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Alameda County Environmental Health  
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502-6577 
 
 
Re: Chevron Facility #_9-1583_______ 
 
 Address: 5509 Martin Luther King Jr. Way, Oakland, California_________________________ 
 
 
 
I have reviewed the attached report titled Work Plan for Additional 
Investigation_______________________________ and dated May 12, 2010. 
 
I agree with the conclusions and recommendations presented in the referenced report.  The information in 
this report is accurate to the best of my knowledge and all local Agency/Regional Board guidelines have 
been followed. This report was prepared by Conestoga-Rovers & Associates, upon whose assistance and 
advice I have relied.  
 
This letter is submitted pursuant to the requirements of California Water Code Section 13267(b)(1) and 
the regulating implementation entitled Appendix A pertaining thereto.  

I declare under penalty of perjury that the foregoing is true and correct. 
 
Sincerely, 
 

 
 
Stacie H. Frerichs 
Project Manager 
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May 12,2010 

Mr. Mark Detterman, P.G., C.E.G. 
Alameda County Environmental Health 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502-6577 

Re: Work Plan for Additional Investigation 
Former Chevron Service Station No. 9-1583 
5509 Martin Luther King Jr. Way 
Oakland, California 
LOP Case R00000002 

Dear Mr. Detterman: 

Reference No. 611960 

Conestoga-Rovers & Associates (CRA) has prepared this Work Plan for Additional Investigation 
(work plan) on behalf of Chevron Environmental Management Company (Chevron) for the site 
referenced above. CRA previously submitted to Alameda County Environmental Health 
(ACEH) the November 21, 2008 Soil Vapor Assessment Report (report), which presented the 
results of the installation and sampling of five soil vapor wells (VP-1 through VP-5) at the site to 
evaluate potential vapor intrusion concerns. Elevated concentrations of total petroleum 
hydrocarbons as gasoline (TPHg) were detected in three of the wells; however, significant 
concentrations of 2,2,4-Trimethylpentane (iso-octane) were also detected in two of these wells, 
indicating that at least a portion of the detected TPHg was due to a recent release or vapor 
leak(s) from existing underground storage tank (VST) equipment. 

In order to confirm the previous results and to further evaluate soil vapor quality at the site, 
CRA plans to re-sample wells VP-1 through VP-5. In the report, updating the site conceptual 
model (SCM) was recommended. However, based on recent well survey data, incorrect well 
elevations have historically been used resulting in an incorrect calculated groundwater flow 
direction (southeast). The new calculated flow direction is to the northwest towards San 
Francisco Bay. Based on the updated flow direction, the downgradient extent of impacted 
groundwater has not been adequately evaluated. Therefore, CRA proposes to drill one 
downgradient exploratory boring to evaluate this data gap. Presented in the following sections 
are the site description and background and the proposed scope of work. We have also 
proposed some changes to the site groundwater monitoring program based on the recent 
results. 
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The site is located on the northwest corner of the intersection of Martin Luther King Jr. Way 
(formerly Grove Shoeet) and 55th Street in Oakland, California (Figure 1), and is currently 
occupied by a Super Stop gas station. Current station facilities include three 10,OOO-gallon USTs 
containing gasoline and diesel, four dispenser islands, and a station building. The site was 
occupied by a Chevron service station from approximately 1968, when Chevron first leased the 
property, through 1998. Former station facilities included the station building, four dispenser 
islands, three 10,OOO-gallon gasoline USTs, a l,OOO-gaUon used-oil UST, three hydraulic hoists, 
and an oil-water clarifier. The four USTs reportedly were installed in 1984; no information 
regarding previous USTs is known. The used-oil UST was removed in 1995 and the hydraulic 
hoists and clarifier were removed in 1998. Chevron sold the station facilities in 1998. The 
station was de-branded in 2003, and has since been occupied by a Super Stop station. The USTs 
appear to have been reconfigured as currently three grades of gasoline and diesel are dispensed 
at the site. Locations of former and current site features are shown on Figure 2. 

Land use in the vicinity of the site is mixed commercial and residential. The site is bounded 
by Martin Luther King, Jr. Way to the east-northeast, 55th Street to the south-southeast, a 
single-family residential property to the west-southwest, and single- and multi-family 
residential properties to the north and northwest. A 76 service station is present on the 
southwest corner of the intersection of Martin Luther King Jr. Way and 55th Street. This facility 
is also an open fuel release case (former BP service station #11127 at 5425 Martin Luther King, 
Jr. Way); however, case closure has been requested and it appears no environmental work is 
currently being performed. 

