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1.0   INTRODUCTION 
On behalf of the Atlantic Richfield Company, RM – a BP affiliated company, Broadbent & 
Associates, Inc. (BAI) has prepared this Work Plan for On-Site Soil Investigation for additional 
soil characterization at the Atlantic Richfield Company Station No. 374, located at 6407 
Telegraph Avenue, Oakland, California (Site).  This work plan was prepared in response to a 
letter request from the Alameda County Environmental Health Services (ACEH) dated 12 March 
2010.  A copy of this letter is provided in Appendix A.  The ACEH technical comments within 
the 12 March 2010 letter commented on the previously-submitted On-Site Soil & Ground-Water 
Investigation Report (BAI, 11/11/2009) that recommended installation of a boring to collect soil 
samples deeper than 8.5 feet, which subsequently would be converted into a ground-water 
monitoring well.  Specifically, ACEH was not confident that the one additional boring 
(following the last three borings) would adequately define the extent of soil and ground-water 
contamination.  This work plan includes discussions on the site background, regional and Site 
geology and hydrogeology, the proposed scope of work, and completion schedule. 

2.0   SITE BACKGROUND 

The Site is an active ARCO brand gasoline retail outlet located at 6407 Telegraph Avenue, on 
the northwestern corner of Telegraph and Alcatraz Avenues in Oakland, California (Drawing 1 
and Drawing 2).  The land use in the immediate vicinity of the Site is mixed commercial and 
residential.  The Site consists of a service station building and three12,000-gallon gasoline 
underground storage tanks (USTs) with associated piping and dispensers.  The Site is covered 
with asphalt or concrete surfacing except for planters along the northern and western property 
boundaries containing mature conifer trees. 

2.1 Subsurface Investigations 

In February 1988, a leak was detected in the vapor/vent line of the unleaded system during 
annual tank testing.  In April 1988, a UST Unauthorized Release (Leak) Report addressing the 
vapor/vent line was filed with the Alameda County Public Health Service by Brown and 
Caldwell.  In April 1988, Applied Geosystems (AGS) began a limited environmental site 
assessment at the Site which included drilling four soil borings (B-1 through B-4) near the USTs 
(AGS, 15 June 1988).  The results of this investigation indicated total petroleum hydrocarbons as 
gasoline (TPHg) concentrations ranging from 48 to 930 milligrams per kilogram (mg/kg).  
Historical soil analytical data is provided in Appendix B.  Ground-water was encountered at 
approximately 10 feet below ground surface (bgs).  One inch of floating product was observed in 
a “grab” ground-water sample collected from boring B-1.  Product sheen was observed in “grab” 
ground-water samples from borings B-2 and B-4 also. 

Between 7-10 June 1988 the four gasoline USTs were removed from the Site (AGS, 1 August 
1988).  No holes were observed in the removed tanks; however, some of the protective asphaltic 
coating had dissolved around the fill ports of the tanks.  Laboratory analyses of the soil samples 
collected beneath former tank T4 indicated TPHg concentrations ranging from 3 mg/kg to 
1,097 mg/kg.  The excavation was extended north of tank T4; a soil sample (S-12-T4A2) 
collected after this excavation indicated a TPHg concentration of 795 mg/kg.  A soil sample 
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collected beneath the north end of tank T1 (S-11-T1A) indicated a TPHg concentration of 
399 mg/kg.  Ground water was observed seeping into the northwestern portion of the UST pit as 
a depth of approximately 12 feet.  Analysis of a composite soil sample collected from the new 
UST pit excavation in the northeastern portion of the site indicated non-detectable concentrations 
of TPHg (<2 mg/kg).  Observation wells W-1 and W-2 were installed in the former UST pit; 
observation wells W-3 and W-4 were installed in the new UST pit.  Subjective analyses of the 
water from these wells indicated the presence of sheen in wells W-1 and W-2 in the former UST 
pit. 

In December 1988, AGS collected a ground-water sample from well W-4 and analyzed for TPHg 
and the volatile gasoline constituents Benzene, Toluene, Ethylbenzene, and Total Xylenes 
(BTEX).  No detectable concentrations of TPHg or BTEX were reported (AGS, 5 January 1989). 

In July 1989, AGS drilled four soil borings (also called B-1 through B-4) and installed four 
ground-water monitoring wells (MW-1 through MW-4) in the borings to further delineate the 
extent of gasoline-impacted soil and ground water (AGS, 27 March 1991).  Monitoring wells 
MW-1, MW-2, and MW-4 were installed onsite, while well MW-3 was installed offsite on the 
west side of Irwin Court.  The locations of the wells are depicted in Drawing 2.  Concentrations 
of TPHg in the soil from the four borings ranged from non-detect to 60 mg/kg.  Soils 
encountered in the borings consisted primarily of silty clay with some sand and gravel.  A sandy 
gravel lens was found in boring B-4/MW-4 at depths of 13 to 22 feet bgs, underlain by silty clay.   

On 1 April 1992, RESNA provided oversight for the drilling of borings B-5 and B-6 and the 
installation of wells MW-5 and MW-6 within these borings.  Wells MW-5 and MW-6 were 
installed offsite, southwest and west of the Site, respectively.  Concentrations of TPHg and 
BTEX in the soil samples collected from borings B-5 and B-6 were not detected above 
laboratory reporting limits. 

In May 1992, RESNA performed a well survey, which identified environmental problem sites 
and activities within a one-mile radius of ARCO Station No. 374 to identify potential offsite 
secondary sources of petroleum hydrocarbons.  A former Mobile Oil Service Station located at 
6398 Telegraph Avenue was identified as a site with a listed leaking UST according to the 
Report on Releases of Hazardous Substances from Underground Storage Tanks (State Water 
Resources Control Board, January 1992).  The leak was reported in March 1986 and was last 
reviewed, according to the Report, in June 1990.  Based on research of the GeoTracker database 
and ACEH website, no action has been taken by the responsible party since the initial report of 
the leak, although recommendations in the Report included removal of free product and 
excavation and treatment of contaminated soil.  The former Mobil Oil Service Station was 
located to the southeast of the Site.         

On 21 September 1996, two islands, each with two dispensers, and the associated underground 
product lines were excavated and removed from the Site.  Pacific Environmental Group, Inc. 
(Pacific) collected soil samples beneath both the dispenser islands and product lines.  Beneath 
the product lines, Total Purgeable Petroleum Hydrocarbons as gasoline (TPPHg) was detected at 
concentrations ranging between 1.9 mg/kg and 65 mg/kg; benzene was detected in soil Sample 
TR-A-13 at 0.30 mg/kg.  Total lead was detected in soil Sample TR-A-1 at a concentration of 
15 mg/kg.  Beneath the product dispensers, TPPH-g was detected at concentrations ranging 
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between 19 mg/kg and 140 mg/kg; Benzene was detected in two soil samples at 2.1 mg/kg 
(TR-A-14) and 0.0089 mg/kg (TR-A-15).  Historical soil analytical results are provided in 
Appendix B.   

On 12-13 November 2008, Stratus Environmental, Inc. (Stratus) conducted an on-site soil 
investigation as requested by ACEH in their directive letter dated 4 September 2008 in order to 
characterize residual hydrocarbon contamination within soils at the former UST area.  Two soil 
borings, B-11 and B-12, were advanced in the vicinity of historic soil samples S-12-T4A1 and 
S-12-T4A2, respectively.  Soil samples collected during boring activities were analyzed for 
Gasoline Range Organics (GRO, hydrocarbon chain lengths between C6-C12) by EPA Method 
8015B; and for BTEX, Methyl Tert-Butyl Ether (MTBE), Ethyl Tert-Butyl Ether (ETBE), Tert-
Amyl Methyl Ether (TAME), Di-Isopropyl Ether (DIPE), 1,2-Dichloroethane (1,2-DCA), 1,2-
Dibromoethane (EDB), Tert-Butyl Alcohol (TBA), and Ethanol using EPA Method 8260B.  The 
analytes were not detected above their respective reporting limits in the two soil samples 
submitted for laboratory analysis with the exception of minor concentrations of MTBE in 
samples B-11-15 and B-12-15.5 and TBA in sample B-12-15.5.  The boring locations are 
depicted in Drawing 2.  A more detailed summary of the field activities conducted and analytical 
results obtained during this investigation can be found in the Soil Investigation Report submitted 
on 26 December 2008 by BAI.     

On 4 December 2008, Stratus collected compliance soil samples in conjunction with Paradiso 
Mechanical, Inc. (the contractor renovating the service station) and under the direction of City of 
Oakland Fire Department personnel during product line and fuel dispenser upgrades at the Site.  
Initially, a total of eleven soil samples were collected beneath the fuel dispensers and short 
pipeline stubs into the main product lines, which were not removed/replaced.  Following review 
of the initial analytical results, Atlantic Richfield Company attempted to excavate additional soil 
from sampling locations D4-2.5’ and PL3-3’ due to their elevated hydrocarbon concentrations.  
Some additional soil was able to be excavated but the amount was limited due to constraints 
from the existing infrastructure.  Additional soil samples (D-4 5’ and PL-3 5’) were collected on 
9 December 2008 from approximately five feet bgs in an attempt to delineate the vertical extent 
of contamination at the two previous locations with elevated hydrocarbon concentrations.  
Additional soil sample PL-3 5’ contained lower hydrocarbon concentrations than the original 
sample, while sample D-4 5’ contained higher hydrocarbons concentrations than the original 
sample.  A more detailed summary of the field activities conducted and analytical results 
obtained during this investigation can be found in the Compliance Soil Sampling Report for 
Product Line/Fuel Dispenser Upgrades submitted on 19 February 2009 by BAI.   

