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1.0 INTRODUCTION 

1.1 Purpose of the Report  

LFR Levine·Fricke (LFR), on behalf of Bond CC Oakland, LLC, has prepared this 
report, which summarizes the results of environmental investigations performed in 
March and April 2005 at the former Cox Cadillac property located at 230 Bay Place in 
Oakland, California (“the Site”; Figures 1 and 2). This investigation was conducted in 
accordance with the “Work Plan to Conduct Additional Soil and Grab Groundwater 
Sampling Former Cox Cadillac Property 230 Bay Place Oakland, California,” dated 
October 28, 2004 (“the Work Plan”). The scope of work presented in the Work Plan 
was conducted in order to comply with the recommendations that were provided in 
“Revised Report of the Results of the March and April 2004 Soil and Groundwater 
Investigation at the Former Cox Cadillac Property, 230 Bay Place, Oakland, California 
(Fuel Leak Case No. RO0000148),” prepared by LFR and dated December 2, 2004. 

The general objectives of the scope of were: 

• to further assess the vertical extent of petroleum-affected soil and groundwater in 
the vicinity of the former waste oil and gasoline underground storage tanks (USTs) 
formerly located at the Site; and 

• to further assess the soil and groundwater quality in the utility corridor, which 
contains underground utilities (gas, electrical, telephone, sanitary sewer lines, and a 
storm drain) beneath the street at Bay Place. 

1.2 Background 

The Site was formerly occupied by Cox Cadillac and was used for automobile sales and 
service. A portion of the facility was formerly used as a sales showroom and offices, 
while the remainder was formerly used for automobile storage, bodywork, painting, 
and indoor service. 

Currently the Site is vacant and is currently being redeveloped into a grocery store; 
construction activities began in early July 2005. 

The site vicinity is primarily residential, commercial, and light-industrial facilities, 
primarily automobile dealerships and service stations. Single-family and multi-unit 
residential buildings occupy the property to the northeast and southeast of the Site. The 
property to the northwest of the Site is occupied by a church and associated school. An 
auto dealership, auto repair shops, and a service station occupy the properties to the 
south and west of the Site across Bay Place. The surface topography in the site vicinity 
slopes gently to the west from Vernon Street to Bay Place. 
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Total petroleum hydrocarbons (TPH) as gasoline (TPHg); TPH as diesel (TPHd); 
benzene, toluene, ethylbenzene, and total xylenes (BTEX); and other fuel oxygenates 
(hereafter referred to as chemicals of potential concern [COPCs]) have been detected in 
soil and groundwater samples collected at the Site.  

LFR prepared the “Revised Corrective Action Plan, Former Cox Cadillac Property, 
230 Bay Place, Oakland, California” (LFR 2004), along with two addenda, dated 
September 15, 2004 and October 1, 2004 (“the RCAP”). The RCAP presents a 
description and evaluation of the corrective actions that are to be implemented to 
reduce the concentrations of the COPCs that have been detected in the soil and 
groundwater at the Site. The interim remedial actions described in the RCAP and the 
addenda were approved by the Alameda County Health Services Agency (ACHSA) in a 
letter dated October 6, 2004. The proposed interim remedial actions comprise the 
following: 

• Excavation and Off-Site Disposal of Petroleum-Affected Soil and Groundwater: 
This interim remedial measure will include excavating affected soils in the former 
UST, piping, and dispenser locations (Figure 2). The anticipated maximum depth 
of this excavation will likely range from between approximately 8 and 12 feet 
below ground surface (bgs). In addition, affected groundwater will be pumped from 
the open excavation. The affected soil and groundwater removed from the 
excavation will be disposed of off site. The excavation will be backfilled with 
imported fill material. 

• Periodic Groundwater Monitoring: This task will include continued performance of 
periodic groundwater monitoring following completion of the excavation activities. 

The soil and groundwater cleanup goals for each COPC are presented below. 

Soil and Groundwater Cleanup Levels and Cleanup Goals 

COPCs Soil Cleanup Level and 
Cleanup Goal (mg/kg) 

Groundwater Cleanup Level 
and Cleanup Goal (µg/l) 

TPHg  100 100 

TPHd  100 100 

benzene 0.044 1.0 

toluene 2.9 40 

ethylbenzene 3.3 30 

xylenes 1.5 13 

MTBE 0.023 5.0 

EDB 0.00033 0.05 

EDC; 1,2-DCA 0.0045 0.5 
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COPCs Soil Cleanup Level and 
Cleanup Goal (mg/kg) 

Groundwater Cleanup Level 
and Cleanup Goal (µg/l) 

TAME 0.023 * 5.0 * 

ETBE 0.023 * 5.0 * 

DIPE 0.023 * 5.0 * 

TBA 0.073 12.0 

Notes:  
mg/kg = milligrams per kilogram; µg/l = micrograms per liter;  
MTBE = methyl tertiary-butyl ether; EDB = ethylene dibromide; EDC = ethane dichloride; 
1,2-DCA = 1,2-dichloroethane; TAME = tertiary amyl methyl ether;  
ETBE = ethyl tertiary butyl ether; DIPE = di-isopropyl ether; TBA = tertiary butyl alcohol  
* = cleanup goal based on MTBE cleanup goal  
 

1.3 Site Geology and Hydrogeology 

The description of the lithology at the Site is derived from previous investigations that 
were conducted at the Site, and augmented with the lithology encountered during this 
investigation. Figure 2 illustrates the locations of four cross sections that were 
developed for the December 2004 report. Figure 3 is a southwest-northeast cross 
section that has been updated to include the results of soil and groundwater samples 
that were collected from soil borings SB101, SB102, SB103, SB104, and SB105 during 
the March 2005 investigation. The other three cross sections that were presented in the 
December 2004 report were not modified and are not included in this report. 

In general, the Site is underlain by clays, silts, and sands. Fill material containing a 
mixture of brick, concrete, rubble, and gravel is present below the concrete slab in 
some areas of the Site. In addition, a concrete subfloor is present beneath the southern 
area of the showroom.  