Environmental work has been performed at the subject site since 1983. Previous work included 
drilling five borings (B-1 through B-5), installation of monitoring wells MW-1 through MW-8 
both on- and offsite; and collection of confirmation soil samples during UST system 
removal/upgrade work. Groundwater monitoring has been performed since 1990. Remedial 
activities at the site included over-excavation of impacted soil during product piping upgrade 
work in 1989 (approximately 25 cubic yards) and the used-oil UST removal in 1995 
(approximately 80 cubic yards); and light non-aqueous phase liquid (LNAPL) removal from 
well MW-3 in 1992. A summary of the environmental work performed at the site is included as 
Attachment A. 

In late-2008, CRA installed and sampled soil vapor wells VP-1 through VP-5. TPHg was 
detected in samples VP-1 through VP-5 at concentrations of 550 micrograms per cubic meter 
(f..tg/m3), 330,000 ).lg/m3, 540 ).lg/m3, 38,000 ).lg/m3, and 46,000 ).lg/m3, respectively. TPH as 
diesel (TPHd) was detected in samples VP-2 (6,900 ).lg/m3) and VP-4 (920 ).lg/m3); however, the 
laboratory reported that the TPH pattern in the samples did not resemble that of diesel fuel. 
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Iso-octane was detected in samples VP-2 (17,000 ).lg/m3) and VP-4 (5,400 ).lg/m3); the presence 
of iso-octane in the soil vapor samples suggested that at least a portion of the TPHg in soil 
vapor was due to a recent release or leak(s) from existing UST system equipment. Iso-octane is 
a significant constituent of California Reformulated Gasoline (CaRFG) Phase 3, which has been 
used in California since 2004 after the elimination of methyl tertiary butyl ether (MTBE) and 
CaRFG Phase 2. To confirm these results and further evaluate soil vapor quality at the site, 
CRA plans to re-sample the vapor wells. 

The site wells were re-surveyed in November 2009 due to some discrepancy regarding the 
historical groundwater flow direction. The survey confirmed that when wells MW-7 and MW-8 
were installed in the northwest portion of the site in 1994, only these two wells were surveyed 
and a different datum (several feet higher than the datum used for the previous wells) was 
used. Therefore, the top of casing (TOC) elevations for wells MW-7 and MW-8 were mistakenly 
indicated as several feet higher than the remaining wells, resulting in a general calculated 
groundwater flow direction to the southeast, whereas the flow direction would be expected to 
be to the northwest toward San Francisco Bay. Based on the corrected flow direction 
(northwest), the downgradient extent of impacted groundwater has not been adequately 
evaluated and additional investigation appears warranted. An updated rose diagram showing 
the historical groundwater flow direction is presented on Figure 2. 

SOIL VAPOR WELL RE-SAMPLING 

In order to confirm the previous results and to further evaluate potential soil vapor risk at the 
site, CRA will re-sample wells VP-l through VP-5. Soil vapor samples will be collected from 
the wells in I-liter SUMMATM canisters for laboratory analysis in general accordance with the 
Department of Toxic Substances Control (DTSC) Advisory-Active Soil Gas Investigations guidance 
document dated January 28, 2003. CRA's standard field procedures for soil vapor sampling are 
included as Attachment B. A generalized schematic of the soil vapor sampling apparatus is 
presented on Figure B of Attachment B. 

In accordance with the DTSC guidance, a field duplicate sample will also be collected and leak 
testing will be performed during sampling. Helium will be used as a leak check compound to 
evaluate if significant ambient air is entering the SUMMATM canisters during sampling. To 
perform the leak testing, a plastic shroud will be placed over the sampling apparatus and well, 
and filled with helium during sample collection. The helium concentration within the shroud 
will be monitored using a helium detector for comparison with the sample results. 
Additionally, the samples will be analyzed for oxygen (02)' carbon dioxide (C02), and methane 
(CH4) to further evaluate the data quality. 
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The soil vapor samples will be kept at ambient temperature and submitted under 
chain-of-custody to Air Toxics Ltd. in Folsom, California for analysis. The samples will be 
analyzed for the following constituents: 

• TPHg by EPA Method TO-3 

• Benzene, toluene, ethylbenzene, and xylenes (BTEX), MTBE, and 2,2,4-trimethylpentane by 
EPA Method TO-15 

• Helium, 02, C02, and CH4 by ASTM D-1946 

ADDITIONAL EXPLORATORY BORING 

To further evaluate the extent of impacted groundwater, CRA proposes to drill one exploratory 
boring downgradient of the site. The proposed boring location is shown on Figure 2. The 
details of the proposed investigation are presented below. 

Permits and Access Agreements 

CRA will obtain all necessary permits and access agreements for the proposed boring prior to 
beginning field operations. A minimum of 72 hours written notification will be given to ACEH 
before initiation of drilling activities. 

