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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) has prepared this Updated Site Conceptual Model 
and Case Closure Request on behalf of Chevron Environmental Management Company 
(Chevron) for former Chevron service station 9-1583 located at 5509 Martin Luther King 
Jr. Way in Oakland, California.  Based on our review of the site background and 
conditions, the site meets the San Francisco Bay Regional Water Quality Control Board 
(RWQCB) criteria for closure as a low-risk groundwater case as described in their 
January 5, 1996 memorandum entitled Interim Guidance on Required Cleanup at Low-Risk 
Fuel Sites.  Presented below are the site description and background, site conditions and 
discussion of remaining impacts, an evaluation of potential risk, the rationale for closure 
based on the low-risk criteria, and our conclusions and recommendations. 
 
 

2.0 SITE DESCRIPTION AND BACKGROUND 

The site is located on the northwest corner of the intersection of Martin Luther King Jr. 
Way (formerly Grove Street) and 55th Street (Figure 1), and is currently occupied by a 
Super Stop gas station.  Existing station facilities include three 10,000-gallon fuel 
underground storage tanks (USTs), four dispenser islands, and a station building.  The 
site is bounded by Martin Luther King Jr. Way to the east, 55th Street to the south, a 
single-family residential property to the west, and single- and multi-family residential 
properties to the north. 
 
The site was occupied by a Chevron service station from approximately 1968, when 
Chevron first leased the property, through 1998.  In addition to the existing facilities, a 
1,000-gallon used-oil UST, three hydraulic hoists, and an oil-water clarifier were also 
present at the site.  The four USTs reportedly were installed in 1984; no information 
regarding previous USTs is known.  Since that time, the product piping has been 
upgraded (1989), the used-oil UST removed (1995), the hydraulic hoists and clarifier 
removed (1998), and the dispensers upgraded (1998).  Chevron sold the station facilities 
in November 1998.  The site has been occupied by the Super Stop station since 2003.  The 
USTs appear to have been reconfigured sometime after 2003, as three grades of gasoline 
and diesel are currently dispensed at the site.  Current and former site features are 
shown on Figure 2. 
 
Environmental work has been ongoing since 1983 and has included the installation of 
monitoring wells MW-1 through MW-8 and soil vapor wells VP-1 through VP-5, the 
drilling of borings B-1 through B-5, and confirmation sampling during UST and fueling 
system removal/upgrade work.  Remedial activities have consisted of over-excavation 
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during product piping upgrade work and used-oil UST removal (approximately 
105 cubic yards); and removal of a small volume of light non-aqueous phase liquid 
(LNAPL) from MW-3 via hand bailing in 1992.  A summary of the environmental work 
is presented in Appendix A.  The approximate well, boring, and soil sample locations, 
and the excavation extents, are shown on Figure 2.  The historical soil, groundwater, and 
soil vapor analytical results are presented in Tables 1 through 3, respectively. 
 
Land use in the vicinity of the site is mixed commercial and residential.  A 76 service 
station is present to the south of the site across 55th Street.  This facility was a fuel release 
case that was closed in 2010 (former BP #11127 at 5425 Martin Luther King Jr. Way; 
ACEH Case No. RO0000241). 
 
 

3.0 SITE CHARACTERISTICS 

3.1 REGIONAL GEOLOGY AND HYDROGEOLOGY 

The site is located in the East Bay Plain groundwater sub-basin1, approximately 1.5 miles 
east of San Francisco Bay, and 2 miles north of Lake Merritt.  The basin is an elongated, 
northwest–trending, flat alluvial plain occupying approximately 115 square miles.  The 
bottom of the basin is the contact between the consolidated and unconsolidated 
sediments, which can occur at maximum depths of 1,000 feet.  The Oakland Sub-area 
consists of a series of alluvial fan deposits.  There are no well-defined estuarine mud 
units that act as aquitards for groundwater migration2.  Designated beneficial uses for 
groundwater according to the basin plan include municipal, industrial, and agricultural 
uses. 
 
The site elevation is approximately 85 feet above mean sea level and local topography 
slopes gently to the west-southwest toward San Francisco Bay.  Soil in the site vicinity 
consists of Holocene-age, medium-grained alluvium consisting of unconsolidated, 
moderately sorted, fine sand, silt, and clayey silt with a few thin beds of coarse sand3. 
These materials are underlain by late Pleistocene-age alluvium consisting of weakly 
consolidated, slightly weathered, poorly sorted, interbedded clay, silt, sand, and gravel. 
 
 

                                                      
1. RWQCB, 2007, San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan), 

January 18. 
2. Department of Water Resources Bulletin 118 (Basin Number 2-9.04). 
3. Helley E. J., et al., 1979, Flatland Deposits of the San Francisco Bay Region, California: U.S. Geological 

Survey Professional Paper 943. 



 
  
 

611960 (4) 3 CONESTOGA-ROVERS & ASSOCIATES 

3.2 SITE GEOLOGY AND HYDROGEOLOGY 

Soil encountered beneath the site has predominantly been clay with some silt and trace 
sand to the maximum explored depth of 26.5 feet below grade (fbg).  South of the site, 
soil has included minor discontinuous clayey to silty sand and sand bedding.  Copies of 
the historical site boring logs are presented in Appendix B.  Geologic cross-sections 
depicting the best available information on the shallow subsurface are presented on 
Figures 3 and 4. 
 
Groundwater was encountered during drilling at depths ranging from approximately 
10 to 18 fbg.  Depth to groundwater in the site wells has ranged from approximately 
6.5 to 16 feet below top of casing (TOC), but typically fluctuates between 8 and 13 feet 
below TOC.  The historical range of groundwater elevations measured in the wells is 
shown on the cross-sections (Figures 3 and 4). 
 
Prior to 1995, the calculated groundwater flow direction was consistently to the 
north-northwest toward San Francisco Bay.  Following the installation of wells MW-7 
and MW-8 in the northwest portion of the site, the flow direction appeared to shift 
approximately 180 degrees to the east-southeast.  CRA reviewed historic monitoring 
data to evaluate why the flow direction appeared to shift away from the expected 
direction, and concluded that the apparent shift was due to differences in well elevation 
survey data.  Wells MW-1 through MW-6 were surveyed in 1990 using the  
National Vertical Geodetic Datum (NVGD 1929) as the reference datum, while wells 
MW-7 and MW-8 were surveyed in 1994 using the North American Vertical Datum of 
1988 (NAVD 88) as the reference datum.  The measured groundwater elevations in 
MW-7 and MW-8 were consistently 1 to 2 feet higher than those in the remaining wells, 
resulting in the calculated flow direction being to the southeast.  There reportedly is a 
difference between NVGD 1929 and NAVD 88 of approximately 0.835 meters (2.74 feet). 
CRA had all the site wells resurveyed in 2009 using the same reference datum, and 
corrected the previous groundwater elevations in MW-7 and MW-8 with the new data, 
resulting in a groundwater flow direction to the northwest (see rose diagram on 
Figure 2).  The updated survey data along with the well construction details are 
presented in Table 4. 
 
 
3.3 NEARBY WELLS AND SENSITIVE RECEPTORS 

Nearby Wells 

In 2002, Delta Environmental Consultants, Inc. (Delta) reviewed California Department 
of Water Resources (DWR) and Alameda County Public Works Agency (ACPWA) files 
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to identify any water-supply wells within 2,000 feet of the site.  One well was identified 
within the search radius: an industrial well approximately 1,400 feet northwest 
(downgradient).  Delta also identified a cathodic protection well as being within the 
radius; however, this well was mapped incorrectly and was not within 2,000 feet of the 
site.  A copy of Delta’s August 1, 2002 Sensitive Receptor Survey report is presented in 
Appendix C. 
 
A well survey conducted in 2010 by ARCADIS for the former BP facility identified  
one irrigation and two industrial wells within ½-mile, along with numerous non-water 
supply wells.  Details were not available, however, the irrigation well was located 
upgradient, and the wells located downgradient were approximately ½-mile from the 
facility and predominantly monitoring wells (Appendix C). 
 
Sensitive Receptors 

Also in 2010, ARCADIS performed an internet search to identify any sensitive receptors 
within 2,500 feet of the former BP facility.  Three schools were identified; however, all 
were located at least 1,200 feet southwest (crossgradient). 
 
As previously mentioned, residential properties are located to the north and west of the 
site (Figure 2).  In 2011, CRA also performed an internet search to identify any potential 
sensitive receptors within ½-mile of the site and identified the following: 
 
 VAT Daycare – 900 feet southwest 

 Santa Fe Elementary School – 1,200 feet southwest 

 Children’s Hospital & Research Center – 1,400 feet south-southeast 

 Oakland High School – 1,700 feet southwest 

 Grace Children’s Center – 2,400 feet southwest 

 
As shown above, all the identified potential sensitive receptors are located up- or 
crossgradient of the site. 
 
Local Water Supply 

The local water supply is provided by East Bay Municipal Utility District (EBMUD); the 
source is the Mokelumne River Basin in the Sierra Nevada range.  Shallow groundwater 
in the site area is not likely to be used as a drinking water source in the foreseeable 
future. 
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Nearest Surface Water Body 

The nearest surface water body appears to be Temescal Creek approximately 1,400 feet 
south (up- to crossgradient).  However, the creek in this area is shown as an 
underground culvert.  A map showing the creek location is presented in Appendix C. 
 
 
3.4 PREFERENTIAL PATHWAYS 

Underground utilities identified within the streets to the east and south of the site 
included storm drain, sanitary sewer, electric, telephone, and water lines buried at 
depths of 4 to 22 fbg; however, these utilities are in the upgradient direction and thus 
not likely preferential pathways of concern. 
 
 

4.0 CONSTITUENTS OF CONCERN 

4.1 SOIL 

Based on the historical data, the primary constituent of concern (COC) in remaining soil 
(i.e. not excavated) is total petroleum hydrocarbons as gasoline (TPHg).  However, 
TPHg was only detected in one onsite soil sample (SS-1) (670 milligrams per kilogram 
[mg/kg]).  As shown in Table 1, TPHg was also detected in two of the soil samples 
collected from the borings for wells MW-5 and MW-6; however, these wells are 
upgradient of the site and therefore the detections are likely attributable to the former 
BP facility.  Benzene, toluene, ethylbenzene, and xylenes (BTEX) are less significant 
COCs in soil, as they were only detected at low concentrations in two samples (benzene 
only in one sample at 0.7 mg/kg). 
 