As reported in the December 2004 report, the cross sections were based on borings 
completed by LFR as well as by others. These cross sections illustrate that the 
uppermost 4 to 5 feet below the concrete slab or asphalt at the Site consist primarily of 
sandy or silty clay. However, in the western part of the Site, in an area approximately 
bounded by borings GF-8 and SB-5, SB-7, GF-5, and EB-2 (Figure 2), fill material is 
encountered beneath the concrete slab or asphalt. The fill material ranges in thickness 
from approximately 2 feet (boring B-3), to approximately 7 feet (boring SB-7). The fill 
consists of concrete, bricks, and other rubble. Another area of the Site where material 
other than sandy or silty clay is encountered immediately below the concrete slab or 
asphalt is in the northern part of the Site in the vicinity of borings GF-3 and CPT-4A, 
where clay is encountered immediately beneath the concrete slab.  
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Beneath these uppermost intervals, the lithology encountered consists of silty sandy 
clay, silty clay, clayey silt, and silt to depths ranging from approximately 10 feet bgs 
(at CPT-4A) to approximately 70 feet bgs (boring CPT-2A; Figure 3). At CPT-4A, the 
sandy, silty clay interval is approximately 6 feet thick. The maximum thickness of the 
silt in other portions of the Site is unknown because borings completed at the Site do 
not penetrate it fully (Figure 3). 

Groundwater is first encountered at the Site at approximately 8 to 12 feet bgs and the 
groundwater rises to a static level of approximately 3 to 5 feet bgs. The shallow 
groundwater flow direction beneath the Site is to the southwest, with an average 
hydraulic gradient of approximately 0.05 foot/foot (ETIC 2004).  

2.0 SUMMARY OF THE CURRENT REMEDIAL INVESTIGATION 

Several soil and groundwater investigations have been conducted at the Site since 1992. 
The December 2004 report provided a summary of those activities and the results 
obtained from the previous soil and groundwater investigations that have taken place at 
the Site. 

The Alameda County Health Care Services Agency (ACHCSA) identified some 
potential data gaps following their review of the December 2004 report. Based on 
correspondence and conversations with the ACHCSA, the data gaps that posed the 
greatest constraints on the development of the Site were the following: 

• the vertical extent of petroleum hydrocarbons in soil and groundwater near the 
former waste oil and gasoline USTs had not been fully assessed  

• the potential presence of chemicals in the backfill of the utility corridor located in 
the street beneath Bay Place had not been fully assessed 

In order to address these data gaps, LFR conducted a soil and groundwater 
investigation at the Site in March and April 2005.  

2.1 Scope of the Soil and Groundwater Investigation 

The scope of the soil and groundwater investigation for the current investigation was 
presented in LFR’s October 28, 2004 work plan as follows:  

• Advance three soil borings (SB101, SB102, and SB103) in the vicinity of the 
former waste oil tank to a depth of approximately 40 feet bgs. 

• Advance two soil borings (SB104 and SB105) in the vicinity of the former gasoline 
UST to a depth of approximately 40 feet bgs.  



 LFR Levine·Fricke 

rpt-230Bay-sgwinv-09171.doc:lfr Page 5 

• Advance two soil borings (SBA and SBB) in the vicinity of the underground 
utilities located beneath the street in Bay Place to the bottom of the utility corridor 
to a depth of approximately 8 feet bgs. 

• Collect soil and groundwater samples from each boring and at changes in the 
lithology. 

• Submit the soil and groundwater samples for laboratory analysis. 

• Prepare this report summarizing the investigation results, and presenting 
conclusions and recommendations. 

The Work Plan was approved by the ACHCSA with some minor comments to the 
scope of work in a letter to Bond CC Oakland, LLC, dated November 30, 2004. The 
changes in the scope of work as described in the letter from the ACHCSA were as 
follows: 

• Collect soil samples for analysis at changes in lithology, at the soil-groundwater 
interface, and where obviously petroleum-affected intervals were observed. 

• Collect grab groundwater samples from depth-discrete intervals generally screened 
3 to 5 feet in length. 

• Collect soil samples and grab groundwater samples from two soil borings to be 
drilled in the utility corridors soil borings SBA and SBB. 

Because two of the soil borings (SB102 and SB103) could not be advanced to 40 feet 
bgs, two soil borings were advanced using a cone penetration testing (CPT) rig to 
assess soil and groundwater conditions at these locations. Observations of soil and 
groundwater conditions were recorded, as were photoionization detector (PID) 
measurements. 

2.2 Sampling Methodology 

Soil borings SB101 through SB105 were advanced by Gregg Drilling, (a licensed well 
drilling contractor) under the supervision of LFR using Geoprobe technology. Each 
boring was logged by an LFR geologist using the Unified Soil Classification System, 
and cuttings and samples were field screened for organic compounds using a PID. The 
PID measurements and descriptions of the soil were recorded on a boring log at the 
time the borings were advanced. 

Soil samples were collected using a dual tube (rod) sampling system. The 2¼-inch-
diameter rods were “pushed” into the ground by displacing sediment into a core barrel. 
Core samples entered through a cutting shoe into an inner liner fitted with a core 
catcher. The dual tube system was fitted with an acetate liner and the soil was retrieved 
in the liner as the inner rods were lifted to the surface. The liner was removed from the 
inner rod and samples were collected by cutting sections of the liner. The ends of the 
liner were sealed with Teflon sheets and plastic caps. 
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Grab groundwater samples were collected from the soil borings located near the former 
USTs using a HydroPunch device. A modified HydroPunch sampler with a retrievable 
tip and stainless steel screen was used to allow multiple-depth groundwater sampling in 
the same borehole. The sample tool was pushed to the desired groundwater sampling 
interval and then withdrawn slightly to expose an inlet screen. A steel bailer was used 
to collect the grab groundwater samples.  

Each soil and groundwater sample retained for analysis was labeled with the sample 
identification number, the time and date of collection, the analysis requested, and the 
initials of the sampler. The samples were stored in an ice-chilled cooler and submitted 
to the laboratory under strict chain-of-custody protocols. 

