11

7/16/2002 7.68 171.87 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 20/30

10/3/2002 7.78 171.77 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/10/2003 6.91 172.64 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 19/16

sampled annually 4/21/2003 7.21 172.34 -- -- -- -- -- -- --

7/9/2003 8.05 171.50 -- -- -- -- -- -- --

10/7/2003 8.19 171.36 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/22/2004 7.13 172.42 -- -- -- -- -- -- --

4/2/2004 5.73 173.82 -- -- -- -- -- -- --

12/29/2004 4.88 174.67 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/27/2005 5.80 173.75 -- -- -- -- -- -- --

4/6/2005 5.49 174.06 -- -- -- -- -- -- --

7/28/2005 6.02 173.53 -- -- -- -- -- -- --

10/14/2005 6.11 173.44 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/30/2006 5.45 174.10 -- -- -- -- -- -- --

4/11/2006 5.22 174.33 -- -- -- -- -- -- --

7/14/2006 6.15 173.40 -- -- -- -- -- -- --

10/13/2006 6.03 173.52 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/12/2007 5.98 173.57 -- -- -- -- -- -- --

4/20/2007 5.76 173.79 -- -- -- -- -- -- --

7/30/2007 6.44 173.11 -- -- -- -- -- -- --

10/24/2007 6.82 172.73 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/15/2008 6.45 173.10 -- -- -- -- -- -- --

4/17/2008 7.30 172.25 -- -- -- -- -- -- --
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7/8/2008 7.79 171.76 -- -- -- -- -- -- --

10/28/2008 8.29 171.26 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

MW-4 6/27/1996 17.03 163.51 -- 720 2 0.5 2.5 23 3.2

180.54 12/10/1996 8.50 172.04 -- 80 2.4 ND<0.5 ND<0.5 6.6 ND<2.0

5/8/1998 11.46 169.08 -- ND<50 0.60 ND<0.5 ND<0.5 ND<0.5 ND<5.0

8/17/1998 13.98 166.56 -- ND<50 ND<0.5 ND<0.5 ND<0.5 0.5 ND<5.0

11/4/1998 14.36 166.18 -- 96 9.7 8.1 4.8 18 ND<5.0

2/17/1999 8.39 172.15 -- ND<50 ND<0.5 ND<0.5 ND<0.5 0.5 ND<5.0

5/27/1999 12.80 167.74 -- ND<50 ND<0.5 1.0 ND<0.5 2.9 ND<5.0

8/19/1999 14.42 166.12 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

180.12 11/23/1999 14.63 165.49 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

2/17/2000 8.15 171.97 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

5/9/2000 12.81 167.31 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

8/15/2000 14.29 165.83 -- ND<50 2.1 ND<0.5 ND<0.5 ND<0.5 ND<5.0

12/1/2000 12.80 167.32 -- 81 6.0 8.4 1.0 5.6 ND<5.0

2/8/2001 12.57 167.55 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

4/9/2001 12.50 167.62 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

8/6/2001 14.00 166.12 -- 59 1.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

10/22/2001 14.05 166.07 -- 130 6.3 ND<0.5 0.88 ND<0.5 ND<5.0

2/1/2002 13.47 166.65 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

4/19/2002 13.55 166.57 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

7/16/2002 14.05 166.07 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

10/3/2002 13.09 167.03 -- 77 2.1 0.51 ND<0.5 ND<0.5 ND<5.0

1/10/2003 12.04 168.08 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 20/15

sampled annually 4/21/2003 12.15 167.97 -- -- -- -- -- -- --

7/9/2003 12.90 167.22 -- -- -- -- -- -- --

10/7/2003 13.15 166.97 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/22/2004 12.09 168.03 -- -- -- -- -- -- --

4/2/2004 8.97 171.15 -- -- -- -- -- -- --

12/29/2004 7.85 172.27 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
1/27/2005 8.28 171.84 -- -- -- -- -- -- --