Total recoverable petroleum hydrocarbons (TRPH) were detected in the four soil 
samples collected from the used-oil UST excavation.  This excavation was subsequently 
deepened to below groundwater and thus no additional samples were collected. 
Regardless, heavier-end hydrocarbons such as TRPH exhibit characteristics of low 
mobility and low toxicity in the environment and would not be expected to significantly 
migrate vertically or horizontally away from the tank area.  Therefore, TRPH does not 
appear to be a COC in soil. 
 
TPH as diesel (TPHd), methyl tertiary butyl ether (MTBE) and other fuel oxygenates, 
volatile organic compounds (VOCs), and semi-VOCs generally were not detected in any 
of the soil samples analyzed with the exception of low TPHd and trace MTBE in one 
sample each (Table 1); therefore, none of these constituents appear to be COCs in soil. 
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4.2 GROUNDWATER 

Based on the historical data, the primary COCs remaining in groundwater are TPHg and 
MTBE.  However, TPHg only remains in well MW-8, and only at a low concentration 
(120 micrograms per liter [g/L]).  Only low concentrations of MTBE (up to 5 g/L) 
remain in four of the wells.  BTEX have not been detected since at least 2008 and ethanol 
was not detected in any of the wells.  Other fuel oxygenates, 1,2-dichloroethane 
(1,2-DCA) and 1,2-dibromoethane (EDB) were not detected in groundwater samples 
collected in 2007 (Table 2).  Only low concentrations of TPHd historically were detected. 
Therefore, these constituents are not COCs in groundwater. 
 
TPH as motor oil (TPHmo) is present in wells MW-7 and MW-8.  However, as 
mentioned above, heavier-end hydrocarbons are not a significant concern with regards 
to potential risk to human health or the environment.  Therefore, TPHmo is not a 
primary COC in groundwater. 
 
 

5.0 PETROLEUM HYDROCARBON SOURCES AND DISTRIBUTION 

5.1 RELEASE SOURCE AND VOLUME  

Based on previous investigations and UST/piping removal confirmation sampling, the 
primary source(s) of the released petroleum hydrocarbons appears to be the former 
USTs and dispensers.  Although the volume of released hydrocarbons is unknown, 
approximately 100 cubic yards of impacted soil was excavated and removed.  This 
remedial action has adequately mitigated the release as evidenced by decreasing 
hydrocarbon concentrations in groundwater and lack of dissolved-phase BTEX. 
 
 
5.2 POTENTIAL OFFSITE SOURCES 

The upgradient former BP facility may potentially be contributing to the impacts at the 
site.  Wells MW-5 and MW-6 are located just downgradient of the former BP facility. 
While petroleum hydrocarbons generally have not been detected in MW-5, MW-6 
historically contained MTBE.  As low concentrations of MTBE are present beneath the 
subject site, the MTBE may, at least partially, have originated from this offsite facility. 
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5.3 PETROLEUM HYDROCARBONS IN SOIL 

As described above, the COCs were only detected in two onsite soil samples.  The trace 
concentration of toluene detected in the soil sample collected at 3 fbg from boring B-1 
just downgradient of the fuel USTs is insignificant.  Therefore, based on the analytical 
results, the COCs in soil primarily remain only in the area of the northeast dispenser 
(sample SS-1).  The exact depth of this sample is unknown, but it reportedly was 
collected from the base of the excavation just above groundwater.  As such, the COCs in 
soil are not expected to extend a significant depth below the water table; therefore, the 
vertical extent of hydrocarbons in soil in this area appears adequately defined.  Based on 
the results of surrounding samples and borings, the lateral extent is limited and 
adequately defined.  As this sample was collected in 1989, concentrations likely have 
decreased due to natural attenuation processes.  Therefore, no further investigation is 
warranted. 
 
 
5.4 PETROLEUM HYDROCARBONS IN GROUNDWATER 

Groundwater has been monitored since 1990.  Wells MW-7 and MW-8 are currently 
sampled semi-annually during the first and third quarters, and wells MW-1 through 
MW-6 are sampled annually during the first quarter.  A copy of the most recent  
(second semi-annual 2011) groundwater monitoring report is presented in Appendix D. 
 
As mentioned above, TPHg is only detected in MW-8; concentrations in this well have 
significantly decreased and only low concentrations remain.  TPHg has not been 
detected in the remaining wells since at least 2007.  Low concentrations (maximum of 
5 g/L) of MTBE remain in MW-1, MW-3, MW-7, and MW-8; the MTBE concentrations 
in these wells have also significantly decreased.  MTBE is no longer detected in MW-6 
and generally has not been detected in the remaining wells.  A groundwater 
concentration map is presented on Figure 5. 
 
A comparison of the historical maximum and most recent TPHg, benzene, and MTBE 
concentrations in the wells is presented in Table A below. 
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TABLE A 
COMPARISON OF MAXIMUM AND MOST RECENT CONCENTRATIONS IN 

GROUNDWATER 
(concentrations in µg /L)  

TPHg Benzene MTBEa 

Well ID Max 
Conc. 

 Most 
Recent 
Conc. 

Max Conc. 
 Most Recent 

Conc. Max Conc. 
 Most Recent 

Conc. 

MW-1 
14,000,00

0 
(1-8-93) 

<50 
(1-25-11) 

12,000 
(1-8-93) 

<0.5 
(1-25-11) 

61 
(1-12-04) 

5 
(1-25-11) 

MW-2 
4,600 

(2-8-91) 
<50 

(1-25-11) 
1,200 

(10-5-92) 
<0.5 

(1-25-11) 
2 

(7-22-08) 
<0.5 

(1-25-11) 

MW-3 
250,000 
(1-8-93) 

<50 
(1-25-11) 

5,000 
(1-8-93) 

<0.5 
(1-25-11) 

43 
(7-14-03) 

4 
(1-25-11) 

MW-4 
65 

(5-8-91) 
<50 

(1-25-11) 
17 

(2-8-91) 
<0.5 

(1-25-11) 
<0.5 
(all) 

<0.5 
(1-25-11) 

MW-5 
880 

(7-17-92) 
<50 

(1-25-11) 
2.6 

(7-17-92) 
<0.5 

(1-25-11) 
<0.5 
(all) 

<0.5 
(1-25-11) 

MW-6 
56 

(5-8-91) 
<50 

(1-25-11) 
4 

(1-5-94) 
<0.5 

(1-25-11) 
25 

(1-12-04) 
<0.5 

(1-25-11) 

MW-7 
1,200 

(3-8-94) 
<50 

(7-12-11) 
440 

(3-8-94) 
<0.5 

(7-12-11) 
44 

(7-27-04) 
2 

(7-12-11) 

MW-8 
28,000 

(3-8-94) 
120 

(7-12-11) 
3,000 

(8-4-94) 
<0.5 

(7-12-11) 
110 

(1-12-04) 
3 

(7-12-11) 

a Only results obtained using EPA Method 8260 reported 

< Not detected at or above stated laboratory reporting limit 

 
In January 2007, grab-groundwater samples were collected from borings B-1 through B-4 
advanced adjacent to the fuel USTs and dispensers.  As shown in Table 2, up to 
4,500 g/L TPHg and 5 g/L MTBE were detected in B-1 and B-2.  These results are 
consistent with historical monitoring data from nearby wells MW-1 and MW-3. 
However, the detected concentrations likely were greater than actual conditions due to 
the presence of sediment in the grab samples. 
 
With the exception of TPHmo in MW-7 and TPHg in MW-8, all other constituents in 
groundwater do not exceed the most conservative environmental screening levels 
(ESLs4) established by the RWQCB in May 2008.  Degradation trend analysis estimates 
that TPHg in MW-8 will reach the ESL (100 g/L) by November 2013 (Appendix E). 
Although not a significant concern, an estimate was also performed for TPHmo in 
MW-7, and indicated it would reach the ESL (also 100 g/L) by February 2057; note that 

                                                      
4. San Francisco Bay Region RWQCB, Screening for Environmental Concerns at Sites with Contaminated Soil 

and Groundwater, interim final-November 2007 (revised May 2008); Table A: Shallow Soil (<3 m bgs) – 
Water is a current or potential source of drinking water. 
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the data indicates a change in groundwater conditions in 2007, thus, the data after 2006 
was used to represent the current trend.  Given the municipal water supply, the lack of 
nearby receptors, the limited extent of impact, and the location of the site in the  
City of Oakland, these timeframes are reasonable. 
 
 
5.4.1 EXTENT OF DISSOLVED HYDROCARBONS 

The extent of dissolved petroleum hydrocarbons in groundwater is adequately defined 
in all directions except downgradient (northwest).  However, historical monitoring data 
indicate that hydrocarbon migration downgradient of the site is likely not significant 
and does not pose a significant threat to human health or the environment given the lack 
of nearby groundwater receptors, and no additional assessment is warranted, as further 
discussed below. 
 
The Domenico multi-dimensional advection-dispersion model for contaminant 
transport5 was used to predict the extent of petroleum hydrocarbons in groundwater 
downgradient of the site.  The Domenico model requires site-specific input for the 
groundwater seepage velocity and constituent degradation constant.  For groundwater 
seepage velocity, a flow rate was calculated using the following equation6: 
 
vs = Ki/ne 

 
Where; 
 vs = seepage velocity 
 K = hydraulic conductivity (0.0283 feet per day7 for clay with silt and sand) 
 i = gradient (0.01 – site specific) 
 ne = average effective porosity (0.023) 
 
Given these values, the calculated groundwater seepage velocity is approximately 
0.014 feet per day. 
 