Originally, the soil borings to be drilled near the underground utilities (soil borings 
SBA and SBB) were to be advanced using an air vacuum excavation system. However, 
during the field activities, Gregg Drilling informed LFR that soil borings SBA and SBB 
could be advanced to the required depth using hand-auger equipment. Therefore, in an 
effort to minimize disturbance in public rights-of-way while still collecting the required 
soil and groundwater samples, soil borings SBA and SBB were advanced using the 
hand-auger equipment and soil samples were collected using hand tools that were 
retained in brass sample liners. The hand tools were washed with laboratory-grade soap 
and tap water between sampling at each sample location. The use of the hand tools 
represents a deviation from the scope of work presented in the Work Plan. 

Soil borings SB102 and SB103 could not be advanced past approximately 24 and 26 
feet bgs, respectively using the Geoprobe drilling system due to refusal. To reach the 
desired depth for each soil boring (40 feet bgs), two borings were advanced to 40 feet 
bgs within approximately 5 feet of soil borings SB102 and SB103 using a CPT rig on 
April 23, 2005. However, no water-yielding sediments were encountered from 26 to 40 
feet bgs and, therefore, no additional groundwater samples were collected from these 
borings. The use of the CPT rig to attempt to collect the groundwater samples 
represents a deviation from the scope of work presented in the Work Plan. 

3.0 ANALYTICAL RESULTS FOR SOIL SAMPLES 

Analytical results for the soil samples collected during this investigation are presented 
in Table 1. Analytical results for the groundwater samples collected during this 
investigation are presented in Tables 2 and 3. The soil boring locations are illustrated 
on Figure 2. Copies of the laboratory data sheets and chain-of-custody documents are 
presented in Appendix B. 

3.1 Soil Quality Results in the Vicinity of the Former Waste Oil UST  

Soil borings SB101, SB102, and SB103 were located near the former waste oil UST. 
Six soil samples were collected from soil boring SB101 between approximately 5 and 
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34 feet bgs. This soil boring was located approximately 35 feet northeast of (upgradient 
from) the former waste oil UST. Three soil samples were collected from soil boring 
SB102 and SB103 between the depths of approximately 4 and 18 feet bgs. Soil boring 
SB102 was located within approximately 10 feet of the former waste oil UST and soil 
boring SB103 was located approximately 30 feet southeast of the former waste oil UST 
(Figure 2). The soil samples were analyzed for TPHg, TPHd, BTEX, and fuel 
oxygenates. The analytical results for each soil sample are presented in Table 1. 
Analytical results for soil samples collected from soil borings SB101 and SB102 are 
also presented on cross section D-D’ (Figure 3). 

Soil Boring SB101. Six soil samples were collected from soil boring SB101 at 
approximately 5.5, 10.5, 15.5, 20.5, 25.5, and 34.5 feet bgs. None of the soil samples 
contained concentrations of TPHg, BTEX, or fuel oxygenates above laboratory 
reporting limits. Low concentrations (less than 10 mg/kg) of TPHd were detected in 
soil samples collected between approximately 10.5 and 25.5 feet bgs. These 
concentrations are below the cleanup goals established for this project and will not 
require any remedial action.  

The collection of soil samples from soil boring SB101 followed the scope presented in 
the Work Plan. Although distinct lithology changes were not identified during drilling, 
soil samples were collected within the same lithologic intervals at approximately 
7.0 feet bgs, 10.5 feet bgs, 15.5 feet bgs, 20.5 feet bgs, 25.5 feet bgs, and 34.5 feet 
bgs. 

Soil Boring SB102. Three soil samples were collected from soil boring SB102 at 
approximately 6.5, 10.5, and 16 feet bgs. The sample collected at approximately 
16 feet bgs contained the highest concentrations of COPCs (Table 1). Each of the three 
samples contained TPHd at concentrations ranging from 2.6 mg/kg to 21 mg/kg. TPHg 
was not present above laboratory reporting limits in the sample collected at 
approximately 6.5 feet bgs and the sample collected at 10.5 feet bgs contained TPHg at 
1.8 mg/kg. The samples collected at approximately 6.5 and 10.5 feet bgs did not 
contain BTEX above laboratory reporting limits. The sample collected at approximately 
16 feet bgs contained TPHg, toluene, ethylbenzene, and total xylenes at 800 mg/kg, 
5.1 mg/kg, 7.6 mg/kg, and 119 mg/kg, respectively. The presence of these COPCs in 
the deeper soil samples is likely due to the presence of these COPCs in the 
groundwater that is encountered at approximately 12 feet bgs in this portion of the Site.  

The collection of soil samples from soil boring SB102 slightly deviated from the scope 
of work presented in the Work Plan. One sample of fill material was collected at 
approximately 6.5 feet bgs. Two soil samples were collected at approximately 10.5 feet 
bgs and approximately 16.0 feet bgs within an interval described as sandy silt and 
clayey silt. This interval was observed to be present from approximately 8 to 16.5 feet 
bgs. 

The initial location for soil boring SB102 could not be advanced beyond approximately 
16.5 feet bgs using the Geoprobe rig. Therefore, another soil boring was drilled (using 
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the Geoprobe rig) approximately 2 feet southwest of the initial location and was 
advanced to approximately 24 feet bgs for the purpose of collecting grab groundwater 
samples. This soil boring could not be advanced past approximately 24 feet bgs. To 
investigate soil and groundwater quality in this area of the Site to the desired depth of 
40 feet bgs, a soil boring was advanced (to 40 feet bgs) within approximately 5 feet of 
soil borings SB102 using a CPT rig. Based on the log for the CPT boring, the lithology 
encountered from approximately 7 feet to 40 feet bgs consisted of silty clay and clayey 
silt. Therefore, no additional soil samples were collected and the soil samples collected 
at approximately 6.5 feet bgs, 10.5 feet bgs, and approximately 16 feet bgs adequately 
characterize soil quality at this portion of the Site.  

