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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) is submitting this Well Decommissioning Report 
and Work Plan for Monitoring Well Installation on behalf of Chevron Environmental 
Management Company (Chevron) for the site referenced above.  In a letter dated 
January 21, 2009, Alameda County Environmental Health (ACEH) requested details 
related to the destruction of onsite monitoring wells that were removed prior to the 
remedial/redevelopment excavation and the installation of new groundwater 
monitoring wells onsite and immediately downgradient of the site (Appendix A).  A 
summary of site conditions, details of the well destructions, and the proposed 
monitoring well installations are presented below. 



 

 
  
 

311959 (2) 2 CONESTOGA-ROVERS & ASSOCIATES 

2.0 SITE DESCRIPTION 

The site is a former Chevron gasoline service station located on the northern corner of 
the intersection of Broadway and MacArthur Boulevard in Oakland, California 
(Figures 1 and 2).  Based on aerial photographs and Sanborn Fire Insurance Maps, the 
site appears to have been an active gas station prior to 1939.  In 1988, the station was 
closed and all structures removed.  The site was used for parking until 2006.  In 2007, 
Kaiser Permanente began construction of a medical office building that occupies part of 
the site.  Surrounding land use is primarily commercial, retail and residential.  
Mosswood Public Park is located across MacArthur Boulevard from the site.  A 
summary of previous environmental work at the site is presented as Appendix B. 
 
 
2.1 SITE GEOLOGY AND HYDROGEOLOGY 

The site is located in the East Bay Plain on the eastern flank of the San Francisco Basin, a 
broad Franciscan Complex depression.  The East Bay Plain is characterized by broad 
westward slopping alluvial fan deposits of Holocene to Pleistocene age.  Franciscan 
Formation bedrock underlies the alluvial deposits at depth (150 to 180 feet below grade 
(fbg)).  The site is underlain mostly by clay interbedded with silt, clayey and silty sand 
and occasional gravel to 37 fbg, the total depth explored. 
 
The site is located within the Oakland subarea of the East Bay Plain groundwater basin. 
The site is approximately 73 feet above mean sea level and surrounding topography is 
relatively flat.  Depth to groundwater at the site has historically ranged between 8 and 
19 fbg.  Groundwater flow direction is typically to the southwest at a gradient from 
0.006 to 0.05.  The nearest surface water is Lake Merritt, which is located more than a 
mile south of the site.  A 69-inch reinforced concrete storm drain is located 
approximately 60 feet west of the site. 
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3.0  WELL DESTRUCTIONS 

The January 21, 2009 ACEH letter indicated that there was no report documenting onsite 
well decommissioning.  Cambria Environmental Technology, Inc. (Cambria) previously 
reported the well decommissioning in the January 22, 2007 Site Investigation and Remedial 
Excavation Report.  A summary of the well decommissioning is presented below. 
 
Onsite monitoring wells A, B, B-1 through B-4 were decommissioned on June 26, 2006 
under Alameda County Public Works Agency permits W2006-0549 to W2006-0554 
(Appendix C) (Figure 2).  CRA contracted Gregg Drilling & Testing of Martinez, 
California, C-57 #485165, to decommission the monitoring wells.  All field work was 
directed by Cambria geologists and supervised by California Professional Geologist 
Robert Foss (P.G. #7445).  The well casings were tremie grouted with Portland Type I/II 
cement and pressurized with 25 pounds per square inch of pressure for a minimum of 
five minutes to allow grout to fill the filter pack.  All well locations were subsequently 
excavated to approximately 20 fbg during site redevelopment.  Well materials, including 
conductor casing associated with well B, and groundwater generated during grouting 
were off-hauled along with material generated during the excavation. 
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4.0 HYDROCARBON DISTRIBUTION IN GROUNDWATER  

All onsite wells were last monitored on March 31, 2006 and groundwater analytical data 
from that quarter is presented below.  All eight onsite wells were subsequently 
destroyed prior to site excavation in 2006.  Isoconcentration maps of total petroleum 
hydrocarbons as gasoline (TPHg) and benzene from the March 31, 2006 sampling event 
are included on Figures 3 and 4, respectively.  No post-remedial excavation 
groundwater data has been collected.  The Annual 2009 Groundwater Monitoring and 
Sampling Report from Gettler-Ryan is included as Appendix D.  Trend graphs for the 
former onsite wells are included as Appendix E.   
 
