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REVISED SOIL AND GROUNDWATER INVESTIGATION REPORT 

Crown Chevrolet Cadillac Isuzu 
7544 Dublin Boulevard and 6707 Golden Gate Drive 

Dublin, California 
 

AMEC Geomatrix, Inc. (AMEC), has prepared this revised report on behalf of Crown Chevrolet 
Cadillac Isuzu for the property located at 7544 Dublin Boulevard and 6707 Golden Gate Drive in 
Dublin, California (the site; Figure 1). This report presents the results of soil and groundwater 
sampling conducted by AMEC at the site from September 27 through 29, 2010, and replaces 
the Soil and Groundwater Investigation Report dated November 16, 2010. This report was 
revised in response to a letter from Alameda County Environmental Health Department (ACEH) 
to Terri Costello of the Betty J. Woolverton Trust and Patrick Costello of Crown Chevrolet, dated 
January 6, 2011. Revisions include an expanded justification for the use of silica gel preparation 
for extractable total petroleum hydrocarbon analyses and correction of the units for naphthalene 
concentrations presented in Section 4.2.2 and Table 2. 

1.0 OBJECTIVES 
The objectives of the soil and groundwater sampling were to attempt to identify potential 
contamination source areas and delineate the extent of impacts associated with such source 
areas at the site.  

2.0 BACKGROUND 
The site is located on the relatively flat floor of a valley that extends to the north-northwest, 
toward San Ramon and Danville. The closest water body is a creek that flows through a culvert; 
the creek flows from a gully west of the site, enters a culvert north of the site, and then bends to 
the south, passing approximately 1,000 feet east of the site. Groundwater has been 
encountered at both the Montgomery Ward (Environmental Audit, Inc., 1996) property across 
Dublin Boulevard to the north of the site and at Quest Laboratory (Bureau Veritas, 2009), 
immediately south of the site, at depths of ranging from approximately 8 to 16 feet below ground 
surface (bgs). Groundwater flows to the east-southeast in the vicinity of the site, based on data 
from monitoring associated with the Montgomery Ward property. A recent investigation at Quest 
Laboratory identified groundwater flow to the north, toward the site. Later measurements at 
Quest Laboratory indicated groundwater flow to the southeast. 

In October 2008, Basics Environmental, Inc. (Basics), performed a Phase I environmental site 
assessment, which summarized the site’s history and use (Basics, 2008). Another Phase I 
environmental site assessment was performed by AEI Consultants, and submitted in the same 
month (AEI, 2008). Based on the Phase I reports, which documented similar information, Basics 
performed a limited soil and groundwater investigation in February 2009, advancing 10 borings 
for the collection of soil and grab groundwater samples near potential sources of contamination. 
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The results were documented in a report titled Limited Phase II Environmental Sampling Report 
(Phase II report, Basics, 2009).  

In March 2010, ACEH requested a work plan for additional soil and groundwater investigation 
(ACEH, 2010a). A Work Plan for Soil and Groundwater Investigation (work plan) was prepared 
by AMEC and submitted to ACEH in June 2010 (AMEC, 2010), and approved by ACEH on 
August 20, 2010 (ACEH, 2010b).  

3.0 FIELD AND LABORATORY METHODS 
Activities performed during the September 2010 soil and groundwater investigation included 
collection and analysis of soil and grab groundwater samples from twelve locations at the site 
(Figure 2). A sampling matrix (Table 1) summarizes samples collected and analyses performed. 

Prior to conducting the field work, AMEC obtained a drilling permit from Zone 7 Water Agency 
(Appendix A). Additionally, AMEC marked the proposed boring locations with white paint, 
contacted Underground Service Alert, in accordance with state law, and contracted with a 
private utility locator to check boring locations for underground utilities.  

3.1 FIELD METHODS 

Twelve soil borings were advanced under the supervision of an AMEC field geologist using 
dual-tube, direct-push technology, from September 27 through 29, 2010. The borings were 
advanced to total depths ranging from 15 to 20 feet below ground surface (bgs) by PeneCore 
Drilling, of Woodland, California, a California C57-licensed contractor.  

The recovered soil core from each soil boring location was described by an AMEC field 
geologist, under the supervision of an AMEC California Professional Geologist, using the visual-
manual procedures of the ASTM International Standard D 2488 for guidance, which is based on 
the Unified Soil Classification System (USCS). Recovered soils were generally screened for the 
presence of volatile organic compounds (VOCs) using a photoionization detector (PID). The 
recorded PID readings are shown on the lithologic logs prepared for each boring (Appendix B).  

Soil samples were collected based on field observations of potential contamination (e.g., 
staining, odor, or PID reading), or, in the absence of observations of potential contamination, 
samples were collected from 3.0 feet bgs and/or from near the top of the zone of saturation, in 
accordance with the work plan. In some cases where samples were collected based on 
observations of potential contamination, additional samples were collected above and below the 
potentially contaminated sample to help vertically delineate possible impacts to soil. 

Soil samples for analysis of volatile compounds (i.e., VOCs and total petroleum hydrocarbons 
as gasoline [TPHg]) were collected into laboratory-supplied volatile organic analysis (VOA) 
containers, equipped with preservatives appropriate for the desired analyses, using a new, 
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clean plastic plunger for each sample. Soil samples for other analyses were collected into 
laboratory-supplied jars.  

Once each soil boring had been advanced to total depth, at locations where the work plan called 
for a grab groundwater sample to be collected (i.e., all locations except SB-09), temporary 
polyvinyl chloride (PVC) casing with a 0.01-inch slotted screen was installed in the boring, and 
the outer casing was retracted to allow groundwater to enter the boring. Prior to collection of 
each groundwater sample, the casing was purged using a peristaltic pump and new, disposable 
tubing. Purging continued until the water was relatively clear (up to approximately 0.4 gallons of 
water was purged from each boring). Following purging, a grab groundwater sample was 
collected into laboratory-provided containers equipped with preservatives appropriate for the 
desired analyses, using the same methodology as was used to purge the boring.  

The soil and groundwater samples were immediately labeled with unique identifiers and placed 
into zip-closure plastic bags. Samples were stored in ice-chilled coolers pending transport under 
AMEC chain-of-custody procedures to TestAmerica Laboratories, Inc., of Pleasanton, California, 
a California Department of Public Health−certified analytical laboratory.  

Following completion of sampling, the borings were backfilled using a tremie pipe from total 
depth to ground surface with neat cement grout.  

3.2 LABORATORY ANALYTICAL METHODS 

The soil and grab groundwater samples were analyzed for one or more of the following 
analyses: 

• VOCs, including benzene, toluene, ethylbenzene, and xylenes (BTEX, collectively), 
and methyl tert-butyl ether (MTBE), using U.S. Environmental Protection Agency 
(U.S. EPA) Method 8260B; or for BTEX and MTBE only.  

• TPHg using U.S. EPA Method 8260B.  

• Total petroleum hydrocarbons quantified as diesel (TPHd) and motor oil (TPHmo) 
using U.S. EPA Method 8015B, following a silica gel preparation procedure in 
accordance with U.S. EPA Method 3630C. In addition, from each boring where a 
groundwater sample was collected for TPHd and TPHmo analyses, a duplicate grab 
groundwater sample was collected and filtered by the laboratory using a 0.7-micron 
glass-fiber filter prior to analysis, in order to provide an analysis that limits 
representation of TPH in the extractible range that may be adsorbed onto sediment 
present in the grab groundwater samples.  

• Polynuclear aromatic hydrocarbons (PAHs) using U.S. EPA Method 8270C with 
selective ion monitoring (SIM).  

• Total chromium using U.S. EPA Method 6020. The work plan specified that samples 
would be analyzed for dissolved total chromium; however, the laboratory initially 
performed the analyses with unfiltered samples. After this error was noted, the 
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analytical laboratory used some remaining sample volume (from a different, 
unpreserved container) to filter and perform a dissolved total chromium analysis. All 
laboratory results (filtered and unfiltered) are presented in this report. 

• Dissolved hexavalent chromium using U.S. EPA Method 7199. 

 3.3 DATA QUALITY REVIEW 

AMEC evaluated the analytical data using guidelines set forth in the U.S. Environmental 
Protection Agency’s (EPA’s) USEPA Contract Laboratory Program National Functional 
Guidelines for Superfund Organic Methods Data Review (U.S. EPA, 2008), and the USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (U.S. EPA, 2010).  

Quality assurance procedures for soil samples included the collection and analysis of one matrix 
spike/matrix spike duplicate (MS/MSD) sample; laboratory analysis of method blank samples, 
surrogate spikes, and laboratory control samples/laboratory control sample duplicates 
(LCS/LCSDs); and evaluation of the analytical results.  

Quality assurance procedures for groundwater samples included the collection and analysis of 
one blind field duplicate sample and two MS/MSD samples; laboratory analysis of method blank 
samples, surrogate spikes, and LCS/LCSDs; and evaluation of the analytical results.  

Based on an evaluation of data quality, some data were qualified as positively identified, and the 
associated numerical value is the approximate concentration of the analyte in the sample 
(qualified with “J”); some data were qualified as estimated quantities that may be biased low 
(qualified with “J-”); and some data were qualified as not detected at a level greater than or 
equal to the laboratory reporting limit, but the laboratory reporting limit is approximate and may 
be inaccurate or imprecise (qualified with “UJ”). Overall, the results of the data quality review 
indicate that the analytical results are valid and useable. The data, as qualified, are acceptable 
and can be used for decision-making purposes; however, the limitations identified by the applied 
qualifiers should be considered when using the data. The complete data quality review is 
included in Appendix C.  

3.4 INVESTIGATION-DERIVED WASTE 

Monitoring well purge water, equipment decontamination water, and soil cuttings were 
generated during the drilling and sampling activities performed at the site in September 2010.  
The purge water and equipment decontamination water were combined and placed in one 
Department of Transportation (DOT)–approved, 55-gallon drum. The soil cuttings were placed 
in a second DOT-approved 55-gallon drum. The drums were temporarily stored at the site and 
then removed from the site by NRC Environmental Services, Inc. (NRC), on November 12, 2010 
and delivered to Crosby & Overton, Inc., of Long Beach, California. One soil sample (IDW-1) 
and one water sample (IDW-2) were collected from the drums for waste characterization 
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purposes. Copies of the laboratory analytical reports and sample chain-of-custody records are 
included in Appendix D. 

4.0 RESULTS 
The field observations and laboratory analytical results for the soil and grab groundwater 
sampling performed in September 2010 are summarized below. The laboratory analytical 
results are presented in Tables 2 through 5 and on Figures 3 through 7. Table 1 provides a 
matrix of samples and analyses. Copies of the laboratory analytical reports and sample chain-
of-custody records are included in Appendix D. 

The laboratory analytical results are compared to Environmental Screening Levels (ESLs) 
published by the California Regional Water Quality Control Board, San Francisco Bay Region 
(Regional Water Board), based on a residential land use scenario, and assuming that 
groundwater is a drinking water resource (Regional Water Board, 2007). The ESLs are 
conservative screening levels that correspond to an acceptable risk level; concentrations of the 
constituents below their respective ESLs can be considered to pose no significant risk. 
Concentrations of constituents above their respective ESLs do not necessarily indicate a risk is 
present, but rather suggest that additional scrutiny is warranted.  