As petroleum hydrocarbons migrate in groundwater, concentrations decline through 
natural mechanical and biological processes.  At this site, recent concentrations in 
groundwater downgradient would not be expected to exceed maximum concentrations 

                                                      
5. Domenico, P.A., 1987, An analytical model for multidimensional transport of a decaying contaminant 

species: Journal of Hydrology, 91; pp. 49-58. 
6. Kuo, J., 1999, Practical Design Calculations for Groundwater and Soil Remediation: CRC Press LLC, 

Boca Raton FL. 
7. Fetter, C.W., 1994, Applied Hydrogeology: Macmillan College Publishing Company, Inc., New York. 
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observed in MW-8, located at the downgradient boundary of the site.  Since shallow 
groundwater in the site area is not a potential source of drinking water, the only 
significant potential concern to downgradient receptors is inhalation risk via vapor 
intrusion.  Table B below presents a comparison of the historical maximum 
concentrations detected in MW-8 with the respective groundwater ESLs associated with 
vapor intrusion concerns at residential sites. 
 
 

TABLE B 
COMPARISON OF HISTORICAL MAXIMUM GROUNDWATER CONCENTRATIONS IN 

MW-8 TO ENVIRONMENTAL SCREENING LEVELS 

Constituent of Concern Historical Maximum 
Concentration (μg/L) 

Residential Groundwater ESL 
for Potential Vapor Intrusion 

Concerns8 (μg/L) 

TPHg 28,000 (Use Soil Gas) 

Benzene 3,000 540 

Toluene 1,300 380,000 

Ethylbenzene 1,200 170,000 

Xylenes 6,800 160,000 

MTBE 110 24,000 

 
As shown above, the only constituent that historically exceeded the respective ESL is 
benzene; all other constituents were at least two orders of magnitude below the ESLs 
and thus appear to pose no significant inhalation risk to downgradient receptors.  TPHg 
does not have a corresponding ESL and requires direct screening of soil gas.  TPHg in 
soil vapor is discussed below in Section 5.5.  Although benzene is no longer detected in 
MW-8, it was generally detected from the start of monitoring in 1994 through 2003.  The 
attenuation rate of benzene in MW-8 (using the historical maximum of 3,000 g/L 
from 1994) is shown below. 
 
 

                                                      
8. San Francisco Bay Region RWQCB, Screening for Environmental Concerns at Sites with Contaminated Soil 

and Groundwater, interim final-November 2007 (revised May 2008); Table E-1: Groundwater Screening 
Levels for Evaluation of Potential Vapor Intrusion Concerns. 
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Well MW-8 - Benzene Concentration Trend
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The calculated rate of benzene degradation in MW-8 gives a first-order attenuation 
half-life of 0.83 years (303 days).  Constituent half-life in days is equivalent to the 
degradation constant times 0.6931, which results in a benzene degradation constant of 
0.00229 per day.  The Domenico calculation predicting the extent of benzene migration 
downgradient of MW-8 is presented in Appendix F.  According to the model, the 
benzene concentration in groundwater 15 feet downgradient of MW-8 is 268 g/L, 
which is below the ESL of 540 g/L for potential vapor intrusion concerns.  Based on 
this information and the building configuration and use on adjacent properties, there 
does not appear to be a significant vapor intrusion risk as no habitable structures are 
present within this distance downgradient of the site.  The Domenico model also 
predicts that benzene in groundwater will attenuate within 55 feet of MW-8.  Based on 
the modeling results, no further downgradient assessment is warranted. 
 
 
5.5 PETROLEUM HYDROCARBONS IN SOIL VAPOR 

In September 2008, soil vapor samples were collected from wells VP-1 through VP-5 to 
evaluate potential vapor intrusion concerns for site workers and offsite receptors.  As 
seen in Table 3, TPHg was detected in all the wells at concentrations ranging from  
550 to 330,000 micrograms per cubic meter (g/m3).  The highest concentration was 
detected in VP-2 located on the west side of the site.  TPHd was detected in VP-2 
(6,900 g/m3) and VP-4 (920 g/m3), but the concentrations did not exceed the 
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residential (most conservative) ESL of 10,000 g/m3.  Benzene, considered the primary 
risk driver for vapor intrusion as it is a known human carcinogen, was not detected in 
any of the wells. 
 
The detected TPHg concentrations in VP-2 (330,000 g/m3), VP-4 (38,000 g/m3), and 
VP-5 (46,000 g/m3) exceeded both the commercial/industrial (29,000 g/m3) and 
residential (10,000 g/m3) ESLs associated with vapor intrusion concerns.  As stated by 
the RWQCB, the ESLs are considered to be conservative and are based on hydrocarbon 
composition typical of freshly dispensed fuel that has not been degraded and still has a 
significant aromatic (carcinogenic) component.  The TPHg results reported by the 
laboratory incorporate many different compounds.  Therefore, to further evaluate the 
components that comprise the detected TPHg in VP-2, VP-4, and VP-5, the laboratory 
reported the top 20 tentatively identified compounds (TICs) in each sample and also 
provided a breakdown of the percentage of aliphatic and aromatic compounds.  A copy 
of the laboratory analytical report including the TIC results is presented in Appendix G. 
Based on the TIC results, the TPHg range compounds in soil vapor consisted of 92 to 
100 percent aliphatic hydrocarbons, which are non-carcinogenic.  The only identified 
aromatic compound (tris[trimethylsilyl]este-arsenous-acid [C9H27AsO3Si13]) was in the 
sample from VP-5 and is an herbicide compound, and thus not related to the case.  None 
of the identified aliphatic compounds have associated ESLs.  Based on this information, 
it does not appear that TPHg range petroleum hydrocarbons in soil vapor beneath and 
downgradient of the site pose a significant vapor intrusion risk. 
 
 

6.0 LOW-RISK GROUNDWATER CRITERIA 

The site appears to meet the RWQCB criteria for classification as a low-risk groundwater 
case.  As described in the January 5, 1996 memorandum, a low-risk groundwater case 
has the following general characteristics: 
 
 The leak has been stopped and ongoing sources, including LNAPL, have been 

removed or remediated. 

 The site has been adequately characterized. 

 The dissolved hydrocarbon plume is stable, decreasing, and not migrating. 

 No water wells, deeper drinking water aquifers, surface water, or other sensitive 
receptors are likely to be impacted. 

 The site presents no significant risk to human health or the environment. 

 
Each low-risk groundwater case criteria, as it relates to the site, is discussed below. 
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6.1 THE LEAK HAS BEEN STOPPED AND ONGOING SOURCES, 
INCLUDING LNAPL, HAVE BEEN REMOVED OR REMEDIATED 

All original potential sources of the petroleum hydrocarbon release(s) (former USTs, 
dispensers, and product piping) were removed.  The site is currently an active station 
with three USTs.  Remedial excavation was performed to remove hydrocarbon mass. 
Based on the decreasing concentrations in groundwater, any residual impacted soil is 
not acting as a continuing source of hydrocarbons to groundwater that would reverse 
these trends. 
 
In October 1992, LNAPL (approximate thickness of 0.24 feet) was observed in MW-3. 
Weekly bailing was subsequently performed in November and December 1992 and 
approximately 270 milliliters of LNAPL were removed.  The bailing was discontinued 
when only sheen was observed, and LNAPL has not been observed in MW-3 since  
third quarter 1993 (0.01 foot).  Based on this information, the leak has been stopped and 
ongoing sources have been removed. 
 
 
6.2 THE SITE HAS BEEN ADEQUATELY CHARACTERIZED 

Soil sample analytical results indicate that residual impact is limited and the lateral and 
vertical extents have been adequately defined.  Groundwater monitoring has been 
performed since 1990.  Declining hydrocarbon concentration trends in groundwater 
indicate that the plume is shrinking, and based on degradation rates does not pose a 
threat to onsite or downgradient receptors and is adequately characterized. 
Concentrations are expected to continue to decrease over time due to natural 
attenuation.  The soil vapor analytical results indicate that the constituents detected do 
not appear to pose a significant vapor intrusion risk.  Based on this information, the 
extent of impact has been defined to the degree necessary to demonstrate that the site 
does not present a significant threat to human health or the environment. 
 
 
6.3 THE DISSOLVED HYDROCARBON PLUME IS STABLE,  

DECREASING, AND NOT MIGRATING  

Petroleum hydrocarbon concentrations in groundwater have been steadily decreasing 
since the start of monitoring, which is indicative of a shrinking plume.  Although some 
migration of dissolved hydrocarbons likely occurred historically, gasoline plumes do not 
tend to detach and the documented declining trends indicate that the plume is 
shrinking.  Natural attenuation is expected to continue to reduce the remaining 
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concentrations to background levels.  The remaining TPHmo and TPHg concentrations 
in groundwater are estimated to reach the ESLs by 2085 and 2013, respectively. 
 
 
6.4 NO WATER WELLS, DEEPER DRINKING  

WATER AQUIFERS, SURFACE WATER, OR OTHER  
SENSITIVE RECEPTORS ARE LIKELY TO BE IMPACTED  

The recent well survey did not identify any water supply wells within 2,000 feet of the 
site in the downgradient direction.  An industrial well was previously identified 
approximately 1,400 feet northwest of the site; if this well remains, based on this 
distance it is not likely to be impacted by dissolved hydrocarbons from the site.  The 
nearest surface water body is located upgradient and is not at risk.  With the exception 
of the downgradient residential properties, no sensitive receptors were identified within 
½-mile downgradient.  With regards to the residential properties, the water supply is 
municipal, and based on the modeling results the concentrations of fuel constituents 
downgradient will not exceed ESLs associated with potential vapor intrusion concerns. 
Therefore, there does not appear to be a significant risk to these receptors. 
 