Soil Boring SB103. Three soil samples were collected from soil boring SB103 at 
approximately 4, 15.5, and 18 feet bgs. The soil samples collected at approximately 4 
and 15.5 feet bgs did not contain concentrations of TPHg, BTEX, or fuel oxygenates 
above laboratory reporting limits. TPHd was present at 2.4 mg/kg and 77 mg/kg in the 
soil samples collected at 4 and 18 feet bgs, respectively. TPHg, benzene, ethylbenzene, 
and total xylenes were present at concentrations of 240 mg/kg, 0.13 mg/kg, 0.37 
mg/kg, and 0.95 mg/kg, respectively. The presence of these COPCs in the deeper soil 
samples is likely due to the presence of these COPCs in the groundwater that is 
encountered at approximately 12 feet bgs in this portion of the Site.  

The collection of soil samples from soil boring SB103 slightly deviated from the scope 
of work presented in the Work Plan. One sample of fill material was collected at 
approximately 4 feet bgs. Two soil samples were collected approximately 15.5 feet bgs 
and approximately 18 feet bgs within an interval described as sandy silt and clayey silt. 
This interval was encountered from approximately 8 to 26 feet bgs. 

The initial location for soil boring SB103 could not be advanced beyond approximately 
26 feet bgs using the Geoprobe rig. To investigate soil and groundwater quality in this 
area of the Site to the desired depth of 40 feet bgs, a soil boring was advanced (to 
40 feet bgs) within approximately 5 feet of soil boring SB103 using a CPT rig. Based 
on the log for the CPT boring, the soil type from approximately 5 feet to 40 feet bgs 
consisted of silty clay and clayey silt, which was very similar to the CPT soil boring 
for SB102. Therefore, no additional soil samples were collected and the soil samples 
collected at approximately 4 feet bgs, 15.5 feet bgs, and 18 feet bgs adequately 
characterize soil quality at this portion of the Site. 

3.2 Soil Quality Results in the Vicinity of the Former Gasoline UST 

Soil borings SB104 and SB105 were located near the former gasoline UST. Three soil 
samples were collected from soil boring SB104 between the depths of approximately 
14.5 and 26 feet bgs. Soil boring SB104 was located within the limits of the excavation 
of the former gasoline UST (Figure 2). Three soil samples were collected from soil 
boring SB105 between the depths of approximately 7.5 and 20 feet bgs. Soil boring 
SB105 was located within approximately 10 feet southwest of the former gasoline UST 
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(Figure 2). The soil samples were analyzed for TPHg, TPHd, BTEX, and fuel 
oxygenates. The analytical results for each soil sample are presented in Table 1 and on 
cross-section D-D’ (Figure 3). 

Soil Boring 104. Three soil samples were collected from soil boring SB104 at 
approximately 14.5, 20, and 26 feet bgs. The soil samples collected at approximately 
20 and 26 feet bgs did not contain concentrations of TPHd, TPHg, BTEX, or fuel 
oxygenates above laboratory reporting limits. The soil sample collected at 
approximately 14.5 feet bgs contained TPHg (16 mg/kg), benzene (0.430 mg/kg), 
ethylbenzene (0.049 mg/kg), and total xylenes (0.057 mg/kg). Toluene or fuel 
oxygenates were not present above laboratory reporting limits in this sample. 

The collection of soil samples from soil boring SB104 slightly deviated from the scope 
of work presented in the Work Plan. Soil boring SB104 was drilled where the former 
UST was located. The material encountered from the ground surface to approximately 
9 feet bgs consisted of fill material that was used to backfill the former location of the 
UST. A sample of this imported material was not collected. Three soil samples were 
collected approximately 14.5 feet bgs, 20 feet bgs, and 26 feet bgs within an interval 
described as sandy silt and clayey silt. This interval was encountered from 
approximately 9 to 26 feet bgs. 

Soil boring SB104 could not be advanced beyond approximately 26 feet bgs using the 
dual tube soil sampling method that is equipped with the Geoprobe rig. To investigate 
soil and groundwater quality in this area of the Site to the desired depth of 40 feet bgs, 
the soil boring was advanced to 40 feet bgs using the single tube sampling method. 
Based on the logs for the CPT borings drilled at the Site, the lithology encountered is 
sandy silt and clayey silt from approximately 5 feet to 40 feet bgs. Therefore, the soil 
samples collected at approximately 14.5 feet bgs, 20 feet bgs, and 26 feet bgs 
adequately characterize soil quality at this portion of the Site. 

Soil Boring 105. Three soil samples were collected from soil boring SB105 at 
approximately 7.5, 15.5, and 20 feet bgs. The soil samples collected at approximately 
15.5 and 20 feet bgs did not contain concentrations of TPHd, TPHg, BTEX, or fuel 
oxygenates above laboratory reporting limits. The soil sample collected at 
approximately 7.5 feet bgs contained TPHd (1.3 mg/kg), TPHg (7.9 mg/kg), benzene 
(0.240 mg/kg), toluene (0.100 mg/kg), ethylbenzene (0.130 mg/kg), total xylenes 
(0.291 mg/kg), and tert-butyl alcohol at (0.049 mg/kg; an estimated concentration).  

The collection of soil samples from soil boring SB105 slightly deviated from the scope 
of work presented in the Work Plan. Soil boring SB105 was drilled approximately 
10 feet southwest of where the former UST was located. Three soil samples were 
collected at approximately 7.5 feet bgs, 15.5 feet bgs, and 20.0 feet bgs within an 
interval described in the field as interbedded intervals (1 to 3 feet thick) of sandy silt, 
clayey silt, and silty sand. 
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Soil boring SB105 could not be advanced beyond approximately 20 feet bgs using the 
dual tube soil sampling method that is equipped with the Geoprobe rig. To investigate 
soil and groundwater quality in this area of the Site to the desired depth of 40 feet bgs, 
the soil boring was advanced to 40 feet bgs using the single tube sampling method. 
Based on the logs for the CPT borings drilled at the Site, the lithology encountered is 
sandy silt and clayey silt from approximately 9 feet to 40 feet bgs. Therefore, the soil 
samples collected at approximately 8 feet bgs, 15.5 feet bgs, and 20 feet bgs adequately 
characterize soil quality at this portion of the Site. 