Site Health and Safety Plan 

CRA will prepare a site-specific health and safety plan (HASP) to inform site workers of known 
hazards and to provide health and safety guidance. The plan will be reviewed and signed by 
all site workers and visitors and will be kept onsite during field activities. 

Underground Utility Location 

At least 48 hours prior to the start of drilling activities, CRA will notify Underground Service 
Alert to clear the proposed boring location with local public utility companies. Additionally, 
the upper 5 feet of the boring will be cleared for utilities using a hand auger in accordance with 
CRA safety protocols. 

Drilling 

Below approximately 5 fbg, the boring will be advanced using a truck-mounted drill rig with 
direct-push equipment to approximately 15 to 20 fbg. Groundwater is anticipated to be 
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encountered at approximately 10 to 20 fbg. The final location and depth of the boring will be 
based on field conditions. 

Soil Sampling and Laboratory Analysis 

Soil samples will be continuously collected the entire length of the boring for logging and 
observation purposes. The soil encountered in the boring will be logged in accordance with 
American Society for Testing and Materials (ASTM) D-2488 protocols. Soil samples from the 
boring will be screened in the field for volatile organic vapors using a photo-ionization detector 
(PID). Samples that return PID readings of 100 parts per million by volume (ppmv) or greater, 
or those in which evidence of contamination is observed, may be retained for laboratory 
analysis. 

Soil samples retained for laboratory analysis will be collected in acetate, brass, or stainless steel 
liners, capped using Teflon tape and plastic end caps, labeled, placed in an ice-chilled cooler, 
and transported under chain of custody to Lancaster Laboratories, Inc. (Lancaster) in Lancaster, 
Pennsylvania, for analysis. CRA's standard field procedures for direct-push borings including 
soil sampling are included in Attachment B. The soil samples will be analyzed for the following 
constituents: 

• TPHg by EPA Method 8015M 

• BTEX and MTBE by EPA Method 8260B 

Groundwater Sampling and Laboratory Analysis 

If encountered, a grab-groundwater sample will be collected from the boring and analyzed for 
the same constituents as the soil samples with the addition of TPH as motor oil (TPHmo). 
CRA's standard field procedures for groundwater sampling are included in Attachment B. 

Soil and Water Disposal 

Soil cuttings and decontamination rinsate generated during field activities will be temporarily 
stored onsite in 55-gallon steel drums and sampled for disposal purposes. Once profiled, the 
drums will be transported to a Chevron-approved facility for disposal. 
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After receipt of the analytical results, CRA will prepare an investigation report that includes the 
following: 

• A description of field activities 

• A figure illustrating the boring location 

• A copy of the boring log 

• Tabulated soil, groundwater, and soil vapor analytical results 

• Analytical reports and chain-of-custody forms 

• Conclusions and recommendations 

PROPOSED GROUNDWATER MONITORING PROGRAM CHANGES 

Based on our review of the groundwater monitoring results, some changes to the sampling 
frequency and/ or the analytical suite appear warranted, as discussed further below. 

Wells MW-1 and MW-3 have been sampled since 1990 and historically contained elevated 
concentrations of TPHg, BTEX, and MTBE. However, concentrations in these wells have 
significantly decreased and only low concentrations of MTBE remain. TPHg and BTEX 
generally have not been detected in these wells since at least 2003. These wells are in close 
proximity to each other (approximately 25 feet) and the USTs, and contain similar 
concentrations of MTBE. Therefore, as they are providing similar data, we propose to 
discontinue sampling well MW-1; gauging will continue to evaluate the groundwater flow 
direction. With regards to well MW-3, we propose to eliminate TPHg and BTEX from the 
analytical suite. 

Similarly, crossgradient well MW-4 has been sampled since 1990 and generally has not 
contained TPHg and BTEX with the exception of low concentrations during a few events; MTBE 
has never been detected. Therefore, we propose to also discontinue sampling this well (gauging 
will continue) . 

Well MW-5located in 55th Street has been sampled since 1990, and generally has not contained 
TPHg and BTEX with the exception of low concentrations during a few events; MTBE has never 
been detected. Well MW-6 has also been sampled since 1990 and generally has not contained 
TPHg and BTEX with the exception of low concentrations during a few events. MTBE was 
consistently detected in well MW-6, but concentrations have decreased and it was not detected 
during the most recent event (January 2010). Additionally, based on the corrected groundwater 
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flow direction, these wells are located upgradient of the site. Therefore, we propose to 
discontinue sampling wells MW-5 and MW-6 (gauging will continue). 

TPHg and BTEX generally have not been detected in well MW-7 since the mid-1990s. 
Therefore, we propose to eliminate TPHg and BTEX from the analytical suite for well MW-7. 
Similarly, BTEX have not been detected in well MW-8 since 2003; therefore, we propose to 
eliminate BTEX from the analytical suite for this well. 