4.1 FIELD OBSERVATIONS 

Soil encountered during this investigation consisted of lean clay with varying amounts of sand, 
to the total explored depth of 20 feet bgs, with the exception of thin (up to 0.6-foot-thick) lenses 
of clayey sand in borings SB-06, SB-07, and SB-08, at depths ranging from 6.5 to 13.5 feet bgs. 
Additionally, clayey sand with gravel (likely fill material) was present from beneath the concrete 
slab at the ground surface to approximately 4.7 feet bgs in boring SB-04, and from 
approximately 1.5 to 4.5 feet bgs in boring SB-10.  

Saturated soil was not observed, likely due to the clay content of the soil. However, groundwater 
was measured prior to sampling at depths ranging from 9.2 to 15.5 feet bgs in the borings (the 
depth to groundwater was not measured in borings SB-04, SB-09, and SB-12). 

Discoloration and/or elevated PID readings were encountered in several of the borings. PID 
readings up to 26 parts per million (ppm) were recorded from approximately 11 to 13 feet bgs in 
boring SB-02, and from approximately 5.5 to 8.5 feet bgs in boring SB-10. PID readings up to 
5,800 ppm were recorded from approximately 3.0 feet bgs in boring SB-03, where VOCs were 
part of the analytical suite (Section 4.2.3); however, equipment malfunction prevented collection 
of PID readings from deeper soil in boring SB-03, as well as from boring SB-05. Greenish-
colored soil, which may indicate the presence or former presence of petroleum hydrocarbons, 
was encountered in borings SB-01 through SB-05, and SB-09, at varying depths (see Appendix 
B).  
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4.2 SOIL ANALYTICAL RESULTS 

Analytical results for soil samples collected during the September 2010 investigation are 
discussed in the following sections.  

4.2.1 Total Petroleum Hydrocarbons 

Results for TPH in soil are presented in Table 2 and on Figure 3, which also presents the results 
from Basics’ investigation in 2009. TPHg was detected in three soil samples from three borings 
(SB-01, SB-02, and SB-03). TPHg was detected at 1,200 mg/kg in the 3.2-foot sample from 
boring SB-03, exceeding the ESL of 83 mg/kg. However, the chromatogram for this sample did 
not resemble the gasoline standard; the TPHg value reported is likely due to the presence of 
non-gasoline VOCs in the sample (Section 4.2.3). No other TPHg results exceeded the ESL.  

TPHd was detected in five soil samples from five borings, and TPHmo was detected in one soil 
sample; no TPHd or TPHmo results exceeded their respective ESLs.  

A silica gel preparation preparation was performed prior to analysis for TPHd and TPHmo. In 
their letter to Terri Costello of the Betty J. Woolverton Trust and Patrick Costello of Crown 
Chevrolet, dated January 6, 2011, ACEH expressed a concern that silica gel preparation might 
cause a negative bias by removing petroleum hydrocarbons from a sample. However, the 
results for TPHd and TPHmo were very similar between Basics’ 2009 investigation and AMEC’s 
2010 investigation; it is therefore unlikely that silica gel preparation biased AMEC’s results low. 
Further discussion regarding silica gel preparation is presented below, in Section 4.3.1.1. 

4.2.2 Polynuclear Aromatic Hydrocarbons  

Results for PAHs in soil are presented in Table 2 With the exception of low levels of 
naphthalene (detected at concentrations up to an estimated 0.0094 mg/kg, well below the ESL 
of 1.3 mg/kg) detected in four soil samples from three borings (SB-06, SB-08, and SB-09), 
PAHs were not detected in any soil samples.  

4.2.3 Volatile Organic Compounds 

Results for VOCs in soil are presented in Table 3 and on Figure 4, which also presents the 
results from Basics’ investigation in 2009. Results for chlorobenzene (detected at 
concentrations up to 90,000 µg/kg), 1,2-dichlorobenzene (detected at concentrations up to 
30,000 µg/kg), and/or 1,4-dichlorobenzene (detected at concentrations up to 5,400 µg/kg) in soil 
were greater than their respective ESLs for samples collected from four depths (i.e., from 
approximately 2.8 to 11.5 feet bgs) from boring SB-03, adjacent to a sump in the area known as 
Service Area 2 of Building B at the site. 
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4.3 GRAB GROUNDWATER ANALYTICAL RESULTS 

Analytical results for grab groundwater samples collected during the September 2010 
investigation are discussed in the following sections.  

4.3.1 Total Petroleum Hydrocarbons 

Results for TPH in groundwater are presented in Table 4 and on Figure 5, which also presents 
the results from Basics’ investigation in 2009. TPHg was detected in groundwater from one 
boring (SB-02). Where analyzed, TPHd was detected in unfiltered groundwater samples from 
two borings (SB-07 and SB-12), and TPHmo was not detected in the filtered or unfiltered 
groundwater samples from any boring. No TPHg, TPHd, or TPHmo results for groundwater 
exceeded their respective ESLs. It should be noted that the laboratory reporting limits for all 
TPHmo analyses (i.e., from 300 to 320 µg/L) exceed the ESL of 100 µg/L. However, the method 
detection limit for unfiltered TPHmo analyses is 130 µg/L (and is up to 140 µg/L for filtered 
TPHmo analyses); TPHmo was not detected at or above the method detection limit in any 
sample. 

The groundwater results presented above contrast with the findings of the Basics investigation 
in 2009, where the results for TPH in groundwater exceeded ESLs for all samples collected. 
Potential reasons for this distinction include analytical methodology and sampling methodology, 
as discussed further below.  

4.3.1.1 Analytical Methodology 
In accordance with the approved work plan (AMEC, 2010), the laboratory performed a silica gel 
preparation procedure prior to analysis of samples for TPHd and TPHmo. The purpose of the 
silica gel preparation is to remove polar compounds which can bias total petroleum hydrocarbon 
analyses using U.S. EPA Method 8015.  

Petroleum hydrocarbons are non-polar compounds, but many polar non-hydrocarbon 
compounds (including alcohols and organic acids, and other compounds found in biogenic 
organic matter) typically occur in soil and groundwater. These polar compounds would be be 
reported as TPH using the standard U.S. EPA Method 8015, but can be removed using a silica 
gel preparation procedure (Foote and Zemo, 2003; Lundgard and Sweeney, 2004).  

In their letter to Terri Costello of the Betty J. Woolverton Trust and Patrick Costello of Crown 
Chevrolet, dated January 6, 2011, ACEH expressed a concern that silica gel preparation might 
cause a negative bias by removing dissolved petroleum hydrocarbons from a sample, but this is 
not the case. First, the analytical laboratory introduces a discrete hydrocarbon surrogate spike, 
which, if properly recovered, demonstrates that hydrocarbons have been retained in the extract 
following silica gel preparation. For the investigation described in this report, recovery of the 
surrogate p-terphenyl in groundwater samples ranged from 87 to 105 percent, within the 
laboratory’s acceptable range. Second, a paper by Zemo and Foote indicates that “silica gel 
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preparation should make virtually no difference in cases where groundwater is in fact affected 
only by dissolved petroleum hydrocarbons.” The paper discusses a site where groundwater was 
impacted with a fuel mixture and TPH was analyzed with and without silica gel preparation, 
finding similar concentrations (Zemo and Foote, 2003). Third, Lundegard and Sweeney used 
prepared standard mixtures (from carbon range C8 to C30) and found that silica gel preparation 
did not produce a negative bias on concentrations of petroleum constituents (Lundegard and 
Sweeney, 2004).  

Furthermore, the California State Water Resources Control Board’s (SWRCB’s) draft Leaking 
Underground Fuel Tank Guidance Manual recommends the use of silica gel preparation prior to 
analysis of soil and groundwater for TPH in the diesel and oil ranges and also references 
Regional Water Board and California Department of Toxic Substances Control documents that 
recommend the same (SWRCB, 2010). 

As noted above, use of a silica gel preparation procedure prior to analysis of the samples 
collected by AMEC in September 2010 for TPHd and TPHmo analysis is consistent with the 
approved work plan (AMEC, 2010).  

A silica gel preparation procedure was not performed prior to analysis for TPHd and TPHmo on 
the samples collected by Basics in 2009. It is therefore likely that non-petroleum hydrocarbons 
contributed to the quantitation of TPH in Basics’ 2009 investigation.  

4.3.1.2 Sampling Methodology 
AMEC used a dual-tube sampling system to advance the soil borings, which allows the soil core 
to be removed from the boring without removing the outer casing. In its 2009 investigation, 
Basics used a sampling system in which the sampling barrel is completely removed from the 
borehole every five feet in order to retrieve a sample. Using such a technique, it is possible for 
shallower soil or materials from the ground surface to enter the boring before a sample is 
collected.  

Furthermore, copies of the laboratory analytical reports included in Basics’ Phase II report 
indicated that each groundwater sample contained at least 1% sediment. It is therefore possible 
that the results of the 2009 investigation overestimate the concentrations of TPH dissolved in 
groundwater due to quantification of hydrocarbons and/or polar non-hydrocarbon compounds 
that may have been adsorbed onto sediment particles rather than dissolved in the groundwater.    

4.3.2 Polynuclear Aromatic Hydrocarbons  

Results for PAHs in groundwater are presented in Table 4. PAHs were not detected in any 
groundwater samples. 
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4.3.3 Volatile Organic Compounds 

Results for VOCs in groundwater are presented in Table 5 and on Figure 6, which also presents 
the results from Basics’ investigation in 2009. Results for benzene (detected at 1.5 µg/L), 
chlorobenzene (detected at 84 µg/L), and 1,2-dichlorobenzene (detected at 42 µg/L) in 
groundwater were greater than their respective ESLs for the samples collected from boring SB-
03, adjacent to the sump in the area known as Service Area 2 of Building B at the site. 
Tetrachoroethene, trichloroethene, cis-1,2-dichloroethene, and 1,4-dichlorobenzene, were also 
detected in the groundwater sample from boring SB-03; however, these concentrations were 
below their respective ESLs. VOCs were not detected in any of the other groundwater samples 
analyzed for VOCs. 

4.4 CHROMIUM  

Four grab groundwater samples (i.e., SB-05, SB-06, SB-07, and SB-08) were analyzed for total 
and hexavalent chromium; results are presented in Table 5 and on Figure 7, which also 
presents the results from Basics’ investigation in 2009. The September 2010 investigation 
results are discussed below.  

• Dissolved hexavalent chromium was detected in all samples analyzed; no results 
exceeded the ESL.  

• Total chromium (unfiltered) was detected in all samples analyzed; the result for 
sample SB-06 (250 µg/L) exceeded the ESL for total chromium (50 µg/L).  

• Dissolved total chromium was detected in all samples analyzed. The results ranged 
from 2.3 to 3.3 µg/L, well below the ESL for total chromium (50 µg/L); however, the 
results are estimated quantities, and may be biased low, as discussed below. 

The work plan specified that the samples would be analyzed for dissolved total chromium; 
however, the laboratory initially performed the analyses with unfiltered samples. Therefore, the 
resultant total chromium values likely overestimate the concentration of chromium that is 
dissolved in groundwater. After this error was noted, AMEC requested that samples SB-05, SB-
06, SB-07, and SB-08 be reanalyzed by the analytical laboratory, which filtered some remaining 
sample volume (from a different, unpreserved container) and then performed dissolved total 
chromium analysis on each sample. However, since the unfiltered samples were stored in 
unpreserved glass containers, rather than being filtered and then stored in preserved plastic 
containers as required by the analytical method, the dissolved total chromium results were 
qualified as estimated and may be biased low. The data qualification is discussed further in the 
data quality review (Appendix C). 