3.3 Soil Quality Results in the Underground Utility Corridor 

Two soil borings, SBA and SBB, were drilled in the underground utility corridor in the 
street beneath Bay Place. Two soil samples were collected from soil boring SBA at 
depths of approximately 3.5 and 8 feet bgs. Soil boring SBA was located within the 
limits of the backfill for the storm drain located in the street beneath Bay Place 
(Figure 2). One soil sample was collected from soil boring SBB from a depth of 
approximately 7.5 feet bgs. Soil boring SBB was located within the limits of the 
backfill for the sanitary sewer located in the street beneath Bay Place. The soil samples 
were analyzed for TPHg, TPHd, BTEX, and fuel oxygenates. The analytical results for 
each soil sample are presented in Table 1. 

TPHd was detected at concentrations of 24 mg/kg and 2.3 mg/kg in the soil samples 
collected from soil boring SBA from the depths of approximately 3.5 and 8 feet bgs, 
respectively. The other compounds were not present above laboratory reporting limits 
in the two samples collected from soil boring SBA. No compounds were present above 
laboratory reporting limits in the soil sample collected from soil boring SBB. 

The collection of soil samples from soil borings SBA and SBB slightly deviated from 
the scope of work presented in the Work Plan. Originally, these soil borings were to be 
advanced using an air vacuum excavation system. However, based on observations 
made during hand augering the initial 3 to 5 feet at each soil boring, the borings were 
advanced to their desired depth using hand augering equipment. The use of hand 
augering equipment resulted in less disturbance in the public rights-of-way while still 
collecting the required soil samples. 

A soil sample was collected from soil boring SBA at approximately 3.5 feet bgs and 
8 feet bgs within an interval described in the field as sandy silt. The collection of these 
soil samples is consistent with the scope of work provided in the Work Plan and 
represents the soil quality in the vicinity of the underground utilities in this area of the 
Site. 

Soil samples were collected from soil boring SBB at approximately 7.5 feet bgs within 
an interval described in the field as clayey silt. The collection of this soil sample is 
consistent with the scope of work provided in the Work Plan and adequately 
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characterizes soil quality in the vicinity of the underground utilities in this area of the 
Site. 

These concentrations are below the cleanup goals established for COPCs in soil for this 
project and will not require any remedial action.  

4.0 ANALYTICAL RESULTS FOR GRAB GROUNDWATER SAMPLES 

LFR collected seven grab groundwater samples in March 2005 from the three soil 
borings located near the former waste oil UST; two grab groundwater samples (one 
sample each) from the two soil borings located near the former gasoline UST; and two 
grab groundwater samples (one sample each) from the two soil borings located near the 
underground utilities located beneath Bay Place. The soil boring locations are 
illustrated on Figure 2. The grab groundwater samples were analyzed for TPHg, 
TPHd, BTEX, and fuel oxygenates. Analytical results for the groundwater samples 
collected during this investigation are presented in Tables 2 and 3 and on Figures 4, 5, 
6, and 7. Copies of the laboratory data sheets and chain-of-custody documents are 
presented in Appendix B. 

4.1 Groundwater Quality Results in the Vicinity of the Former Waste Oil 
UST  

Soil Boring SB101. One groundwater sample was collected from soil boring SB101 at 
approximately 28 feet bgs. This sample did not contain concentrations of TPHd, TPHg, 
BTEX, or fuel oxygenates above laboratory reporting limits.  

The collection of one groundwater sample (approximately 28 feet bgs) from soil boring 
SB101 deviated slightly from the scope of work presented in the Work Plan, as this 
was the only interval along the total length of this boring from which groundwater 
could be collected, and the soil boring could only be advanced to approximately 34 feet 
bgs. 

Soil Boring SB102. Three groundwater samples were collected from soil boring SB102 
at approximately 12, 16 and 24 feet bgs. Each of the three samples contained TPHd at 
concentrations ranging from 1,400 µg/l to 11,000 µg/l. The groundwater sample 
collected at approximately 12 feet bgs from soil boring SB102 contained TPHg, TPHd, 
BTEX, and 1,2-DCA at concentrations two to three times lower than the concentrations 
detected in the samples collected at 16 and 24 feet bgs (Table 2). Concentrations of 
TPHg, TPHd, and BTEX in the groundwater samples collected at 16 and 24 feet bgs 
from soil boring SB102 were relatively consistent, suggesting that the two depth 
intervals from which the samples were collected are in hydraulic communication. 

The collection of three groundwater samples (at approximately 12, 16, and 24 feet bgs) 
from soil boring SB102 followed the scope of work presented in the Work Plan as 
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these were the only intervals along the total length of the boring from which 
groundwater could be collected. As stated, this soil boring could only be advanced to 
24 feet using the Geoprobe rig. A CPT rig was used to advance a soil boring near 
SB102 to approximately 40 feet bgs. However, the sediments below approximately 
24 feet bgs did not produce groundwater, and therefore no additional groundwater 
samples were collected. 

Soil Boring SB103. Three groundwater samples were collected from soil boring SB103 
at approximately 14, 18, and 26 feet bgs. The groundwater sample collected at 
approximately 14 feet bgs did not contain concentrations of TPHg or BTEX above 
laboratory reporting limits. TPHd was present in each groundwater sample at 
concentrations ranging from 700 µg/l to 1,600 µg/l. TPHg was detected above its 
laboratory reporting limit in the samples collected at 18 feet and 26 feet bgs at 
concentrations of 95,000 µg/l and 14,000 µg/l, respectively. BTEX was detected above 
its laboratory reporting limit in the two samples collected at approximately 18 and 26 
feet bgs. The sample collected at approximately 18 feet bgs contained BTEX 
compounds at concentrations one to two orders of magnitude higher than the 
concentrations detected in the sample collected at approximately 26 feet bgs (Table 2).  

The collection of three groundwater samples (approximately 14, 18, and 26 feet bgs) 
from soil boring SB103 followed the scope of work presented in the Work Plan, as 
these were the only intervals along the total length of the boring from which 
groundwater could be collected. This soil boring could only be advanced to 26 feet 
using the Geoprobe rig. A CPT rig was used to advance a soil boring near SB103 to 
approximately 40 feet bgs. However, the soil below approximately 26 feet bgs did not 
produce groundwater, and therefore no additional groundwater samples were collected. 