On 21 September 2009, Stratus oversaw advancement of four on-site direct-push borings in the 
in the vicinity of the south end of the eastern pump island.  This location was near the December 
2008 pipeline and dispenser samples PL-3 and D-4, mentioned above.  Four direct-push borings 
(B-13, B-14, B-14A, and B-15) were advanced to a maximum depth of 18 ft bgs.  Tight clayey 
and silty soils were observed within the borings to the total depth explored to.  Although no 
ground-water samples could be collected from temporary borings B-13, B-14, or B-14A, a 
ground-water sample was collected from within boring B-15.  Soil samples from B-13 and B-15, 
the closest borings to the problem piping and dispenser locations, contained GRO up to 1,800 
mg/kg and Benzene up to 8.2 mg/kg, but just trace concentrations of MTBE.  Soil samples from 
boring B-14 to the south of the pump island contained GRO up to 390 mg/kg, Benzene up to 
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0.56 mg/kg, but no MTBE.  It was noted that the highest concentrations in soil from borings 
B-13 and B-14 were from the sample collected at 8.5 ft bgs (possibly within the capillary fringe 
or smear zone?), whereas the highest concentrations in soil from boring B-15 on the western side 
of this pump island were from samples at 4.5 ft bgs.  The ground-water sample collected from 
boring B-15 contained 19,000 µg/L GRO, 3,700 µg/L Benzene, and 250 µg/L MTBE.  BAI 
recommended that a new well be installed just south of B-15 to monitoring ground-water 
conditions and potentially use as a remediation well in the vicinity to the nearby former pipeline 
release location.  A more detailed summary of the field activities conducted and analytical results 
obtained during this investigation can be found in the On-Site Soil and Ground-Water 
Investigation Report submitted on 11 November 2009 by BAI. 

2.2 Pump Test 

On 11 April 1991, RESNA performed a step-drawdown test on well W-2 to determine the 
optimum pumping rate at which to perform the constant discharge test.  It was decided to pump 
at the maximum capacity of the pump/discharge system as a way of de-watering the gravel 
backfill.  On 25 and 26 April 1991, a 10.5 hour pump test and 20 hour recovery test was 
conducted (RESNA, 31 July 1991).  Well W-2 was pumped at a rate of 9.0 gallons per minute 
(gpm).  The hydraulic conductivity of the gravel backfill was calculated to be 2,780 feet per day 
(ft/d).  The rate of inflow from the aquifer to the tank backfill was approximately 0.29 gpm, and 
thus the aquifer was estimated to be several orders of magnitude less permeable than the gravel 
backfill.  An estimate of the hydraulic conductivity of the aquifer using Darcy’s Law was 
approximately 0.37 ft/day.   

2.3 Ground-Water Extraction 

RESNA provided oversight for the onsite installation of a ground-water extraction (GWE) 
remediation system between October 1993 and December 1993.  Initial operation of the GWE 
system began on 21 December 1993.  The system utilized a submersible pneumatic pump 
installed in well W-2 to recover and treat dissolved-phase gasoline hydrocarbon bearing ground 
water from the Site.  The extracted ground water was transferred through a bag filter and into a 
surge tank prior to passing through a final bag filter and three 400-pound liquid-phase activated 
carbon vessels before being discharged into the sanitary sewer.  The GWE system was 
operational from 21 December 1993 to 13 October 1995.  The system was shutdown following 
verbal approval from the ACEH.  A total of 93,989 gallons of water were extracted during 
system operation with approximately 2.61 pounds of TPHg removed from the groundwater.  
GWE system performance data and analytical results are provided in Appendix C.       

2.4 Bioremediation 

On 14 November 1995, Pacific initiated a bioremediation enhancement program, utilizing 
oxygen releasing compound (ORC) manufactured by Regenesis Bioremediation Products.  
Twelve 2-inch diameter ORC socks were installed below the ground-water surface in well   
MW-3.  ORC is a formulation of very fine, insoluble magnesium peroxide that releases oxygen 
at a slow, controlled rate when hydrated.  On 29 September 1998, Pinnacle Environmental 
Solutions installed ORC socks in well MW-4.  The bioremediation enhancement program ceased 
during the Second Quarter of 2000.  Bioremediation evaluation and enhancement analytical data 
is provided in Appendix D.      
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2.5 Ground-Water Monitoring 

Ground-water monitoring of wells MW-1 through MW-4 has been conducted since July 1989.  
Ground-water monitoring of wells MW-5 and MW-6 has been conducted since April 1992.  
Currently, ground-water monitoring is conducted in wells MW-1 through MW-6 on a semi-
annual basis (during the first and third calendar quarters).  Ground-water sampling is conducted 
in well MW-1, MW-2 and MW-4 on a semi-annual basis (first and third quarter), and wells 
MW-3, MW-5, and MW-6 on an annual basis (third quarter).  Historic water-level elevations 
have yielded potentiometric ground-water flow directions very consistently to the southwest at 
hydraulic gradients ranging from 0.02 ft/ft to 0.09 ft/ft.  The maximum TPH-G concentration 
was detected in well MW-4 at a concentration of 69,000 micrograms per liter (µg/L) in August 
1990.  The maximum concentrations of Benzene, Toluene, Ethylbenzene, and Total Xylenes 
(BTEX) were detected in well MW-4 at 8,700 µg/L (August 1990), 4,200 µg/L (August 1990), 
1,000 µg/L (June 2000), and 4,600 µg/L (August 1990), respectively.  The maximum 
concentration of Methyl Tert-Butyl Ether (MTBE) was detected in well MW-1 at 4,000 µg/L 
(February 2000).  The wells have shown a decreasing trend with respect to TPH-G, BTEX, and 
MTBE concentrations since initial monitoring began in 1989.  Historic ground-water elevation 
and analytical data through First Quarter 2010 are provided in Appendix E. 

3.0   SITE GEOLOGY AND HYDROGEOLOGY 

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report 
(California Regional Water Quality Control Board – San Francisco Bay Region/SFRWQCB, 
June 1999), the Site is located within the Oakland Sub-Area of the East Bay Plain of the San 
Francisco Basin.  The Oakland Sub-Area contains a sequence of alluvial fans.  The alluvial fill 
thickness ranges from 300 to 700 feet deep.  There are no well-defined aquitards such as 
estuarine muds.  The largest and deepest wells in this sub-area historically pumped one to two 
million gallons per day at depths greater than 200 feet.  Overall, sustainable yields are low due in 
part to low recharge potential.  The Merrit sand in West Oakland was an important part of the 
early water supply for the City of Oakland.  It is shallow (up to 60 feet), but before the turn of 
the last century, septic systems contaminated the water supply wells. 

Throughout most of the Alameda County portion of the East Bay Plain, from Hayward north to 
Albany, water level contours show that the general direction of ground-water flow is from east to 
west or from the Hayward Fault to the San Francisco Bay.  Ground-water flow direction 
generally correlates to topography.  Flow direction and velocity are also influenced by buried 
stream channels that typically are oriented in an east to west direction.  The nearest natural 
drainage is Claremont Creek, located approximately 1.2 miles west-northwest of the Site.  
Claremont Creek flows generally east to west near the Site vicinity. 

The Site elevation is approximately 163 feet above mean sea level.  The water table fluctuates 
seasonally.  Historically, depth-to-water measurements have ranged from approximately five to 
11 feet bgs.  Ground-water recovery is typically slow.  Ground-water flow direction during the 
first quarter monitoring event on 19 February 2010 was to the west-southwest at a gradient of 
0.05 ft/ft. 
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According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report, the City 
of Oakland does not have “any plans to develop local ground-water resources for drinking water 
purposes, because of existing or potential saltwater intrusion, contamination, or poor or limited 
quantity.”  However, the RWQCB’s Basin Plan denotes existing beneficial uses of municipal and 
domestic supply (MUN), industrial process supply (PROC), industrial service supply (IND), and 
agricultural supply (AGR) for the East Bay Plain ground-water basin. 

The Site is typically underlain by tight silty and sandy clays a total explored depth of 
approximately 28 feet bgs.  The boring log for MW-1 indicates that intermittent layers of silty 
clay and sandy clay are present throughout the boring with some gravels appearing at 
approximately eight feet bgs and some sand appearing at approximately 18 feet bgs.  The boring 
log for MW-2 indicates that intermittent layers of silty clay and sandy clay are present 
throughout the boring with some gravels appearing at approximately eight feet bgs and below 18 
ft bgs.  The boring log for MW-3 indicates that silty clay is present throughout the boring with 
minor gravel appearing at approximately 18.5 feet bgs and some sand appearing at 
approximately 27 feet bgs.  The boring log for MW-4 indicates that silty clay is present from 
approximately ground surface to 13 feet bgs.  Sandy gravel with some silt appears at 13 feet bgs 
and transitions into silty clay with some sand and gravel at approximately 22 feet bgs.  Copies of 
soil boring logs are provided in Appendix F.  

4.0 PROPOSED SCOPE OF WORK 

4.1 Proposed Soil Boring/Well Installation Locations 

The purpose of this proposed on-site investigation is to determine the vertical and lateral extent 
of petroleum hydrocarbon contamination in soil and ground-water in the vicinity of a recently 
documented release beneath the south end of the eastern dispenser island.  To accommodate this 
objective, BAI proposes advancing four soil borings to ground water.  Three of these boring will 
be converted to ground-water monitoring wells, while the fourth boring will be abandoned 
immediately after collecting a grab ground-water sample.  Although their actual locations may 
vary due to the potential presence of unmapped underground utility conflicts, their proposed 
locations are described below and exhibited in Drawing 2: 

• Boring B-16/MW-7 is proposed approximately 12 feet east-northeast of the northern end 
of the eastern dispenser island.  This location is north-northeast of previous soil sample 
D-1.  Its location serves to delineate the upgradient extent of the recently discovered 
release area at the south end of the eastern dispenser island.  The boring will be located 
just onsite at the eastern property boundary.  Advancing the boring further to the east is 
not feasible due to overhead electric power lines above the sidewalk, nor is advancing the 
boring out in Telegraph Avenue due to its busy traffic and the presence of a bus stop.  
Although located slightly within one of the station driveways, the boring will be an 
adequate separation distance (at least 10 feet) from the overhead electric lines above the 
sidewalk, and from the overhead canopy above the dispenser island (at least five feet). 