In summary, the proposed changes are as follows: 

• Discontinue sampling of wells MW-1, MW-4, MW-5, and MW-6 

• Eliminate analysis for TPHg and BTEX in wells MW-3 and MW-7 

• Eliminate analysis for BTEX in well MW-8 

A copy of the first semi-annual 2010 groundwater monitoring report is included as 
Attachment C. 
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Please let us know if ACEH concurs with the proposed work and modifications to the 
groundwater monitoring program. CRA will perform this investigation upon receiving written 
approval from ACEH, or if at least 60 days have passed since submittal of this work plan. 

We will submit our investigation report approximately six weeks after completion of field 
activities. If a response to the proposed groundwater monitoring changes is not received, we 
will assume concurrence and will implement the modifications beginning with the next 
scheduled event in third quarter 2010. 

We appreciate your assistance on this project and look forward to your reply. Please contact 
Mr. James Kiernan at (916) 889-8917 if you have any questions or require additional 
information. 

Sincerely, 

CONESTOGA-ROVERS & ASSOCIATES 

;1 ~ ___________ --__ > 

(f-~: 

James P. Kiernan, P.E. #C68498 

JK/jt/7 
Encl. 

Figure 1 
Figure 2 

Vicinity Map 
Site Plan 

Attachment A 
Attachment B 
Attachment C 

Summary of Previous Environmental Work 
Standard Field Procedures 
First Semi-Annual 2010 Groundwater Monitoring Report 

cc: Ms. Stacie Frerichs, Chevron (electronic) 
Mr. Ben Shimek, Peh'oleum Sales, Inc. 
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SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 
 
1983 Well Installations: In December 1983, Gettler-Ryan, Inc. (G-R) installed three on-
site monitoring wells (MW-1 through MW-3).  The wells were installed to a depth of 20 
feet below grade (fbg).  Groundwater was encountered at depths ranging from 16 to 18 
fbg in the well borings.  No soil samples were collected for laboratory analysis from the 
well borings.  This investigation was documented in a letter from G-R to Chevron dated 
January 5, 1984. 
 
1989 Product Piping Upgrade Sampling: In December 1989, Geotest collected six soil 
samples (A through F) at depths ranging from 2 to 4.5 fbg from the piping trenches in 
the vicinity of the dispenser islands during piping upgrade work.  The samples were 
analyzed for total petroleum hydrocarbons as gasoline (TPHg) and benzene, toluene, 
ethylbenzene, and xylenes (BTEX).  TPHg was only detected in sample B (1,700 
milligrams per kilogram [mg/kg]), collected at a depth of 3 fbg adjacent to the northeast 
dispenser island.  BTEX were also only detected in this sample (0.14 mg/kg, 9.7 mg/kg, 
14 mg/kg, and 180 mg/kg, respectively).  Limited over-excavation of impacted soil 
(approximately 25 cubic yards) reportedly was performed in the area of sample B.  An 
additional soil sample (SS-1) was collected by EA Engineering, Science, and Technology, 
Inc. from the bottom of the excavation and analyzed for TPHg and BTEX.  The depth at 
which this sample was collected is unknown; however, the sample reportedly was 
collected just above groundwater.  TPHg was detected in the sample at 670 mg/kg and 
BTEX were detected at 0.7 mg/kg, 1.2 mg/kg, 0.96 mg/kg, and 1.5 mg/kg, respectively.  
A report documenting the details of this work was not available.  However, the 
additional analytical data was provided to ACEH in a letter from Chevron dated July 30, 
1993. 
 
1990 Well Redevelopment and Sampling: In March 1990, Geraghty & Miller, Inc. (G&M) 
redeveloped and sampled wells MW-1 through MW-3.  The groundwater samples 
collected from wells MW-1 through MW-3 contained TPHg at concentrations of 50,000 
micrograms per liter (µg/L), 800 µg/L, and 47,000 µg/L, respectively; benzene was also 
detected at 3,000 µg/L, 400 µg/L, and 1,000 µg/L, respectively.  Concentrations of 
toluene (up to 9,900 µg/L), ethylbenzene (up to 1,900 µg/L), and xylenes (up to 18,000 
µg/L) were also detected in all three wells.  Details of the investigation were presented 
in G&M’s Results of Groundwater Sampling Activities letter report, dated April 2, 1990. 
 
1990 Well Installations: In October 1990, G&M installed monitoring wells MW-4 
through MW-6 to further evaluate the extent of petroleum hydrocarbons in 
groundwater.  Well MW-4 was installed in the northeast corner of the site, and wells 
MW-5 and MW-6 were installed on the south side of 55th Street.  A total of six soil 
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samples were collected from the well borings at depths ranging from 10.5 to 20.5 fbg and 
analyzed for TPHg.  TPHg was only detected in the samples collected at 10.5 fbg from 
borings MW-5 (190 mg/kg) and MW-6 (11 mg/kg).  Details of the investigation were 
presented in G&M’s Site Assessment Report, dated December 15, 1990. 
 