 
6.5 THE SITE PRESENTS NO SIGNIFICANT RISK 

TO HUMAN HEALTH OR THE ENVIRONMENT 

Little to no residual petroleum hydrocarbon impact was identified in remaining soil 
beneath the site.  Additionally, as the site is generally capped with the existing 
development, potential exposure to any residual impacted soil by the general public is 
precluded.  As the site is an active gas station, the remaining hydrocarbons in 
groundwater and soil vapor do not appear to pose a significant risk to site workers.  The 
TIC analysis indicated no significant vapor intrusion risk.  The modeling results indicate 
no significant risk to downgradient residential receptors.  Based on this information, the 
site does not pose a significant risk to human health or the environment under the 
current and expected continued future land use scenario. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the site conditions and analytical data, the site satisfies the RWQCB criteria for 
classification as a low-risk groundwater case.  No further assessment appears warranted.  
Remaining petroleum hydrocarbons in soil, groundwater, and soil vapor do not appear 
to pose a significant risk to human health or the environment under the current land use 
scenario.  The site is expected to remain a gas station for the foreseeable future. 
Therefore, on behalf of Chevron, CRA respectfully requests the site be considered for 
low-risk case closure. 
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TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON SERVICE STATION 9-1583

5509 MARTIN LUTHER KING JR. WAY
OAKLAND, CALIFORNIA

Page 1 of 2

(fbg)

Piping Upgrade Sampling
A 2 12/14/89 -- <10 <0.01 <0.01 <0.05 <0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B 3 12/14/89 -- 1,700 0.14 9.7 14 180 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
C 3.5 12/14/89 -- <10 <0.01 <0.01 <0.05 <0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
D 4.5 12/14/89 -- <10 <0.01 <0.01 <0.05 <0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
E 4.5 12/14/89 -- <10 <0.01 <0.01 <0.05 <0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F 3.5 12/14/89 -- <10 <0.01 <0.01 <0.05 <0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

SS-1 Unknown 12/15/89 -- 670 0.7 1.2 0.96 1.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Monitoring Well Borings
MW-4 10.5 10/18/90 -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

15.5 10/18/90 -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
20.5 10/18/90 -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-5 10.5 10/18/90 -- 190 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
15.5 10/18/90 -- <10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-6 10.5 10/18/90 -- 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-7 5 2/22/94 -- <1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
15 2/22/94 -- <1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-8 10 2/22/94 -- <1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
15 2/22/94 -- <1 <0.005 <0.005 <0.005 <0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Used-Oil Tank Removal
WE-11 11.0 4/17/95 75 <1.0 <0.005 <0.005 <0.005 <0.005 -- 770 -- -- -- -- -- -- -- ND ND 0.6 45 <5.0 55 72

WW-10.5 10.5 4/17/95 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 -- 220 -- -- -- -- -- -- -- ND ND 0.53 46 <5.0 61 68
WN-10.5 10.5 4/17/95 -- -- -- -- -- -- -- 2,700 -- -- -- -- -- -- -- -- -- -- -- -- -- --
WS-10.5 10.5 4/17/95 -- -- -- -- -- -- -- 76 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Hoist/Clarifier Removal
H/CLR-7.5 7.5 11/5/98 <5.0 <1.0 <0.005 <0.005 <0.005 <0.010 <0.025 <33.3 <10 -- -- -- -- -- -- ND ND <1.0 32.1 <7.5 40.8 44

H2-8 8 11/5/98 -- -- -- -- -- -- -- -- <10 -- -- -- -- -- -- -- -- -- -- -- -- --
H3-8 8 11/5/98 -- -- -- -- -- -- -- -- <10 -- -- -- -- -- -- -- -- -- -- -- -- --

Dispenser Upgrade Sampling
Disp 1/2 (3.5') 3.5 12/3/98 -- <0.1 <0.005 <0.005 <0.005 <0.005 <0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Disp 3/4 (3.5') 3.5 12/3/98 -- <0.1 <0.005 <0.005 <0.005 <0.005 <0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Disp 5/6 (3.5') 3.5 12/3/98 -- <0.1 <0.005 <0.005 <0.005 <0.005 <0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Disp 7/8 (3.5') 3.5 12/3/98 -- <0.1 <0.005 <0.005 <0.005 <0.005 <0.1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Exploratory Borings
B-1 3 1/4/07 -- <1.0 <0.0005 0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --

6 1/4/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --
9 1/4/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 0.0006 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --

Date 
Sampled

Sample 
Depth

Sample/Boring 
ID

Toluene ETBEDIPETPHhfTRPH HVOCsMTBEXylenesEthylbenzene EDB1,2-DCATBATAME Nickel Zinc

Concentrations reported in milligrams per kilogram (mg/kg)

Semi-
VOCs

Cadmium Chromium LeadBenzeneTPHgTPHd

CRA 611960 (4)



TABLE 1

SOIL SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON SERVICE STATION 9-1583

5509 MARTIN LUTHER KING JR. WAY
OAKLAND, CALIFORNIA

Page 2 of 2

(fbg)

Date 
Sampled

Sample 
Depth

Sample/Boring 
ID

Toluene ETBEDIPETPHhfTRPH HVOCsMTBEXylenesEthylbenzene EDB1,2-DCATBATAME Nickel Zinc

Concentrations reported in milligrams per kilogram (mg/kg)

Semi-
VOCs

Cadmium Chromium LeadBenzeneTPHgTPHd

B-2 3 1/4/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --
6 1/4/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --
9 1/4/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --

B-3 3 1/3/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --
6 1/3/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --
9 1/3/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --

B-4 3 1/3/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --
6 1/3/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --
8 1/3/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --

B-5 3 1/4/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --
5 1/4/07 -- <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- <0.001 <0.001 <0.001 <0.020 <0.001 <0.001 -- -- -- -- -- -- --

Soil Vapor Well Borings
VP-1 3 8/26/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- -- -- -- <0.020 <0.001 <0.001 -- -- -- -- -- -- --

VP-2 3 8/26/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- -- -- -- <0.020 <0.001 <0.001 -- -- -- -- -- -- --

VP-3 3 8/26/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- -- -- -- <0.021 <0.001 <0.001 -- -- -- -- -- -- --

VP-4 3 8/26/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- -- -- -- <0.020 <0.001 <0.001 -- -- -- -- -- -- --

VP-5 3 8/26/08 <4.0 <1.0 <0.0005 <0.001 <0.001 <0.001 <0.0005 -- -- -- -- -- <0.020 <0.001 <0.001 -- -- -- -- -- -- --

Abbreviations/Notes:
fbg = feet below grade Note: shaded samples were collected from soil that was later excavated
mg/kg = miligrams per kilogram

MTBE = Methyl tertiary butyl ether
TRPH = Total recoverable petroleum hydrocarbons 
TPHhf = Total petroleum hydrocabons as hydraulic fluid
DIPE = Di-isopropyl ether
ETBE = Ethyl tertiary butyl ether
TAME = Tertiary amyl methyl ether
TBA = Tertiary butyl alcohol
1,2-DCA = 1,2-Dichloroethane
EDB = 1,2-Dibromoethane
HVOCs = Halogenated volatile organic compounds
Semi-VOCs = Semi-volatile organic compounds 
<x = Indicates constituent not detected at or above the stated laboratory reporting limit
-- = Not analyzed
ND = Not detected; reporting limits vary

TPHd and TPHg = Total petroleum hydrocarbons as diesel and gasoline, respectively

CRA 611960 (4)



TABLE 2

GRAB-GROUNDWATER SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON 9-1583

5509 MARTIN LUTHER KING JR. WAY
OAKLAND , CALIFORNIA

Page 1 of 1

Boring 
ID

Date 
Sampled

TPHg Benzene Toluene
Ethyl-

benzene
Xylenes MTBE DIPE ETBE TAME TBA

1,2-
DCA

EDB

B-1 1/4/07 2,600 <0.5 <0.5 0.9 <0.5 2 <0.5 <0.5 <0.5 <2 <0.5 <0.5

B-2 1/4/07 4,500 <0.5 <0.5 <0.5 <0.5 5 <0.5 <0.5 <0.5 <2 <0.5 <0.5

B-3 1/3/07 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5

B-4 1/3/07 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5

Abbreviations/Notes:
TPHg = Total petroleum hydrocarbons as gasoline
MTBE = Methyl tertiary butyl ether 
DIPE = Di-isopropyl ether
ETBE = Ethyl tertiary butyl ether
TAME = Tertiary amyl methyl ether
TBA = Tertiary butyl alcohol 
1,2 DCA= 1,2-dichloroethane 
EDB= 1,2-dibromoethane 
<x = Not detected at or above stated laboratory reporting limits

Concentrations reported in micrograms per liter (µg/L)
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TABLE 3

SOIL VAPOR SAMPLE ANALYTICAL RESULTS
FORMER CHEVRON SERVICE STATION 9-1583

5509 MARTIN LUTHER KING JR. WAY
OAKLAND, CALIFORNIA

Page 1 of 1

Sample ID
Sample 

Date
TPHd TPHg Benzene Toluene Ethylbenzene Xylenes MTBE TBA 1,2-DCA EDB Ethanol Iso-octane Helium Oxygen

Carbon 
dioxide

VP-1 9/11/08 <170 550 <7.5 <8.9 <10 <10 <8.5 <28 <9.5 <18 <18 <11 <0.24 14 6.8

VP-2 9/11/08 6,900 330,000 <52 <62 <71 <71 <59 <200 <66 <130 <120 17,000 <0.12 16 8.7

VP-3 9/11/08 <180 540 <3.9 <4.6 <5.4 <5.4 <4.4 <15 <5.0 <9.5 <9.3 <5.8 <0.12 17 4.7

VP-4 9/11/08 920 38,000 <18 <21 <24 <24 <20 <67 <22 <42 <41 5,400 <0.11 11 10

VP-5 9/11/08 <160 46,000 <7.1 <8.4 <9.6 <9.6 <8.0 <27 <9.0 <17 <17 <10 <0.22 10 14

29,000 29,000 280 180,000 3,300 58,000 31,000 NE 310 14 NE NE

10,000 10,000 84 63,000 980 21,000 9,400 NE 94 4.1 NE NE

Abbreviations/Notes:

Total petroleum hydrocarbons as diesel (TPHd) by EPA Method TO-17.

Total petroleum hydrocarbons as gasoline (TPHg) by EPA Method TO-3.

Benzene, toluene, ethylbenzene, xylenes (BTEX) by EPA Method TO-15.

Methyl tertiary butyl ether (MTBE) by EPA Method TO-15.

Tertiary butyl alcohol (TBA) by EPA Method TO-15.

1,2-Dichloroethane (1,2-DCA) by EPA Method TO-15.

1,2 Dibromoethane (EDB) by EPA Method TO-15.

Ethanol and iso-octane (2,2,4-Trimethylpentane) by EPA Method TO-15

Oxygen, carbon dioxide and helium by modified ASTM D-1946.

<x = Not detected at or above stated laboratory reporting limit.