The analysis results for the samples collected from borings SB102 and SB103 indicate 
that the source of the affected groundwater is likely the former USTs that were located 
in this area of the Site. The proposed excavation of soil in this area of the Site will 
likely reduce the concentrations of COPCs detected in groundwater over time. 

4.2 Groundwater Quality Results in the Vicinity of the Former Gasoline 
UST 

Soil borings SB104 and SB105 were located near the former gasoline UST. One 
groundwater sample was collected from soil boring SB104 and SB105 at a depth of 
approximately 8 feet bgs, and one was collected from soil boring SB105 at a depth of 
approximately 12 feet bgs. These were the only water-yielding intervals encountered 
during the drilling of these two soil borings. The analytical results for each 
groundwater sample are presented in Tables 2 and 3 and on Figures 3, 4, 5, 6, and 7. 

The groundwater sample collected from soil boring SB104 did not contain 
concentrations of TPHg or BTEX above laboratory reporting limits. TPHd was present 
in the groundwater samples collected from soil borings SB104 and SB105 at 
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concentrations of 540 µg/l and 8,500 µg/l, respectively. TPHd was detected in the 
sample collected from SB105 at 74,000 µg/l, and BTEX compounds were detected at 
concentrations of 1,200 µg/l, 2,900 µg/l, 1,800 µg/l, and 4,700 µg/l, respectively. 
Each of these soil borings was advanced to approximately 40 feet bgs; however water-
yielding sediments were not encountered below 8 feet bgs in soil boring SB104 or 
below 12 feet bgs in soil boring SB105, and therefore no additional groundwater 
samples were collected from these soil borings. 

The analysis results for the samples collected from borings SB104 and SB105 indicate 
that the source of the affected groundwater is likely the former USTs that were located 
in this area of the Site. The proposed excavation of soil in this area of the Site will 
likely reduce the concentrations of COPCs detected in groundwater over time. 

4.3 Groundwater Quality Results in the Vicinity of the Underground 
Utility Corridors  

Two soil borings, SBA and SBB, were drilled near the underground utility corridors in 
the street beneath Bay Place. Groundwater samples were collected from soil borings 
SBA and SBB at depths of approximately 8 and 9 feet bgs, respectively. The analytical 
results for each groundwater sample are presented in Tables 2 and 3 and on Figures 3, 
4, 5, 6, and 7. The grab groundwater sample collection method for these samples 
deviated from the scope of work presented in the Work Plan. The scope of work in the 
Work Plan indicated that temporary wells would be installed at these locations to allow 
for the groundwater to stabilize for 24 hours prior to sampling and reduce the 
volatilization that may have occurred during the vacuum excavation. As presented in 
Section 2.2, these soil borings were advanced using hand-auger equipment. Therefore, 
there was no need to install the temporary wells to allow the groundwater to stabilize, 
and the groundwater samples were collected from the boring the same day. 

The groundwater sample collected from soil boring SBB did not contain concentrations 
of TPHg, BTEX, or fuel oxygenates above laboratory reporting limits. TPHd was 
present in the groundwater samples collected from soil borings SBA and SBB at 
concentrations of 2,700 µg/l and 2,300 µg/l, respectively. TPHg and benzene were 
detected in the samples collected from SBA at 2,300 µg/l and 6.7 µg/l, respectively. 

5.0 NATURE AND EXTENT OF CONTAMINATION 

The evaluation of the nature and extent of the contamination in soil and groundwater at 
the Site is based on the results of LFR’s investigations, and a review of the data 
collected during investigations conducted by others. LFR’s evaluation of the nature and 
extent of the contamination in soil and groundwater at the Site is presented below. 
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5.1 Constituents in Soil 

Evaluation of soil data collected during recent and previous investigations conducted at 
the Site indicates that vadose-zone soil containing concentrations of COPCs higher than 
the approved cleanup levels is present in the vicinity of the former UST locations.  

The elevated concentrations of TPH and related compounds detected in samples 
collected deeper than 12 feet bgs during the recent investigation are likely caused by 
affected groundwater. The concentrations of fuel-related compounds in soil will likely 
be reduced when the proposed excavation activities take place at the Site. Confirmation 
samples collected during the excavation activities will assist in assessing the lateral and 
vertical extent of COPCs at concentrations higher than the approved cleanup levels. 

5.2 Constituents in Groundwater 

Results of recent groundwater monitoring events and the results of grab groundwater 
samples have been used to evaluate the nature and extent of constituents in groundwater 
at the Site. Groundwater monitoring wells MW-1 and MW-2 were completed at a depth 
of approximately 20 feet bgs and are screened between 5 feet and 20 feet (Figure 3). 
Wells TW-2 and TW-4 through TW-7 were completed at depths between 
approximately 8 feet and 10 feet and are screened between approximately 3 and 10 feet 
bgs. The grab groundwater samples have been collected at depths ranging from 
approximately 6 to 26 feet bgs. 

TPHg, BTEX, and MTBE, and other fuel oxygenates have been detected in the 
groundwater at the Site. Figures 5, 6, and 7 illustrate the estimated lateral extent of 
TPHg, benzene, and MTBE at the Site based on November 2003, January 2004, March 
2004, and March 2005 groundwater data, respectively.  

Evaluation of groundwater sampling data indicates that petroleum hydrocarbon-affected 
groundwater is present in the vicinity of the former waste oil tank and the former 
gasoline UST (including its associated piping and dispenser). The highest concentration 
of TPHg (970,000 µg/l) was detected in a grab groundwater sample collected at 
approximately 7 feet bgs from soil boring SB2, which was adjacent to the former waste 
oil UST. In addition, elevated concentrations of TPHg (95,000 µg/l and 14,000 µg/l) 
were also detected in the grab groundwater samples collected at approximately 18 and 
26 feet bgs from soil boring SB103, which is located approximately 30 feet south-
southwest of the former waste oil UST.  