1992 LNAPL Removal:  During the October 1992 monitoring event, LNAPL 
(approximately 0.24 feet) was observed in well MW-3.  LNAPL had previously not been 
observed in any of the site wells.  The tanks and product lines reportedly tested tight in 
September 1992 and a 90-day inventory audit did not indicate any loss of product in the 
tanks.  A weekly bailing program to remove the LNAPL was initiated in November 1992 
by Groundwater Technology, Inc. (GTI).  Approximately 270 milliliters (mL) of LNAPL 
were removed from well MW-3 in November and December 1992.  The bailing was 
discontinued when only a sheen was observed in the well.  Approximately 0.01 feet of 
LNAPL was observed in well MW-3 during the April and August 2003 monitoring 
events, but was not observed thereafter. 
 
1994 Well Installations: In February 1994, GTI installed monitoring wells MW-7 and 
MW-8 to evaluate groundwater quality near the used-oil UST.  Four soil samples were 
collected from the well borings at depths ranging from 5 to 15 fbg and analyzed for 
TPHg and BTEX; which were not detected in any of the samples.  The initial 
groundwater samples collected from wells MW-7 and MW-8 contained TPHg at 1,200 
µg/L and 28,000 µg/L, respectively; benzene was also detected at 440 µg/L and 2,900 
µg/L, respectively.  Concentrations of toluene (up to 1,300 µg/L), ethylbenzene (up to 
1,200 µg/L), and xylenes (up to 6,800 µg/L) were also detected in the two wells.  The 
groundwater samples were also analyzed for TPH as diesel (TPHd) and motor oil 
(TPHmo); TPHd was not detected and the sample collected from well MW-7 contained 
TPHmo at 4,100 µg/L.  Details of the investigation were presented in GTI’s Additional 
Soil and Groundwater Assessment Report, dated April 8, 1994.  
 
1995 Used-Oil Tank Removal and Over-Excavation: In April 1995, the 1,000-gallon 
used-oil UST was removed from the northwest corner of the site.  Touchstone 
Developments (TD) collected four soil samples from the base of the excavation at depths 
of 10.5 or 11 fbg.  The four samples were analyzed for total recoverable petroleum 
hydrocarbons (TRPH).  Two of the samples were additionally analyzed for TPHg, TPHd, 
BTEX, volatile organic compounds (VOCs), semi-VOCs, and the metals cadmium, 
chromium, lead, nickel, and zinc.  TRPH was detected in all four of the samples at 
concentrations ranging from 76 to 2,700 mg/kg.  TPHg, BTEX, VOCs, semi-VOCs, and 
lead were not detected in the two samples analyzed.  TPHd was only detected in one of 
the samples analyzed (75 mg/kg).  The metals cadmium (up to 0.60 mg/kg), chromium 
(up to 46 mg/kg), nickel (up to 61 mg/kg), and zinc (up to 72 mg/kg) were detected in 
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the two samples analyzed.  The excavation was subsequently deepened to 12.5 fbg.  
Groundwater was encountered in the excavation at approximately 12 fbg.  
Approximately 80 cubic yards of impacted soil was removed and disposed offsite 
during the work.  Details of the work were presented in TD’s Used Oil Tank Removal 
Report, dated June 12, 1995. 
 
1998 Hydraulic Hoist and Clarifier Removal and Excavation: In November 1998, the 
three hydraulic hoists and the oil-water clarifier were removed from the site.  TD 
collected one soil sample beneath each of the hoists at a depth of 7.5 or 8 fbg.  The 
sample collected beneath the hoist with clarifier was analyzed for TPHg, TPHd, TPH as 
hydraulic fluid (TPHhf), TRPH, VOCs, semi-VOCs, and the metals cadmium, chromium, 
lead, nickel, and zinc; only chromium, nickel, and zinc were detected in the sample (32.1 
mg/kg, 40.8 mg/kg, and 44 mg/kg, respectively).  The remaining two samples were 
only analyzed for TPHhf, which was not detected.  Details of the work were presented 
in TD’s Hoist/Clarifier Removal and Sampling Report, dated January 19, 1999. 
 
1998 Dispenser Upgrade Soil Sampling:  In December 1998, Geo-Logic collected a soil 
sample at approximately 3.5 fbg beneath each of the four dispensers during upgrade 
work.  The four samples were analyzed for TPHg, BTEX, and methyl tertiary butyl ether 
(MTBE), which were not detected in any of the samples.  This work was documented in 
Geo-logic’s Report of Soil Sampling Below Fuel Dispensers dated December 7, 1998. 
 