4/6/2005 8.07 172.05 -- -- -- -- -- -- --

7/28/2005 10.83 169.29 -- -- -- -- -- -- --

10/14/2005 11.49 168.63 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/30/2006 8.04 172.08 -- -- -- -- -- -- --

4/11/2006 8.03 172.09 -- -- -- -- -- -- --

7/14/2006 10.72 169.40 -- -- -- -- -- -- --

10/13/2006 11.25 168.87 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/12/2007 8.89 171.23 -- -- -- -- -- -- --

4/20/2007 9.22 170.90 -- -- -- -- -- -- --

7/30/2007 11.29 168.83 -- -- -- -- -- -- --

10/24/2007 10.08 170.04 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/15/2008 8.26 171.86 -- -- -- -- -- -- --

4/17/2008 10.84 169.28 -- -- -- -- -- -- --

7/9/2008 10.08 170.04 -- -- -- -- -- -- --

10/28/2008 11.90 168.22 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

MW-5 6/27/1996 13.62 166.74 0.16 -- -- -- -- -- --
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180.23 12/10/1996 13.26 167.77 1.00 -- -- -- -- -- --

5/8/1998 13.15 167.11 0.04 -- -- -- -- -- --

8/17/1998 13.36 166.89 0.02 -- -- -- -- -- --

MW-5 cont'd 11/4/1998 13.52 166.73 0.02 -- -- -- -- -- --

2/17/1999 13.02 167.23 0.02 -- -- -- -- -- --

5/27/1999 13.80 166.71 0.35 -- -- -- -- -- --

8/19/1999 13.45 166.86 0.10 -- -- -- -- -- --

180.09 11/23/1999 14.03 166.35 0.36 -- -- -- -- -- --

2/17/2000 13.28 167.02 0.26 -- -- -- -- -- --

5/9/2000 13.55 166.77 0.29 -- -- -- -- -- --

8/15/2000 13.58 166.54 0.04 -- -- -- -- -- --

12/1/2000 8.00 172.09 0.00 54,000 240 1,700 870 1,000 ND<300

180.04 2/8/2001 7.88 172.16 Sheen Lab
33,000 63 420 120 4,500 ND<50

4/9/2001 7.97 172.07 0.00 -- -- -- -- -- --

4/24/2001 7.00 173.04 0.00 3,200 ND<1.0 11 7 260 ND<5.0

8/6/2001 8.17 171.87 -- 2,700 11 40 21 240 ND<5.0

10/22/2001 8.15 171.89 Sheen Lab
20,000 200 1,200 330 2,900 ND<100

2/1/2002 8.07 171.97 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

4/19/2002 8.51 171.53 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

7/16/2002 8.40 171.64 -- ND<50 ND<0.5 ND<0.5 ND<0.5 1.7 ND<5.0

10/3/2002 8.18 171.86 -- 15,000 94 830 460 2,200 ND<500

1/10/2003 6.95 173.09 -- 290 ND<0.5 1.8 ND<0.5 17 ND<5.0

4/21/2003 7.18 172.86 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

7/9/2003 7.95 172.09 -- ND<50 ND<0.5 ND<0.5 ND<0.5 2.7 ND<5.0

10/7/2003 8.22 171.82 -- 9,800 120 340 180 2,000 ND<50

1/22/2004 7.18 172.86 -- 250 ND<0.5 0.82 ND<0.5 29 ND<5.0

4/2/2004 6.23 173.81 -- 4,300 6.3 18 59 750 ND<25

12/29/2004 5.27 174.77 -- 72 ND<0.5 0.78 ND<0.5 6.5 ND<5.0
1/27/2005 6.25 173.79 -- 3,300 <5.0 22 18 320 <50

4/6/2005 5.90 174.14 Sheen Field
3,100 1.3 6.9 7.2 100 ND<10

7/28/2005 6.50 173.54 -- 18,000 53 230 130 2,100 ND<500

10/14/2005 6.65 173.39 Sheen Field & Lab
23,000 140 370 240 2,100 ND<500

1/30/2006 5.96 174.08 Sheen Field & Lab
2,500 1.0 8.7 ND<1.0 130 ND<10

4/11/2006 5.63 174.41 Sheen Field
1,200 1.3 3.1 1.7 54 ND<5.0

7/14/2006 6.65 173.39 Sheen Field & Lab
13,000 27 66 30 480 ND<50

10/13/2006 6.60 173.44 Sheen Field & Lab
23,000 170 390 260 2,500 ND<250

1/12/2007 6.50 173.54 Sheen Field & Lab
17,000 72 130 70 1,600 ND<250

4/20/2007 6.22 173.82 Sheen Field & Lab
10,000 55 120 37 620 ND<50

7/30/2007 6.95 173.09 Sheen Field
41,000 120 580 270 3,100 ND<250

10/24/2007 7.27 172.77 Sheen Field & Lab