• Boring B-17/MW-8 is proposed approximately 12 feet east-southeast of the south end of 
the eastern dispenser island.  This location is east of previous soil sample D-4 and just 
slightly south and east of recent boring B-13.  Its location is anticipated to delineate the 
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eastern extent of contamination to the soil not under the influence of ground water.  The 
boring will be located just onsite at the eastern property boundary.  Advancing the boring 
further to the east is not feasible due to overhead electric power lines above the sidewalk, 
nor is advancing the boring out in Telegraph Avenue due to its busy traffic and the 
presence of a bus stop.  Although located slightly within one of the station driveways, the 
boring will be an adequate separation distance from the overhead electric lines above the 
sidewalk (at least 10 feet), and from the overhead canopy above the dispenser island (at 
least five feet). 

• Boring B-18/MW-9 is proposed approximately 15 feet west-southwest of the south end of 
the eastern dispenser island.  This location is southwest of previous soil samples D-4 and 
PL-3, and slightly southwest of recent boring B-15.  Its location is anticipated to be near 
the newly recognized source area of soil and ground-water contamination.  The boring 
location shall be an adequate separation distance from the buried underground product 
and vapor recovery pipelines (at least 10 feet), and from the overhead canopy above the 
dispenser island and station building (at least five feet from both). 

• Boring B-19 is proposed approximately 20 feet south-southeast of the south end of the 
eastern dispenser island.  This location is southeast of previous soil sample D-4 and 
slightly southeast of recent boring B-14.  Its location is anticipated to delineate the 
southern extent of contamination to the soil not under the influence of ground water.  The 
boring will be located approximately mid-way between boring B-17 described above, and 
existing well MW-2.  Although located within one of the station driveways, the boring 
will be an adequate separation distance from the overhead electric lines above the 
sidewalk (approximately 20 feet), and from the buried underground product and vapor 
recovery pipelines (at least 10 feet) extending to the southern dispenser island. 

4.2 Preliminary Activities, Local Permitting and Notification 

Prior to initiating field activities, BAI will obtain the necessary drilling permit from Alameda 
County Public Works Agency; prepare a site health and safety plan (HASP) for the proposed 
work, prepare a Ground Disturbance Permit for BP, clear the Site for subsurface utilities, and 
provide a minimum 72-hour advance notification to ACEH prior to start of field activities.  The 
utility clearance will include notifying Underground Service Alert (USA) of the pending work a 
minimum of 48 hours prior to initiating the field investigation, and securing the services of a 
private utility locating company to confirm the absence of underground utilities at the boring 
locations.  The Site-specific HASP will be prepared for use by personnel implementing the work 
plan.  A copy of the HASP will be available on-site during work.  A safety tailgate meeting will 
also be conducted daily to review potential hazards and scope of work.   

4.3 Proposed Soil Borings 

A BAI field geologist will observe a California-licensed drilling company advance the soil 
borings.  The borings will be advanced to a depth of 6.5 ft (approximately two meters) by hand 
auger and/or an air knife/vacuum-extraction rig in accordance with BP’s Environmental 
Drilling/Ground Disturbance Procedures.  During clearance to 6.5 ft bgs, soil samples will be 
collected at 3.0-3.5 ft bgs, 5-5.5 ft bgs, and 6.5-7.0 ft bgs from each boring using a hand auger.  
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Below 6.5 ft bgs, borings will be advanced by a hollow-stem auger drilling rig with soil samples 
collected at 1.5 ft intervals down to 20 ft bgs, the target total depth of each boring (i.e. samples 
from 8.0, 9.5, 11.0, 12.5, 14.0, 15.5, 17.0, 18.5, 20.0 ft bgs).  Soils will be classified according to 
the Unified Soil Classification System (USCS), and will be examined using visual and manual 
methods for parameters including odor, staining, color, grain size, and moisture content.  A 
photo-ionization detector will be utilized to screen and record the concentrations of total volatile 
organic compounds.  The soil samples collected above the initially-encountered ground-water 
levels will be submitted to the laboratory for chemical analysis.  Soil samples collected below the 
initially-encountered ground-water levels will not be submitted to the laboratory for chemical 
analysis.   

The soil samples will be submitted under chain-of-custody protocol to Calscience Environmental 
Laboratories, Inc. (Garden Grove), a California State-certified environmental laboratory.  The 
soil samples will be analyzed for the following:  GRO (C6-C12) by EPA Method 8015M; BTEX, 
MTBE, Ethyl-Tertiary Butyl Ether (ETBE), Tert Amyl Methyl Ether (TAME), Di-Isopropyl 
Ether (DIPE), 1,2-Dichloroethane (1,2-DCA), Ethylene Dibromide (EDB), Tert Butyl Alcohol 
(TBA), and Ethanol using EPA Method 8260B. 

Investigation-derived residuals will be temporarily stored onsite in 55-gallon, DOT-approved 
drums, pending characterization for proper management.  BAI will assist with arranging for the 
removal and transportation of surplus soils and liquids to appropriate California-regulated 
facilities.   

4.4 Monitoring Well Construction 

Following collection of a grab ground-water sample, boring B-19 will be grouted to the surface 
using neat cement, and the surface refinished to match the surrounding area.  Borings B-16, B-17 
and B-18 will be converted into ground-water monitoring wells MW-7, MW-8, and MW-9, 
respectively for ground-water sampling later.  The wells will be constructed of 4-inch diameter, 
Schedule 40 PVC with 0.010-inch machine-cut slotted screens.  The proposed monitoring wells 
MW-7, MW-8, and MW-9 will have screen intervals of 5.0 to 20.0 ft bgs, the total depth of each 
well.  A filter pack consisting of No. 2/12 sorted sand will be installed from the total depth to one 
foot above the top of the well screen, which will be overlain by two feet of bentonite, and five-
percent bentonite-cement grout to the surface.  A traffic-rated locking well vault will be installed 
flush to the ground to protect each well head. 

4.5 Monitoring Well Development, Surveying and Sampling 

At least 48 hours after well installation the new wells will be developed.  The well development 
process will consist of surging and bailing and/or pumping the well to remove fine-grained 
sediments from the well and sand filter pack.  A minimum of three and a maximum of ten wetted 
casing volumes of ground water will be removed until the clarity of the water improves and 
water quality parameters have stabilized.  Periodic measurements of the water quality parameters 
pH, temperature, conductivity, and turbidity will be recorded during the development to establish 
baseline values for ground water.  Purge water generated during development activities will be 
handled according to BP protocols and procedures. 
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After well development, the monitoring wells will be surveyed.  A California-licensed 
Professional Land Surveyor will be scheduled to survey the well heads for top of casing 
elevation with respect to the 1988 North American Vertical Datum (NAVD’88) and for lateral 
XY position in latitude and longitude and northings and eastings per the North American Datum 
for 1983 (NAD’83).  Survey information will be uploaded to GeoTracker. 

The wells will be sampled no sooner than 48 hours after well development.  The sampling 
procedure for the wells consists of first measuring the water level and depth to bottom, and 
checking for the presence of separate phase hydrocarbons (free product) using an electronic oil-
water interface probe.  If the well does not contain free product, it will be purged of 
approximately three wetted casing volumes of water (or until dewatered) using a centrifugal 
pump, gas displacement pump, or bailer.  During purging, temperature, pH, and electrical 
conductivity will be monitored to document that these parameters have stabilized prior to 
collecting samples.  After purging, water levels will be allowed to partially (at least 80%) 
recover.  Ground-water samples will be collected using a dedicated disposable bailer, placed into 
appropriate Environmental Protection Agency (EPA) approved containers, labeled, logged onto 
chain-of-custody records, and transported on ice to the laboratory.  Sample labels will include 
sample name, sampling time and date, analytical methods, and sampler’s initials.  If the well 
contains free product, it will not be sampled and free product will be removed according to 
California Code of Regulations, Title 23, Division 3, Chapter 16, Section 2655, UST 
Regulations. 

Ground-water samples will be submitted under chain-of-custody protocol to Calscience 
Environmental Laboratories, Inc. (Garden Grove)to be analyzed for the following:  GRO (C6-
C12) by EPA Method 8015M; BTEX, MTBE, ETBE, TAME, DIPE, 1,2-DCA, EDB, TBA, and 
Ethanol using EPA Method 8260B. 

4.6 Soil & Ground-Water Investigation Report 

Upon completion of field activities, BAI will prepare the Soil & Ground-Water Investigation 
Report.  The report will document the results of the investigation, field activities, copies of 
required permit(s), copies of field notes, soil boring logs, well construction reports, laboratory 
analytical reports with chain-of-custody documentation, discussion of findings, conclusions, and 
recommendations if warranted.  Deviations from the work plan or data inconsistencies will be 
discussed in the report.   