ESL = Shallow soil gas environmental screening level associated with vapor intrusion concerns, RWQCB-May 2008 (Table E) 

NE = Not established

Bold Indicates concentration exceeds commercial and/or residential ESL

Residential ESL

Commercial ESL

Concentrations reported in micrograms per cubic meter (μg/m3) Reported in percent
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TABLE 4

WELL CONSTRUCTION DETAILS
FORMER CHEVRON SERVICE STATION 9-1583

5509 MARTIN LUTHER KING JR. WAY
OAKLAND, CALIFORNIA

Page 1 of 1

Well ID Drilling Date
Well Depth 

(fbg)

Well 
Diameter 
(inches)

Well 
Screen Top  

(fbg)

Well Screen 
Bottom    

(fbg)

Well Screen 
Length     (fbg)

Top of Casing 
Elevation (ft. 

msl)

MW-1* 12/22/83 20 2 5 20 15 85.411

MW-2* 12/22/83 20 2 5 20 15 86.041

MW-3* 12/22/83 20 2 5 20 15 86.801

MW-4 10/18/90 26.5 2 5 25 20 87.291

MW-5 10/18/90 21.5 2 5 20 15 84.931

MW-6 10/18/90 21.5 2 5 20 15 83.631

MW-7 2/22/94 20 2 5 20 15 86.361

MW-8 2/22/94 20 2 5 20 15 85.951

Abbreviations:
fbg = feet below grade
ft. msl = feet above mean sea level
*  Assumed well screen intervals based on typical well profile; 
actual well construction diagrams do not exist  
1  Wells re-surveyed in October 2009
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SUMMARY OF ENVIRONMENTAL INVESTIGATION AND REMEDIATION 
FORMER CHEVRON SERVICE STATION 9-1583 

5509 MARTIN LUTHER KING JR. BLVD, OAKLAND, CALIFORNIA 
 
December 1983 Well Installations   
Gettler-Ryan Inc. (G-R) installed onsite monitoring wells MW-1 through MW-3.  No soil 
samples were collected for laboratory analysis from the well borings.  The work was 
documented in a letter from G-R to Chevron dated January 5, 1984. 
 
December 1989 Product Piping Upgrade Sampling   
Geotest collected soil samples A through F at depths ranging from 2 to 4.5 feet below grade 
(fbg) from the piping trenches during upgrade work.  Limited over-excavation (approximately 
25 cubic yards) was performed in the area of sample B collected at 3 fbg adjacent to the 
northeast dispenser, and additional soil sample SS-1 collected from the bottom of the 
excavation.  The sample depth is unknown; however, it reportedly was collected just above 
groundwater.  A report documenting the details of this work is not available; the analytical data 
was provided to ACEH in a letter from Chevron dated July 30, 1993.  
 
March 1990 Well Redevelopment and Sampling   
Geraghty & Miller, Inc. (G&M) redeveloped and sampled wells MW-1 through MW-3.  Details 
were presented in G&M’s April 2, 1990 Results of Groundwater Sampling Activities letter report. 
 
October 1990 Well Installations   
G&M installed onsite monitoring well MW-4 and offsite wells MW-5 and MW-6 and collected 
soil samples from the well borings at depths ranging from 10.5 to 20.5 fbg.  Details were 
presented in G&M’s December 15, 1990 Site Assessment Report. 
 
1992 Light Non-Aqueous Phase Liquid (LNAPL) Removal   
During the October 1992 monitoring event, LNAPL (approximately 0.24 feet) was observed in 
MW-3.  The tanks and product lines reportedly tested tight in September 1992 and a 90-day 
inventory audit did not indicate any loss of product.  Weekly LNAPL bailing was initiated in 
November 1992 by Groundwater Technology, Inc. (GTI).  Approximately 270 milliliters of 
LNAPL were removed from MW-3 in November and December 1992.  The bailing was 
discontinued when only a sheen was observed in the well.           
 
February 1994 Well Installations   
GTI installed wells MW-7 and MW-8 near the used-oil underground storage tank (UST).  Four 
soil samples were collected from the well borings at depths ranging from 5 to 15 fbg.  Details 
were presented in GTI’s April 8, 1994 Additional Soil and Groundwater Assessment Report.  
 
April 1995 Used-Oil Tank Removal and Over-Excavation   
Touchstone Developments (TD) observed the removal of a 1,000-gallon used-oil UST.  Four soil 
samples were collected from the base of the excavation at depths of 10.5 or 11 fbg.  The 
excavation was subsequently deepened to 12.5 fbg (groundwater encountered at approximately 
12 fbg).  Approximately 80 cubic yards of impacted soil was removed and disposed offsite.  
Details were presented in TD’s June 12, 1995 Used Oil Tank Removal Report. 
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November 1998 Hydraulic Hoist and Clarifier Removal   
TD observed the removal of three hydraulic hoists and an oil-water clarifier.  Soil samples were 
collected beneath each of the hoists at 7.5 or 8 fbg.  Details were presented in TD’s January 19, 
1999 Hoist/Clarifier Removal and Sampling Report. 
 
December 1998 Dispenser Upgrade Soil Sampling   
Geo-Logic collected a soil sample at approximately 3.5 fbg from excavations beneath each of the 
four dispensers during upgrade work.  This work was documented in Geo-Logic’s December 7, 
1998 Report of Soil Sampling Below Fuel Dispensers. 
 
January 2007 Subsurface Investigation   
Cambria Environmental Technology, Inc. (Cambria [now CRA]) advanced exploratory borings 
B-1 through B-5 and collected soil samples at various depths from the borings.  Grab-
groundwater samples were also collected from borings B-1 through B-4.  Details were presented 
in Cambria’s February 28, 2007 Subsurface Investigation Report. 
 
August 2008 Soil Vapor Survey   
CRA installed and sampled shallow soil vapor wells VP-1 through VP-5.  Soil samples were 
collected from each well boring at approximately 3 fbg.  Details were presented in CRA’s 
November 21, 2008 Soil Vapor Assessment Report.     
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APPENDIX B 
 

HISTORICAL BORING LOGS 
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APPENDIX C 
 

NEARBY WELL AND SENSITIVE RECEPTOR INFORMATION 
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APPENDIX D 
 

SECOND SEMI-ANNUAL 2011 GROUNDWATER MONITORING REPORT 
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APPENDIX E 
 

TREND GRAPHS AND DEGRADATION CALCULATIONS 



Former Chevron Service Station 9-1583, 5509 Martin Luther King Jr. Way, Oakland, CA

y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time (x) in days

Constituent

Total Petroleum 
Hydrocarbons as 

Motor Oil (TPHmo)

Given

Environmental Screening Level (ESL): y 100

Constant: b 7.16E+05

Constant: a -1.55E-04

Starting date for current trend: 1/23/2007

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 12.27

Estimated Date to Reach ESL: (x = ln(y/b) / a) Feb 2057

Predicted Time to Reach TPHmo ESL in Well MW-7

TPHmo: y = 715914e-0.0002x
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Former Chevron Service Station 9-1583, 5509 Martin Luther King Jr. Way, Oakland, CA

y  =  b eax ===> x = ln(y/b) / a

where: y = concentration in µg/L a = decay constant
b = concentration at time (x) x = time (x) in days

Constituent

Total Petroleum 
Hydrocarbons as 
Gasoline (TPHg)

Given

Environmental Screening Level (ESL): y 100

Constant: b 1.13E+14

Constant: a -6.67E-04

Starting date for current trend: 3/8/1994

Calculate

Attenuation Half Life (years): ( -ln(2)/a)/365.25 2.85

Estimated Date to Reach ESL: (x = ln(y/b) / a) Nov 2013

Predicted Time to Reach TPHg ESL in Well MW-8

TPHg:  y = 1E+14e-0.0007x
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APPENDIX F 
 

DOMENICO MODEL 



DOMENICO MULTI-DIMENSIONAL ADVECTION-DISPERSION MODEL FOR BENZENE TRANSPORT1

FORMER CHEVRON SERVICE STATION 9-1583
5509 MARTIN LUTHER KING JR. WAY, OAKLAND, CALIFORNIA

Source concentration C0 3,000        ppb Distance Traveled C x

X axis dispersivity x 0.10 ft from Source - x Concentration Travel Time
Y axis dispersivity y 0.05 ft (feet) (ppb) (years)

Z axis dispersivity z 0.01 ft 0 3000 0.0
Groundwater seepage velocity vs 0.014 ft/day 5 1341 1.0

Source dimension Y Y 20 10 600 2.0
Source dimension Z Z 5 15 268 2.9
First order attenuation rate  0.00229 1/day 20 120 3.9
[1-(1+(4λαx/vs))^(1/2)] […] -0.0322 25 54 4.9

30 24 5.9
35 11 6.8
40 5 7.8
45 2 8.8
50 1 9.8
55 0 10.8
60 0 11.7
65 0 12.7
70 0 13.7
75 0 14.7
80 0 15.6
85 0 16.6
90 0 17.6
95 0 18.6
100 0 19.6

1Domenico, P.A., 1987, An analytical model for multidimensional transport of a decaying contaminant species: Journal of Hydrology, v. 91; pp. 49-58.
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APPENDIX G 
 

SOIL VAPOR ANALYTICAL REPORT 
 



7/7/2009

Ms. Lindsay Marsh
Conestoga-Rovers Associates (CRA)
2000 Opportunity Drive
Suite 110
Roseville CA 95678

Project Name: 9-1583 Oakland
Project #: 

Dear Ms. Lindsay Marsh

The following report includes the data for the above referenced project for sample(s) 
received on 9/12/2008 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the project 
requirements or laboratory criteria with the exception of the deviations noted in the 
attached case narrative.

Thank you for choosing Air Toxics Ltd. for you air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Kelly Buettner at 916-985-1000 if you have any questions regarding 
the data in this report.