31,000 210 440 300 2,500 ND<200 (ND<5.0)

1/15/2008 6.89 173.15 Sheen Field & Lab
14,000 87 120 39 1,400 ND<100

4/17/2008 7.80 172.24 Sheen Field & Lab
21,000 35 150 71 1,100 ND<80

7/9/2008 8.24 171.80 Sheen Field & Lab
30,000 130 600 290 4,000 ND<180

10/28/2008 8.78 171.26 Sheen Field & Lab
36,000 270 780 530 4,600 ND<250

MW-6 6/27/1996 18.55 161.48 -- ND ND ND ND ND --

180.03 12/10/1996 11.79 168.24 -- ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<2.0

5/8/1998 11.62 168.41 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

8/17/1998 12.66 167.37 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
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11/4/1998 13.56 166.47 -- 68 3.8 3.7 2.8 11 ND<5.0

2/17/1999 12.91 167.12 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

5/27/1999 13.03 167.00 -- ND<50 1.0 1.7 0.82 4.9 ND<5.0
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MW-6 cont'd 8/19/1999 13.10 166.93 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

179.63 11/23/1999 13.58 166.05 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

2/17/2000 10.72 168.91 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

5/9/2000 11.71 167.92 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

8/15/2000 12.49 167.14 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

12/1/2000 8.64 170.99 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

2/8/2001 8.20 171.43 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

4/9/2001 8.53 171.10 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

8/6/2001 8.69 170.94 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

10/22/2001 8.75 170.88 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

2/1/2002 8.31 171.32 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

4/19/2002 8.62 171.01 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

7/16/2002 8.84 170.79 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

10/3/2002 8.71 170.92 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/10/2003 6.99 172.64 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 19 (16)

sampled annually 4/21/2003 7.15 172.48 -- -- -- -- -- -- --

7/9/2003 7.98 171.65 -- -- -- -- -- -- --

10/7/2003 8.28 171.35 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

1/22/2004 7.15 172.48 -- -- -- -- -- -- --

4/2/2004 6.56 173.07 -- -- -- -- -- -- --

12/29/2004 5.63 174.00 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
1/27/2005 6.66 172.97 -- -- -- -- -- -- --
4/6/2005 6.25 173.38 -- -- -- -- -- -- --

7/28/2005 6.71 172.92 -- -- -- -- -- -- --

10/14/2005 6.86 172.77 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
1/30/2006 6.35 173.28 -- -- -- -- -- -- --
4/11/2006 5.89 173.74 -- -- -- -- -- -- --
7/14/2006 6.80 172.83 -- -- -- -- -- -- --
10/13/2006 6.75 172.88 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
1/12/2007 6.61 173.02 -- -- -- -- -- -- --
4/20/2007 6.45 173.18 -- -- -- -- -- -- --
7/30/2007 6.98 172.65 -- -- -- -- -- -- --
10/24/2007 7.30 172.33 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
1/15/2008 6.93 172.70 -- -- -- -- -- -- --
4/17/2008 7.78 171.85 -- -- -- -- -- -- --
7/9/2008 8.22 171.41 -- -- -- -- -- -- --
10/28/2008 8.73 170.90 -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