5.0 PROPOSED SCHEDULE 

The schedule for the above-noted work shall proceed as follows: 

• Soil & Ground-Water Investigation – Within 60 days following approval of this work plan; 

• Soil & Ground-Water Investigation Report – Within 45 days following completion of 
fieldwork (i.e. within 105 days following approval of this work plan).  
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6.0   CLOSURE 

The findings presented in this document are based upon: observation of field personnel from 
previous consultants, the points investigated, and results of laboratory tests performed by various 
laboratories.  Our services were performed in accordance with the generally accepted standard of 
practice at the time this document was written.  No other warranty, expressed on implied was 
made.  This report has been prepared for the exclusive use of Atlantic Richfield Company.  It is 
possible that variations in soil or ground-water conditions could exist beyond points explored in 
this investigation.  Also changes in site conditions could occur in the future due to variations in 
rainfall, temperature, regional water usage, or other factors. 
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APPENDIX A 
 

RECENT REGULATORY CORRESPONDENCE 



 ENVIRONMENTAL HEALTH SERVICES 
 ENVIRONMENTAL PROTECTION 
 1131 Harbor Bay Parkway, Suite 250 
 Alameda, CA 94502-6577
 (510) 567-6700
 FAX (510) 337-9335

March 12, 2010 
 
 
Charles Carmel (Sent via E-mail to: charles.carmel@bp.com)  
Atlantic Richfield Company 
(A BP Affiliated Company) 
P.O. Box 1257 
San Ramon, CA  94583 
 
 
Subject:   Soil and Groundwater Investigation Work Plan for Fuel Leak Case No. RO0000078 and 

GeoTracker Global ID T0600100106, ARCO #0374, 6407 Telegraph Avenue, Oakland, 
CA 94609 

 
Dear Mr. Carmel: 
 
Alameda County Environmental Health (ACEH) staff has reviewed the case file for the above-
referenced site including the recently submitted document entitled, “On-Site Soil & Ground-Water 
Investigation Report,” dated November 11, 2009, which was prepared by Broadbent and 
Associates, Inc. (BAI) for the subject site.  Based on a review of the above-mentioned report, 
elevated concentrations of petroleum hydrocarbons were detected in soil and groundwater 
samples collected from the site.  Specifically, total petroleum hydrocarbons (TPH) as gasoline (g) 
and benzene were detected at concentrations as high as 1,800 milligrams per kilogram (mg/kg) 
and 8.2 mg/kg, respectively in soil samples collected at the site.  “Grab” groundwater sample 
analytical results detected TPH-g and benzene at concentrations of 19,000 micrograms per liter 
(µg/L) and 3,700 µg/L, respectively.  BAI recommends installation of a boring (to collect soil 
samples deeper than 8.5 feet bgs), which would be converted to a groundwater monitoring well. 
 
ACEH is not certain the scope of work proposed would adequately characterize the site.   ACEH 
requests that you address the following technical comments and send us the technical reports 
listed below.   
 
 
TECHNICAL COMMENTS 
 
1. Soil and Groundwater Characterization – As mentioned above, BAI recommends 

installation of one boring just south of previously installed boring B-15 to collect soil samples 
deeper than 8.5 feet bgs.  The boring would then be utilized to install a groundwater 
monitoring well.  It is important to note that significantly elevated concentration of petroleum 
hydrocarbons were detected in confirmation soil samples collected during dispenser 
upgrades as well as the most recent subsurface investigation conducted in September 2009.  
ACEH is not confident that one boring will adequately define the extent of soil and 
groundwater contamination.  Please justify that the proposed boring/monitoring well location 
will adequately characterize the extent of soil and groundwater contamination or propose an 
alternate scope of work.  ACEH recommends that direct-push borings are proposed to 
adequately characterize the site prior to installing permanent groundwater monitoring 
point(s).  Please submit a work plan due by the date specified below. 

ALAMEDA COUNTY 
HEALTH CARE SERVICES 
                                              AGENCY
                          ALEX BRISCOE, Agency Director 
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2. Potentially Completed Exposure Pathways & Feasiblity Study/Corrective Action Plan – 
As noted above, elevated concentrations of petroleum hydrocarbons were detected in soil 
and groundwater samples indicating that the site may pose a potential risk to human health 
and the environment.  Once site characterization is completed, please submit an FS/CAP, 
prepared in accordance with Title 23, California Code of Regulations, Section 2725, due by 
the date specified below.   

 
The FS/CAP must include a concise background of soil and groundwater investigations 
performed in connection with this case and an assessment of the residual impacts of the 
chemicals of concern (COCs) for the site and the surrounding area where the unauthorized 
release has migrated or may migrate.  The FS/CAP should also include, but not limited to, a 
detailed description of site lithology, including soil permeability, and most importantly, 
contamination cleanup levels and cleanup goals, in accordance with the San Francisco 
Regional Water Quality Control Board (SFRWQCB) Basin Plan for the appropriate 
groundwater designation. Please note that soil cleanup levels should ultimately (within a 
reasonable timeframe) achieve water quality objectives (cleanup goals) for groundwater in 
accordance with the SFRWQCB Basin Plan.  Please specify appropriate cleanup levels and 
cleanup goals in accordance with 23 CCR Section 2725, 2726, and 2727 in the FS/CAP.   
 
The FS/CAP must evaluate at least three viable alternatives for remedying or mitigating the 
actual or potential adverse effects of the unauthorized release(s) besides the 'no action' and 
'monitored natural attenuation' remedial alternatives.  Each alternative shall be evaluated not 
only for cost-effectiveness but also its timeframe to reach cleanup levels and cleanup goals, 
and ultimately the Responsible Party must propose the most cost-effective corrective action. 

 
 
NOTIFICATION OF FIELDWORK ACTIVITIES 
 
Please schedule and complete the fieldwork activities by the date specified below and provide 
ACEH with at least three (3) business days notification prior to conducting the fieldwork. 
 
 
TECHNICAL REPORT REQUEST 
 
Please submit technical reports to ACEH (Attention: Paresh Khatri), according to the following 
schedule: 

 
 May 11, 2010 – Soil and Water Investigation Work Plan  

 
 April 5 or 30, 2010 – Semi-annual Monitoring Report (1st Quarter 2010) 

 
 August 12, 2010 – Feasibility Study/Corrective Action Plan 

 
 October 5 or 30, 2010 – Semi-annual Monitoring Report (3rd Quarter 2010) 
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Thank you for your cooperation.  Should you have any questions or concerns regarding this 
correspondence or your case, please call me at (510) 777-2478 or send me an electronic mail 
message at paresh.khatri@acgov.org. 
 
Sincerely, 
 
 
 
Paresh C. Khatri 
Hazardous Materials Specialist 

 
  

 
Attachment: Responsible Party(ies) Legal Requirements/Obligations 
 
Enclosure:  ACEH Electronic Report Upload (ftp) Instructions 
   
 
cc:  Tom Venus, Broadbent and Associates, Inc., 1324 Mangrove Ave., Suite 212, Chico, CA  94926    

     (Sent via E-mail to: tvenus@broadbentinc.com)  
Leroy Griffin, Oakland Fire Department, 250 Frank H. Ogawa Plaza, Ste. 3341, Oakland, CA   
     94612-2032 (Sent via E-mail to: lgriffin@oaklandnet.com)    

 Donna Drogos, Chief, ACEH (Sent via E-mail to: donna.drogos@acgov.org)  
 Paresh Khatri, ACEH (Sent via E-mail to: paresh.khatri@acgov.org)  

GeoTracker 
File 
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Responsible Party(ies) Legal Requirements/Obligations 
 
REPORT REQUESTS 
 
These reports are being requested pursuant to California Health and Safety Code Section 25296.10.  23 CCR Sections 
2652 through 2654, and 2721 through 2728 outline the responsibilities of a responsible party in response to an 
unauthorized release from a petroleum UST system, and require your compliance with this request. 
 
ELECTRONIC SUBMITTAL OF REPORTS 
 
ACEH’s Environmental Cleanup Oversight Programs (LOP and SLIC) require submission of reports in electronic form.  
The electronic copy replaces paper copies and is expected to be used for all public information requests, regulatory 
review, and compliance/enforcement activities.  Instructions for submission of electronic documents to the Alameda 
County Environmental Cleanup Oversight Program FTP site are provided on the attached “Electronic Report Upload 
Instructions.”  Submission of reports to the Alameda County FTP site is an addition to existing requirements for electronic 
submittal of information to the State Water Resources Control Board (SWRCB) GeoTracker website.  In September 2004, 
the SWRCB adopted regulations that require electronic submittal of information for all groundwater cleanup programs.  
For several years, responsible parties for cleanup of leaks from underground storage tanks (USTs) have been required to 
submit groundwater analytical data, surveyed locations of monitoring wells, and other data to the GeoTracker database 
over the Internet.  Beginning July 1, 2005, these same reporting requirements were added to Spills, Leaks, Investigations, 
and Cleanup (SLIC) sites.  Beginning July 1, 2005, electronic submittal of a complete copy of all reports for all sites is 
required in GeoTracker (in PDF format).  Please visit the SWRCB website for more information on these requirements 
(http://www.swrcb.ca.gov/ust/electronic_submittal/report_rqmts.shtml. 
 
PERJURY STATEMENT 
 
All work plans, technical reports, or technical documents submitted to ACEH must be accompanied by a cover letter from 
the responsible party that states, at a minimum, the following:  "I declare, under penalty of perjury, that the information 
and/or recommendations contained in the attached document or report is true and correct to the best of my knowledge."  
This letter must be signed by an officer or legally authorized representative of your company.  Please include a cover letter 
satisfying these requirements with all future reports and technical documents submitted for this fuel leak case. 
 
PROFESSIONAL CERTIFICATION & CONCLUSIONS/RECOMMENDATIONS 
 
The California Business and Professions Code (Sections 6735, 6835, and 7835.1) requires that work plans and technical 
or implementation reports containing geologic or engineering evaluations and/or judgments be performed under the 
direction of an appropriately registered or certified professional.  For your submittal to be considered a valid technical 
report, you are to present site specific data, data interpretations, and recommendations prepared by an appropriately 
licensed professional and include the professional registration stamp, signature, and statement of professional 
certification.  Please ensure all that all technical reports submitted for this fuel leak case meet this requirement. 
 
UNDERGROUND STORAGE TANK CLEANUP FUND 
 
Please note that delays in investigation, later reports, or enforcement actions may result in your becoming ineligible to 
receive grant money from the state’s Underground Storage Tank Cleanup Fund (Senate Bill 2004) to reimburse you for 
the cost of cleanup. 
 