5.0 CONCLUSIONS AND RECOMMENDATIONS 
Conclusions and recommendations based on evaluation of the results of the soil and 
groundwater sampling conducted in September 2010 and reported herein and the results of 
Basics’ investigation in 2009 are presented below. 
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5.1 SOIL  

No source of TPH in soil has been identified. The TPHg detection in boring SB-03 is likely due 
to the presence of non-gasoline VOCs, as discussed in Section 4.2.1. 

Based on the results of our September 2010 investigation and Basics’ 2009 investigation, the 
source of the VOCs detected in soil is the sump adjacent to the hot parts washer in the area 
known as Service Area 2 of Building B (Basics, 2008). It is our understanding that the hot parts 
washer is no longer used. The horizontal and vertical extents of VOCs in soil greater than ESLs 
have not been fully delineated.    

5.2 GROUNDWATER 

Basics’ investigation in 2009 indicated the presence of TPH in groundwater beneath the site at 
concentrations that exceeded ESLs. However, our September 2010 investigation found no 
source of TPH in groundwater, and did not identify TPH in groundwater that exceeded ESLs. 
Possible reasons for the discrepancy between the results of the two investigations are 
discussed above, in Section 4.3.1. 

Based on the results of this investigation and the Basics investigation in 2009, the source of the 
VOCs detected in groundwater is the sump adjacent to the hot parts washer in Service Area 2 
of Building B (Basics, 2008). Concentrations of VOCs in groundwater did not exceed ESLs in 
the sample from Basics’ boring B10, approximately 60 feet east-southeast of the sump, 
indicating that VOC concentrations in groundwater rapidly attenuate in the presumed 
hydraulically downgradient direction from the sump (i.e., east-southeast). Based on this 
information, VOCs have been adequately delineated in groundwater at the site.  

No source of chromium in groundwater has been identified. Basics’ investigation in 2009 
indicated that dissolved total chromium was present in groundwater above the ESL at one 
location in Auto Body Shop 2 of Building C. AMEC’s initial analysis of total chromium was 
performed on unfiltered samples, and one result at the eastern property boundary exceeded the 
ESL. However, subsequent analysis of dissolved total chromium indicated that concentrations of 
dissolved total chromium in groundwater do not exceed the ESL. Although the results are 
estimated and may be biased low, the results are well below the ESL. 

5.3 RECOMMENDATIONS 

AMEC recommends that Crown Chevrolet address the VOC impacts in the vicinity of the 
existing sump in the area known as Service Area 2 of Building B.  

Results from AMEC’s investigation indicate the presence of some VOCs in soil above their 
respective ESLs from approximately 3.0 feet bgs to the maximum depth sampled in boring SB-
03 of 11.5 feet bgs. TPHg was also detected above its ESL at 3.2 feet bgs; however, the 
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reported TPHg concentration is likely due to quantification of non-gasoline VOCs present in the 
sample. Our results also indicate the presence of VOCs in groundwater above ESLs in the 
vicinity of the sump. 

AMEC recommends a limited excavation be performed in the area of the sump in order to 
remove accessible soil containing VOCs, and dewatering in conjunction with the excavation to 
reduce the mass of VOCs in groundwater. Confirmation soil sampling from the walls and floor of 
the excavation should be performed to assess the presence of remaining soil containing VOCs, 
if any. VOCs remaining in groundwater, following excavation to remove the source material and 
dewatering, would be expected to naturally attenuate. Groundwater monitoring should be 
performed following excavation and dewatering to verify natural attenuation of the VOCs in 
groundwater. 

No further action is recommended relative to chromium, PAHs, and TPH. 
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TABLES 



TABLE 1

SAMPLE AND ANALYTICAL MATRIX 1

Crown Chevrolet Cadillac Isuzu
7544 Dublin Boulevard and 6707 Golden Gate Drive

Dublin, California

Location

Total Depth of 
Boring 

(feet bgs)
Sample Depth 

(feet bgs)
Sample 

ID
VOCs, 
TPHg 2

BTEX, 
MTBE, 
TPHg 2

TPHd/ 
TPHmo 3 PAHs 4 Chromium 5

11.7 SB-01-11.7 -- X -- -- --
13.8 SB-01-13.8 -- X -- -- --
GW SB-01 -- X -- -- --
9.1 SB-02-9.1 -- X -- -- --
11.5 SB-02-11.5 -- X -- -- --
GW SB-02 -- X -- -- --
1.3 SB-03-1.3 X -- -- -- --
2.8 SB-03-2.8 X -- -- -- --
3.2 SB-03-3.2 X -- -- -- --
6.5 SB-03-6.5 X -- -- -- --
11.5 SB-03-11.5 X -- -- -- --
GW SB-03 X -- -- -- --
3.0 SB-04-3.0 -- X X X --
7.0 SB-04-7.0 -- X X -- --
8.5 SB-04-8.5 -- X X -- --
12.0 SB-04-12 -- X X X --
GW SB-04 6 -- X (DUP) X (DUP) X (DUP) --
0.7 SB-05-0.7 -- -- X X --
2.0 SB-05-2 -- -- X -- --

11.5 SB-05-11.5 -- -- X X --
GW SB-05 -- -- X X X
3.0 SB-06-3.0 -- -- X X --

11.0 SB-06-11.0 -- -- X X --
GW SB-06 -- -- X X X
13.2 SB-07-13.2 -- -- X X --
GW SB-07 -- -- X X X
15.7 SB-08-15.7 -- X X X
GW SB 08 X X X X

SB-01 20.0

SB-02 17.5

15.0

SB-03 16.0

SB-04 16.0

SB-07 17.0

SB-08 20.0

SB-05 15.0

SB-06

GW SB-08 -- X X X X
3.0 SB-09-3.0 -- -- X -- --
4.9 SB-09-4.9 -- -- X X --
6.0 SB-09-6.0 -- -- X -- --

12.0 SB-09-12.0 -- -- X X --
4.0 SB-10-4.0 -- -- X -- --
9.0 SB-10-9.0 -- -- X -- --

10.5 SB-10-10.5 -- -- X -- --
11.5 SB-10-11.5 -- -- X X --
GW SB-10 -- -- X X --
12.8 SB-11-12.8 -- -- X X --
GW SB-11 -- -- X X --
12.0 SB-12-12 -- -- X X --
GW SB-12 -- -- X X --

SB-11 18.0

SB-12 17.0

SB-09 15.0

SB-10 16.5
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TABLE 1

SAMPLE AND ANALYTICAL MATRIX 1

Crown Chevrolet Cadillac Isuzu
7544 Dublin Boulevard and 6707 Golden Gate Drive

Dublin, California

Notes

Abbreviations
-- = analysis not performed
bgs = below ground surface
BTEX = benzene, toluene, ethylbenzene, and xylenes, collectively
DUP = a duplicate sample was also collected and analyzed
GW = a groundwater sample was collected
MTBE - methyl tert-butyl ether
PAHs = polynuclear aromatic hydrocarbons
TPHd = total petroleum hydrocarbons quantified as diesel
TPHg = total petroleum hydrocarbons quantified as gasoline
TPHmo = total petroleum hydrocarbons quantified as motor oil
VOCs = volatile organic compounds
X = sample analyzed

1.  Samples were collected by AMEC Geomatrix, Inc., and analyzed by TestAmerica Laboratories, Inc., of Pleasanton, California.

6.  A blind field duplicate sample was collected from boring SB-04, and was labeled as SB-40.

5.  Samples were analyzed using U.S. EPA Method 7199 for dissolved hexavalent chromium and U.S. EPA Method 6020 for total and 
     dissolved total chromium.

4.  Samples were analyzed for PAHs using U.S. EPA Method 8270C with selective ion monitoring (SIM).

3.  Samples were analyzed for TPHd and TPHmo using U.S. EPA Method 8015B, following a silica gel preparation in accordance 
     with U.S. EPA Method 3630C.

2.  Samples were analyzed for VOCs (including BTEX) and TPHg using U.S. EPA Method 8260B.
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Crown Chevrolet Cadillac Isuzu
7544 Dublin Boulevard and 6707 Golden Gate Drive

Dublin, California

Concentrations reported in miligrams per kilogram (mg/kg)

Sample 
ID Location

Depth 
(feet bgs) Date TPHg TPHd TPHmo Naphthalene

All other 
PAHs

SB-01-11.7 11.7 9/27/2010 < 0.18 NA NA NA NA
SB-01-13.8 13.8 9/27/2010 13 J NA NA NA NA
SB-02-9.1 9.1 9/27/2010 < 0.19 NA NA NA NA
SB-02-11.5 11.5 9/27/2010 1.4 NA NA NA NA
SB-03-1.3 1.3 9/28/2010 < 0.19 NA NA < 0.0076 ND
SB-03-2.8 2.8 9/28/2010 < 22 NA NA < 0.890 ND
SB-03-3.2 3.2 9/28/2010 1,200 2,3 NA NA < 10.0 ND
SB-03-6.5 6.5 9/28/2010 < 20 NA NA < 0.800 ND
SB-03-11.5 11.5 9/28/2010 < 22 NA NA < 0.880 ND
SB-04-3.0 3.0 9/27/2010 < 0.16 2.6 < 50 < 0.0050 ND
SB-04-7.0 7.0 9/27/2010 < 0.20 < 0.99 < 50 NA NA
SB-04-8.5 8.5 9/27/2010 < 0.19 < 0.99 < 49 NA NA
SB-04-12.0 12.0 9/27/2010 < 0.20 < 1.0 < 50 < 0.0050 ND
SB-05-0.7 0.7 9/28/2010 NA 20 58 < 0.0100 UJ ND
SB-05-2.0 2.0 9/28/2010 NA < 0.99 < 50 NA NA
SB-05-11.5 11.5 9/28/2010 NA < 1.0 < 50 < 0.0050 UJ ND
SB-06-3.0 3.0 9/28/2010 NA < 0.99 < 50 0.0094 J ND
SB-06-11.0 11 9/28/2010 NA < 1.0 < 50 < 0.0050 UJ ND

SUMMARY OF TOTAL PETROLEUM HYDROCARBONS AND
POLYNUCLEAR AROMATIC HYDROCARBONS IN SOIL 1

TABLE 2

SB-01

SB-02

SB-03

SB-04

SB-05

SB-06

PAHsTPH

SB 06 11.0 11 9/28/2010 NA  1.0  50  0.0050 UJ ND
SB-07-13.2 SB-07 13.2 9/29/2010 NA < 1.0 < 50 < 0.0050 UJ ND
SB-08-15.7 SB-08 15.7 9/29/2010 < 0.24 1.1 < 49 0.0056 J ND
SB-09-3.0 3.0 9/28/2010 NA < 0.99 < 50 NA NA
SB-09-4.9 4.9 9/28/2010 NA 1.4 < 50 0.0050 J ND
SB-09-6.0 6.0 9/28/2010 NA < 0.99 < 50 NA NA
SB-09-11.8 11.8 9/28/2010 NA < 1.0 < 50 0.0051 J ND
SB-10-4.0 4.0 9/28/2010 NA 1.1 < 50 NA NA
SB-10-9.0 9.0 9/28/2010 NA < 0.99 < 50 NA NA
SB-10-10.5 10.5 9/28/2010 NA < 0.99 < 49 NA NA
SB-10-11.5 11.5 9/28/2010 NA < 1.0 < 50 < 0.0050 UJ ND
SB-11-12.8 SB-11 12.8 9/27/2010 NA < 0.99 < 50 < 0.0050 ND
SB-12-12.0 SB-12 12.0 9/28/2010 NA < 0.98 < 49 < 0.0049 UJ ND

83 83 370 1.3 --Environmental Screening Level 
(residential land use) 4

SB-09

SB-10
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Crown Chevrolet Cadillac Isuzu
7544 Dublin Boulevard and 6707 Golden Gate Drive

Dublin, California

SUMMARY OF TOTAL PETROLEUM HYDROCARBONS AND
POLYNUCLEAR AROMATIC HYDROCARBONS IN SOIL 1

TABLE 2

Notes

Abbreviations

bgs = below ground surface

NA = not analyzed
ND = not detected at or above the respective laboratory reporting limits

4.  California Regional Water Quality Control Board, San Francisco Region, 2007, Screening for 
     Environmental Concerns at Sites with Contaminated Soil and Groundwater, Table A-1. Shallow Soil 
     Screening Level (≤3m bgs), Residential Land Use (groundwater is a current or potential drinking water 
     resource), November, revised May 2008.