Trip Blank 5/8/1998 -- -- -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

11/4/1998 -- -- -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

5/27/1999 -- -- -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

11/23/1999 -- -- -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0

12/1/2000 -- -- -- ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5.0
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Groundwater 
Elevation SPH Thickness TPHg Benzene Toluene Ethylbenzene Xylenes MTBE

TOC (ft*) (ft) (ft msl**) (ft) (µg/L)

Abbreviations and Methods: Analytical Laboratory Notes:

TOC  = Top of casing elevation a - Unmodified or weakly modified gasoline is significant.

ft = Measured in feet b - Lighter than water immiscible sheen is present.

ft msl = elevation in feet mean sea level. c - No recognizable pattern on laboratory chromatogram.

SPH = Separate phase hydrocarbons d - Heavier gasoline range compounds are significant (aged gasoline?).

TPHg = Total petroleum hydrocarbons as gasoline by modified EPA Method SW8015C f - One to a few isolated non-target peaks present on laboratory chromatogram.

Benzene, toluene, ethylbenzene, and xylenes by EPA Method SW8021B i-  Liquid sample contains greater than ~1 vol. % sediment

MTBE = Methyl tertiary butyl ether by EPA Method SW8021B or SW8260B in parenthesis. j - Sample diluted due to high organic content.

µg/L = Micrograms per liter

-- = Not sampled, not analyzed, not applicable, or no SPH measured or observed.

ND<0.5 = Not Detected (ND) above Detection Limit.

x.x/y.y = Result of EPA Method SW8021B / Result of EPA Method SW8260B

TOC Depth to Groundwater = Groundwater depth measured in feet below TOC

Sheen = A sheen was observed on the water's surface.

Field = Observed in the field

Lab = Observed in analytical laboratory

* = 2006 grab groundwater samples collected from 20 ft bgs.

** = Calculated groundwater elevation corrected for SPH by the relation: Groundwater Elevation = Well Elevation - Depth to Water + (0.8xSPH thickness (ft))

*** = Due to the air sparge system running during sampling, samples collected on 4/9/01 were anomalous. Well was resampled on 4/24/01 with the air sparge system off.
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TABLE 3

SOIL ANALYTICAL DATA
HOOSHI'S AUTO SERVICE

1499 MACARTHUR BOULEVARD
OAKLAND, CALIFORNIA

Page 1 of 2

TPHg Benzene Toluene Ethylbenzene Xylenes MTBE Notes

Sample ID Sample 
Depth (ft) Sample Date

B-1-5 5 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-1-10 10 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-1-15 15 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 0.011 ND<0.005
B-1-19.5 19.5 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-2-5 5 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-2-10 10 12/21/06 3.3 0.043 ND<0.005 ND<0.005 ND<0.005 0.01 a
B-2-15 15 12/21/06 140 0.54 0.74 0.83 6.1 <0.20 a
B-2-19.5 19.5 12/21/06 ND<1.0 0.026 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-3-5.5 5.5 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-3-10 10 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-3-15 15 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-4-5.5 5.5 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-4-10 10 12/21/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-4-15 15 12/21/06 ND<1.0 <0.050 0.060 1.2 2.7 ND<0.050
B-4-19.5 19.5 12/21/06 15 ND<0.005 ND<0.005 0.0057 0.0097 ND<0.005 b,m
B-5-5.5 5.5 12/22/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-5-10 10 12/22/06 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005
B-5-15 15 12/22/06 560 ND<1.0 3.2 9.6 69 ND<1.0 a
B-5-19.5 19.5 12/22/06 4.2 ND<0.005 ND<0.005 0.017 0.12 ND<0.005 b,m