AGENCY OVERSIGHT 
 
If it appears as though significant delays are occurring or reports are not submitted as requested, we will consider 
referring your case to the Regional Board or other appropriate agency, including the County District Attorney, for possible 
enforcement actions.  California Health and Safety Code, Section 25299.76 authorizes enforcement including 
administrative action or monetary penalties of up to $10,000 per day for each day of violation. 



 

 

Alameda County Environmental Cleanup 
Oversight Programs 

(LOP and SLIC) 

ISSUE DATE: July 5, 2005 

REVISION DATE: March 27, 2009 

PREVIOUS REVISIONS: December 16, 2005, 
October 31, 2005 

SECTION: Miscellaneous Administrative Topics & Procedures SUBJECT: Electronic Report Upload (ftp) Instructions 
 

The Alameda County Environmental Cleanup Oversight Programs (LOP and SLIC) require submission of all reports in 
electronic form to the county’s ftp site.  Paper copies of reports will no longer be accepted.  The electronic copy replaces 
the paper copy and will be used for all public information requests, regulatory review, and compliance/enforcement 
activities. 
 

REQUIREMENTS  
 Entire report including cover letter must be submitted to the ftp site as a single portable document format (PDF) 

with no password protection. (Please do not submit reports as attachments to electronic mail.) 
 It is preferable that reports be converted to PDF format from their original format, (e.g., Microsoft Word) rather 

than scanned. 
 Signature pages and perjury statements must be included and have either original or electronic signature. 
 Do not password protect the document. Once indexed and inserted into the correct electronic case file, the 

document will be secured in compliance with the County’s current security standards and a password. 
Documents with password protection will not be accepted. 

 Each page in the PDF document should be rotated in the direction that will make it easiest to read on a computer 
monitor. 

 Reports must be named and saved using the following naming convention: 
RO#_Report Name_Year-Month-Date (e.g., RO#5555_WorkPlan_2005-06-14)  

 
Additional Recommendations  

 A separate copy of the tables in the document should be submitted by e-mail to your Caseworker in Excel format. 
These are for use by assigned Caseworker only. 

 
Submission Instructions 
 
1) Obtain User Name and Password:  

a) Contact the Alameda County Environmental Health Department to obtain a User Name and Password to 
upload files to the ftp site. 

i) Send an e-mail to dehloptoxic@acgov.org  
 Or  
ii) Send a fax on company letterhead to (510) 337-9335, to the attention of My Le Huynh.  

b) In the subject line of your request, be sure to include “ftp PASSWORD REQUEST” and in the body of your 
request, include the Contact Information, Site Addresses, and the Case Numbers (RO# available in 
Geotracker) you will be posting for. 

 
2) Upload Files to the ftp Site  

a) Using Internet Explorer (IE4+), go to ftp://alcoftp1.acgov.org  
(i) Note: Netscape and Firefox browsers will not open the FTP site.  

b) Click on File, then on Login As.  
c) Enter your User Name and Password. (Note: Both are Case Sensitive.) 
d) Open “My Computer” on your computer and navigate to the file(s) you wish to upload to the ftp site.  
e) With both “My Computer” and the ftp site open in separate windows, drag and drop the file(s) from “My 

Computer” to the ftp window. 
 

3) Send E-mail Notifications to the Environmental Cleanup Oversight Programs  
a) Send email to dehloptoxic@acgov.org notify us that you have placed a report on our ftp site.  
b) Copy your Caseworker on the e-mail.  Your Caseworker’s e-mail address is the entire first name then a period 

and entire last name @acgov.org.  (e.g., firstname.lastname@acgov.org)  
c) The subject line of the e-mail must start with the RO# followed by Report Upload.  (e.g., Subject: RO1234 

Report Upload)  If site is a new case without an RO# use the street address instead. 
d) If your document meets the above requirements and you follow the submission instructions, you will receive a 

notification by email indicating that your document was successfully uploaded to the ftp site.   
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GROUND-WATER EXTRACTION SYSTEM PERFORMANCE AND ANALYTICAL DATA  
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Sample Date P/NP

TOC

TPHg

Ethyl-

Comments

Water Level

(feet)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene(feet) (feet)

Well and

Station #374, 6407 Telegraph Ave., Oakland, CA

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

MW-1

6/20/2000 --------------152.056.86158.91-- --27.07.00 27.0

9/28/2000 --------------151.417.50158.91-- --27.07.00 27.0

12/17/2000 --------------151.427.49158.91-- --27.07.00 27.0

3/23/2001 --2,710<0.5<0.5<0.5<0.5<50153.015.90158.91-- --27.07.00 27.0

6/21/2001 --------------151.467.45158.91-- --27.07.00 27.0

9/23/2001 --------------150.458.46158.91-- --27.07.00 27.0

12/31/2001 --------------153.415.50158.91-- --27.07.00 27.0

3/21/2002 --2,000<50<50<50<50<5,000154.204.71158.91-- --27.07.00 27.0

4/17/2002 --------------153.375.54158.91-- --27.07.00 27.0

8/12/2002 --------------151.147.77158.91-- --27.07.00 27.0

12/6/2002 --------------151.267.65158.91-- --27.07.00 27.0

1/29/2003 b --------------153.035.88158.91-- --27.07.00 27.0

5/23/2003 1.31,600<100<100<100<100<10,000153.295.62158.91-- 7.127.07.00 27.0

9/4/2003 --------------151.067.85158.91-- --27.07.00 27.0

11/20/2003 1.71,500<10<10<10<101,600150.748.17158.91P 6.77.00 27.0

02/02/2004 f 1.0------------157.866.71164.57P --7.00 27.0

05/14/2004 1.41,200<25<25<25<25<2,500157.497.08164.57P 6.67.00 27.0

09/02/2004 3.8660<5.0<5.0<5.0<5.0580156.458.12164.57P 6.77.00 27.0

11/04/2004 6.0580<10<10<10<101,700157.197.38164.57P 6.57.00 27.0

02/08/2005 0.71610<10<10<10<10<1,000157.976.60164.57P 6.57.00 27.0

05/09/2005 e 3.126205.5<5.0<5.0<5.0540157.736.84164.57P 6.67.00 27.0

08/11/2005 0.83904.0<2.5<2.5<2.5540157.217.36164.57P 6.67.00 27.0

11/18/2005 e 2.6340<2.5<2.5<2.5<2.5350156.558.02164.57P 6.77.00 27.0

02/16/2006 e 1.6340<2.5<2.5<2.5<2.5350158.136.44164.57P 6.77.00 27.0

5/30/2006 4.73420<2.5<2.5<2.5<2.5270157.706.87164.57P 6.427.07.00 27.0

8/24/2006 0.65180<5.0<5.0<5.0<5.095156.827.75164.57P 6.97.00 27.0

11/1/2006 1.65220<5.0<5.0<5.0<5.0120156.298.28164.57P 7.077.00 27.0

2/7/2007 e 1.88190<5.0<5.0<5.0<5.0120157.177.40164.57NP 7.457.00 27.0

5/8/2007 1.21420<5.0<5.0<5.0<5.0<500158.076.50164.57P 6.947.00 27.0

8/8/2007 e 1.16110<0.50<0.50<0.50<0.5082156.408.17164.57NP 7.007.00 27.0

11/14/2007 1.92210<2.5<2.5<2.5<2.5170156.568.01164.57NP 6.497.00 27.0

Page 1 of 9



Sample Date P/NP

TOC

TPHg

Ethyl-

Comments

Water Level

(feet)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene(feet) (feet)

Well and

Station #374, 6407 Telegraph Ave., Oakland, CA

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

MW-1 Cont.

2/22/2008 2.57250<0.50<0.50<0.50<0.50<50158.576.00164.57P 6.657.00 27.0

5/24/2008 2.28380<5.0<5.0<5.0<5.0<50156.997.58164.57NP 6.817.00 27.0

8/21/2008 2.16170<2.5<2.5<2.5<2.5<50155.978.60164.57NP 6.987.00 27.0

11/19/2008 2.1230<0.50<0.50<0.50<0.50<50155.698.88164.57NP 7.277.00 27.0

2/23/2009 2.19240<2.5<2.5<2.5<2.578158.176.40164.57P 6.037.00 27.0

5/14/2009 1.75200<0.50<0.50<0.50<0.5053157.906.67164.57P 6.697.00 27.0

8/20/2009 i (GRO) 2.14170<2.0<2.0<2.0<2.0150156.328.25164.57NP 6.257.00 27.0

2/19/2010 0.92170<0.50<0.50<0.50<0.50<50158.506.07164.57P 6.667.00 27.0

MW-2

6/20/2000 --------------150.257.67157.92-- --27.07.00 27.0

9/28/2000 --------------149.418.51157.92-- --27.07.00 27.0

12/17/2000 --------------149.788.14157.92-- --27.07.00 27.0

3/23/2001 --<2.5<0.5<0.5<0.5<0.5<50150.717.21157.92-- --27.07.00 27.0

6/21/2001 --------------149.937.99157.92-- --27.07.00 27.0

9/23/2001 --------------149.408.52157.92-- --27.07.00 27.0

12/31/2001 --------------151.916.01157.92-- --27.07.00 27.0

3/21/2002 --45<0.5<0.5<0.5<0.5<50151.975.95157.92-- --27.07.00 27.0

4/17/2002 --------------151.476.45157.92-- --27.07.00 27.0

8/12/2002 --------------149.848.08157.92-- --27.07.00 27.0

12/6/2002 --------------149.638.29157.92-- --27.07.00 27.0

1/29/2003 b --------------150.707.22157.92-- --27.07.00 27.0

5/23/2003 1.455<0.50<0.50<0.50<0.50<50151.076.85157.92-- 7.227.07.00 27.0

9/4/2003 --------------149.987.94157.92-- --27.07.00 27.0

11/20/2003 --------------149.878.05157.92-- --7.00 27.0

02/02/2004 f 1.137<0.50<0.50<0.50<0.5074156.467.00163.46P 8.97.00 27.0

05/14/2004 --------------155.497.97163.46-- --7.00 27.0

09/02/2004 2.767<2.5<2.5<2.5<2.5<250155.278.19163.46P 6.97.00 27.0

11/04/2004 --------------155.927.54163.46-- --7.00 27.0

02/08/2005 0.8630<0.50<0.50<0.50<0.50<50156.746.72163.46P 6.77.00 27.0

05/09/2005 --------------156.307.16163.46-- --7.00 27.0
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

MW-2 Cont.