1.  Samples were collected by AMEC Geomatrix, Inc., and analyzed by TestAmerica Laboratories, Inc., of 
     Pleasanton, California. Samples were analyzed for TPHg using U.S. EPA Method 8260B; for TPHd and 
     TPHmo using U.S. EPA Method 8015B, following a silica gel preparation procedure in accordance with 
     U.S. EPA Method 3630C; and for PAHs using U.S. EPA Method 8270C with selective ion monitoring (SIM). 
     Only detected constituents are shown on this table; see associated laboratory analytical reports for 
     individual analytes and reporting limits.
2.  Results shown in bold exceed their respective Environmental Screening Levels.
3.  The laboratory indicated that the spectra for sample SB-03-3.2 does not resemble the pattern for the 
      laboratory’s fresh gasoline standard. The TPHg value reported is likely due to the presence of non-gasoline 
     VOCs in the sample.

J = the analyte was positively identified, and the associated numerical value is the approximate 
      concentration of the analyte in the sample

< = constituent was not detected at or above the laboratory reporting limit shown
-- = not applicable

ND = not detected at or above the respective laboratory reporting limits
PAHs = polynuclear aromatic hydrocarbons
TPH = total petroleum hydrocarbons
TPHg = total petroleum hydrocarbons quantified as gasoline
TPHd = total petroleum hydrocarbons quantified as diesel
TPHmo = total petroleum hydrocarbons quantified as motor oil

U.S. EPA = U.S. Environmental Protection Agency

UJ = the analyte was not detected at a level greater than or equal to the laboratory reporting limit; however, 
          the laboratory reporting limit is approximate and may be inaccurate or imprecise
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Crown Chevrolet Cadillac Isuzu
7544 Dublin Boulevard and 6707 Golden Gate Drive

Dublin, California

Concentrations reported in micrograms per kilogram (µg/kg)

Sample 
ID Location

Depth
 (feet bgs) Date

Chloro-
benzene

1,2-
Dichloro-
benzene

1,4-
Dichloro-
benzene BTEX

All Other 
VOCs

SB-01-11.7 11.7 9/27/2010 NA NA NA ND NA
SB-01-13.8 13.8 9/27/2010 NA NA NA ND NA
SB-02-9.1 9.1 9/27/2010 NA NA NA ND NA
SB-02-11.5 11.5 9/27/2010 NA NA NA ND NA
SB-03-1.3 1.3 9/28/2010 < 3.8 < 3.8 < 3.8 NA ND
SB-03-2.8 2.8 9/28/2010 2,600 2 < 440 < 440 NA ND
SB-03-3.2 3.2 9/28/2010 90,000 < 5,200 5,400 NA ND
SB-03-6.5 6.5 9/28/2010 26,000 30,000 1,700 NA ND
SB-03-11.5 11.5 9/28/2010 6,500 15,000 < 440 NA ND
SB-04-3.0 3.0 9/27/2010 NA NA NA ND NA
SB-04-7.0 7.0 9/27/2010 NA NA NA ND NA
SB-04-8.5 8.5 9/27/2010 NA NA NA ND NA
SB-04-12.0 12.0 9/27/2010 NA NA NA ND NA
SB-08-15.7 SB-08 15.7 9/29/2010 NA NA NA ND NA

1,500 1,100 590 -- --Environmental Screening Level (residential land use) 3

TABLE 3

SUMMARY OF VOLATILE ORGANIC COMPOUNDS IN SOIL 1

SB-01

SB-02

SB-03

SB-04

Notes

Abbreviations

< = constituent was not detected at or above the laboratory reporting limit shown
bgs = below ground surface
NA = not analyzed
ND = not detected at or above the respective laboratory reporting limits
U.S. EPA = U.S. Environmental Protection Agency
VOCs = volatile organic compounds

-- = not applicable

2.  Results shown in bold exceed their respective Environmental Screening Levels.

1.  Samples were collected by AMEC Geomatrix, Inc., and analyzed by TestAmerica Laboratories, Inc., of 
     Pleasanton, California, using U.S. EPA Method 8260B for VOC analysis. Only detected constituents are 
     shown on this table; see associated laboratory analytical reports for individual analytes and reporting limits.

3.  California Regional Water Quality Control Board, San Francisco Region, 2007, Screening for 
     Environmental Concerns at Sites with Contaminated Soil and Groundwater, Table A-1. Shallow Soil 
     Screening Level (≤3m bgs), Residential Land Use (groundwater is a current or potential drinking 
     water resource), November, revised May 2008.
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Crown Chevrolet Cadillac Isuzu
7544 Dublin Boulevard and 6707 Golden Gate Drive

Dublin, California

Concentrations reported in micrograms per liter (µg/L)

Sample 
ID Location Date TPHg

TPHd
(unfiltered)

TPHd 
(filtered) 2

TPHmo 
(unfiltered)

TPHmo 
(filtered) 2 PAHs

SB-01 SB-01 9/27/2010 < 50 NA NA NA NA NA
SB-02 SB-02 9/27/2010 63 NA NA NA NA NA
SB-03 SB-03 9/28/2010 < 50 NA NA NA NA NA
SB-04 9/27/2010 < 50 < 51 < 52 < 300 3 < 310 3 ND

  SB-40 4 9/27/2010 < 50 < 52 < 53 < 310 3 < 320 3 ND
SB-05 SB-05 9/28/2010 NA < 51 < 52 < 310 3 < 310 3 ND
SB-06 SB-06 9/28/2010 NA < 51 < 53 < 310 3 < 320 3 ND
SB-07 SB-07 9/29/2010 NA 10 J < 52 < 310 3 < 310 3 ND
SB-08 SB-08 9/29/2010 < 50 < 51 < 52 < 310 3 < 310 3 ND
SB-10 SB-10 9/28/2010 NA < 51 < 53 < 300 3 < 320 3 ND
SB-11 SB-11 9/27/2010 NA < 51 < 52 < 300 3 < 310 3 ND
SB-12 SB-12 9/28/2010 NA 11 J < 52 < 310 3 < 310 3 ND

100 100 100 100 100 --

Notes

SB-04

Total Petroleum Hydrocarbons

TABLE 4

SUMMARY OF TOTAL PETROLEUM HYDROCARBONS AND 
POLYNUCLEAR AROMATIC HYDROCARBONS IN GROUNDWATER1

Environmental Screening Level 
(groundwater is a potential or current 
drinking water resource) 5

1. Samples were collected by AMEC Geomatrix, Inc., and analyzed by TestAmerica Laboratories, Inc., of

Abbreviations

NA = not analyzed
ND = not detected at or above the respective laboratory reporting limits
PAHs = polynuclear aromatic hydrocarbons
TPHg = total petroleum hydrocarbons quantified as gasoline
TPHd = total petroleum hydrocarbons quantified as diesel
TPHmo = total petroleum hydrocarbons quantified as motor oil
U.S. EPA = U.S. Environmental Protection Agency

J = the analyte was positively identified, and the associated numerical value is the approximate 
      concentration of the analyte in the sample

< = constituent was not detected at or above the laboratory reporting limit shown

4.  Sample SB-40 is a blind field duplicate sample of sample SB-04.

1.  Samples were collected by AMEC Geomatrix, Inc., and analyzed by TestAmerica Laboratories, Inc., of 
     Pleasanton, California. Samples were analyzed for TPHg using U.S. EPA Method 8260B; for TPHd and 
     TPHmo using U.S. EPA Method 8015B, following a silica gel preparation procedure in accordance with 
     U.S. EPA Method 3630C; and for PAHs using U.S. EPA Method 8270C with selective ion monitoring (SIM). 
     Only detected constituents are shown on this table; see associated laboratory analytical reports for 
     individual analytes and reporting limits.

2.  Extra sample volume for samples for TPHd and TPHmo analyses was filtered at the laboratory 
     prior to analysis using a 0.7-micron glass fiber filter.
3.  The laboratory reporting limits for all TPHmo analyses (i.e., from 300 to 320 µg/L) exceed the ESL of 100 µg/L. 
     However, the method detection limit for unfiltered TPHmo analyses is130 µg/L (and is up to 140 µg/L for 
     filtered TPHmo analyses); TPHmo was not detected at or above the method detection limit in any sample. 

5.  California Regional Water Quality Control Board, San Francisco Region, 2007, Screening for Environmental 
     Concerns at Sites with Contaminated Soil and Groundwater, Table F-1a, Groundwater Screening Levels 
     (groundwater is a current or potential drinking water source), November, revised May 2008.