(MW-1) B1-5.0 5 01/07/93 ND ND ND ND ND --
(MW-1) B1-10.0 10 01/07/93 ND ND ND ND ND --

(MW-1) B1-15.0 15 01/07/93 ND ND ND ND ND --

(MW-1) B1-20.0 20 01/07/93 ND ND ND ND ND --

(MW-2) B2-5.0 5 01/07/93 5.5 ND ND ND ND --

(MW-2) B2-10.0 10 01/07/93 1,460 ND 6.44 ND 63.1 --

(MW-2) B2-15.5 15.5 01/07/93 17.8 0.849 0.125 ND 0.309 --

(MW-2) B2-20.5 20.5 01/07/93 ND ND ND ND ND --

(MW-3) B3-5.0 5 01/07/93 ND ND ND ND ND --

(MW-3) B3-10.0 10 01/07/93 ND ND ND ND ND --

(MW-3) B3-15.0 15 01/07/93 ND ND ND ND ND --

(MW-3) B3-20.0 20 01/07/93 ND ND ND ND ND --

MW-4-10 10 06/26/96 ND<1.0 ND<0.0025 ND<0.0025 ND<0.0025 ND<0.0025 --

MW-5-10 10 06/26/96 ND<1.0 ND<0.0025 ND<0.0025 ND<0.0025 ND<0.0025 --
MW-5-15 15 06/26/96 ND<1.0 0.049 0.094 0.022 0.13 --

MW-6-10 10 06/26/96 ND<1.0 ND<0.0025 ND<0.0025 ND<0.0025 ND<0.0025 --

(mg/kg)
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TABLE 3

SOIL ANALYTICAL DATA
HOOSHI'S AUTO SERVICE

1499 MACARTHUR BOULEVARD
OAKLAND, CALIFORNIA

Page 2 of 2

TPHg Benzene Toluene Ethylbenzene Xylenes MTBE Notes

Sample ID Sample 
Depth (ft) Sample Date

(mg/kg)

G-2-10 10 06/24/96 ND ND ND ND ND --
G-2-15 15 06/24/96 ND 0.006 0.009 ND 0.025 --

G-3B-10 10 06/24/96 ND ND ND ND ND --
G-3B-14.5 14.5 06/24/96 1.5 0.14 0.012 0.052 0.18 --

G-4-10 10 06/24/96 ND ND ND ND ND --

G-5-7 7 06/24/96 ND ND ND ND ND --
G-5-12 12 06/24/96 ND ND ND ND ND --

G-6-10 10 06/24/96 ND ND ND ND ND --

G-7B-5 5 06/24/96 ND ND ND ND ND --
G-7B-10 10 06/24/96 ND ND ND ND ND --

G-8-10 10 06/24/96 ND ND ND ND ND --

G-9-11.5 11.5 06/24/96 98 0.079 0.064 1.3 4.2 --
G-9-12.5 12.5 06/24/96 860 3.1 11 14 97 --

Notes:
TPHg = Total petroleum hydrocarbons as gasoline.
Benzene, toluene, ethylbenzene, xylenes (BTEX), and methyl tertiary butyl ether (MTBE) by EPA Method 8260 for 2006 soil samples.
Bold = Bold indicates concentration detected above laboratory reporting limit.