08/11/2005 1.035<0.50<0.50<0.50<0.50<50155.617.85163.46P 6.67.00 27.0

11/18/2005 --------------155.238.23163.46-- --7.00 27.0

02/16/2006 1.339<0.50<0.50<0.50<0.50<50156.646.82163.46P 7.07.00 27.0

5/30/2006 --------------156.237.23163.46-- --27.07.00 27.0

8/24/2006 0.9025<0.50<0.50<0.50<0.5060155.468.00163.46P 6.87.00 27.0

11/1/2006 --------------155.088.38163.46-- --7.00 27.0

2/7/2007 0.947.2<0.50<0.50<0.500.50<50155.587.88163.46NP 7.397.00 27.0

5/8/2007 --------------156.187.28163.46-- --7.00 27.0

8/8/2007 0.947.2<0.50<0.50<0.503.288155.088.38163.46NP 7.757.00 27.0

11/14/2007 --------------155.368.10163.46-- --7.00 27.0

2/22/2008 2.1824<0.50<0.50<0.50<0.50<50156.716.75163.46P 7.027.00 27.0

5/24/2008 --------------155.487.98163.46-- --7.00 27.0

8/21/2008 2.204.9<0.50<0.50<0.502.6<50154.888.58163.46NP 7.117.00 27.0

11/19/2008 --------------154.808.66163.46-- --7.00 27.0

2/23/2009 2.2524<0.50<0.50<0.501.074156.796.67163.46P 6.167.00 27.0

5/14/2009 --------------156.447.02163.46-- --7.00 27.0

8/20/2009 2.198.4<0.50<0.50<0.502.482155.058.41163.46NP 6.377.00 27.0

2/19/2010 0.8122<0.50<0.50<0.50<0.50<50156.107.36163.46NP 6.907.00 27.0

MW-3

6/20/2000 --<10<1.0<0.5<0.5<0.5<50147.226.42153.64-- --27.07.00 27.0

9/28/2000 --------------146.337.31153.64-- --27.07.00 27.0

12/17/2000 --<2.5<0.5<0.5<0.5<0.5<50147.196.45153.64-- --27.07.00 27.0

3/23/2001 --------------147.636.01153.64-- --27.07.00 27.0

6/21/2001 --2.54.15.4<0.55.5110146.846.80153.64-- --27.07.00 27.0

9/23/2001 --------------146.327.32153.64-- --27.07.00 27.0

12/31/2001 --4.9<0.5<0.5<0.5<0.5<50149.164.48153.64-- --27.07.00 27.0

3/21/2002 --------------149.284.36153.64-- --27.07.00 27.0

4/17/2002 --8.7<0.5<0.5<0.5<0.5<50148.335.31153.64-- --27.07.00 27.0

8/12/2002 --------------146.647.00153.64-- --27.07.00 27.0

12/6/2002 1.46.2<0.5<0.5<0.5<0.5<50146.327.32153.64-- 6.727.07.00 27.0
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

MW-3 Cont.

1/29/2003 b --------------147.576.07153.64-- --27.07.00 27.0

5/23/2003 0.91.6<0.50<0.50<0.50<0.50<50147.196.45153.64-- 7.727.07.00 27.0

9/4/2003 c --------------146.716.93153.64-- --27.07.00 27.0

11/20/2003 c --------------146.607.04153.64-- --7.00 27.0

02/02/2004 f --------------153.295.92159.21-- --7.00 27.0

05/14/2004 --------------151.697.52159.21-- --7.00 27.0

09/02/2004 9.36.5<0.50<0.50<0.50<0.50<50152.027.19159.21P 8.97.00 27.0

11/04/2004 --------------152.816.40159.21-- --7.00 27.0

02/08/2005 --------------153.206.01159.21-- --7.00 27.0

05/09/2005 --------------152.476.74159.21-- --7.00 27.0

08/11/2005 1.911<0.50<0.50<0.50<0.50<50152.446.77159.21P 6.57.00 27.0

11/18/2005 --------------151.387.83159.21-- --7.00 27.0

02/16/2006 --------------151.957.26159.21-- --7.00 27.0

5/30/2006 --------------153.395.82159.21-- --27.07.00 27.0

8/24/2006 1.157.6<0.50<0.50<0.50<0.50<50152.217.00159.21P 6.47.00 27.0

11/1/2006 --------------151.717.50159.21-- --7.00 27.0

2/7/2007 --------------152.316.90159.21-- --7.00 27.0

5/8/2007 --------------153.265.95159.21-- --7.00 27.0

8/8/2007 1.211.2<0.50<0.50<0.50<0.50<50151.747.47159.21NP 6.937.00 27.0

11/14/2007 --------------152.167.05159.21-- --7.00 27.0

2/22/2008 --------------153.715.50159.21-- --7.00 27.0

5/24/2008 --------------152.187.03159.21-- --7.00 27.0

8/21/2008 2.113.1<0.50<0.50<0.50<0.50<50151.417.80159.21NP 6.847.00 27.0

11/19/2008 --------------151.527.69159.21-- --7.00 27.0

2/23/2009 --------------151.937.28159.21-- --7.00 27.0

5/14/2009 --------------153.046.17159.21-- --7.00 27.0

8/20/2009 2.052.2<0.50<0.50<0.50<0.50<50151.837.38159.21NP 7.017.00 27.0

2/19/2010 --------------153.905.31159.21-- --7.00 27.0

MW-4

6/20/2000 c --<2501,7001,0004405,10020,000149.037.50156.53-- --27.07.00 27.0

Page 4 of 9



Sample Date P/NP

TOC

TPHg

Ethyl-

Comments

Water Level

(feet)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in (µg/L)

DO

(mg/L)Benzene(feet) (feet)

Well and

Station #374, 6407 Telegraph Ave., Oakland, CA

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

MW-4 Cont.

9/28/2000 --------------148.338.20156.53-- --27.07.00 27.0

12/17/2000 --<10024927.2<201,2404,320148.428.11156.53-- --27.07.00 27.0

3/23/2001 --------------149.846.69156.53-- --27.07.00 27.0

6/21/2001 --13016019164702,800148.528.01156.53-- --27.07.00 27.0

9/23/2001 --------------147.628.91156.53-- --27.07.00 27.0

12/31/2001 --1602101601001,5004,600152.114.42156.53-- --27.07.00 27.0

3/21/2002 --------------151.554.98156.53-- --27.07.00 27.0

4/17/2002 --<2504502901102,2007,100150.306.23156.53-- --27.07.00 27.0

8/12/2002 --------------148.298.24156.53-- --27.07.00 27.0

12/6/2002 a 1.14329206.84101,500148.118.42156.53-- 6.727.07.00 27.0

1/29/2003 b --------------149.337.20156.53-- --27.07.00 27.0

5/23/2003 1.4<50260210891,300<5,000149.357.18156.53-- 6.927.07.00 27.0

9/4/2003 c --------------148.388.15156.53-- --27.07.00 27.0

11/20/2003 c --------------147.808.73156.53-- --7.00 27.0

02/02/2004 c, f, g 1.429382921280980157.006.25163.25P 10.67.00 27.0

05/14/2004 g --------------154.878.38163.25-- --7.00 27.0

09/02/2004 g 2.428145.5<1.011260154.898.36163.25P 7.47.00 27.0

11/04/2004 c, g --------------155.547.71163.25-- --7.00 27.0

02/08/2005 g 0.65459204803201,7007,500156.986.27163.25P 6.57.00 27.0

05/09/2005 g --------------157.355.90163.25-- --7.00 27.0

08/11/2005 g 0.632110160411,1003,100155.297.96163.25P 6.57.00 27.0

11/18/2005 g --------------154.688.57163.25-- --7.00 27.0

02/16/2006 g 0.5354206001301,8009,400156.976.28163.25P 6.87.00 27.0

5/30/2006 g --------------155.457.02162.47-- --27.07.00 27.0

8/24/2006 1.003970110211,4003,600154.218.26162.47P 6.87.00 27.0

11/1/2006 --------------153.808.67162.47-- --7.00 27.0

2/7/2007 0.9567110170175703,100154.458.02162.47NP 7.077.00 27.0

5/8/2007 --------------155.447.03162.47-- --7.00 27.0

8/8/2007 0.93725767226302,900153.878.60162.47NP 6.797.00 27.0

11/14/2007 --------------153.948.53162.47-- --7.00 27.0

2/22/2008 2.317092180398803,900156.226.25162.47P 6.877.00 27.0
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

MW-4 Cont.