Regards,

Kelly Buettner
Project Manager

Workorder #: 0809246AR1

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 .FAX (916) 985-1020

Hours 6:30 A.M to 5:30 PST
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Ms. Lindsay Marsh
Conestoga-Rovers Associates (CRA)
2000 Opportunity Drive
Suite 110
Roseville, CA  95678

WORK ORDER #: 0809246AR1

CLIENT: BILL TO: 

PHONE:

Ms. Lindsay Marsh
Conestoga-Rovers Associates (CRA)
2000 Opportunity Drive
Suite 110
Roseville, CA  95678

916-677-3407 x123

916-677-3687

09/12/2008
DATE COMPLETED: 09/26/2008

P.O. #

PROJECT # 9-1583 Oakland

Work Order Summary

FAX:

DATE RECEIVED:

DATE REISSUED: 07/07/2009

CONTACT: Kelly Buettner

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A VP-5 Modified TO-15 2.5 "Hg 15 psi
02A VP-4 Modified TO-15 2.5 "Hg 15 psi
02AA VP-4 Lab Duplicate Modified TO-15 2.5 "Hg 15 psi
03A VP-1 Modified TO-15 4.0 "Hg 15 psi
04A VP-2 Modified TO-15 5.5 "Hg 15 psi
05A VP-3 Modified TO-15 5.5 "Hg 15 psi
06A Dupe Modified TO-15 4.0 "Hg 15 psi
07A Lab Blank Modified TO-15 NA NA
07B Lab Blank Modified TO-15 NA NA
07C Lab Blank Modified TO-15 NA NA
08A CCV Modified TO-15 NA NA
08B CCV Modified TO-15 NA NA
08C CCV Modified TO-15 NA NA
09A LCS Modified TO-15 NA NA
09B LCS Modified TO-15 NA NA
09C LCS Modified TO-15 NA NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/08, Expiration date: 06/30/09

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                                07/07/09

Page  2 of 26

This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  CA NELAP - 02110CA, LA NELAP/LELAP- AI 30763, NJ NELAP - CA004
NY NELAP - 11291, UT NELAP - 9166389892, AZ Licensure AZ0719



LABORATORY NARRATIVE
Modified TO-15 Std & Soil Gas

Conestoga-Rovers Associates (CRA)
Workorder# 0809246AR1

Laboratory Services Since 1989

Six  1  Liter  Summa  Canister  (100%  Certified)  samples  were  received  on  September  12,  2008.  The
laboratory  performed  analysis  via  modified  EPA  Method  TO-15  using  GC/MS  in  the  Full  Scan  mode.  The
method  involves  concentrating  up  to  1.0  liter  of  air.  The  concentrated  aliquot  is  then  flash  vaporized  and 
swept  through  a  water  management  system  to  remove  water  vapor.  Following  dehumidification,  the  sample
passes  directly  into  the  GC/MS  for  analysis.  

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional  Guidelines' 
as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic  driven,
independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant  project 
quality  control  requirements  and  verification  of  all  quantified  amounts.  

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.   Specific  project
requirements  may  over-ride  the  ATL  modifications.

Requirement ATL  ModificationsTO-15
Daily CCV +- 30% Difference </= 30% Difference with two allowed out up to </=40%.; 

flag and narrate outliers

Sample collection media Summa canister ATL recommends use of summa canisters to insure data 
defensibility, but will report results from Tedlar bags at 
client request

Method Detection Limit Follow 40CFR Pt.136 
App. B

The MDL met all relevant requirements in Method TO-15 
(statistical MDL less than the LOQ). The concentration of 
the spiked replicate may have exceeded 10X the calculated 
MDL in some cases

Receiving Notes

There were no receiving discrepancies.

The  reported  LCS  from  instrument  MSD-W   has  been  derived  from  more  than  one  analytical  file.

PER  CLIENT  REQUEST,  THE  WORK  ORDER  WAS  RE-ISSUED  ON  7/7/09  TO  REPORT  THE  TOP
TWENTY  TENTATIVELY  IDENTIFIED  COMPOUNDS  (TICS)  AND  THE  PERCENTAGE  OF
ALIPHATIC  AND  AROMATIC  COMPOUNDS  FOR  SAMPLES  VP-5,  VP-4  AND  VP-2.

Analytical Notes

Eight  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicates  as  follows:  
        B  -  Compound  present  in  laboratory  blank  greater  than  reporting  limit  (background  subtraction  not
performed).
        J  -   Estimated  value.

Definition of Data Qualifying Flags
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Laboratory Services Since 1989

        E  -  Exceeds  instrument  calibration  range.
        S  -  Saturated  peak.
        Q  -  Exceeds  quality  control  limits.
        U  -  Compound  analyzed  for  but  not  detected  above  the  reporting  limit.
        UJ-  Non-detected  compound  associated  with  low  bias  in  the  CCV
        N  -  The  identification  is  based  on  presumptive  evidence.

File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue
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MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: VP-5

Lab ID#: 0809246AR1-01A
TENTATIVELY IDENTIFIED COMPOUNDS

(ppbv)Match QualityCAS NumberCompound
Amount

55429-29-3 56% 47 N JArsenous acid, tris(trimethylsilyl) este
556-67-2 43% 980 N JCyclotetrasiloxane, octamethyl-

0-00-0 72% 260 N J3-HYDROXYMANDELIC ACID ETHYL 
ESTER DITMS

Client Sample ID: VP-4

Lab ID#: 0809246AR1-02A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

5.5 1100 26 54002,2,4-Trimethylpentane

TENTATIVELY IDENTIFIED COMPOUNDS

(ppbv)Match QualityCAS NumberCompound
Amount

108-08-7 91% 260 N JPentane, 2,4-dimethyl-
565-59-3 59% 93 N JPentane, 2,3-dimethyl-
592-13-2 70% 110 N JHexane, 2,5-dimethyl-

74421-17-3 64% 260 N JHexane, 1-(hexyloxy)-2-methyl-
564-02-3 64% 130 N JPentane, 2,2,3-trimethyl-
565-75-3 91% 550 N JPentane, 2,3,4-trimethyl-
560-21-4 90% 850 N JPentane, 2,3,3-trimethyl-

16747-26-5 83% 2700 N JHexane, 2,2,4-trimethyl-
16747-28-7 78% 220 N JHexane, 2,3,3-trimethyl-
20278-85-7 83% 68 N JHeptane, 2,3,5-trimethyl-
2216-33-3 53% 130 N JOctane, 3-methyl-

74764-46-8 78% 85 N J3-Heptene, 3-ethyl-
62237-97-2 64% 130 N JDecane, 2,2,6-trimethyl-

NA NA 130 JUnknown
62237-99-4 64% 220 N JDecane, 2,2,7-trimethyl-
4110-44-5 83% 100 N JOctane, 3,3-dimethyl-

NA NA 63 JUnknown
62016-28-8 83% 110 N JOctane, 2,2,6-trimethyl-

556-67-2 86% 220 N JCyclotetrasiloxane, octamethyl-
0-00-0 81% 100 N J3-HYDROXYMANDELIC ACID ETHYL 

ESTER DITMS
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MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: VP-4 Lab Duplicate

Lab ID#: 0809246AR1-02AA

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

5.5 1100 26 50002,2,4-Trimethylpentane

TENTATIVELY IDENTIFIED COMPOUNDS

(ppbv)Match QualityCAS NumberCompound
Amount

108-08-7 91% 250 N JPentane, 2,4-dimethyl-
565-59-3 91% 91 N JPentane, 2,3-dimethyl-
592-13-2 70% 110 N JHexane, 2,5-dimethyl-

74421-17-3 64% 260 N JHexane, 1-(hexyloxy)-2-methyl-
564-02-3 40% 120 N JPentane, 2,2,3-trimethyl-
565-75-3 91% 540 N JPentane, 2,3,4-trimethyl-
560-21-4 90% 830 N JPentane, 2,3,3-trimethyl-

16747-26-5 83% 2600 N JHexane, 2,2,4-trimethyl-
16747-28-7 78% 220 N JHexane, 2,3,3-trimethyl-
20278-85-7 64% 66 N JHeptane, 2,3,5-trimethyl-
2216-33-3 43% 130 N JOctane, 3-methyl-

74764-46-8 72% 84 N J3-Heptene, 3-ethyl-
62237-97-2 64% 130 N JDecane, 2,2,6-trimethyl-

NA NA 130 JUnknown
62237-99-4 78% 210 N JDecane, 2,2,7-trimethyl-
4110-44-5 74% 100 N JOctane, 3,3-dimethyl-

NA NA 62 JUnknown
62016-28-8 72% 110 N JOctane, 2,2,6-trimethyl-

556-67-2 47% 220 N JCyclotetrasiloxane, octamethyl-
0-00-0 72% 100 N J3-HYDROXYMANDELIC ACID ETHYL 

ESTER DITMS

Client Sample ID: VP-1

Lab ID#: 0809246AR1-03A
No Detections Were Found.

Client Sample ID: VP-2

Lab ID#: 0809246AR1-04A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

16 3700 77 170002,2,4-Trimethylpentane
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MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: VP-2

Lab ID#: 0809246AR1-04A
TENTATIVELY IDENTIFIED COMPOUNDS

(ppbv)Match QualityCAS NumberCompound
Amount

108-08-7 91% 1300 N JPentane, 2,4-dimethyl-
565-59-3 80% 2000 N JPentane, 2,3-dimethyl-
592-13-2 70% 2300 N JHexane, 2,5-dimethyl-
112-58-3 78% 2900 N JHexane, 1,1'-oxybis-
4850-28-6 91% 1300 N JCyclopentane, 1,2,4-trimethyl-, 

(1.alpha
565-75-3 87% 4000 N JPentane, 2,3,4-trimethyl-
560-21-4 80% 7000 N JPentane, 2,3,3-trimethyl-
583-48-2 64% 2800 N JHexane, 3,4-dimethyl-
3522-94-9 83% 7800 N JHexane, 2,2,5-trimethyl-

NA NA 860 JUnknown
2216-30-0 90% 1000 N JHeptane, 2,5-dimethyl-

NA NA 690 JUnknown
NA NA 510 JUnknown

921-47-1 78% 1000 N JHexane, 2,3,4-trimethyl-
17312-50-4 72% 820 N JDecane, 2,5-dimethyl-
62237-97-2 59% 680 N JDecane, 2,2,6-trimethyl-
7154-80-5 64% 630 N JHeptane, 3,3,5-trimethyl-

52896-95-4 50% 710 N JHeptane, 2,3,4-trimethyl-
5911-04-6 72% 510 N JNonane, 3-methyl-
871-83-0 64% 1000 N JNonane, 2-methyl-

Client Sample ID: VP-3

Lab ID#: 0809246AR1-05A
No Detections Were Found.