On March 31, 2006, 0.02 feet of light non-aqueous phase liquid (LNAPL) was detected in 
onsite well B.  LNAPL thickness in this well had decreased and was stable prior to 
excavation, but had historically ranged from a sheen to 6.53 feet.  LNAPL had also been 
detected in well B-2, with the last LNAPL detection in June 2002. LNAPL was observed 
in well B-3, with the last detection in August 2000.  
 
The dissolved hydrocarbon plume prior to the remedial excavation was centered around 
former wells B, B-2 and B-3, which is consistent with the reported 1977 fuel dispenser 
leak that is the presumed source of hydrocarbons released to the subsurface.  On 
March 31, 2006, TPHg and benzene were detected at maximum concentrations of 
130,000 micrograms per liter (g/L) and 24,000 g/L in well B-3, respectively.  TPHg 
concentrations in B-3 fluctuated historically but stabilized by 2006.  TPHg concentrations 
in B-2 peaked in 1993 and subsequently decreased by an order of magnitude by 2006.  
Well B-1 was located downgradient of the former USTs.  TPHg and benzene 
concentrations in B-1 peaked in 1991 and decreased 2-3 orders of magnitude by 2006. 
 
On March 31, 2006, TPHg and benzene were detected in upgradient well B-4 at 
9,200 µg/L and 2,100 µg/L, respectively.  Hydrocarbon concentrations in well B-4 
increased and peaked in 1996 then decreased until the well was destroyed in 2006.  The 
location of former well B-4 is upgradient and roughly 75 feet from the center of the 
dissolved hydrocarbon plume.  Well B-4 is near the former Rainbow Car Wash fuel 
USTs (Figure 2), an open environmental case with ACEH (RO No. 0205).  No TPHg or 
benzene was detected in upgradient well A. 
 
The offsite wells E and F had been paved over by 2006 and were not sampled during the 
last 2006 sampling event.  The wells have been repaired and are currently sampled 
annually.  No hydrocarbons were detected in well EA-1. 
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In 2006, the dissolved hydrocarbon plume was centered over the southern portion of the 
site, near the former dispenser islands.  The plume was defined by downgradient wells 
E, F, and EA-1, crossgradient wells B-1 and EA-2, and upgradient wells A and B-4. 
 
On March 3, 2009, the annual monitoring and sampling event took place.  Due to nearby 
construction, well EA-1 was inaccessible and was not sampled.  No hydrocarbons were 
detected in wells E, F, and EA-1.  The plume is still delineated in the downgradient 
direction by the remaining wells. 
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5.0 EVALUATION OF DRAINAGE CULVERT POTENTIAL PATHWAY 

A 69-inch reinforced concrete culvert is located west of the site.  As indicated on City of 
Oakland utility maps, the culvert runs parallel to Broadway north of the former Chevron 
site, then bends westward underneath the Westwind Lodge and passes beneath 
Mosswood Park south of the site (Figure 2).  Runoff in the culvert flows from north to 
south.  Based on City of Oakland utility maps and field observations, the top of the 
culvert is approximately 10 fbg and the bottom of the culvert is approximately 16 fbg.  
During the last onsite quarterly monitoring and sampling event on March 31, 2006, 
onsite depth to groundwater was approximately 12 fbg.  At that time, groundwater was 
potentially in contact with the culvert near the site. 
 
There is no indication of the culvert acting as a conduit for offsite migration of 
hydrocarbons down-gradient of the former Chevron site.  TPHg and benzene 
concentrations in downgradient offsite wells E, F, and EA-1 are consistently near or 
below laboratory detection limits.  Therefore, there is no apparent hydrocarbon mass 
present to enter the Culvert down-gradient of these wells. 
 
ACEH references soil data from SECOR boring SB-37 advanced approximately 15 feet 
from the culvert and near the former Chevron used-oil UST (Figure 5).  Soil from boring 
SB-37 contained 1,200 mg/kg total petroleum hydrocarbons as diesel (TPHd) and 
7,900 mg/kg TPHg at 10 fbg.  CRA believes this boring indicates localized hydrocarbon 
impact to soil from the former used oil tank, but does not indicate hydrocarbon 
migration from the site toward the culvert.  Cambria soil boring SWW-5, approximately 
5 feet from the drainage culvert had no hydrocarbon detections at 10 fbg and 
1,700 mg/kg TPHg at 15 fbg.  To assess whether these hydrocarbons could migrate to 
the culvert, CRA recommends installing a temporary well closer to the culvert to collect 
analytic and potentiometric data.  This boring is discussed in the work plan section 
below. 
 