2002 Sensitive Receptor Survey:  In April 2002, Delta Environmental Consultants, Inc. 
(Delta) conducted a sensitive receptor survey for the site vicinity.  It was determined 
that drinking water for the site area was supplied by the Alameda County Water District 
(ACWD) from three sources: treated surface water from the Sacramento/San Joaquin 
Delta and/or Lake Del Valle, purchased San Francisco water from Hetch Hetchy 
Reservoir or Calaveras or San Antonio Reservoirs, or blended water consisting of 
purchased San Francisco water and local groundwater.  The groundwater supply came 
from the Niles Cone Groundwater Basin.  No municipal wells were identified within 
2,000 feet of the site.  A search of Department of Water Resources (DWR) files was 
performed to evaluate the presence of domestic, municipal, or irrigation supply wells 
within 2,000 feet of the site.  One industrial well and one cathodic protection well were 
identified approximately 1,200 feet northwest and 1,800 feet southeast of the site, 
respectively.  Utilities identified adjacent to the site included storm drains, sanitary 
sewer, television cable, and water lines buried at depths of 4 to 22 fbg.  Based on 
conversations with Alameda County Public Works Agency, the water-bearing materials 
beneath the site had not been classified as a potential drinking water source.  No surface 
water bodies were located within a one-mile radius of the site.  The nearest surface 
water body identified was Glen Echo Creek, located approximately 7,400 feet southeast 
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of the site.  Details were presented in Delta’s Sensitive Receptor Survey, dated August 1, 
2002. 
 
2007 Subsurface Investigation: :  In January 2007, Cambria advanced five hand-auger 
exploratory borings (B-1 through B-5) to further evaluate hydrocarbon impacts to soil 
and groundwater.  Borings B-1 through B-3 were located near the existing USTs, boring 
B-4 was located to the east of the dispenser islands, and boring B-5 was located in the 
former used-oil UST excavation.  Borings B-1 through B-4 were advanced to depths of 11 
to 13 fbg; drilling refusal was encountered in boring B-5 at 5.5 fbg.  A total of 14 soil 
samples were collected at various depths from the borings and analyzed for TPHg, 
BTEX, fuel oxygenates (methyl tertiary butyl ether [MTBE], ethyl tertiary butyl ether 
[ETBE], tertiary amyl methyl ether [TAME], di-isopropyl ether [DIPE], and tertiary butyl 
alcohol [TBA]), 1,2-dichloroethane (1,2-DCA), and ethylene dibromide (EDB).  The 
analytes generally were not detected in the samples with the exception of toluene at 
0.001 mg/kg in the sample collected at 3 fbg from boring B-1, and MTBE at 0.0006 
mg/kg in the sample collected at 9 fbg from boring B-1.  Grab-groundwater samples 
were collected from borings B-1 through B-4 and analyzed for the same constituents as 
the soil samples.  TPHg was only detected in the groundwater samples collected from 
borings B-1 (2,600 µg/L) and B-2 (4,500 µg/L).  The remaining constituents generally 
were not detected in the groundwater samples with the exception of ethylbenzene (0.9 
µg/L) and MTBE (2 µg/L) in the sample collected from boring B-1, and MTBE (5 µg/L) 
in the sample collected from boring B-2.  Details of the investigation were presented in 
Cambria’s Subsurface Investigation Report, dated February 28, 2007. 
 
2008 Soil Vapor Survey:  In August 2008, CRA installed five soil vapor wells (VP-1 
through VP-5) to 6 fbg at the site.  The wells were screened from approximately 5 to 5.5 
fbg.  A soil sample was collected from each well boring at approximately 3 fbg and 
analyzed for TPHg, BTEX, MTBE, TBA, 1,2-DCA, and EDB; which were not detected in 
any of the soil samples.  The wells were sampled in September 2008; the soil vapor 
samples were analyzed for TPHg, TPHd, BTEX, MTBE, TBA, 1,2-DCA, EDB, ethanol, 
and iso-octane (2,2,4-trimethylpentane).  The samples were additionally analyzed for 
helium (leak check compound), oxygen, and carbon dioxide.  TPHg was detected in 
samples VP-1 through VP-5 at concentrations of 550 micrograms per cubic meter 
(g/m3), 330,000 g/m3, 540 g/m3, 38,000 g/m3, and 46,000 g/m3, respectively.  
TPHd was only detected in samples VP-2 (6,900 g/m3) and VP-4 (920 g/m3); however, 
the laboratory reported that the TPH pattern in the samples did not resemble that of 
diesel fuel.  Iso-octane was only detected in samples VP-2 (17,000 g/m3) and VP-4 
(5,400 g/m3); BTEX, MTBE, TBA, 1,2-DCA, EDB, and ethanol were not detected in any 
of the samples. 
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STANDARD FIELD PROCEDURES FOR SOIL VAPOR PROBE INSTALLATION AND 
SAMPLING 

VAPOR POINT METHODS 

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

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

procedures are summarized below. 