Client Sample ID: Dupe

Lab ID#: 0809246AR1-06A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

24 4300 110 200002,2,4-Trimethylpentane
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Client Sample ID: VP-5

Lab ID#: 0809246AR1-01A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092508R1File Name:
Dil. Factor: 4.44

Date of Collection:  9/11/08 10:14:00 AM
Date of Analysis:  9/25/08 12:53 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

2.2 Not Detected 8.0 Not DetectedMethyl tert-butyl ether
2.2 Not Detected 7.1 Not DetectedBenzene
2.2 Not Detected 8.4 Not DetectedToluene
2.2 Not Detected 9.6 Not DetectedEthyl Benzene
2.2 Not Detected 9.6 Not Detectedm,p-Xylene
2.2 Not Detected 9.6 Not Detectedo-Xylene
8.9 Not Detected 27 Not Detectedtert-Butyl alcohol
2.2 Not Detected 17 Not Detected1,2-Dibromoethane (EDB)
2.2 Not Detected 9.0 Not Detected1,2-Dichloroethane
2.2 Not Detected 10 Not Detected2,2,4-Trimethylpentane
8.9 Not Detected 17 Not DetectedEthanol

TENTATIVELY IDENTIFIED COMPOUNDS

((ppbv))Match QualityCAS NumberCompound
Amount

55429-29-3 56% 47 N JArsenous acid, tris(trimethylsilyl) 
este

556-67-2 43% 980 N JCyclotetrasiloxane, octamethyl-
0-00-0 72% 260 N J3-HYDROXYMANDELIC ACID 

ETHYL ESTER DITMS

92% Aliphatic
8% Aromatic
Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

96 70-130Toluene-d8
86 70-1301,2-Dichloroethane-d4
105 70-1304-Bromofluorobenzene
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Client Sample ID: VP-4

Lab ID#: 0809246AR1-02A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092424R1File Name:
Dil. Factor: 11.0

Date of Collection:  9/11/08 10:56:00 AM
Date of Analysis:  9/25/08 01:27 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

5.5 Not Detected 20 Not DetectedMethyl tert-butyl ether
5.5 Not Detected 18 Not DetectedBenzene
5.5 Not Detected 21 Not DetectedToluene
5.5 Not Detected 24 Not DetectedEthyl Benzene
5.5 Not Detected 24 Not Detectedm,p-Xylene
5.5 Not Detected 24 Not Detectedo-Xylene
22 Not Detected 67 Not Detectedtert-Butyl alcohol
5.5 Not Detected 42 Not Detected1,2-Dibromoethane (EDB)
5.5 Not Detected 22 Not Detected1,2-Dichloroethane
5.5 1100 26 54002,2,4-Trimethylpentane
22 Not Detected 41 Not DetectedEthanol

TENTATIVELY IDENTIFIED COMPOUNDS

((ppbv))Match QualityCAS NumberCompound
Amount

108-08-7 91% 260 N JPentane, 2,4-dimethyl-
565-59-3 59% 93 N JPentane, 2,3-dimethyl-
592-13-2 70% 110 N JHexane, 2,5-dimethyl-

74421-17-3 64% 260 N JHexane, 1-(hexyloxy)-2-methyl-
564-02-3 64% 130 N JPentane, 2,2,3-trimethyl-
565-75-3 91% 550 N JPentane, 2,3,4-trimethyl-
560-21-4 90% 850 N JPentane, 2,3,3-trimethyl-

16747-26-5 83% 2700 N JHexane, 2,2,4-trimethyl-
16747-28-7 78% 220 N JHexane, 2,3,3-trimethyl-
20278-85-7 83% 68 N JHeptane, 2,3,5-trimethyl-
2216-33-3 53% 130 N JOctane, 3-methyl-

74764-46-8 78% 85 N J3-Heptene, 3-ethyl-
62237-97-2 64% 130 N JDecane, 2,2,6-trimethyl-

NA NA 130 JUnknown
62237-99-4 64% 220 N JDecane, 2,2,7-trimethyl-
4110-44-5 83% 100 N JOctane, 3,3-dimethyl-

NA NA 63 JUnknown
62016-28-8 83% 110 N JOctane, 2,2,6-trimethyl-

556-67-2 86% 220 N JCyclotetrasiloxane, octamethyl-
0-00-0 81% 100 N J3-HYDROXYMANDELIC ACID 

ETHYL ESTER DITMS

100% Aliphatic

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: VP-4

Lab ID#: 0809246AR1-02A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092424R1File Name:
Dil. Factor: 11.0

Date of Collection:  9/11/08 10:56:00 AM
Date of Analysis:  9/25/08 01:27 AM

Limits%RecoverySurrogates
Method

102 70-130Toluene-d8
107 70-1301,2-Dichloroethane-d4
105 70-1304-Bromofluorobenzene
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Client Sample ID: VP-4 Lab Duplicate

Lab ID#: 0809246AR1-02AA

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092425R1File Name:
Dil. Factor: 11.0

Date of Collection:  9/11/08 10:56:00 AM
Date of Analysis:  9/25/08 02:06 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

5.5 Not Detected 20 Not DetectedMethyl tert-butyl ether
5.5 Not Detected 18 Not DetectedBenzene
5.5 Not Detected 21 Not DetectedToluene
5.5 Not Detected 24 Not DetectedEthyl Benzene
5.5 Not Detected 24 Not Detectedm,p-Xylene
5.5 Not Detected 24 Not Detectedo-Xylene
22 Not Detected 67 Not Detectedtert-Butyl alcohol
5.5 Not Detected 42 Not Detected1,2-Dibromoethane (EDB)
5.5 Not Detected 22 Not Detected1,2-Dichloroethane
5.5 1100 26 50002,2,4-Trimethylpentane
22 Not Detected 41 Not DetectedEthanol

TENTATIVELY IDENTIFIED COMPOUNDS

((ppbv))Match QualityCAS NumberCompound
Amount

108-08-7 91% 250 N JPentane, 2,4-dimethyl-
565-59-3 91% 91 N JPentane, 2,3-dimethyl-
592-13-2 70% 110 N JHexane, 2,5-dimethyl-

74421-17-3 64% 260 N JHexane, 1-(hexyloxy)-2-methyl-
564-02-3 40% 120 N JPentane, 2,2,3-trimethyl-
565-75-3 91% 540 N JPentane, 2,3,4-trimethyl-
560-21-4 90% 830 N JPentane, 2,3,3-trimethyl-

16747-26-5 83% 2600 N JHexane, 2,2,4-trimethyl-
16747-28-7 78% 220 N JHexane, 2,3,3-trimethyl-
20278-85-7 64% 66 N JHeptane, 2,3,5-trimethyl-
2216-33-3 43% 130 N JOctane, 3-methyl-

74764-46-8 72% 84 N J3-Heptene, 3-ethyl-
62237-97-2 64% 130 N JDecane, 2,2,6-trimethyl-

NA NA 130 JUnknown
62237-99-4 78% 210 N JDecane, 2,2,7-trimethyl-
4110-44-5 74% 100 N JOctane, 3,3-dimethyl-

NA NA 62 JUnknown
62016-28-8 72% 110 N JOctane, 2,2,6-trimethyl-

556-67-2 47% 220 N JCyclotetrasiloxane, octamethyl-
0-00-0 72% 100 N J3-HYDROXYMANDELIC ACID 

ETHYL ESTER DITMS

100% Aliphatic

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: VP-4 Lab Duplicate

Lab ID#: 0809246AR1-02AA

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092425R1File Name:
Dil. Factor: 11.0

Date of Collection:  9/11/08 10:56:00 AM
Date of Analysis:  9/25/08 02:06 AM

Limits%RecoverySurrogates
Method

103 70-130Toluene-d8
102 70-1301,2-Dichloroethane-d4
105 70-1304-Bromofluorobenzene
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Client Sample ID: VP-1

Lab ID#: 0809246AR1-03A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092507File Name:
Dil. Factor: 4.71

Date of Collection:  9/11/08 11:41:00 AM
Date of Analysis:  9/25/08 12:16 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

2.4 Not Detected 8.5 Not DetectedMethyl tert-butyl ether
2.4 Not Detected 7.5 Not DetectedBenzene
2.4 Not Detected 8.9 Not DetectedToluene
2.4 Not Detected 10 Not DetectedEthyl Benzene
2.4 Not Detected 10 Not Detectedm,p-Xylene
2.4 Not Detected 10 Not Detectedo-Xylene
9.4 Not Detected 28 Not Detectedtert-Butyl alcohol
2.4 Not Detected 18 Not Detected1,2-Dibromoethane (EDB)
2.4 Not Detected 9.5 Not Detected1,2-Dichloroethane
2.4 Not Detected 11 Not Detected2,2,4-Trimethylpentane
9.4 Not Detected 18 Not DetectedEthanol

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

97 70-130Toluene-d8
84 70-1301,2-Dichloroethane-d4
106 70-1304-Bromofluorobenzene
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Client Sample ID: VP-2

Lab ID#: 0809246AR1-04A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092426R1File Name:
Dil. Factor: 32.9

Date of Collection:  9/11/08 1:32:00 PM
Date of Analysis:  9/25/08 03:28 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

16 Not Detected 59 Not DetectedMethyl tert-butyl ether
16 Not Detected 52 Not DetectedBenzene
16 Not Detected 62 Not DetectedToluene
16 Not Detected 71 Not DetectedEthyl Benzene
16 Not Detected 71 Not Detectedm,p-Xylene
16 Not Detected 71 Not Detectedo-Xylene
66 Not Detected 200 Not Detectedtert-Butyl alcohol
16 Not Detected 130 Not Detected1,2-Dibromoethane (EDB)
16 Not Detected 66 Not Detected1,2-Dichloroethane
16 3700 77 170002,2,4-Trimethylpentane
66 Not Detected 120 Not DetectedEthanol