In March 1984, the United States Environmental Protection Agency (EPA) notified 
several gasoline retailers that fuel was entering Lake Merritt through the Glen Echo 
Creek storm drain (the culvert).  No LNAPL was present in any Chevron monitoring 
wells at that time.  Chevron conducted gas chromatography fingerprinting of samples 
from the storm drain, onsite wells, and dispensers from the Chevron site and the 
Rainbow Carwash located directly upgradient of the Chevron site.  The results indicated 
that the fuel in the storm drain had not originated from the Chevron site.  Chevron sent 
the EPA a letter stating that they were not responsible for the impacts to the Glen Echo 
Creek storm drain.  This information was referenced in the July 1, 1991 Well Deepening 
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Work Plan by Burlington Environmental, Inc. and the December 20, 1994 Comprehensive 
Site Evaluation and Proposed Future Action Plan by Weiss Associates. 
 
The ACEH letter states that hydrocarbon odors were detected emanating from beneath 
the Westwind Lodge and Mosswood Park in 1977.  The lack of aqueous-phase 
hydrocarbons in Chevron’s three down-gradient wells (E, F and EA-1) indicate there is 
no residual hydrocarbon mass migrating through native soils that would result in 
impacts sufficient to result in hydrocarbon odors in Mosswood Park further 
down-gradient.  In addition, the soil data from the borings drilled for the remedial 
excavation are also not consistent with elevations likely to cause hydrocarbon odors at 
the Westwind Lodge.  A simpler solution is that the LNAPL source from the March 1984 
LNAPL release to Lake Merritt had a prior gasoline release to the culvert that resulted in 
hydrocarbon odors at both the Westwind Lodge and Mosswood Park in 1977. 
 
CRA is also currently unaware of any potential preferential pathway between the site 
and the downgradient wells in MacArthur Boulevard.  A utility map in SECOR’s 
June 11, 2008 Soil Management Implementation Report identifies four underground utilities 
in MacArthur Boulevard, downgradient of the site.  Typical installation depths of 
sanitary sewer, electric, water and storm sewer utilities range from 1.5 to 8 fbg in this 
region.  Groundwater beneath the site is approximately 12 fbg and is rarely shallower 
than 10 fbg.  Therefore, utilities in the northern sidewalk and westbound lane of 
MacArthur Boulevard do not appear to act as potential pathways for offsite migration of 
hydrocarbons. 



 

 
  
 

311959 (2) 8 CONESTOGA-ROVERS & ASSOCIATES 

6.0  PROPOSED MONITORING WELL INSTALLATION  

ACEH has requested installation of monitoring wells to evaluate the dissolved 
hydrocarbon plume onsite post remediation.  All onsite wells were destroyed to 
facilitate development of the site by Kaiser Permanente.  Former downgradient onsite 
wells B, B-1 and B-2 were located along the southern property boundary, adjacent to 
MacArthur Boulevard.  New monitoring wells will be installed between the medical 
office building and the sidewalk of westbound MacArthur Boulevard (Figure 6).  
Finalized placement of the wells cannot be made at this time as the site is still under 
construction with final grading and landscaping to be completed.  According to the 
developer, McCarthy, the project should be completed by the end of July 2009.  We also 
recommend installing a temporary well near former boring SWW-5 to collect a 
groundwater sample to assess potential hydrocarbon mass flux to the culvert at this 
location. 
 
ACEH has also requested additional downgradient plume delineation.  There are three 
monitoring wells already in the median of MacArthur Boulevard (E, F, and EA-1) 
down-gradient of the former source area, none of which have had any significant 
hydrocarbon detections for the last 20 years.  Based on historic groundwater flow 
directions, wells E, F and EA-1 are directly downgradient of the center of the 
hydrocarbon plume (Figures 3 and 4).  Wells E and F were originally installed in 1982 
with screen intervals of 5 to 20 fbg, the same as the former onsite wells.  In 1992, due to 
insufficient groundwater, offsite wells E and F were deepened to their current screen 
intervals of 20 to 35 fbg and 15 to 30 fbg, respectively.  Onsite well B-1 was also extended 
at this time for similar reasons.  After the wells were deepened, groundwater rose to 
12.20 fbg in well E and 14.85 fbg in well F, indicating the shallow water-bearing zone is 
under confined conditions.  Although the screens are submerged, they are screened 
appropriately for the lithology and hydrogeologic conditions of the area.  Well EA-1 was 
installed with a screen interval from 10 to 35 fbg and has had sufficient water for 
sampling.  The three existing wells are appropriately placed to monitor the plume and 
therefore, we disagree with the need for additional down-gradient wells.  
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7.0 PROPOSED SCOPE OF WORK 