Objectives 

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

threat to human health or the environment. 

Shallow Soil Vapor Point Installation 

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

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

probe, connected with Swagelok fittings to nylon or Teflon tubing of ¼-inch outer-diameter, is placed within 

12-inches of number 2/16 filter sand (Figure A).  A 12-inch layer of dry granular bentonite is placed on top of 

the filter pack.  Pre-hydrated granular bentonite is then poured to fill the borehole. The tube is coiled and 

placed within a wellbox finished flush to the surface.  Soil vapor samples will be collected no sooner than 48 

hours after installation of the soil vapor points to allow adequate time for representative soil vapors to 

accumulate. Soil vapor sample collection will not be scheduled until after a minimum of three consecutive 

precipitation-free days and irrigation onsite has ceased.  Figure B shows the soil vapor sampling apparatus.  A 

measured volume of air will be purged from the tubing using a different Summa purge canister.  Immediately 

after purging, soil vapor samples will be collected using the appropriate size Summa canister with attached 

flow regulator and sediment filter.  The soil vapor points will be preserved until they are no longer needed for 

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

remove the sand and bentonite, and backfilling the boring with neat cement.  The boring will be patched with 

asphalt or concrete, as appropriate. 

Sampling of Soil Vapor Points  

Samples will be collected using a SUMMA™ canister connected to sampling tubing at each vapor point. Prior 

to collecting soil vapor samples, the initial vacuum of the canisters is measured and recorded on the chain-of-

custody. The vacuum of the SUMMA™ canister is used to draw the soil vapor through the flow controller 

until a negative pressure of approximately 5-inches of Hg is observed on the vacuum gauge and recorded on 
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the chain-of-custody. The flow controllers should be set to 100-200 ml/minute. Field duplicates should be 

collected for every day of sampling and/or for every 10 samples collected.  

Prior to sample collection, stagnant air in the sampling apparatus should be removed by purging 

approximately 3 purge volumes. The purge volume is defined as the amount of air within the probe and 

tubing.   

In accordance with the DTSC Advisory-Active Soil Gas Investigations guidance document, dated January 28, 

2003, leak testing needs to be performed during sampling.  Helium is recommended, although shaving cream 

is acceptable.  

Vapor Sample Storage, Handling, and Transport 

Samples are stored and transported under chain-of-custody to a state-certified analytic laboratory.  Samples 

should never be cooled due to the possibility of condensation within the canister.  
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STANDARD FIELD PROCEDURES FOR SOIL BORING AND MONITORING WELL 
INSTALLATION 

  
This document presents standard field methods for drilling and sampling soil borings and installing, 
developing and sampling groundwater monitoring wells.  These procedures are designed to comply with 
Federal, State and local regulatory guidelines.  Specific field procedures are summarized below. 
 
 
SOIL BORINGS 
 
Objectives 
 
Soil samples are collected to characterize subsurface lithology, assess whether the soils exhibit obvious 
hydrocarbon or other compound vapor or staining, and to collect samples for analysis at a State-certified 
laboratory.  All borings are logged using the Unified Soil Classification System by a trained geologist 
working under the supervision of a California Professional Geologist (PG). 
 
Soil Boring and Sampling 
 
Soil borings are typically drilled using hollow-stem augers or direct-push technologies such as the 
Geoprobe®.  Soil samples are collected at least every five ft to characterize the subsurface sediments and 
for possible chemical analysis.  Additional soil samples are collected near the water table and at lithologic 
changes.  Samples are collected using lined split-barrel or equivalent samplers driven into undisturbed 
sediments at the bottom of the borehole.  
 
Drilling and sampling equipment is steam-cleaned prior to drilling and between borings to prevent 
cross-contamination.  Sampling equipment is washed between samples with trisodium phosphate or an 
equivalent EPA-approved detergent. 
 
Sample Analysis 
 
Sampling tubes chosen for analysis are trimmed of excess soil and capped with Teflon tape and plastic 
end caps.  Soil samples are labeled and stored at or below 4o C on either crushed or dry ice, depending 
upon local regulations.  Samples are transported under chain-of-custody to a State-certified analytic 
laboratory.   
 