TENTATIVELY IDENTIFIED COMPOUNDS

((ppbv))Match QualityCAS NumberCompound
Amount

108-08-7 91% 1300 N JPentane, 2,4-dimethyl-
565-59-3 80% 2000 N JPentane, 2,3-dimethyl-
592-13-2 70% 2300 N JHexane, 2,5-dimethyl-
112-58-3 78% 2900 N JHexane, 1,1'-oxybis-
4850-28-6 91% 1300 N JCyclopentane, 1,2,4-trimethyl-, 

(1.alpha
565-75-3 87% 4000 N JPentane, 2,3,4-trimethyl-
560-21-4 80% 7000 N JPentane, 2,3,3-trimethyl-
583-48-2 64% 2800 N JHexane, 3,4-dimethyl-
3522-94-9 83% 7800 N JHexane, 2,2,5-trimethyl-

NA NA 860 JUnknown
2216-30-0 90% 1000 N JHeptane, 2,5-dimethyl-

NA NA 690 JUnknown
NA NA 510 JUnknown

921-47-1 78% 1000 N JHexane, 2,3,4-trimethyl-
17312-50-4 72% 820 N JDecane, 2,5-dimethyl-
62237-97-2 59% 680 N JDecane, 2,2,6-trimethyl-
7154-80-5 64% 630 N JHeptane, 3,3,5-trimethyl-

52896-95-4 50% 710 N JHeptane, 2,3,4-trimethyl-
5911-04-6 72% 510 N JNonane, 3-methyl-
871-83-0 64% 1000 N JNonane, 2-methyl-

100% Aliphatic

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: VP-2

Lab ID#: 0809246AR1-04A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092426R1File Name:
Dil. Factor: 32.9

Date of Collection:  9/11/08 1:32:00 PM
Date of Analysis:  9/25/08 03:28 AM

Limits%RecoverySurrogates
Method

100 70-130Toluene-d8
105 70-1301,2-Dichloroethane-d4
107 70-1304-Bromofluorobenzene
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Client Sample ID: VP-3

Lab ID#: 0809246AR1-05A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092427File Name:
Dil. Factor: 2.47

Date of Collection:  9/11/08 12:26:00 PM
Date of Analysis:  9/25/08 04:36 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.2 Not Detected 4.4 Not DetectedMethyl tert-butyl ether
1.2 Not Detected 3.9 Not DetectedBenzene
1.2 Not Detected 4.6 Not DetectedToluene
1.2 Not Detected 5.4 Not DetectedEthyl Benzene
1.2 Not Detected 5.4 Not Detectedm,p-Xylene
1.2 Not Detected 5.4 Not Detectedo-Xylene
4.9 Not Detected 15 Not Detectedtert-Butyl alcohol
1.2 Not Detected 9.5 Not Detected1,2-Dibromoethane (EDB)
1.2 Not Detected 5.0 Not Detected1,2-Dichloroethane
1.2 Not Detected 5.8 Not Detected2,2,4-Trimethylpentane
4.9 Not Detected 9.3 Not DetectedEthanol

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

96 70-130Toluene-d8
86 70-1301,2-Dichloroethane-d4
106 70-1304-Bromofluorobenzene
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Client Sample ID: Dupe

Lab ID#: 0809246AR1-06A

MODIFIED EPA METHOD TO-15 GC/MS

w092408File Name:
Dil. Factor: 4.78

Date of Collection:  9/11/08 1/1/1990
Date of Analysis:  9/24/08 03:17 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

96 Not Detected 290 Not Detectedtert-Butyl alcohol
96 Not Detected 180 Not DetectedEthanol
24 Not Detected 86 Not DetectedMethyl tert-butyl ether
24 4300 110 200002,2,4-Trimethylpentane
24 Not Detected 76 Not DetectedBenzene
24 Not Detected 97 Not Detected1,2-Dichloroethane
24 Not Detected 90 Not DetectedToluene
24 Not Detected 180 Not Detected1,2-Dibromoethane (EDB)
24 Not Detected 100 Not DetectedEthyl Benzene
24 Not Detected 100 Not Detectedm,p-Xylene
24 Not Detected 100 Not Detectedo-Xylene

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

96 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank

Lab ID#: 0809246AR1-07A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092410File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  9/24/08 02:25 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 1.8 Not DetectedMethyl tert-butyl ether
0.50 Not Detected 1.6 Not DetectedBenzene
0.50 Not Detected 1.9 Not DetectedToluene
0.50 Not Detected 2.2 Not DetectedEthyl Benzene
0.50 Not Detected 2.2 Not Detectedm,p-Xylene
0.50 Not Detected 2.2 Not Detectedo-Xylene
2.0 Not Detected 6.1 Not Detectedtert-Butyl alcohol

0.50 Not Detected 3.8 Not Detected1,2-Dibromoethane (EDB)
0.50 Not Detected 2.0 Not Detected1,2-Dichloroethane
0.50 Not Detected 2.3 Not Detected2,2,4-Trimethylpentane
2.0 Not Detected 3.8 Not DetectedEthanol

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

98 70-130Toluene-d8
84 70-1301,2-Dichloroethane-d4
107 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank

Lab ID#: 0809246AR1-07B

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092506File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  9/25/08 11:33 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 1.8 Not DetectedMethyl tert-butyl ether
0.50 Not Detected 1.6 Not DetectedBenzene
0.50 Not Detected 1.9 Not DetectedToluene
0.50 Not Detected 2.2 Not DetectedEthyl Benzene
0.50 Not Detected 2.2 Not Detectedm,p-Xylene
0.50 Not Detected 2.2 Not Detectedo-Xylene
2.0 Not Detected 6.1 Not Detectedtert-Butyl alcohol

0.50 Not Detected 3.8 Not Detected1,2-Dibromoethane (EDB)
0.50 Not Detected 2.0 Not Detected1,2-Dichloroethane
0.50 Not Detected 2.3 Not Detected2,2,4-Trimethylpentane
2.0 Not Detected 3.8 Not DetectedEthanol

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

98 70-130Toluene-d8
82 70-1301,2-Dichloroethane-d4
107 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank

Lab ID#: 0809246AR1-07C

MODIFIED EPA METHOD TO-15 GC/MS

w092405File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  9/24/08 01:34 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

20 Not Detected 61 Not Detectedtert-Butyl alcohol
20 Not Detected 38 Not DetectedEthanol
5.0 Not Detected 18 Not DetectedMethyl tert-butyl ether
5.0 Not Detected 23 Not Detected2,2,4-Trimethylpentane
5.0 Not Detected 16 Not DetectedBenzene
5.0 Not Detected 20 Not Detected1,2-Dichloroethane
5.0 Not Detected 19 Not DetectedToluene
5.0 Not Detected 38 Not Detected1,2-Dibromoethane (EDB)
5.0 Not Detected 22 Not DetectedEthyl Benzene
5.0 Not Detected 22 Not Detectedm,p-Xylene
5.0 Not Detected 22 Not Detectedo-Xylene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

93 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: CCV

Lab ID#: 0809246AR1-08A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092409File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  9/24/08 01:42 PM

%RecoveryCompound

99Methyl tert-butyl ether
99Benzene
101Toluene
106Ethyl Benzene
107m,p-Xylene
109o-Xylene
81tert-Butyl alcohol
1081,2-Dibromoethane (EDB)
981,2-Dichloroethane
882,2,4-Trimethylpentane
85Ethanol

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

98 70-130Toluene-d8
92 70-1301,2-Dichloroethane-d4
106 70-1304-Bromofluorobenzene
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Client Sample ID: CCV

Lab ID#: 0809246AR1-08B

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092502File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  9/25/08 08:58 AM

%RecoveryCompound

97Methyl tert-butyl ether
94Benzene
100Toluene
104Ethyl Benzene
104m,p-Xylene
106o-Xylene
80tert-Butyl alcohol
1051,2-Dibromoethane (EDB)
931,2-Dichloroethane
832,2,4-Trimethylpentane
84Ethanol

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

99 70-130Toluene-d8
92 70-1301,2-Dichloroethane-d4
107 70-1304-Bromofluorobenzene
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Client Sample ID: CCV

Lab ID#: 0809246AR1-08C

MODIFIED EPA METHOD TO-15 GC/MS

w092402File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  9/24/08 11:16 AM

%RecoveryCompound

94tert-Butyl alcohol
100Ethanol
82Methyl tert-butyl ether
1072,2,4-Trimethylpentane
100Benzene
881,2-Dichloroethane
99Toluene
1011,2-Dibromoethane (EDB)
100Ethyl Benzene
102m,p-Xylene
104o-Xylene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

93 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: LCS

Lab ID#: 0809246AR1-09A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092403File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  9/24/08 09:19 AM

%RecoveryCompound

105Methyl tert-butyl ether
103Benzene
110Toluene
106Ethyl Benzene
106m,p-Xylene
109o-Xylene
90tert-Butyl alcohol
1061,2-Dibromoethane (EDB)
1031,2-Dichloroethane
992,2,4-Trimethylpentane
92Ethanol

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

100 70-130Toluene-d8
97 70-1301,2-Dichloroethane-d4
104 70-1304-Bromofluorobenzene
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Client Sample ID: LCS

Lab ID#: 0809246AR1-09B

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

t092504File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  9/25/08 10:16 AM

%RecoveryCompound

102Methyl tert-butyl ether
96Benzene
107Toluene
104Ethyl Benzene
104m,p-Xylene
107o-Xylene
81tert-Butyl alcohol
1041,2-Dibromoethane (EDB)
971,2-Dichloroethane
822,2,4-Trimethylpentane
82Ethanol

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

99 70-130Toluene-d8
89 70-1301,2-Dichloroethane-d4
107 70-1304-Bromofluorobenzene
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Client Sample ID: LCS

Lab ID#: 0809246AR1-09C

MODIFIED EPA METHOD TO-15 GC/MS

w092403File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  9/24/08 12:01 PM

%RecoveryCompound

102tert-Butyl alcohol
108Ethanol
86Methyl tert-butyl ether
992,2,4-Trimethylpentane
100Benzene
881,2-Dichloroethane
99Toluene
1001,2-Dibromoethane (EDB)
100Ethyl Benzene
102m,p-Xylene
104o-Xylene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

90 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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