5/24/2008 d ------------------162.47-- --7.00 27.0

8/21/2008 2.265313085261,1003,700153.518.96162.47NP 6.807.00 27.0

11/19/2008 --------------153.279.20162.47-- --7.00 27.0

2/23/2009 2.213919239.12203,000156.126.35162.47P 6.517.00 27.0

5/14/2009 --------------155.477.00162.47-- --7.00 27.0

8/20/2009 2.1723100110351,1005,700154.428.05162.47NP 6.817.00 27.0

2/19/2010 i 0.81<5.03902301201,20012,000156.765.71162.47P 6.707.00 27.0

MW-5

6/20/2000 --<10<1.0<0.5<0.5<0.5<50143.497.84151.33-- --23.010.00 23.0

9/28/2000 --<2.5<0.5<0.5<0.5<0.5<50142.968.37151.33-- --23.010.00 23.0

12/17/2000 --<2.5<0.5<0.5<0.5<0.5<50142.978.36151.33-- --23.010.00 23.0

3/23/2001 --<2.5<0.5<0.5<0.5<0.5<50143.787.55151.33-- --23.010.00 23.0

6/21/2001 --<2.5<0.5<0.5<0.5<0.5<50143.138.20151.33-- --23.010.00 23.0

9/23/2001 --<2.5<0.5<0.5<0.5<0.5<50142.658.68151.33-- --23.010.00 23.0

12/31/2001 --<2.5<0.5<0.5<0.5<0.5<50143.767.57151.33-- --23.010.00 23.0

3/21/2002 --3.2<0.5<0.5<0.5<0.5<50145.216.12151.33-- --23.010.00 23.0

4/17/2002 --<2.5<0.5<0.5<0.5<0.5<50144.726.61151.33-- --23.010.00 23.0

8/12/2002 4.1<2.5<0.5<0.5<0.5<0.5<50143.198.14151.33-- 7.623.010.00 23.0

12/6/2002 1.1<2.5<0.5<0.5<0.5<0.5<50142.688.65151.33-- 6.823.010.00 23.0

1/29/2003 b 1<0.5<0.5<0.5<0.5<0.5<50144.117.22151.33-- 6.623.010.00 23.0

5/23/2003 1.1<0.50<0.50<0.50<0.50<0.50<50144.027.31151.33-- 6.623.010.00 23.0

9/4/2003 3.2<0.50<0.50<0.50<0.50<0.50<50141.839.50151.33-- 6.723.010.00 23.0

11/20/2003 --------------143.028.31151.33-- --10.00 23.0

02/02/2004 c, f, h --------------144.416.92151.33-- --10.00 23.0

05/14/2004 h --------------142.778.56151.33-- --10.00 23.0

09/02/2004 h 3.5<0.50<0.50<0.50<0.50<0.50<50142.548.79151.33P 6.810.00 23.0

11/04/2004 c, h --------------143.008.33151.33-- --10.00 23.0

02/08/2005 h --------------144.057.28151.33-- --10.00 23.0

05/09/2005 h --------------143.148.19151.33-- --10.00 23.0

08/11/2005 h 1.2<0.50<0.50<0.50<0.50<0.50<50142.948.39151.33P 6.610.00 23.0
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

MW-5 Cont.

11/18/2005 h --------------140.0811.25151.33-- --10.00 23.0

02/16/2006 h --------------142.119.22151.33-- --10.00 23.0

5/30/2006 h ----------------7.52---- --23.010.00 23.0

8/24/2006 2.60<0.50<0.50<0.50<0.50<0.50<50--7.95--P 6.610.00 23.0

11/1/2006 ----------------8.32---- --10.00 23.0

2/7/2007 ----------------8.25---- --10.00 23.0

5/8/2007 ----------------7.60---- --10.00 23.0

8/8/2007 3.26<0.50<0.50<0.50<0.50<0.50<50--8.12--P 7.3110.00 23.0

11/14/2007 ----------------9.10---- --10.00 23.0

2/22/2008 ----------------7.48---- --10.00 23.0

5/24/2008 ----------------8.12---- --10.00 23.0

8/21/2008 2.14<0.50<0.50<0.50<0.50<0.50<50--8.65--P 6.5410.00 23.0

11/19/2008 ----------------11.86---- --10.00 23.0

2/23/2009 ----------------10.20---- --10.00 23.0

5/14/2009 ----------------9.63---- --10.00 23.0

8/20/2009 2.01<0.50<0.50<0.50<0.50<0.50<50--8.52--P 6.4710.00 23.0

2/19/2010 d ---------------------- --10.00 23.0

MW-6

6/20/2000 --------------149.054.79153.84-- --15.05.00 15.0

9/28/2000 --------------148.455.39153.84-- --15.05.00 15.0

12/17/2000 --------------149.134.71153.84-- --15.05.00 15.0

3/23/2001 --<2.5<0.5<0.5<0.5<0.5<50149.154.69153.84-- --15.05.00 15.0

6/21/2001 --------------148.625.22153.84-- --15.05.00 15.0

9/23/2001 --------------148.445.40153.84-- --15.05.00 15.0

12/31/2001 --------------149.893.95153.84-- --15.05.00 15.0

3/21/2002 --5.2<0.5<0.5<0.5<0.5<50150.902.94153.84-- --15.05.00 15.0

4/17/2002 --------------148.735.11153.84-- --15.05.00 15.0

8/12/2002 --------------148.615.23153.84-- --15.05.00 15.0

12/6/2002 --------------148.555.29153.84-- --15.05.00 15.0

1/29/2003 b --------------149.054.79153.84-- --15.05.00 15.0
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Table 1. Summary of Ground-Water Monitoring Data: Relative Water Elevations and Laboratory Analyses

GRO/

MW-6 Cont.

5/23/2003 19.4<0.50<0.50<0.50<0.50<50149.534.31153.84-- 6.715.05.00 15.0

09/04/03 d ------------------153.84-- --15.05.00 15.0

11/20/2003 --------------147.536.31153.84-- --5.00 15.0

02/02/2004 f --------------154.634.78159.41-- --5.00 15.0

05/14/2004 --------------153.126.29159.41-- --5.00 15.0

09/02/2004 d --------------153.625.79159.41-- --5.00 15.0

11/04/2004 d ------------------159.41-- --5.00 15.0

02/08/2005 --------------154.285.13159.41-- --5.00 15.0

05/09/2005 --------------154.894.52159.41-- --5.00 15.0

08/11/2005 2.17.9<0.50<0.50<0.50<0.50<50154.395.02159.41P 6.65.00 15.0

11/18/2005 --------------153.106.31159.41-- --5.00 15.0

02/16/2006 --------------155.174.24159.41-- --5.00 15.0

5/30/2006 --------------154.964.45159.41-- --15.05.00 15.0

8/24/2006 3.412<0.50<0.50<0.50<0.50<50154.235.18159.41P 6.85.00 15.0

11/1/2006 --------------153.366.05159.41-- --5.00 15.0

2/7/2007 --------------154.415.00159.41-- --5.00 15.0

5/8/2007 --------------155.114.30159.41-- --5.00 15.0

8/8/2007 2.940.57<0.50<0.50<0.50<0.50<50153.905.51159.41NP 6.875.00 15.0

11/14/2007 --------------154.035.38159.41-- --5.00 15.0

2/22/2008 --------------154.714.70159.41-- --5.00 15.0

5/24/2008 --------------154.165.25159.41-- --5.00 15.0

8/21/2008 1.991.9<0.50<0.50<0.50<0.50<50153.276.14159.41NP 7.135.00 15.0

11/19/2008 --------------153.475.94159.41-- --5.00 15.0

2/23/2009 --------------154.415.00159.41-- --5.00 15.0

5/14/2009 --------------154.814.60159.41-- --5.00 15.0

8/20/2009 1.982.0<0.50<0.50<0.50<0.50<50153.765.65159.41NP 6.815.00 15.0

2/19/2010 --------------152.137.28159.41-- --5.00 15.0
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SYMBOLS AND ABBREVIATIONS:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above laboratory reporting limit
DO = Dissolved oxygen
DTW = Depth to water in ft below TOC
ft bgs = Feet below ground surface
GRO = Gasoline range organics
GWE = Groundwater elevation measured in ft
mg/L = Milligrams per liter
MTBE = Methyl tert-butyl ether
NP = Well was not purged prior to sampling
P = Well was purged prior to sampling
TOC = Top of casing measured in ft
TPH-g = Total petroleum hydrocarbons as gasoline
µg/L = Micrograms per liter
BTEX = Benzene, toluene, ethylbenzene and xylenes

FOOTNOTES:
a = Chromatogram pattern:  Gasoline C6-C10 for GRO/TPH-g.
b = Beginning this quarter, groundwater samples were analyzed by EPA method 8260B for TPH-g, BTEX, and fuel oxygenates.
c = Wells gauged with ORC sock in well.
d = Well inaccessible
e = The hydrocarbon result for GRO was partly due to individual peaks in the quantitative range.
f = Well resurveyed on 1/27/2004 to NAVD88
g = Upon review of survey data (1/27/2004), TOC elevation for MW-4 is actually 162.47 ft.
h = Upon review of survey data (1/27/2004), MW-5 was not surveyed from the TOC.  MW-5 was surveyed from the pavement due to inaccessibility to the TOC.  Therefore, survey data for MW-5 from the TOC 
is unavailable.  Historic data prior to 5/30/2006 (change in consultant) not modified.
i = Quantitation of unknown hydrocarbon(s) in sample based on gasoline.

NOTES:
Beginning in the fourth quarter 2003, the laboratory modified the reported analyte list.  TPH-g was changed to GRO.  The resulting data may be impacted by the potential of non-TPH-g analytes within the 
requested fuel range resulting in a higher concentration being reported.

Beginning in the second quarter 2004, the carbon range for GRO was changed from C6-C10 to C4-C12.

Values for DO and pH were obtained through field measurements.

The DTW's and TOC's for wells MW-5 and MW-6 were taken from Delta Environmental sampling sheets because the well logs were not available.

GRO analysis was completed by EPA method 8260B (C4-C12) for samples collected from the time period April 2006 through February 4, 2008.  The analysis for GRO was changed to EPA method 8015B (C6-
C12) for samples collected from the time period February 5, 2008 through the present.