Elevated concentrations of TPHd have also been detected in some grab groundwater 
samples collected at the Site. However, based on the laboratory’s review of the 
chromatograms for each of the samples that contained detectable concentrations of 
TPHd, the diesel fuel did not match the laboratory standard and contained “lighter and 
heavier” hydrocarbons. The presence of these “lighter and heavier” hydrocarbons is 
likely due to the degradation of the gasoline and waste oil that was released at the Site. 
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The lateral and vertical extent of COPCs in groundwater near the former USTs has 
been adequately assessed in the following directions and to the following depths: 

• North by the absence of COPC (or detection below cleanup levels) in grab 
groundwater samples collected from soil borings SB-4 and SB-6. These grab 
groundwater samples were collected from depths between approximately 6 and 9 
feet bgs.  

• East by the absence of COPCs in grab groundwater samples GP8, GP9, and 
SB101, and in sample(s) collected from well TW-3. These grab groundwater 
samples were collected from depths between approximately 14 and 28 feet bgs, and 
the sample collected from well TW3 was collected from a depth of approximately 7 
feet bgs. 

• West by the absence of COPC in grab groundwater samples UB-1, SB-8, and SBB 
that were collected from depths between approximately 9 and 10 feet bgs.  

• The lateral extent of COPCs in groundwater near the former USTs has not been 
adequately assessed south or northwest of the former UST area. COPCs have not 
been detected above laboratory reporting limits in groundwater samples collected 
from well TW-6 (completed approximately 7 feet bgs) located south of the former 
gasoline UST. However, grab groundwater samples collected at approximately 18 
and 26 feet bgs from soil boring SB103 have contained elevated concentrations of 
TPH and related compounds.  

6.0 CONCLUSIONS AND RECOMMENDATIONS 

The results of recent and historical soil investigations at the Site indicate the following: 

• the interim remedial actions described in the RCAP, and its addenda, are 
appropriate and will be effective in reducing concentrations of COPCs present in 
soil and groundwater at the Site 

• the lateral and vertical extent of petroleum-affected soil has been adequately 
assessed in most areas of the Site; confirmation samples collected during the 
excavation activities will provide additional data concerning the extent of 
petroleum-affected soil  

• the lateral and vertical extent of petroleum-affected groundwater has been 
adequately assessed in most areas of the Site;  

• further investigation may be warranted to more fully assess groundwater quality in 
two areas of the Site 

LFR proposes to collect grab groundwater samples at two locations south-southeast of 
the former UST locations, and at one location northwest of former soil boring UB-2 
(Figure 8). It is recommended that grab groundwater samples be collected from the two 
borings south of the former UST locations in a similar fashion as those groundwater 
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samples collected during these investigations, to a depth of approximately 40 feet. It is 
recommended that a grab groundwater sample be collected from the boring northwest 
of former soil boring UB-2 in a similar fashion as those groundwater samples collected 
in the utility corridor backfill during this investigation. However, we recommend 
delaying collecting these grab groundwater samples until the construction work at the 
Site is at a stage at which conducting the investigation does not interfere with the 
development. 

Based on the groundwater-quality results from these proposed grab groundwater 
samples, groundwater monitoring wells may be constructed after the Site has been 
redeveloped. If necessary, these wells would be located in areas of the Site that will be 
accessible for inclusion in the groundwater monitoring program to be proposed for this 
Site. 

It is likely that implementing the interim remedial measure of excavating affected soil 
and pumping groundwater that enters the excavation as described in the RCAP will 
remove a substantial amount of the source of the petroleum and related compounds 
present in the groundwater, and will likely reduce the concentrations of the COPCs in 
groundwater over time.
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Sample ID Notes Date TPHd TPHg Benzene Toluene Ethylbenzene m,p-Xylenes o-Xylenes
Methyl Tertiary-

butyl Ether 
Soil Samples Collected Near Former Waste Oil UST
SB-101-5-5.5' 17-Mar-05 <0.99 <0.97 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048
SB-101-10-10.5' 17-Mar-05 1.3 Y <1.1 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045
SB-101-15-15.5' 17-Mar-05 7.9 Y Z <1.0 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045
SB-101-20-20.5' 17-Mar-05 5.0 Y Z <1.0 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048
SB-101-25-25.5' 17-Mar-05 6.1 Y <0.91 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048
SB-101-34' 17-Mar-05 <0.99 <0.98 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045

SB-102-6-6.5' 1 17-Mar-05 2.6 Y <1.1 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049
SB-102-10-10.5' 17-Mar-05 21 H L 1.8 Y <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
SB-102-15.5-16' 17-Mar-05 14 L Y 800 <0.830 5.100 7.600 25.000 94.000 <0.830

SB-103-3.5-4' 17-Mar-05 2.4 Y <1.1 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045
SB-103-15-15.5' 17-Mar-05 <0.99 <1.0 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045
SB-103-17.5-18' 17-Mar-05 77 L Y 240 Y 0.130 <0.130 0.370 0.770 0.180 <0.025

Soil Samples Collected Near Former Gasoline UST
SB-104-14.0-14.5' 18-Mar-05 <1.0 16 H 0.430 <0.025 0.049 0.057 <0.025 <0.025
SB-104-19.5-20' 18-Mar-05 <0.99 <1.1 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046 0.062
SB-104-25.5-26' 18-Mar-05 <0.99 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

SB-105-7-7.5' 2 18-Mar-05 1.3 H Y 7.9 H 0.240 0.100 J 0.130 0.220 0.071 0.160
SB-105-15-15.5' 18-Mar-05 <1.0 <1.0 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 0.170
SB-105-19.5-20' 18-Mar-05 <0.99 <1.1 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Table 1
Results for Petroleum and Fuel Oxygenates Analyses

at the Former Cox Cadillac Facility
Located at 230 Bay Place in Oakland, California

concentrations in milligrams per kilogram (mg/kg)

for Soil Samples Collected

rpt-sgwinv-tbls-Mar05Data-09171.xls\Tbl1-Soil TPH BTEX Oxys 1 of 2 10/20/2005



Sample ID Notes Date TPHd TPHg Benzene Toluene Ethylbenzene m,p-Xylenes o-Xylenes
Methyl Tertiary-

butyl Ether 

Table 1
Results for Petroleum and Fuel Oxygenates Analyses

at the Former Cox Cadillac Facility
Located at 230 Bay Place in Oakland, California

concentrations in milligrams per kilogram (mg/kg)

for Soil Samples Collected

Soils Samples Collected Near Utilities
SB-A-3-3.5' 18-Mar-05 24 H Y <1.1 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 0.0056
SB-A-8' 18-Mar-05 2.3 H Y <1.1 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 0.0051
SB-B-7.5' 18-Mar-05 <1.0 <1.1 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047

Notes:
1 - Sample SB-102-6-6.5' contained 1,2-Dichloroethane at 0.0063 mg/kg.