To re-establish the former source area monitoring well network CRA proposes installing 
onsite monitoring wells B-8 through B-10 between the new medical office building and 
the sidewalk adjacent to westbound MacArthur Boulevard.  We also propose a 
temporary well near the northern corner of the site (Figure 6).  The final placement of the 
wells will be based on site and utility constraints.  CRA will perform the following tasks: 
 
Site Health and Safety Plan:  CRA will prepare a site specific health and safety plan to 
protect site workers.  The plan will be reviewed and signed by all site workers and 
visitors and kept onsite during all field activities. 
 
Permits and Access:  CRA will obtain the appropriate drill permits from Alameda 
County Public Works Agency prior to beginning field work.  Access agreements will be 
attained with Kaiser Permanente to perform work onsite.  CRA will notify ACEH if any 
significant delays in this process are anticipated. 
 
Underground Utility Location:  CRA will contact Underground Service Alert (USA) and 
hire a private utility locator to locate underground utilities near the proposed well 
locations. 
 
Well Installation:  Pre-pack wells with a 0.010-inch slotted screen from approximately 
10 to 25 fbg will be installed onsite.  The pre-packed wells will be installed in 1.5-inch 
direct push borings and the well casings will be 3/4-inch diameter.  Screen depths may 
be adjusted depending on lithology and groundwater depth.  The filter pack will consist 
of #2/12 sand from the bottom of the boring to approximately 2 feet above the screened 
interval.  The well annulus will have a 2-foot bentonite seal above the screen and sand 
pack, with the remainder backfilled with neat Portland cement to approximately 1 foot 
below grade.  A well box equipped with a traffic rated lid will be installed to grade.  
Well construction may be altered based upon field observations.  Exact boring locations 
and final depths will be based on site and utility constraints.  Well location and 
top-of-casing elevation will be surveyed by a licensed land surveyor.  Well development 
will be completed at least two days after installation and groundwater sampling will be 
initiated on a quarterly basis for at least four quarters.  CRA’s Standard Field Procedures 
for Well Installation are presented as Appendix F. 
 
Soil and Grab Groundwater Sampling:  Soil samples will be collected for laboratory 
analysis at approximately 5-foot intervals, at obvious changes in soils, and where 
hydrocarbon staining or odors are observed, to the bottom of the boring.  CRA 
geologists will log collected soils using the modified Unified Soil Classification System.  
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Soil will be field-screened using a photo-ionization detector (PID) and visual 
observations.  All samples will be sealed, capped, labeled, logged on a chain-of-custody 
form, placed on ice and transported to a Chevron and State-approved laboratory for 
analysis. 
 
Chemical Analysis:  Soil samples will be analyzed for the following: 
 
 TPHg by EPA Method 8015 modified; and 

 Benzene, toluene, ethylbenzene, xylenes, fuel oxygenates and lead scavengers 
1,2-dichloroethane (1,2-DCA) and 1,2-dibromoethane (EDB) by EPA Method 8260B. 

 
Soil and Water Disposal:  Soil cuttings generated will be placed in drums and labeled 
appropriately.  These wastes will be transported to an appropriate Chevron approved 
disposal facility following receipt of analytical profile results. 
 
Reporting:  Following receipt of analytical results, CRA will prepare a monitoring well 
installation report that will include: 
 
• A summary of the site background and history. 

• Descriptions of the drilling and soil sampling methods. 

• A figure illustrating the monitoring well locations. 

• Boring logs and well construction details. 

• Tabulated soil and groundwater analytical results. 

• Analytical reports and chain-of-custody forms. 

• Soil and water disposal methods. 