Note:  The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, Inc. has not 
verified the accuracy of this information.
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Well and

Comments

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

Station #374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-1

5/23/2003 ----<100<100<1001,600<4,000<20,000

11/20/2003 a----<10<10<101,500<400<2,000

05/14/2004 <25<25<25<25<251,200<1,000<5,000

09/02/2004 <5.0<5.0<5.0<5.0<5.0660<200<1,000

11/04/2004 <10<10<10<10<10580<400<2,000

02/08/2005 <10<10<10<10<10610<400<2,000

05/09/2005 a<5.0<5.0<5.0<5.0<5.0620<200<1,000

08/11/2005 a<2.5<2.52.6<2.5<2.5390250<500

11/18/2005 a<2.5<2.5<2.5<2.5<2.5340<100<500

02/16/2006 <2.5<2.5<2.5<2.5<2.5340<100<1,500

5/30/2006 a<2.5<2.5<2.5<2.5<2.5420<100<1,500

8/24/2006 <5.0<5.0<5.0<5.0<5.0180<200<3,000

11/1/2006 a<5.0<5.0<5.0<5.0<5.0220<200<3,000

2/7/2007 <5.0<5.0<5.0<5.0<5.0190<200<3,000

5/8/2007 <5.0<5.0<5.0<5.0<5.0420<200<3,000

8/8/2007 <0.50<0.50<0.50<0.50<0.50110<20<300

11/14/2007 <2.5<2.5<2.5<2.5<2.5210<100<1,500

2/22/2008 <0.50<0.501.5<0.50<0.50250<10<300

5/24/2008 <5.0<5.0<5.0<5.0<5.0380<100<3,000

8/21/2008 <2.5<2.5<2.5<2.5<2.5170<50<1,500

10/19/2008 <0.50<0.50<0.50<0.50<0.5030<10<300

2/23/2009 <2.5<2.5<2.5<2.5<2.5240<50<1,500

5/14/2009 <0.50<0.501.3<0.50<0.50200<10<300

8/20/2009 <2.0<2.0<2.0<2.0<2.0170<40<1,200

2/19/2010 <0.50<0.501.2<0.50<0.50170<10<300

MW-2

5/23/2003 ----0.53<0.50<0.5055<20<100

02/02/2004 <0.50<0.50<0.50<0.50<0.5037<20<100

09/02/2004 <2.5<2.5<2.5<2.5<2.567<100<500

02/08/2005 <0.50<0.50<0.50<0.50<0.5030<20<100

08/11/2005 a<0.50<0.50<0.50<0.50<0.5035<20<100
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Well and

Comments

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

Station #374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-2 Cont.

02/16/2006 <0.50<0.50<0.50<0.50<0.5039<20<300

8/24/2006 <0.50<0.50<0.50<0.50<0.5025<20<300

2/7/2007 <0.50<0.50<0.50<0.50<0.507.2<20<300

8/8/2007 <0.50<0.50<0.50<0.50<0.507.2<20<300

2/22/2008 <0.50<0.50<0.50<0.50<0.5024<10<300

8/21/2008 <0.50<0.50<0.50<0.50<0.504.9<10<300

2/23/2009 <0.50<0.50<0.50<0.50<0.5024<10<300

8/20/2009 <0.50<0.50<0.50<0.50<0.508.4<10<300

2/19/2010 <0.50<0.50<0.50<0.50<0.5022<10<300

MW-3

5/23/2003 ----<0.50<0.50<0.501.6<20<100

09/02/2004 <0.50<0.50<0.50<0.50<0.506.5<20<100

08/11/2005 a<0.50<0.50<0.50<0.50<0.5011<20<100

8/24/2006 <0.50<0.50<0.50<0.50<0.507.6<20<300

8/8/2007 <0.50<0.50<0.50<0.50<0.501.2<20<300

8/21/2008 <0.50<0.50<0.50<0.50<0.503.1<10<300

8/20/2009 <0.50<0.50<0.50<0.50<0.502.2<10<300

MW-4

5/23/2003 ----<50<50<50<50<2,000<10,000

02/02/2004 <2.5<2.52.6<2.5<2.529<100<500

09/02/2004 <1.0<1.0<1.0<1.0<1.028<40<200

02/08/2005 <25<25<25<25<2545<1,000<5,000

08/11/2005 <10<10<10<10<1032<400<2,000

02/16/2006 <10<10<10<10<1035<400<6,000

8/24/2006 <2.5<2.5<2.5<2.5<2.539<100<1,500

2/7/2007 <10<10<10<10<1067<400<6,000

8/8/2007 <10<10<10<10<1072<400<6,000

2/22/2008 <10<10<10<10<1070<200<6,000

8/21/2008 <20<20<20<20<2053<400<12,000

2/23/2009 <5.0<5.0<5.0<5.0<5.039<100<3,000
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Well and

Comments

Concentrations in (µg/L)

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPESample Date

Station #374, 6407 Telegraph Ave., Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-4 Cont.

8/20/2009 <20<20<20<20<2023<400<12,000

2/19/2010 <5.0<5.0<5.0<5.0<5.0<5.0<100<3,000

MW-5

1/29/2003 ----<0.50<0.50<0.50<0.50<20<40

5/23/2003 ----<0.50<0.50<0.50<0.50<20<100

9/4/2003 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

09/02/2004 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

08/11/2005 <0.50<0.50<0.50<0.50<0.50<0.50<20<100

8/24/2006 <0.50<0.50<0.50<0.50<0.50<0.50<20<300

8/8/2007 <0.50<0.50<0.50<0.50<0.50<0.50<20<300

8/21/2008 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

8/20/2009 <0.50<0.50<0.50<0.50<0.50<0.50<10<300

MW-6

5/23/2003 ----<0.50<0.50<0.509.4<20<100

08/11/2005 a<0.50<0.50<0.50<0.50<0.507.9<20<100

8/24/2006 <0.50<0.50<0.50<0.50<0.5012<20<300

8/8/2007 <0.50<0.50<0.50<0.50<0.500.57<20<300

8/21/2008 <0.50<0.50<0.50<0.50<0.501.9<10<300

8/20/2009 <0.50<0.50<0.50<0.50<0.502.0<10<300
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SYMBOLS AND ABBREVIATIONS:
-- = Not analyzed/applicable/measured/available
< = Not detected at or above the laboratory reporting limi
1,2-DCA = 1,2-Dichloroethane
DIPE = Di-isopropyl ether
EDB = 1,2-Dibromoethane
ETBE = Ethyl tert-butyl ether
MTBE = Methyl tert-butyl ether
TAME = tert-Amyl methyl ether
TBA = tert-Butyl alcohol
µg/L = Micrograms per Liter

FOOTNOTES:
a = The continuing calibration verification for ethanol was outside of client contractual limits, however, it was within method acceptance limits.  The data should still be useful for its intended 
purpose.

NOTES:
All volatile organic compounds analyzed using EPA Method 8260B.

Note:  The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company and their previous consultants.  Broadbent & Associates, 
Inc. has not verified the accuracy of this information.
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Approximate Hydraulic GradientApproximate Flow DirectionDate Sampled

Station #374, 6407 Telegraph Ave., Oakland, CA

Table 3. Historical Ground-Water Flow Direction and Gradient

1/31/1996 0.04Southwest

4/10/1996 0.04Southwest

7/16/1996 0.03Southwest

10/14/1996 0.03Southwest

3/27/1997 0.04Southwest

5/27/1997 0.03Southwest

8/12/1997 0.04Southwest

11/17/1997 0.03Southwest

3/16/1998 0.03Southwest

5/12/1998 0.04Southwest

7/27/1998 0.04Southwest

10/15/1998 0.02Southwest

2/18/1999 0.05Southwest

5/24/1999 0.03Southwest

8/27/1999 0.03Southwest

10/26/1999 0.03Southwest

2/3/2000 0.047Southwest

6/20/2000 0.035Southwest

9/28/2000 0.034Southwest

12/17/2000 0.032Southwest

3/23/2001 0.034Southwest

6/21/2001 0.032Southwest

9/23/2001 0.029Southwest

12/31/2001 0.043Southwest

3/21/2002 0.038Southwest

4/17/2002 0.031Southwest

8/12/2002 0.032Southwest

12/6/2002 0.020Southwest

1/29/2003 0.027Southwest

5/23/2003 0.039Southwest

9/4/2003 0.033Southwest

11/20/2003 0.029Southwest

2/2/2004 0.043 (a)Southwest

5/14/2004 0.037 (a)Southwest

9/2/2004 0.027 (a)Southwest

11/4/2004 0.034 (a)Southwest

2/8/2005 0.061 (a)Southwest

5/9/2005 0.08 (a)Southwest

8/11/2005 0.06 (a)Southwest

11/18/2005 0.07 (a)Southwest

2/16/2006 0.09 (a)Southwest

5/30/2006 0.06 (a)Southwest
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Approximate Hydraulic GradientApproximate Flow DirectionDate Sampled

Station #374, 6407 Telegraph Ave., Oakland, CA

Table 3. Historical Ground-Water Flow Direction and Gradient

8/24/2006 0.03Southwest

11/1/2006 0.02Southwest

2/7/2007 0.03Southwest

5/8/2007 0.03Southwest

8/8/2007 0.03Southwest

11/14/2007 0.03Southwest

2/22/2008 0.03Southwest

5/24/2008 0.03Southwest

8/21/2008 0.03Southwest

11/19/2008 0.03Southwest

2/23/2009 0.04Southwest

5/14/2009 0.03Southwest

8/20/2009 0.03Southwest

2/19/2010 0.05West-Southwest

a = Gradients potentially suspect due to error in MW-4 and MW-5 TOC measuring point elevations discovered third quarter 2006.

Note:  The data within this table collected prior to April 2006 was provided to Broadbent & Associates, Inc. by Atlantic Richfield Company 
and their previous consultants.  Broadbent & Associates, Inc. has not verified the accuracy of this information.
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