Field Screening  
 
One of the remaining tubes is partially emptied leaving about one-third of the soil in the tube.  The tube is 
capped with plastic end caps and set aside to allow hydrocarbons to volatilize from the soil.  After ten to 
fifteen minutes, a portable volatile vapor analyzer measures volatile hydrocarbon vapor concentrations in 
the tube headspace, extracting the vapor through a slit in the cap.  Volatile vapor analyzer measurements 
are used along with the field observations, odors, stratigraphy and groundwater depth to select soil 
samples for analysis.   
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Water Sampling 
 
Water samples, if they are collected from the boring, are either collected using a driven Hydropunch® 
type sampler or are collected from the open borehole using bailers.  The groundwater samples are 
decanted into the appropriate containers supplied by the analytic laboratory.  Samples are labeled, placed 
in protective foam sleeves, stored on crushed ice at or below 4oC, and transported under chain-of-custody 
to the laboratory.  Laboratory-supplied trip blanks accompany the samples and are analyzed to check for 
cross-contamination.  An equipment blank may be analyzed if non-dedicated sampling equipment is used.   
 
Grouting 
 
If the borings are not completed as wells, the borings are filled to the ground surface with cement grout 
poured or pumped through a tremie pipe.  
 
 
MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING 
 
Well Construction and Surveying 
 
Groundwater monitoring wells are installed to monitor groundwater quality and determine the 
groundwater elevation, flow direction and gradient.  Well depths and screen lengths are based on 
groundwater depth, occurrence of hydrocarbons or other compounds in the borehole, stratigraphy and 
State and local regulatory guidelines.  Well screens typically extend 10 to 15 feet below and 5 feet above 
the static water level at the time of drilling.  However, the well screen will generally not extend into or 
through a clay layer that is at least three feet thick. 
 
Well casing and screen are flush-threaded, Schedule 40 PVC.  Screen slot size varies according to the 
sediments screened, but slots are generally 0.010 or 0.020 inches wide.  A rinsed and graded sand 
occupies the annular space between the boring and the well screen to about one to two feet above the well 
screen.  A two feet thick hydrated bentonite seal separates the sand from the overlying sanitary surface 
seal composed of Portland type I, II cement.   
 
Well-heads are secured by locking well-caps inside traffic-rated vaults finished flush with the ground 
surface.  A stovepipe may be installed between the well-head and the vault cap for additional security.   
 
The well top-of-casing elevation is surveyed with respect to mean sea level and the well is surveyed for 
horizontal location with respect to an onsite or nearby offsite landmark. 
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Well Development 
 
Wells are generally developed using a combination of groundwater surging and extraction.  Surging 
agitates the groundwater and dislodges fine sediments from the sand pack.  After about ten minutes of 
surging, groundwater is extracted from the well using bailing, pumping and/or reverse air-lifting through 
an eductor pipe to remove the sediments from the well.  Surging and extraction continue until at least ten 
well-casing volumes of groundwater are extracted and the sediment volume in the groundwater is 
negligible.  This process usually occurs prior to installing the sanitary surface seal to ensure sand pack 
stabilization.  If development occurs after surface seal installation, then development occurs 24 to 72 
hours after seal installation to ensure that the Portland cement has set up correctly. 
 
All equipment is steam-cleaned prior to use and air used for air-lifting is filtered to prevent oil entrained 
in the compressed air from entering the well.  Wells that are developed using air-lift evacuation are not 
sampled until at least 24 hours after they are developed.   
 
Groundwater Sampling 
 
Depending on local regulatory guidelines, three to four well-casing volumes of groundwater are purged 
prior to sampling.  Purging continues until groundwater pH, conductivity, and temperature have 
stabilized.  Groundwater samples are collected using bailers or pumps and are decanted into the 
appropriate containers supplied by the analytic laboratory.  Samples are labeled, placed in protective foam 
sleeves, stored on crushed ice at or below 4oC, and transported under chain-of-custody to the laboratory.  
Laboratory-supplied trip blanks accompany the samples and are analyzed to check for cross-
contamination.  An equipment blank may be analyzed if non-dedicated sampling equipment is used.   
 
Waste Handling and Disposal 
 
Soil cuttings from drilling activities are usually stockpiled onsite and covered by plastic sheeting.  At least 
three individual soil samples are collected from the stockpiles and composited at the analytic laboratory.  
The composite sample is analyzed for the same constituents analyzed in the borehole samples in addition 
to any analytes required by the receiving disposal facility.  Soil cuttings are transported by licensed waste 
haulers and disposed in secure, licensed facilities based on the composite analytic results. 
 
Groundwater removed during development and sampling is typically stored onsite in sealed 55-gallon 
drums.  Each drum is labeled with the drum number, date of generation, suspected contents, generator 
identification and consultant contact.  Upon receipt of analytic results, the water is either pumped out 
using a vacuum truck for transport to a licensed waste treatment/disposal facility or the individual drums 
are picked up and transported to the waste facility where the drum contents are removed and appropriately 
disposed. 
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