-- = not applicable
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TABLE 5

SUMMARY OF VOLATILE ORGANIC COMPOUNDS AND CHROMIUM IN GROUNDWATER 1

Crown Chevrolet Cadillac Isuzu
7544 Dublin Boulevard and 6707 Golden Gate Drive

Dublin, California

Concentrations reported in micrograms per liter (µg/L)

Sample 
ID Location Date Benzene

Chloro-
benzene

1,2-
Dichloro-
benzene

1,4-
Dichloro-
benzene

cis-1,2-
DCE PCE TCE

All Other 
VOCs 

Analyzed

Dissolved 
Hexavalent 
Chromium

Total 
Chromium 2

Dissolved 
Total 

Chromium 3

SB-01 SB-01 9/27/2010 < 0.50 NA NA NA NA NA NA ND NA NA NA
SB-02 SB-02 9/27/2010 < 0.50 NA NA NA NA NA NA ND NA NA NA
SB-03 SB-03 9/28/2010 1.5 4 85 42 1.3 1.3 3.2 0.96 ND NA NA NA
SB-04 9/27/2010 < 0.50 NA NA NA NA NA NA ND NA NA NA
SB-40 5 9/27/2010 < 0.50 NA NA NA NA NA NA ND NA NA NA
SB-05 SB-05 9/28/2010 NA NA NA NA NA NA NA NA 1.1 20 2.5 J-
SB-06 SB-06 9/28/2010 NA NA NA NA NA NA NA NA 0.94 250 2.3 J-
SB-07 SB-07 9/29/2010 NA NA NA NA NA NA NA NA 1.7 44 2.8 J-
SB-08 SB-08 9/29/2010 < 0.50 NA NA NA NA NA NA ND 1.1 23 3.3 J-

1.0 25 10 5.0 6.0 5.0 5.0 -- 11 50 50

ChromiumVolatile Organic Compounds

SB-04

Environmental Screening Level 
(groundwater is a potential or current 
d i ki t ) 6

Notes

Abbreviations
-- = not applicable ND = not detected at or above the respective laboratory reporting limits
cis-1,2-DCE = cis-1,2 dichloroethene PCE = tetrachloroethene
J- = the result is an estimated quantity, but the result may be biased low TCE = trichloroethene
NA = not analyzed U.S. EPA = U.S. Environmental Protection Agency

1.  Samples collected by AMEC Geomatrix, Inc., and analyzed by TestAmerica Laboratories, Inc., of Pleasanton, California. Samples were analyzed for 
     VOCs using U.S. EPA Method 8260B, for hexavalent chromium using U.S. EPA Method 7199, and for total chromium and dissolved total chromium 
     using U.S. EPA Method 6020. Only detected constituents are shown on this table; see associated laboratory analytical reports for individual 
     analytes and reporting limits.

6.  California Regional Water Quality Control Board, San Francisco Region, 2007, Screening for Environmental Concerns at Sites with
     Contaminated Soil and Groundwater, Table F-1a, Groundwater Screening Levels (groundwater is a current or potential drinking water 
     source), November, revised May 2008.

drinking water resource) 6

5.  Sample SB-40 is a blind field duplicate sample of sample SB-04.
4.  Results shown in bold exceed their respective screening levels.

2.  The work plan specified that the samples would be analyzed for dissolved total chromium; however, the laboratory initially performed the analyses 
     with unfiltered samples. Therefore, the resultant total chromium values likely overestimate the concentration of chromium that is dissolved in groundwater. 
3.  The work plan specified that the samples would be analyzed for dissolved total chromium; however, the laboratory initially performed the analyses 
     with unfiltered samples. After this error was noted, AMEC requested that the analytical laboratory filter some remaining sample volume (from a different, 
     unpreserved container) and perform a dissolved total chromium analysis on each sample. However, since the unfiltered samples were stored in unpreserved 
     glass containers, rather than being filtered and then stored in preserved plastic containers as required by the analytical method, the dissolved total chromium 
     results were qualified as estimated and may be biased low.
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Figure

Explanation

!>
AMEC soil and/or grab groundwater sample 
location (September 27 through 29, 2010)

!(
Basics Environmental soil and/or grab ground-
water sample location (February 24 and 25, 2009)

! �D
Approximate location of historical Montgomery 
Ward monitoring well MW-102

Approximate location of historical Quest 
Laboratory underground storage tank

Approximate outline of former
bulk storage area

) Approximate location of storm drain inlet
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Explanation

!>
AMEC soil and/or grab groundwater sample 
location (September 27 through 29, 2010)

!(
Basics Environmental soil and/or grab groundwater 
sample location (February 24 and 25, 2009)

! �D
Approximate location of historical Montgomery 
Ward monitoring well MW-102

Approximate location of historical Quest 
Laboratory underground storage tank

Approximate outline of former bulk storage area

B3 4.0 ft

TPHg <1.0

TPHd <1.0

TPHmo <5.0

SB-02 9.1 ft 11.5 ft

TPHg <0.19 1.4

TPHd NA NA

TPHmo NA NA

SB-07 13.2 ft

TPHg NA

TPHd <1.0

TPHmo <50

SB-08 15.7 ft

TPHg <0.24

TPHd 1.1

TPHmo <49

Abbreviations:
< = not detected at  or above laboratory 
   reporting limit shown
bgs = below ground surface
mg/kg = milligrams per kilogram
NA = not analyzed
TPH = total petroleum hydrocarbons
TPHd = TPH quantified as diesel
TPHg = TPH quantified as gasoline
TPHmo = TPH quantified as motor oil

SB-08 15.7 ft

TPHg <0.24

TPHd 1.1

TPHmo <49

Sample Location

Analytes
Concentrations in mg/kg

Sample depths in feet bgs

B1 4.0 ft

TPHg <1.0

TPHd <1.0

TPHmo <5.0

B2 4.0 ft

TPHg <1.0

TPHd 1.1

TPHmo 5.4

B4 4.0 ft

TPHg <1.0

TPHd <1.0

TPHmo <5.0

B5 4.0 ft

TPHg <1.0

TPHd 1.9

TPHmo <5.0

B6 10.0 ft

TPHg <1.0

TPHd <1.0

TPHmo <5.0

B7 4.0 ft

TPHg <1.0

TPHd 33

TPHmo 180

B8 4.0 ft

TPHg <1.0

TPHd 1.3

TPHmo <5.0

B9 14.0 ft

TPHg <1.0

TPHd 1.4

TPHmo 5.5

B10 4.0 ft

TPHg <1.0

TPHd 1.6

TPHmo <5.0

SB-01 11.7 ft 13.8 ft

TPHg <0.18 13 J

TPHd NA NA

TPHmo NA NA

SB-03 1.3 ft 2.8 ft 3.2 ft 6.5 ft 11.5 ft

TPHg <0.19 <22 1200 <20 <22

TPHd NA NA NA NA NA

TPHmo NA NA NA NA NA

SB-04 3.0 ft 7.0 ft 8.5 ft 12.0 ft

TPHg <0.16 <0.20 <0.19 <0.20

TPHd 2.6 <0.99 <0.99 <1.0

TPHmo <50 <50 <49 <50

SB-06 3.0 ft 11.0 ft

TPHg NA NA

TPHd <0.99 <1.0

TPHmo <50 <50

SB-09 3.0 ft 4.9 ft 6.0 ft 11.8 ft

TPHg NA NA NA NA

TPHd <0.99 1.4 <0.99 <1.0

TPHmo <50 <50 <50 <50

SB-10 4.0 ft 9.0 ft 10.5 ft 11.5 ft

TPHg NA NA NA NA

TPHd 1.1 <0.99 <0.99 <1.0

TPHmo <50 <50 <49 <50

SB-11 12.8 ft

TPHg NA

TPHd <0.99

TPHmo <50

SB-12 12.0 ft

TPHg NA

TPHd <0.98

TPHmo <49

SB-05 0.7 ft 2.0 ft 11.5 ft

TPHg NA NA NA

TPHd 20 <0.99 <1.0

TPHmo 58 <50 <50
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Explanation

!> AMEC soil and/or grab groundwater sample location (September 27 through 29, 2010)

!(
Basics Environmental soil and/or grab groundwater 
sample location (February 24 and 25, 2009)

! �D Approximate location of historical Montgomery Ward monitoring well MW-102

Approximate location of historical Quest Laboratory underground storage tank

Approximate outline of former bulk storage area

Notes:
1. Results shown in bold exceed their respective screening levels.

Abbreviations:
< = not detected at or above laboratory 
   reporting limit shown
1,2-DCB = 1,2-dichlorobenzene
1,4-DCB = 1,4-dichlorobenzene
bgs = below ground surface
µg/kg = micrograms per kilogram
NA = not analyzed

Sample location

Analytes
Concentrations in µg/kg

Sample depths in feet bgs

B2 4.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

B4 4.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

B5 4.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

B6 10.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

B7 4.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

B8 4.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

B9 14.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

B10 4.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

SB-03 1.3 ft 2.8 ft 3.2 ft 6.5 ft 11.5 ft

Chlorobenzene <3.8 2,600 90,000 26,000 6,500

1,2-DCB <3.8 <440 <5,200 30,000 15,000

1,4-DCB <3.8 <440 5,400 1,700 <440

B1 4.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

B3 4.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5

B1 4.0 ft

Chlorobenzene <5

1,2-DCB <5

1,4-DCB <5
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Explanation

!> AMEC soil and/or grab groundwater sample location (September 27 through 29, 2010)

!(
Basics Environmental soil and/or grab groundwater 
sample location (February 24 and 25, 2009)

! �D Approximate location of historical Montgomery Ward monitoring well MW-102

Approximate location of historical Quest Laboratory underground storage tank

Approximate outline of former bulk storage area

Abbreviations:
< = not detected at or above laboratory  reporting limit shown
J = the analyte was positively identified, and the associated
     numerical value is the approximate concentration of the 
     analyte in the sample
NA = not analyzed
TPH = total petroleum hydrocarbons
TPHbo = TPH quantified as bunker oil
TPHd = TPH quantified as diesel
TPHg = TPH quantified as gasoline
TPHk = TPH quantified as kerosene
TPHmo = TPH quantified as motor oil
TPHss = TPH quantified as stoddard solvent
µg/L = micrograms per liter

Notes:
1.  Results shown in bold exceed their respective screening levels.
2.  Only results for unfiltered TPHd and TPHmo samples are shown.
     See Table 4 for additional information.
3.  The laboratory reporting limits for TPHmo analyses exceed the
     ESL of 100 µg/L. However, the method detection limit for 
     TPHmo analyses is 130 µg/L; TPHmo was not detected above
      the method detection limit in any sample.
4.  Duplicate sample results for SB-04 are shown in parentheses.

TPHg 65

TPHss 57

TPHd 2,400

TPHmo 2,100

TPHbo 2,700

TPHk 1,500

B1

TPHg <50

TPHss <50

TPHd 6,400

TPHmo 49,000

TPHbo 58,000

TPHk 1,200

B2

TPHg <50

TPHss <50

TPHd 930

TPHmo 4,500

TPHbo 6,100

TPHk 230

B3

TPHg <50

TPHss <50

TPHd 600

TPHmo 3,200

TPHbo 4,100

TPHk 110

B4

TPHg <50

TPHss <50

TPHd 65

TPHmo <250

TPHbo 170

TPHk <50

B5

TPHg <50

TPHss <50

TPHd 62

TPHmo 410

TPHbo 470

TPHk <50

B7

TPHg 550

TPHss 170

TPHd 230

TPHmo 270

TPHbo 530

TPHk 180

B8

TPHg <50

TPHss <50

TPHd 3,400

TPHmo 22,000

TPHbo 25,000

TPHk <500

B9

TPHg <50

TPHss <50

TPHd 2,400

TPHmo 23,000

TPHbo 25,000

TPHk <1,000

B10

By: Project No.