• A discussion of the hydrocarbon distribution in soil and groundwater with respect to 
the former hydrocarbon source areas and the culvert, and 

• Conclusions and recommendations. 
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8.0 SCHEDULE 

CRA will proceed with the proposed scope of work upon receipt of written approval 
from ACEH.  After approval, CRA will obtain the necessary drilling permits, access 
agreements, and schedule the subcontractors at their earliest availability.  According to 
the developer, McCarthy, the redevelopment project should be completed by the end of 
July 2009.  We will submit our investigation report approximately eight weeks after 
completion of field activities.  
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TABLE 1

MONITORING WELL CONSTRUCTION DETAILS
FORMER CHEVRON STATION

3701 BROADWAY, OAKLAND, CALIFORNIA

Page 1 of 1

Well ID
Date 

Installed
Date 

Destroyed Well Modifications

Well Casing 
Diameter 
(inches)

Screen 
Interval 

(fbg)
TOC      

(ft-msl)

Current Condition/ 
Condition Prior to 

Destruction Notes

Onsite Wells
A 04/23/82 06/26/06 -- 2 5 - 20 75.29 Good Screened interval based on cross-section from EA, report not availa

B 04/23/82 06/26/06

Reconstructed 6/25/1991: 
Installed casing within existing 

steel conductor casing.  Previously 
screened 5 - 20 fbg

4 15 - 35 73.39 Submerged The first page of the reconstructed well boring log is missing.

C 04/23/82 NA -- 2 5 - 20 NA NA No boring log available
D NA NA -- NA NA NA NA No mention of this well in any of the reports reviewed

B-1 03/25/82 06/26/06
Originally screened 5 - 20 fbg, 

deepened in 1992
4 15 - 35 72.3 Good

Well modifications reported in Jan 19, 1993 GTI report.  Soils 
sampled and logged during well deepening.

B-2 03/25/82 06/26/06 -- 2 5 - 20 74.5 Good Screened interval based on EA cross section.
B-3 03/25/82 06/26/06 -- 2 5 - 20 74.13 Good Screened interval based on EA cross section.
B-4 03/25/82 06/26/06 -- 2 5 - 20 76.43 Good --

B-5 1979  NA -- 8 NA - 20 NA NA

No boring logs available.  1993 GTI reports B-5 was grouted in 
place, no date provided.  Constructed of corrugated steel casing to 
20 fbg, according to Chevron records.

B-6 1979 06/25/91 -- 8 NA - 20 72.66 NA

No boring logs available.  1993 GTI reports B-5 was grouted in 
place, no date provided.  Constructed of corrugated steel casing to 
20 fbg, according to Chevron records.

B-7 1979 06/25/91 -- 8 NA - 20 75.4 NA

No boring logs available.  1993 GTI reports B-5 was grouted in 
place, no date provided.  Constructed of corrugated steel casing to 
20 fbg, according to Chevron records.

Offsite Wells

E 04/23/82 --
Deepened in 1992, originally 

screened from 5 - 20 fbg
2 20 - 35 70.07 Submerged No soil logged during well deepening according to the report.

F 04/23/82 --
Deepened in 1992, originally 

screened from 5 - 20 fbg
2 15 - 30 71.72 Submerged No soil logged during well deepening according to the report.

EA-1 04/11/88 -- -- 4 10 - 35 71.85 Good --
EA-2 04/12/88 -- -- 4 10 - 30 76.24 Good --

Notes:

TOC = Top of casing
Fbg = Feet below grade
Ft-msl = Feet above mean sea level
-- = Not applicable
NA = Not available
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SUMMARY OF PREVIOUS ENVIRONMENTAL WORK 

A total of 14 groundwater monitoring wells have been installed to date.  Currently there are 
only four active monitoring wells associated with the site (monitoring wells E, F, EA-1 and 
EA-2).  In June 1991, wells B-6 and B-7 were destroyed, and well B was reconstructed.  Wells E, 
F, and B-1 were reconstructed in October 1992.  There is no information regarding wells B-5 and 
C and it is assumed they have been abandoned or destroyed.  In order to facilitate excavation 
activities, all onsite wells were destroyed by pressure grouting in June 2006. 
 
1977 Fuel Release:  According to Chevron records, a fuel filter rusted at the eastern pump island 
resulting in a subsurface release of gasoline.  
 