Samples analyzed by Curtis & Tompkins, Ltd.
Volatile organic compounds not reported on this summary table were not detected above the analytical reporting limits.

H = heavier hydrocarbons contributed to the quantification 
L = lighter hydrocarbons contributed to the quantification 
Y = sample exhibits chromatographic pattern that does not resemble standard
Z = sample exhibits unknown single peak or peaks
J = estimated value

TPHd = total petroleum hydrocarbons as diesel
TPHg = total petroleum hydrocarbons as gasoline
UST = underground storage tank

2 - Sample SB-105-7-7.5' contained tert butyl alcohol at 0.049 J mg/kg.
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Sample ID Notes Date TPHd TPHg Benzene Toluene Ethylbenzene m,p-Xylenes o-Xylenes
Groundwater Samples Collected Near Former Waste Oil UST
SB-101-28' 17-Mar-05 <50 <50 <0.50 <0.50 <0.50 <0.50 <0.50

SB-102-12' 17-Mar-05 1,400 H Y 980 Y 2.6 1.7 1.0 1.9 0.62
SB-102-16' 17-Mar-05 10,000 L Y 130,000 14,000 14,000 4,200 12,000 5,000
SB-102-24' 17-Mar-05 11,000 H L Y 93,000 6,400 10,000 2,800 11,000 3,700

SB-103-14' 17-Mar-05 700 H Y <50 <0.50 <0.50 <0.50 <0.50 <0.50
SB-103-18' 17-Mar-05 1,600 L Y 95,000 3,000 9,100 5,500 17,000 5,600
SB-103-26' 17-Mar-05 1,100 L Y 14,000 30 60 480 1,300 33

Groundwater Samples Collected Near Former Gasoline UST
SB-104-8' 17-Mar-05 540 H L Y <50 <0.50 <0.50 <0.50 <0.50 <0.50
SB-105-12' 17-Mar-05 8,500 L Y 74,000 1,200 2,900 1,800 3,700 1,000

Groundwater Samples by LFR Near Utilities
SB-A-8' 18-Mar-05 2,700 H L Y 2,300 Y 6.7 <5.0 <5.0 <5.0 <5.0
SB-B-9' 18-Mar-05 2,300 H Y <50 <5.0 <5.0 <5.0 <5.0 <5.0

Notes:
Samples analyzed by Curtis & Tompkins, Ltd.
Volatile organic compounds not reported on this summary table were not detected above the analytical reporting limits.

H = heavier hydrocarbons contributred to the quatification BTEX = benzene, toluene, ethylbenzene, and total xylenes
L = lighter hydrocarbons contributred to the quatification TPHd = total petroleum hydrocarbons as diesel
Y = sample exhibits chromatographic pattern that does not resemble standard TPHg = total petroleum hydrocarbons as gasoline

UST = underground storage tank

Located at 230 Bay Place in Oakland, California
concentrations in micrograms per liter (ug/kg)

Table 2
Results for Petroleum and BTEX Analyses

for Groundwater Samples Collected
at the Former Cox Cadillac Facility
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Sample ID Notes Date TBA MTBE DIPE ETBE 1,2-DCA TAME 1,2-DBA
Groundwater Samples Collected Near Former Waste Oil UST
SB-101-28' 17-Mar-05 <10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

SB-102-12' 17-Mar-05 <10 <0.50 <0.50 <0.50 3.9 <0.50 <0.50
SB-102-16' 17-Mar-05 <2,000 <100 <100 <100 1,200 <100 360
SB-102-24' 17-Mar-05 <1,300 <63 <63 <63 190 <63 <63

SB-103-14' 17-Mar-05 <10 <0.50 <0.50 <0.50 1.3 <0.50 <0.50
SB-103-18' 17-Mar-05 <1,300 <63 <63 <63 <63 <63 <63
SB-103-26' 17-Mar-05 <33 <1.7 <1.7 <1.7 <1.7 <1.7 <1.7

Groundwater Samples Collected Near Former Gasoline UST
SB-104-8' 17-Mar-05 <10 1.9 <0.50 <0.50 <0.50 <0.50 <0.50
SB-105-12' 17-Mar-05 <1,400 4,400 <71 <71 <71 <71 <71

Groundwater Samples Collected Near Utilities
SB-A-8' 18-Mar-05 <100 1,100 <5.0 <5.0 <5.0 <5.0 <5.0
SB-B-9' 18-Mar-05 26 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Notes:
Samples analyzed by Curtis & Tompkins, Ltd.
Volatile organic compounds not reported on this summary table were not detected above the analytical reporting limits.

TBA = tertiary butyl alcohol 1,2-DCA = 1,2-dichloroethane
MTBE = methyl tertiary-butyl ether TAME = tertiary amyl methyl ether
DIPE = di-isopropyl ether 1,2-DBA = 1,2-dibromoethane
ETBE = ethyl tertiary butyl ether UST = underground storage tank

Located at 230 Bay Place in Oakland, California
concentrations in micrograms per liter (ug/kg)

Table 3
Results for Fuel Oxygenates Analyses
for Groundwater Samples Collected
at the Former Cox Cadillac Facility
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APPENDIX A 
 
 

LFR Levine·Fricke Lithologic Logs (March 2005)

















 

 

APPENDIX B 
 
 

March 2005 Laboratory Data 
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