Figure

Sample location

Analytes
Concentrations in µg/L

TPHg <50

TPHd NA

TPHmo NA

SB-01

TPHg 63

TPHd NA

TPHmo NA

SB-02

TPHg <50

TPHd NA

TPHmo NA

SB-03

TPHg NA

TPHd <51

TPHmo <310 3

SB-05

TPHg NA

TPHd <51

TPHmo <310 3

SB-06

TPHg <50

TPHd <51

TPHmo <310 3

SB-08

TPHg NA

TPHd <51

TPHmo <300 3

SB-10

TPHg NA

TPHd <51

TPHmo <300 3

SB-11

TPHg NA

TPHd 11 J

TPHmo <310 3

SB-12

TPHg <50 (<50)

TPHd <51 (<52)

TPHmo <300 3 (<310 3)

SB-04

TPHg NA

TPHd 10 J

TPHmo <310 3

SB-07

TPHg <50

TPHd <51

TPHmo <310 3

SB-08
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Explanation

!> AMEC soil and/or grab groundwater sample location (September 27 through 29, 2010)

!(
Basics Environmental soil and/or grab groundwater 
sample location (February 24 and 25, 2009)

! �D Approximate location of historical Montgomery Ward monitoring well MW-102

Approximate location of historical Quest Laboratory underground storage tank

Approximate outline of former bulk storage area

PCE <0.5

Benzene <0.5

Chlorobenzene <0.5

1,2-DCB <0.5

B1

PCE NA

Benzene <0.50

Chlorobenzene NA

1,2-DCB NA

SB-01

PCE NA

Benzene <0.50

Chlorobenzene NA

1,2-DCB NA

SB-08

Notes:
1. Results shown in bold exceed their respective screening levels.

Abbreviations:
< = not detected at or above laboratory 
   reporting limit shown
1,2-DCB = 1,2-dichlorobenzene
NA = not analyzed
PCE = tetrachloroethlene
µg/L = micrograms per liter

Sasmple location

Analytes
Concentrations in µg/L

PCE NA

Benzene <0.50

Chlorobenzene NA

1,2-DCB NA

SB-08

PCE <0.5

Benzene <0.5

Chlorobenzene <0.5

1,2-DCB <0.5

B2

PCE <0.5

Benzene <0.5

Chlorobenzene <0.5

1,2-DCB <0.5

B3

PCE <0.5

Benzene <0.5

Chlorobenzene <0.5

1,2-DCB <0.5

B4

PCE 1.6

Benzene <0.5

Chlorobenzene <0.5

1,2-DCB <0.5

B5

PCE <0.5

Benzene <0.5

Chlorobenzene <0.5

1,2-DCB <0.5

B7

PCE 9.6

Benzene 2.9

Chlorobenzene 370

1,2-DCB 140

B8

PCE <0.5

Benzene <0.5

Chlorobenzene <0.5

1,2-DCB <0.5

B9

PCE NA

Benzene <0.50

Chlorobenzene NA

1,2-DCB NA

SB-02

PCE 3.2

Benzene 1.5

Chlorobenzene 85

1,2-DCB 42

SB-03

PCE NA

Benzene <0.50

Chlorobenzene NA

1,2-DCB NA

SB-04

PCE 1.9

Benzene <0.5

Chlorobenzene <0.5

1,2-DCB <0.5

B10
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Explanation

!> AMEC soil and/or grab groundwater sample location (September 27 through 29, 2010)

!(
Basics Environmental soil and/or grab groundwater 
sample location (February 24 and 25, 2009)

! �D Approximate location of historical Montgomery Ward monitoring well MW-102

Approximate location of historical Quest Laboratory underground storage tank

Approximate outline of former bulk storage area

Notes:
1.  Results shown in bold exceed their respective
     screening levels

Abbreviations:
< = not detected at or above laboratory 
    reporting limit shown
bgs = below ground surface
Hex Cr = dissolved hexavalent chromium
J- = the result is an estimated quantity, but the
    result may be biased low
mg/kg = milligrams per kilogram
Tot Cr = dissolved total chromium
µg/L = mircograms per liter

Tot Cr (4.0) 46

Tot Cr (W) 59

B1 [Basics]

Sample location

Concentrations in µg/L

(W) shown for
groundwater sample

Depth shown in feet 
bgs for soil samples Concentrations in mg/kg

Tot Cr (4.0) 46

Tot Cr (W) 59

B1

Hex Cr (W) 1.1

Tot Cr (W) 2.5 J-

SB-05
Hex Cr (W) 0.94

Tot Cr (W) 2.3 J-

SB-06

Hex Cr (W) 1.7

Tot Cr (W) 2.8 J-

SB-07

Hex Cr (W) 1.1

Tot Cr (W) 3.3 J-

SB-08

Tot Cr (10.0) 51

B6

(             )
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APPENDIX B 

Soil Boring Logs 
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Notes:

1.  Soil described using visual-manual procedures of American
Society of Testing and Materials (ASTM) Standard D 2488 for
guidance; a Standard based on the Unified Soil Classification
System.

2.  Soil color described according to Munsell Color Chart.

3.  Dashed lines separating soil strata represent inferred
boundaries between sampled intervals that may be abrupt or
gradual transitions.

4.  Solid lines represent approximate boundaries observed within
sample intervals.

5.  OVM = organic vapor meter, reading in volumetric parts per
million (ppm).

6.  Odor, if noted is subjective and not necessarily indicative of
specific compounds or concentrations.

7.  NA = not applicable.

Interval of recovered soil collected with a continuous core sampler.

Interval of no recovery.

Sample collected for chemical analysis and sample identification.

KEYFORM (REV. 6/2008)

Surface Elevation:

cementation, react. w/HCl, geo. inter.

DESCRIPTION
NAME (USCS):  color, moist, % by wt., plast. density, structure,

Boring Log Explanation

HAMMER WEIGHT: DROP:

FIRST COMPL.

LOGGED BY:

REG. NO.

DATE FINISHED:

TOTAL DEPTH (ft.): MEASURING POINT:

BORING LOCATION:

DRILLING CONTRACTOR:

DRILLING METHOD:

RESPONSIBLE PROFESSIONAL:

ELEVATION AND DATUM:

DATE STARTED:

DRILLING EQUIPMENT:

SAMPLING METHOD:

DEPTH TO WATER (ft.)

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Project No. OD10160070 Page 1 of 1
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Hand augered to 5 feet
bgs.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

ASPHALTIC CONCRETE : (5 inches thick)

LEAN CLAY with SAND (CL):  dark grayish brown (2.5Y 4/2), moist,
80% fines, 20% fine to medium sand, medium plasticity, firm

LEAN CLAY (CL):  dark grayish brown (2.5Y 4/2), moist, 90% fines,
10% fine sand, medium plasticity, firm

light olive brown (2.5Y 5/4), low plasticity, soft

olive brown (2.5Y 4/4), medium plasticity, firm

soft

firm

very dark greenish gray (10Y 3/1)

olive brown (2.5Y 4/4)

0

0

0

0

0

0

0

0

0

0

0

0.1

0.1

0.3
0.6

0.5

2.3

1.2

0.6

0.4

S
B

-0
1-

11
.7

S
B

-0
1-

13
.8

9/27/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

60' E, 20' N of NW corner of site

NA

PG 8541
RESPONSIBLE PROFESSIONAL:

20.0

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

A. Patton

9/27/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-01

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

NA

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:

FIRST

D
E

P
T

H
(f

ee
t)

SAMPLES
REMARKS

B
lo

w
s/

F
oo

t

S
am

pl
e

S
am

pl
e

N
o.

R
E

A
D

IN
G

(p
pm

)

O
V

M

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Project No. OD10160070 Page 1 of 2



Grab groundwater sample
SB-01 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 15 to 20
feet bgs.  Drive casing
retracted from bottom of
boring to 13 feet bgs to
maintain surface seal.
Depth to water measured
prior to sampling using an
electronic water level
meter at 1100 on
September 27, 2010:
11.6 feet bgs.

Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

LEAN CLAY (CL): cont'd

sand fraction fine to medium

Bottom of boring at 20.0 feet
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Log of Boring No. SB-01 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 6/2008)

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568
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Hand augered to 5 feet
bgs. Recovered soil not
logged.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

Grab groundwater sample
SB-02 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 12.5 to 17.5
feet bgs.  Drive casing
retracted from bottom of
boring to 12.5 feet bgs to
maintain surface seal.
Depth to water measured
prior to sampling using an
electronic water level
meter at 1030 on
September 27, 2010:
9.3 feet bgs.

ASPHALTIC CONCRETE : (5 inches thick)

LEAN CLAY (CL):  dark grayish brown (2.5Y 4/2), moist, 90% fines,
10% fine to medium sand, medium plasticity, firm

soft

mottled brownish yellow (10YR 6/6)

SANDY LEAN CLAY (CL):  dark greenish gray (10Y 4/1), moist,
65% fines, 35% fine sand, medium plasticity, soft

LEAN CLAY (CL):  greenish black (10Y 2.5/1), moist, 90% fines,
10% fine sand, medium plasticity, firm
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9/27/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

60' S of NE corner of site

NA

PG 8541
RESPONSIBLE PROFESSIONAL:

17.5

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

A. Patton

9/27/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-02

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

NA

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

dark grayish brown (2.5Y 4/2)

LEAN CLAY (CL): cont'd

SANDY LEAN CLAY (CL): dark grayish brown (2.5Y 4/2) mottled
with dark greenish gray (10Y 4/1)

Bottom of boring at 17.5 feet

Log of Boring No. SB-02 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 6/2008)

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568
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Hand augered to 5 feet
bgs.

PID equipment not
working due to dead
battery. OVM reading not
available from 4 feet bgs
to total depth.

Grab groundwater sample
SB-03 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 11 to 16
feet bgs.  Drive casing
retracted from bottom of
boring to 11 feet bgs to
maintain surface seal.
Depth to water measured
prior to sampling using an
electronic water level
meter at 1720 on
September 28, 2010:
14.4 feet bgs.

ASPHALTIC CONCRETE : (4 inches thick)

AGGREGATE BASE : (3 inches thick)

SANDY LEAN CLAY with GRAVEL (CL):  olive brown (2.5Y 4/3),
moist, 60% fines, 25% fine to coarse sand, 15% fine to coarse
gravel, medium plasticity, firm

GRAVELLY LEAN CLAY with SAND (CL):  dark greenish gray
(5GY 4/1), moist, 55% fines, 25% fine gravel, 20% fine to corse
sand, medium plasticity, firm

LEAN CLAY (CL):  black (2.5Y 2.5/1), moist, 90% fines, 10% fine
sand, medium plasticity, hard

dark gray (2.5Y 4/1)

SANDY LEAN CLAY (CL)

dark grayish brown (2.5Y 4/2)

soft
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MEASURING POINT:

DATE FINISHED:

RESPONSIBLE PROFESSIONAL:

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:
LOGGED BY:

COMPL.

TOTAL DEPTH (ft.):

A. Patton

G. Stemler

NA

16.0

9/29/10 9/29/10

Not surveyed; datum is ground surface
3' W of S corner of Service Area 2 sump

PeneCore Drilling

Direct push

Geoprobe 7822 DT

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

NA

BORING LOCATION:

Log of Boring No. SB-03

DROP:

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:

FIRST

PG 8541

NA

Ground surface
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Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

SANDY LEAN CLAY with GRAVEL (CL)

LEAN CLAY (CL): cont'd

Bottom of boring at 16.0 feet

Log of Boring No. SB-03 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 6/2008)

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568
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Hand augered to 5 feet
bgs.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

Grab groundwater sample
SB-04 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 11 to 16
feet bgs.  Drive casing
retracted from bottom of
boring to 11 feet bgs to
maintain surface seal.