1982 Well Installation:  In March 1982, K.H. Kleinfelder & Associates (Kleinfelder) installed 
onsite monitoring wells B-1 through B-4 to a total depth of 20 feet below grade (fbg).  
Groundwater was encountered at depths ranging from 17 to 19 fbg, but rose to within 10 to 
12 fbg in the monitoring wells.  The report concludes that confined aquifer conditions existed at 
the site.  More information available in Kleinfelder’s April 6, 1982 Groundwater Monitoring Well 
Installation Report. 
 
1982 Site Evaluation:  IT Enviroscience (IT) prepared Progress Report #1 on April 28, 1982 that 
detailed a site inspection and operator interview conducted to evaluate the major factors 
relating to groundwater impact at the site.  During the evaluation they encountered existing 
wells which IT designated as monitoring wells B-5 through B-7.  According to the station 
manager, George Bowers, the wells were installed in approximately 1979 (no reports have been 
located documenting well installation, which is not unusual for this era).  According to the 
April 1982, Progress Report # 1, monitoring wells B-1 through B-4 were installed in March 1982 
by Kleinfelder and wells A through F were installed in April 1982 by IT.  IT prepared a Progress 
Report #2 on May 18, 1982 that concluded gasoline impacted groundwater detected in onsite 
monitoring wells was associated with the Chevron service station.  The report documents light 
non aqueous phase liquids (LNAPL) encountered in the monitoring wells with a thickness of 
0.08 to 5.7 feet.  No LNAPL was observed in monitoring well B-4.  This report concluded that 
multiple leaks likely occurred onsite, but that offsite migration of hydrocarbons was unlikely 
due to low soil permeability.  The report also concluded that utilities near the site were too 
shallow to act as potential preferential pathways.  Additional information available in IT’s 
April 28, 1982 Progress Report #1 and May 18, 1982 Progress Report #2. 
 
1984 Gasoline Fingerprinting: The United States Environmental Protection Agency notified 
several gasoline retailers that fuel was entering Lake Merritt through the Glen Echo Creek storm 
drain.  Chevron conducted gas chromatography fingerprinting of samples from the storm drain, 
from the wells and dispensers on the Chevron site, and from Rainbow Carwash located directly 
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north (upgradient) of the site.  The results indicated that the fuel in the storm drain was of 
different composition from the hydrocarbons detected beneath the Chevron site, but was 
consistent with hydrocarbons detected at the Rainbow Carwash site.  This information was 
referenced in the July 1, 1991 Well Deepening Work Plan by Burlington Environmental, Inc.  No 
report is available. 
 
1988 Tank Removal:  Blaine Tech Services, Inc. (Blaine) removed the second generation 
underground storage tanks (USTs) from the site in April 1988.  Holes were not observed in the 
fuel or used-oil USTs, but 1/8-inch of LNAPL was observed on groundwater in the 
gasoline/used-oil UST pit.  Approximately 2,800 gallons of LNAPL and groundwater were 
removed from the excavation prior to collection of compliance soil samples.  The excavation 
was extended to the north and east to remove visibly contaminated soil.  A product recovery 
UST in the northeastern part of the site was damaged during removal causing a release of 
hydrocarbons into groundwater within the excavation.  Approximately ¼-inch of LNAPL was 
measured on the groundwater surface.  Approximately 700 gallons of LNAPL and groundwater 
were removed from the excavation prior to collection of compliance samples.  No hydrocarbons 
were detected in soil samples collected from the sidewalls of this excavation.  No information is 
available regarding the amount of soil removed by overexcavation from the UST pits.  
Additional information is available in Blaine’s June 13, 1988 Cumulative Report. 
 
1988 Well Installation:  In April 1988, E.A. Engineering installed offsite monitoring wells EA-1 
and EA-2.  This information is mentioned in Groundwater Technology, Inc. (GTI)’s 
January 19, 1993 Environmental Assessment Report. 
 
1991 Well Destructions:  Weiss Associates (Weiss) submitted a well destruction report on 
June 25, 1991 for monitor wells B-6 and B-7 (named wells 6 and 7 above).  The wells were 
reportedly destroyed utilizing pressure grout technology.  Monitoring well B was reconstructed 
during this time by installing a 4-inch PVC casing within the existing 12-inch corrugated steel 
pipe and was screened between 15 and 35 fbg.  The previous well B was constructed to 20 fbg.  
Additional information available in a letter from Weiss dated June 25, 1991. 
 