ND<X= Not detected above detection limit.
-- = Not analyzed.
a = Unmodified or weakly modified gasoline is significant.
b = Heavier gasoline range compounds are significant (aged gasoline?).
m = No recognizable pattern.
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TABLE 4

SOIL VAPOR ANALYTICAL DATA 
HOOSHI'S AUTO SERVICE

1499 MACARTHUR BOULEVARD
OAKLAND, CALIFORNIA 

Page 1 of 1

Sample ID Date Sampled
Depth   

(ft)
Benzene 
(mg/m 3 )

SG-1 1/18/2007 5 4.2
SG-2 1/19/2007 5 6.4
SG-3 1/18/2007 5 ND<3.9
SG-4 1/18/2007 5
SG-5 1/18/2007 5 ND<3.9
SG-6 1/18/2007 5 ND<3.9
SG-7 1/19/2007 5 4.4
SG-8 1/19/2007 5 15
SG-9 1/19/2007 5 ND<73

Duplicate Samples

SG-1-Dup 1/18/2007 5 3.9
SG-2-Dup 1/19/2007 5 6.5
SG-7-Dup 1/19/2007 5 ND<3.6

Abbreviations and Analyses:
ND<n = Not dectected (ND) above laboratory detection limit, n.
ug/m3 = Microgram per cubic meter.

ft = Measured in feet
Benzene by modified EPA Method TO-15.
Laboratory data qualifying flags:
n = The identification is based on presumptive evidence.
j = Estimated value

   Not sampled. Groundwater encountered in probe.
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STANDARD FIELD PROCEDURES  

MONITORING WELL INSTALLATION 
  
This document presents standard field methods for drilling, installing, developing and sampling 
groundwater monitoring wells.  These procedures are designed to comply with Federal, State and 
local regulatory guidelines.  Specific field procedures are summarized below. 
 
MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING 
 
Well Construction and Surveying 
 
Groundwater monitoring wells are installed to monitor groundwater quality and determine the 
groundwater elevation, flow direction and gradient.  Well depths and screen lengths are based on 
groundwater depth, occurrence of hydrocarbons or other compounds in the borehole, stratigraphy and 
State and local regulatory guidelines.  Well screens typically extend 10 to 15 feet below and 5 feet 
above the static water level at the time of drilling.  However, the well screen will generally not extend 
into or through a clay layer that is at least three feet thick. 
 
Well casing and screen are flush-threaded, Schedule 40 PVC.  Screen slot size varies according to the 
sediments screened, but slots are generally 0.010 or 0.020 inches wide.  A rinsed and graded sand 
occupies the annular space between the boring and the well screen to about one to two feet above the 
well screen.  A two feet thick hydrated bentonite seal separates the sand from the overlying sanitary 
surface seal composed of Portland type I,II cement.   
 
Well-heads are secured by locking well-caps inside traffic-rated vaults finished flush with the ground 
surface.  A stovepipe may be installed between the well-head and the vault cap for additional security.   
 
The well top-of-casing elevation is surveyed with respect to mean sea level and the well is surveyed 
for horizontal location with respect to an onsite or nearby offsite landmark. 
 
 
Well Development 
 
Wells are generally developed using a combination of groundwater surging and extraction.  Surging 
agitates the groundwater and dislodges fine sediments from the sand pack.  After about ten minutes of 
surging, groundwater is extracted from the well using bailing, pumping and/or reverse air-lifting 
through an eductor pipe to remove the sediments from the well.  Surging and extraction continue until 
at least ten well-casing volumes of groundwater are extracted and the sediment volume in the 
groundwater is negligible.  This process usually occurs prior to installing the sanitary surface seal to 
ensure sand pack stabilization.  If development occurs after surface seal installation, then 
development occurs 24 to 72 hours after seal installation to ensure that the Portland cement has set up 
correctly. 
 
All equipment is steam-cleaned prior to use and air used for air-lifting is filtered to prevent oil 
entrained in the compressed air from entering the well.  Wells that are developed using air-lift 
evacuation are not sampled until at least 24 hours after they are developed.   
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Groundwater Sampling 
 
Depending on local regulatory guidelines, three to four well-casing volumes of groundwater are 
purged prior to sampling.  Purging continues until groundwater pH, conductivity, and temperature 
have stabilized.  Groundwater samples are collected using bailers or pumps and are decanted into the 
appropriate containers supplied by the analytic laboratory.  Samples are labeled, placed in protective 
foam sleeves, stored on crushed ice at or below 4oC, and transported under chain-of-custody to the 
laboratory.  Laboratory-supplied trip blanks accompany the samples and are analyzed to check for 
cross-contamination.  An equipment blank may be analyzed if non-dedicated sampling equipment is 
used.   
 