CONCRETE : (4 inches thick)

CLAYEY SAND with GRAVEL (SC):  light olive brown (2.5Y 5/4),
moist, 50% fine to coarse sand, 30% medium plasticity fines, 20%
fine to coarse gravel  [FILL]

LEAN CLAY (CL):  black (2.5Y 2.5/1), moist, 90% fines, 10% fine
sand, medium plasticity, hard

GRAVELLY LEAN CLAY (CL): light olive brown (2.5Y 5/4)

very dark greenish gray (10Y 3/1)

SANDY LEAN CLAY (CL): 40% fine sand, soft

SANDY LEAN CLAY (CL): 40% fine sand, soft

dark olive brown (2.5Y 3/3)
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9/27/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

75' W, 35' S of SE corner of Bldg. B

NA

PG 8541
RESPONSIBLE PROFESSIONAL:

16.0

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

A. Patton

9/27/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-04

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

NA

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

LEAN CLAY (CL): cont'd
SANDY LEAN CLAY (CL)

Bottom of boring at 16.0 feet

0.4

0.3

Log of Boring No. SB-04 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 6/2008)

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568
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Hand augered to 5 feet
bgs.

Grab groundwater sample
SB-05 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 10 to 15
feet bgs.  Drive casing
retracted from bottom of
boring to 10 feet bgs to
maintain surface seal.
Depth to water measured
prior to sampling using an
electronic water level
meter at 1400 on
September 28, 2010:
11.2 feet bgs.

Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

ASPHALTIC CONCRETE : (1 inch thick)

AGGREGATE BASE : (3 inches thick)

LEAN CLAY (CL): black (2.5Y 2.5/1) trace mottling very dark
greenish gray (10Y 3/1), moist, 90% fines, 10% fine sand, medium
plasticity, firm

olive brown (2.5Y 4/3)

SANDY LEAN CLAY (CL):  olive brown (2.5Y 4/3), moist, 65%
fines, 35% fine sand, medium plasticity, firm

LEAN CLAY (CL): black (2.5Y 2.5/1)

Bottom of boring at 15.0 feet
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9/28/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

210' W, 10' N of SE corner of N site parcel

NA

PG 8541
RESPONSIBLE PROFESSIONAL:

15.0

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

A. Patton

9/28/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-05

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

NA

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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Hand augered to 5 feet
bgs.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

Grab groundwater sample
SB-06 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 10 to 15
feet bgs.  Drive casing
retracted from bottom of
boring to 10 feet bgs to
maintain surface seal.
Depth to water measured
prior to sampling using an
electronic water level
meter at 1105 on
September 28, 2010:
10.8 feet bgs.

Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

ASPHALTIC CONCRETE : (1 inch thick)

CONCRETE : (18 inches thick)

LEAN CLAY (CL):  black (2.5Y 2.5/1), moist, 90% fines, 10% fine
sand, medium plasticity, firm

dark olive brown (2.5Y 3/3)

contains trace gravel
olive brown (2.5Y 4/3)

CLAYEY SAND (SC):  light olive brown (2.5Y 5/3), wet, 55% fine to
medium sand, 45% medium plasticity fines

LEAN CLAY (CL): light olive brown (2.5Y 5/3) mottled with yellowish
brown (10YR 5/6), moist, 90% fines, 10% fine sand, medium
plasticity, firm

black (2.5Y 2.5/1)

Bottom of boring at 15.0 feet
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9/28/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

SE corner of northern site parcel, near storm drain

NA

PG 8541
RESPONSIBLE PROFESSIONAL:

15.0

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

A. Patton

9/28/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-06

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

11.0

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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Hand augered to 5 feet
bgs.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

Grab groundwater sample
SB-07 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 12 to 17
feet bgs.  Drive casing
retracted from bottom of
boring to 12 feet bgs to
maintain surface seal.
Depth to water measured
prior to sampling using an
electronic water level
meter at 945 on
September 29, 2010:
13.8 feet bgs.

ASPHALTIC CONCRETE : (2 inches thick)

AGGREGATE BASE : (8 inches thick)

GRAVELLY LEAN CLAY with SAND (CL):  black (2.5Y 2.5/1),
moist, 65% fines, 20% fine gravel, 15% fine to coarse sand,
medium plasticity, firm

hard

LEAN CLAY (CL):  olive brown (2.5Y 4/3), moist, 90% fines, 10%
fine sand, medium plasticity, firm

trace gravel

SANDY LEAN CLAY with GRAVEL (CL): soft

CLAYEY SAND (SC): wet
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9/29/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

70' W, 35' S of NE corner of southern site parcel

NA

PG 8541
RESPONSIBLE PROFESSIONAL:

17.0

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

A. Patton

9/29/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-07

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

13.2

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

soft

LEAN CLAY (CL): cont'd

black (2.5Y 2.5/1)

Bottom of boring at 17.0 feet

Log of Boring No. SB-07 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 6/2008)

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568
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Hand augered to 5 feet
bgs.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

AGGREGATE BASE : (7 inches thick)

GRAVELLY LEAN CLAY (CL):  black (2.5Y 2.5/1), moist, 65%
fines, 20% fine gravel, 15% fine to coarse sand, medium plasticity,
firm

CLAYEY SAND with GRAVEL (SC)

CLAYEY SAND with GRAVEL (SC)

firm

0

0

0

0

CLAYEY SAND with GRAVEL (SC): olive brown (2.5Y 4/3) mottled
with yellowish red (5YR 5/6)

trace coarse gravel
soft

9/29/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

135' S, 60' W of NE corner of southern site parcel

RESPONSIBLE PROFESSIONAL:

20.0

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

9/29/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

PG 8541

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-08

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

15.3

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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LEAN CLAY with SAND (CL):  olive brown (2.5Y 4/3), moist, 80%
fines, 20% fine to coarse sand, medium plasticity, firm

I:\PROJECT\...\OD10160070\10000_LOGS\GINT\DRAWINGS\SB-08.GDW     OAKBOREV (REV. 6/2008)

A. Patton

NA



LEAN CLAY with SAND (CL): cont'd

55% fines, 45% fine sand

LEAN CLAY (CL)

black (2.5Y 2.5/1)
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Log of Boring No. SB-08 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568
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Grab groundwater sample
SB-08 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 15 to 20
feet bgs.  Drive casing
retracted from bottom of
boring to 15 feet bgs to
maintain surface seal.
Depth to water measured
prior to sampling using an
electronic water level
meter at 850 on
September 29, 2010: 15.2
feet bgs.



Hand augered to 5 feet
bgs.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

CONCRETE : (4 inches thick)

AGGREGATE BASE : (3 inches thick)

SANDY LEAN CLAY with GRAVEL (CL):  olive brown (2.5Y 4/3),
moist, 60% fines, 20% fine to coarse sand, 20% fine to coarse
gravel, medium plasticity, firm  [FILL]

CLAYEY SAND (SC)

LEAN CLAY with SAND (CL):  olive brown (2.5Y 4/3), moist, 80%
fines, 20% fine to coarse sand, medium plasticity, firm

dark greenish gray (5GY 4/1)

LEAN CLAY (CL):  black (2.5Y 5/1), moist, 90% fines, 10% fine
sand, medium plasticity, firm

contains trace gravel
grayish brown (2.5Y 5/2)

SANDY LEAN CLAY (CL)

soft

Bottom of boring at 15.0 feet
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9/28/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

120' W of SE corner of Bldg. B

NA

PG 8541
RESPONSIBLE PROFESSIONAL:

15.0

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

A. Patton

9/28/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-09

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

NA

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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Hand augered to 5 feet
bgs.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

CONCRETE : (4 inches thick)

LEAN CLAY with SAND (CL):  black (2.5Y 2.5/1), moist, 80% fines,
20% fine to coarse sand, medium plasticity, firm

CLAYEY SAND with GRAVEL (SC):  light yellowish brown (2.5Y
6/4), moist, 50% fine to coarse sand, 25% fine to coarse gravel,
25% medium plasticity fines

LEAN CLAY (CL):  black (2.5Y 2.5/1), moist, 90% fines, 10% fine
sand, medium plasticity, firm

contains trace gravel
dark grayish brown (2.5Y 4/2)

SANDY LEAN CLAY (CL):  dark grayish brown (2.5Y 4/2), moist,
65% fines, 35% fine sand, medium plasticity, soft

LEAN CLAY CL (CL)
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9/28/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

South end of car wash

RESPONSIBLE PROFESSIONAL:

16.5

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

9/28/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-10

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

NA

PG 8541

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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I:\PROJECT\...\OD10160070\10000_LOGS\GINT\DRAWINGS\SB-10.GDW     OAKBOREV (REV. 6/2008)

A. Patton

NA

Grab groundwater sample
SB-10 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 11.5 to 16.5
feet bgs.  Drive casing
retracted from bottom of
boring to 11.5 feet bgs to
maintain surface seal.
Depth to water measured
prior to sampling using an
electronic water level
meter at 840 on
September 28, 2010:
15.5 feet bgs.



Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

SANDY LEAN CLAY (CL): cont'd

LEAN CLAY (CL):  dark olive brown (2.5Y 3/3), moist, 90% fines,
10% fine sand, low plasticity, firm

Bottom of boring at 16.5 feet

0

0

0

Log of Boring No. SB-10 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568
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Hand augered to 5 feet
bgs.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

Grab groundwater sample
SB-11 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 13 to 18
feet bgs.  Drive casing
retracted from bottom of
boring to 13 feet bgs to
maintain surface seal.
Depth to water measured
prior to sampling using an
electronic water level
meter at 1355 on
September 27, 2010:
12.0 feet bgs.

ASPHALTIC CONCRETE : (6 inches thick)

LEAN CLAY with SAND (CL):  very dark gray (10YR 3/1), moist,
75% fines, 25% fine to coarse sand, medium plasticity, hard

dark grayish brown (2.5Y 4/2), contains trace gravel

LEAN CLAY (CL):  dark grayish brown (2.5Y 4/2), moist, 90% fines,
10% fine sand, medium plasticity, firm

very dark grayish brown (2.5Y 3/2)

SANDY LEAN CLAY (CL): light olive brown (2.5Y 5/4) mottled with
dark yellowish brown (10YR 4/6), moist, 65% fines, 35% fine to
medium sand, medium plasticity, soft

LEAN CLAY (CL):  very dark grayish brown (10YR 4/6), moist, 90%
fines, 10% fine sand, medium plasticity, firm
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9/27/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

50' south of car wash

NA

PG 8541
RESPONSIBLE PROFESSIONAL:

18.0

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

A. Patton

9/27/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-11

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

NA

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

LEAN CLAY (CL): cont'd

dark grayish brown (2.5Y 4/2)

SANDY LEAN CLAY (CL)

Bottom of boring at 18.0 feet

Log of Boring No. SB-11 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 6/2008)

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Project No. OD10160070 Page 2 of 2

D
E

P
T

H
(f

ee
t)

SAMPLES
REMARKS

B
lo

w
s/

F
oo

t

S
am

pl
e

S
am

pl
e

N
o.

R
E

A
D

IN
G

(p
pm

)

O
V

M



Hand augered to 5 feet
bgs.

OVM = MiniRAE 2000 PID
calibrated with 100 ppm
isobutylene standard.

Grab groundwater sample
SB-12 collected through 5
feet of 1-inch OD Sch. 40
PVC screen (0.010-inch
slot size) placed in
borehole from 12 to 17
feet bgs.  Drive casing
retracted from bottom of
boring to 12 feet bgs to
maintain surface seal.