1992 Groundwater Assessment:  GTI prepared an Environmental Assessment Report on 
January 19, 1993 which concluded that groundwater samples from onsite well B-4 had the 
highest TPHg concentrations.   The dissolved hydrocarbon plume appeared defined 
downgradient by wells F and EA-1, according to the report.  Additional information available in 
GTI’s January 19, 1993 Environmental Assessment Report. 
 
2004 Phase II Investigation:  Secor International Inc. (Secor) prepared a Phase II Environmental 
Site Assessment Report (Phase II ESA) for Kaiser Foundation Health Plan (Kaiser).  Secor 
determined that hydrocarbons in soil were primarily located from approximately 10 to 20 fbg in 
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the vicinity of the former USTs and from approximately 2 to 20 fbg in the vicinity of the former 
fuel dispensers.  Additional information available in SECOR’s February 10, 2004 Phase II 
Environmental Site Assessment Report. 
 
2006 Site Investigation and Excavation:  Kaiser Permanente (Kaiser) proposed redeveloping the 
site into a medical office building.  In response, Cambria Environmental Technology, Inc. 
(Cambria) performed a subsurface investigation to profile the site for a remedial excavation.  
Onsite wells A, B, B-1 through B-4 were destroyed by pressuring grouting prior to the 
excavation.  Cambria advanced 22 borings to a maximum depth of 23 fbg with a direct-push rig.  
Because the excavations were to be shored to protect adjacent roadways and other structures, 
additional borings were advanced outside the proposed excavation boundaries as an alternative 
to sidewall sampling during excavation.  Additional information available in Cambria’s 
January 24, 2007 Site Investigation and Remedial Excavation Report 
 
 

REMEDIATION HISTORY 

1983 – 1995 Groundwater Extraction:  LNAPL in wells was extracted from 1983 through 1987 by 
IT Enviroscience and Gettler-Ryan Inc.  Over 200 gallons of LNAPL/water mixture were 
removed from the wells during this period.  LNAPL removal resumed between June 1993 and 
March 1995, and an additional 32 gallons of LNAPL was removed from wells B, B-2 and B-3. 
  
1988 Tank Removal:  All station and fueling facilities, including the USTs, were removed by 
Blaine Tech Services, Inc.  Approximately 3,500 gallons of LNAPL and groundwater were 
removed from the excavation.  No information is available regarding the amount of soil 
removed by overexcavation from the UST pits.    
 
1992 SVE Pilot Test:  A soil vapor extraction (SVE) pilot test was performed at the site by Weiss. 
The data suggested that SVE would not be effective at this site based on a relatively high 
vacuum required to induce low flow rates.  Additional information available in Weiss’s 
April 7, 1992 Soil Vapor Extraction Test Report. 
 
2001 LNAPL Removal: Product skimmers were installed in wells B and B-2, and were 
maintained monthly by Gettler-Ryan until 2004.  No report was issued to document removal of 
the skimmers or the amount of groundwater and hydrocarbons removed.  
 
2006 Remedial Excavation:  Excavations by Chevron and Kaiser occurred at the site from 2006 
to 2007, encompassing a 25-foot wide, 147-foot long and 20-foot deep strip along the southern 
property boundary.  Approximately 2,800 cubic yards of hydrocarbon impacted soil were 
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removed from the excavation.  The excavation was limited by proximity to the street and other 
adjacent structures.  Confirmation soil samples were collected from ten locations along the 
bottom of the excavation from 18 to 20 fbg.  As indicted above, the excavation was shored and 
no sidewall samples could be collected.  However, soil borings were drilled proximal to the 
shoring to collect data on residual hydrocarbon concentrations outside the excavation.   
Additional information available in Cambria’s January 24, 2007 Site Investigation and Remedial 
Excavation Report. 
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TREND GRAPHS 



TPHg and Benzene versus Time Well A
Former Chevron Station 9-1026
3701 Broadway, Oakland, CA
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TPHg & Benzene versus Time Well B-1
Former Chevron Station 9-1026
3701 Broadway, Oakland, CA
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TPHg & Benzene versus Time Well B-2 
Former Chevron Station 9-1026

3701 Broadway, Oakland
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TPHg & Benzene versus Time Well B-3
Former Chevron Station 9-1026
3701 Broadway, Oakland, CA
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TPHg & Benzene versus Time Well B-4
Former Chevron Station 9-1026
3701 Broadway, Oakland, CA
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STANDARD FIELD PROCEDURES FOR 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 (P.G.) or Professional Engineer 
(P.E.). 
 
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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