Waste Handling and Disposal 
 
Soil cuttings from drilling activities are usually stockpiled onsite and covered by plastic sheeting.  At 
least three individual soil samples are collected from the stockpiles and composited at the analytic 
laboratory.  The composite sample is analyzed for the same constituents analyzed in the borehole 
samples in addition to any analytes required by the receiving disposal facility.  Soil cuttings are 
transported by licensed waste haulers and disposed in secure, licensed facilities based on the 
composite analytic results. 
 
Groundwater removed during development and sampling is typically stored onsite in sealed 55-gallon 
drums.  Each drum is labeled with the drum number, date of generation, suspected contents, generator 
identification and consultant contact.  Upon receipt of analytic results, the water is either pumped out 
using a vacuum truck for transport to a licensed waste treatment/disposal facility or the individual 
drums are picked up and transported to the waste facility where the drum contents are removed and 
appropriately disposed. 
 
 
 
I:\IR\- MGT IR Group Info\SOPs\Reformatted\SOP Monitoring Well Installation SOP 6-08.doc 
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STANDARD FIELD PROCEDURES  

VAPOR POINT INSTALLATION AND SAMPLING 

This document describes Conestoga-Rovers & Associates’ standard field methods for soil vapor 

sampling. These procedures are designed to comply with Federal, State and local regulatory guidelines.  

Specific field procedures are summarized below. 

Objectives 

Soil vapor samples are collected and analyzed to assess whether vapor-phase subsurface contaminants 

pose a threat to human health or the environment. 

Shallow Soil Vapor Point Method for Soil Vapor Sampling 

The shallow soil vapor point method for soil vapor sampling utilizes a hand auger or drill rig to advance a 

boring for the installation of a soil vapor sampling point.  Once the boring is hand augered to the final 

depth, a 6-inch slotted probe, capped on either end with brass or Swagelok fittings, is placed within 12-

inches of number 2/16 filter sand (Figure A).  Nylon tubing of ¼-inch outer-diameter of known length is 

attached to the probe.  A 2-inch to 12-inch layer of unhydrated bentonite chips is placed on top of the 

filter pack.  Next pre-hydrated granular bentonite is then poured into the hole to approximately and 

topped with another 2-inch layer of unhydrated bentonite chips or concrete, depending if the boring will 

hold one probe or multiple probes.  The tube is coiled and placed within a wellbox finished flush to the 

surface.  Soil vapor samples will be collected no sooner than one week after installation of the soil vapor 

points to allow adequate time for representative soil vapors to accumulate. Soil vapor sample collection 

will not be scheduled until after a minimum of three consecutive precipitation-free days and irrigation 

onsite has ceased.  Figure B shows the soil vapor sampling apparatus.  A measured volume of air will be 

purged from the tubing using a different Summa purge canister.  Immediately after purging, soil vapor 

samples will be collected using the appropriate size Summa canister with attached flow regulator and 

sediment filter.  The soil vapor points will be preserved until they are no longer needed for risk evaluation 

purposes.  At that time, they will be destroyed by extracting the tubing, hand augering to remove the sand 

and bentonite, and backfilling the boring with neat cement.  The boring will be patched with asphalt or 

concrete, as appropriate. 

Vapor Sample Storage, Handling, and Transport 

Samples are stored and transported under chain-of-custody to a state-certified analytic laboratory.  
Samples should never be cooled due to the possibility of condensation within the canister.  

Attachments: Figure A: Soil Vapor Point 
  Figure B: Soil Vapor Sampling Apparatus Diagram 
 
 
SOP Soil Vapor Point Installation & Sampling.doc 
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