ASPHALTIC CONCRETE : (2 inches thick)

AGGREGATE BASE : (5 inches thick)

LEAN CLAY (CL):  black (2.5Y 2.5/1), moist, 90% fines, 10% fine
sand, medium plasticity, firm

LEAN CLAY (CL):  olive brown (2.5Y 4/3), moist, 85% fines, 15%
fine sand, medium plasticity, firm

SANDY LEAN CLAY (CL):  olive brown (2.5Y 4/3), moist, 55%
fines, 45% fine sand, medium plasticity, firm

LEAN CLAY (CL)
black (2.5Y 2.5/1)
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9/28/10
MEASURING POINT:

DATE FINISHED:

NA

PeneCore Drilling

Direct push

Geoprobe 7822 DT

95' W, 230' S of SE corner of Bldg. B

NA

PG 8541
RESPONSIBLE PROFESSIONAL:

17.0

OAKBOREV (REV. 6/2008)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

NA

G. Stemler

DRILLING EQUIPMENT:

Not surveyed

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:

A. Patton

9/28/10

Not surveyed; datum is ground surface

LOGGED BY:

Ground surface
COMPL.

TOTAL DEPTH (ft.):

BORING LOCATION:

Log of Boring No. SB-12

DROP:

Geoprobe DT21 dual-tube sampling system [5’ x 1.25"]

NA

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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Borehole destroyed using
Type I-II neat cement
grout placed from total
depth to ground surface
with a tremie pipe.

SANDY LEAN CLAY (CL): cont'd
brown (10YR 4/3)

Bottom of boring at 17.0 feet

0

0

0

Log of Boring No. SB-12 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 6/2008)

PROJECT: 7544 DUBLIN BOULEVARD
Dublin, California 94568
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APPENDIX C 
DATA QUALITY REVIEW  

Crown Chevrolet Cadillac Isuzu 
7544 Dublin Boulevard and 6707 Golden Gate Drive 

Dublin, California 

AMEC evaluated the analytical data using guidelines set forth in the U.S. Environmental 
Protection Agency’s (EPA’s) USEPA Contract Laboratory Program National Functional 
Guidelines for Superfund Organic Methods Data Review (U.S. EPA, 2008), and the USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (U.S. EPA, 2010).  

Quality assurance procedures for soil samples included the collection and analysis of one matrix 
spike/matrix spike duplicate (MS/MSD) sample; laboratory analysis of method blank samples, 
surrogate spikes, and laboratory control samples/laboratory control sample duplicates 
(LCS/LCSDs); and evaluation of the analytical results.  

Quality assurance procedures for groundwater samples included the collection and analysis of 
one blind field duplicate sample and two MS/MSD samples; laboratory analysis of method blank 
samples, surrogate spikes, and LCS/LCSDs; and evaluation of the analytical results.  

The blind duplicate groundwater sample was collected from soil boring SB-04 and labeled SB-
40. The groundwater MS/MSD samples were collected from borings SB-04 and SB-07 and the 
soil MS/MSD sample was collected from boring SB-07. 

The data quality review also included a data completeness check of the data packages, a 
transcription check of sample results, and a review of all laboratory reporting forms. Qualified 
data are included in the data summary tables in the main body of this report, and data qualifiers 
are hand-written onto the laboratory analytical reports in Appendix D.  

SOIL DATA QUALITY REVIEW 

A review of soil data quality is provided in the following sections. 

DATA ACCURACY 
Data accuracy was assessed by the analysis of LCS, LCSD, MS samples, and MSD samples 
and evaluation of the recovery of spiked compounds, and is expressed as a percentage of the 
true or known concentrations. Surrogate recoveries and blank results also were used to assess 
accuracy.  

Spike Compounds 
No soil results were qualified due to MS, MSD, LCS or LCSD recoveries. 
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Surrogate Recoveries 
All surrogate recoveries were within their respective quality control criteria.  

Method Blanks 
There were no detections in the method blank samples.  

Other Factors 
Other factors influenced data accuracy of soil sample results as reported by the analytical 
laboratory.  

Calibration Range Exceedances 

The analytical laboratory noted that one result exceeded the calibration range (i.e., total 
petroleum hydrocarbons quantified as gasoline (TPHg) in sample SB-01-13.8). The affected 
result was qualified with “J” to indicate that the analyte was positively identified, and the 
associated numerical value is the approximate concentration of the analyte in the sample. 

Chromatographic Analysis 

The analytical laboratory noted that one sample result exhibited a chromatographic pattern that 
did not match the laboratory standard for the target analyte, TPHg. Volatile organic compounds 
present in sample SB-03-3.2 were detected in the carbon range used by the laboratory to 
quantify TPHg; however, the laboratory indicated that the spectra for sample SB-03-3.2 does 
not resemble the pattern for the laboratory’s fresh gasoline standard.  

DATA PRECISION 
Data precision is evaluated by comparing analytical results from duplicate sample pairs and 
evaluating the calculated relative percent difference (RPD) between the data sets. Results for 
LCS/LCSD and MS/MSD samples were evaluated to assess the precision of the analytical 
methods for the soil sample data.  

The RPDs between the MS and the MSD results were greater than acceptable limits for the 
polynuclear aromatic hydrocarbons (PAH) compounds acenaphthene, acenaphthylene, 
fluorene, naphthalene, and phenanthrene. The associated project sample results (i.e., soil 
samples SB-05-0.7, SB-05-11.5, SB-06-3.0, SB-06-11.0, SB-07-13.2, SB-08-15.7, SB-09-4.9, 
SB-09-11.8, SB-10-11.5, SB-12-12) were qualified with “J” for detected results to indicate that 
the analyte was positively identified and the associated numerical value is the approximate 
concentration of the analyte in the sample. Non-detect results were qualified with “UJ” to 
indicate that the analyte was not detected at a level greater than or equal to the laboratory 
reporting limit; however, the laboratory reporting limit is approximate and may be inaccurate or 
imprecise. 

The RPDs for the all LCS/LCSD analyses were within criteria. 
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DATA COMPLETENESS  
Completeness is the ratio of the number of valid sample results to the total number of samples 
analyzed with a specific matrix and/or analysis. The percent complete is calculated by the 
following equation: 

% Complete = (number of valid measurements) × 100 
 (number of measurements planned)  

 
The percent complete for soil sample data collected during the September 2010 sampling event 
is 100 percent.  

SUMMARY OF SOIL DATA QUALITY REVIEW 
Based on an evaluation of data quality, some data were qualified as estimated (qualified with 
“J”). Some data were qualified as not detected at or above the laboratory reporting limit; 
however, the laboratory reporting limit is approximate and may be inaccurate or imprecise 
(qualified with “UJ”). Overall, the results of the data quality review indicate that the analytical 
results are valid and useable. The data, as qualified, are acceptable and can be used for 
decision-making purposes; however, the limitations identified by the applied qualifiers should be 
considered when using the data. 

GROUNDWATER DATA QUALITY REVIEW 

A review of groundwater data quality is provided in the following sections. 

DATA ACCURACY 
Data accuracy was assessed by the analysis of LCS, LCSD, MS samples, and MSD samples 
and evaluation of the recovery of spiked compounds, and is expressed as a percentage of the 
true or known concentrations. Surrogate recoveries and blank results also were used to assess 
accuracy.  

Spike Compounds 
Results for several analytes were qualified due to MS and MSD recoveries that were outside 
acceptable laboratory control limits. MS and MSD recoveries were below the laboratory control 
limits for the PAH compounds benzo(g,h,i)perylene, indeno(1,2,3-cd)pyrene, and 
dibenz(a,h)anthracene. All associated project sample results (i.e., groundwater samples SB-05, 
SB-06, SB-07, SB-08, SB-10, SB-12) were non-detect and were qualified with “UJ” to indicate 
that the analyte was not detected at a level greater than or equal to the laboratory reporting 
limit; however, the laboratory reporting limit is approximate and may be inaccurate or imprecise. 

No results were qualified due to LCS or LCSD recoveries. 
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Surrogate Recoveries 
All surrogate recoveries were within their respective quality control criteria.  

Method Blanks 
There were no detections in associated method blank samples.  

Other Factors 
Other factors influenced data accuracy as reported by the analytical laboratory.  

Reporting Trace Compounds 

At AMEC’s request, the analytical laboratory reported the results for total petroleum 
hydrocarbons quantified as diesel (TPHd) and total petroleum hydrocarbons quantified as motor 
oil (TPHmo) that were positively identified between their respective method detection limits 
(MDLs) and the RLs. The TPHd results for groundwater samples SB-07 and SB-12 were 
qualified with “J” to indicate that the analyte was positively identified, and the associated 
numerical value is the approximate concentration of the analyte in the sample.  

Sample Preparation and Preservation 

The work plan specified that the samples SB-05, SB-06, SB-07, and SB-08 would be analyzed 
for dissolved total chromium; however, the laboratory initially performed the analyses with 
unfiltered samples. After this error was noted, AMEC requested that samples be reanalyzed by 
the analytical laboratory using excess groundwater from other sample containers collected from 
these borings. The sample volume used for the reanalysis was unfiltered and unpreserved 
between sampling (on September 28 and 29, 2010) and sample extraction (on October 4, 
2010), and was stored in a glass container. The laboratory filtered the samples and performed 
dissolved total chromium analysis. However, since the unfiltered samples were stored in 
unpreserved glass containers, rather than being filtered and then stored in preserved plastic 
containers as required by the analytical method, the dissolved total chromium results for 
samples SB-05, SB-06, SB-07 and SB-08 were qualified with “J-” for detections, to indicate that 
the result is an estimated quantity, but the result may be biased low.  

DATA PRECISION 
Data precision is evaluated by comparing analytical results from duplicate sample pairs and 
evaluating the calculated relative percent difference (RPD) between the data sets. Results for 
LCS/LCSD and MS/MSD samples and one field duplicate sample were evaluated to assess the 
precision of the analytical methods. The RPDs for the all LCS/LCSD and MS/MSD analyses 
were within criteria. There were no detections in the primary sample SB-04 and its field 
duplicate sample, SB-40.  
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DATA COMPLETENESS  
Completeness is the ratio of the number of valid sample results to the total number of samples 
analyzed with a specific matrix and/or analysis. The percent complete is calculated by the 
following equation: 

% Complete = (number of valid measurements) × 100 
 (number of measurements planned)  

 
The percent complete for groundwater sample data collected during the September 2010 
sampling event is 100 percent. 

SUMMARY OF GROUNDWATER DATA QUALITY REVIEW 
Based on an evaluation of data quality, some data were qualified as positively identified, and the 
associated numerical value is the approximate concentration of the analyte in the sample 
(qualified with “J”); some data were qualified as estimated quantities that may be biased low 
(qualified with “J-”); and some data were qualified as not detected at a level greater than or 
equal to the laboratory reporting limit, but the laboratory reporting limit is approximate and may 
be inaccurate or imprecise (qualified with “UJ”). Overall, the results of the data quality review 
indicate that the analytical results are valid and useable. The data, as qualified, are acceptable 
and can be used for decision-making purposes; however, the limitations identified by the applied 
qualifiers should be considered when using the data. 



 

APPENDIX D 

Copies of Laboratory Analytical Reports 
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