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1.0   INTRODUCTION 

On behalf of the Atlantic Richfield Company, RM – a BP affiliated company; Broadbent & Associates, Inc. 
(Broadbent) has prepared this Work Plan for Groundwater Investigation (Work Plan) for the Atlantic 
Richfield Company Station No. 2107, located at 3310 Park Boulevard, Oakland, California (Site).  This 
Work Plan was prepared due to current Site data that indicates that the downgradient extent of MTBE in 
groundwater is not defined.  Residual concentrations of petroleum compounds beneath the Site indicate 
that the Site could potentially be a candidate for Closure under the recently-approved Low Threat Policy 
(SWRCB, 2012).  However, the plume needs to be delineated before the Site can be evaluated using this 
policy.  The purpose of this Work Plan is to collect sufficient groundwater data to define the 
downgradient extent of MTBE in groundwater, which will enable future evaluation of this Site for 
closure under the Low Threat Policy.  This work plan includes discussions on the site background and 
previous investigations, regional and Site geology and hydrogeology, and the proposed scope of work. 

2.0 SITE BACKGROUND 

The Site is an active ARCO brand gasoline retail station located on the southwest corner of Park 
Boulevard and East 34th Street in Oakland, California (Drawings 1 and 2).  The land use in the immediate 
vicinity of the Site is mixed commercial, residential, and educational.  The Site presently consists of a 
service station building, free-standing canopy over two dispenser islands with four, double-sided pumps, 
and three double-walled fiberglass 12,000-gallon gasoline underground storage tanks (USTs) with 
associated piping.  The majority of the Site is surfaced with asphalt or concrete.  The Site was historically 
leveled by cutting into the hillside on the southern portion of the Site.   

2.1 Previous Site Investigations 

On January 12, 1987, contamination by petroleum hydrocarbons was discovered during excavation and 
removal of a waste-oil UST and three gasoline USTs from the Site.  With this discovery, ACEH opened 
release/leak case number RO651.  In a letter dated July 11, 1997, ACEH confirmed that no further action 
was required at the Site.  However, it should be noted that methyl tert-butyl ether (MTBE) was not 
requested or required to be analyzed for prior to the time of closure.  Remediation and monitoring 
infrastructure (nine monitoring wells and one remediation well) were removed from the Site, with the 
exception of remediation piping which was left under the main driveway.  No additional environmental 
work was completed at the Site until product line removal and upgrade construction activities in 
October and November of 2002.  Historical data prior to closure of ACEH Case No.RO651, including 
geologic cross-sections, boring location maps, summarized soil and groundwater laboratory analytical 
results, and remediation system data, are mostly available within the ACEH files.  However, due to the 
dates of completion and incomplete records, soil boring logs could not be located for the various 
subsurface investigations conducted prior to 1997.        

In November 2002, URS oversaw a product line upgrade at the Site.  Numerous soil samples were 
collected during the product line upgrading activities from depths ranging between 3.5 and 7.5 feet 
below ground surface (bgs).  Gasoline Range Organics (GRO, C6-C12) was detected above laboratory 
reporting limits in six of the 20 collected soil samples, including over-excavation samples, at 
concentrations up to 4,000 milligrams per kilogram (mg/kg) in sample S-D7.  Benzene was detected 
above laboratory reporting limits in one of the 20 soil samples collected at a concentration of 0.89 
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mg/kg in sample S-L2.  Toluene, ethylbenzene, and total xylenes were detected above laboratory 
reporting limits in four of the 20 soil samples collected at concentrations up to 220 mg/kg, 150 mg/kg, 
and 1,100 mg/kg, respectively, in sample S-D7.  MTBE was detected above laboratory reporting limits in 
14 of the 20 collected soil samples at concentrations up to 83 mg/kg in sample S-L3.   

Two ground-water samples (T-1 and BT-1) were collected during product line replacement activities.  
Sample T-1 was collected at eight feet bgs from the area underneath Dispenser 8 (S-D8-5) and BT-1, 
collected from ground water extracted during excavation activities.  A water sample (Sump-1) was also 
collected from the sump for UST1, which appeared to contain free product.  Laboratory analysis of 
sample Sump-1 indicated very high concentrations of   GRO, benzene, toluene, ethylbenzene, and 
xylenes (BTEX), and MTBE, most likely due to the presence of free product within the sump.  GRO was 
detected above the laboratory reporting limit in sample T-1 at a concentration of 4,200 micrograms per 
liter (µg/L).  BTEX was detected above the laboratory reporting limit in sample T-1 at concentrations of 
300 µg/L, 3,200 µg/L, 1,300 µg/L, and 11,000 µg/L, respectively.  MTBE was reported above the 
laboratory reporting limit in both samples T-1 and BT-1 at concentrations of 4,900 µg/L and 1,800 µg/L, 
respectively.   Concentrations discovered during product line replacement activities indicated a potential 
release.  Therefore, an Unauthorized Release Report was issued for the Site on 21 January 2003.  Field 
activities are summarized in the URS Product Line Removal and Upgrade Soil Sampling Report dated 
January 31, 2003.  A site map depicting sampling locations and a summary of laboratory analytical data 
are provided in Appendix A.   

Additional groundwater investigation activities were carried out at the Site in March and May 2004.  A 
total of 20 soil samples and four ground-water samples were collected during the additional 
investigation.  GRO were detected above laboratory reporting limits in one of the 20 soil samples at a 
concentration of 350 mg/kg in sample SB-4-1.0.  Toluene and total xylenes were detected above the 
laboratory reporting limits in one of the 20 soil samples collected at concentrations of 0.096 mg/kg and 
0.016 mg/kg, respectively, in sample SB-1-5.  MTBE was detected above laboratory reporting limits in 
three of the 20 soil samples at concentrations up to 0.027 mg/kg in samples SB-3-13 and SB-3-23.0.  No 
other analytes were detected above their respective reporting limits.  

GRO was detected above laboratory reporting limits in one of the four ground-water samples collected 
at a concentration of 88 µg/L in sample SB-3.  Toluene was detected above the laboratory reporting limit 
in one of the four ground-water samples collected at a concentration of 1.4 µg/L in sample SB-2.  MTBE 
was detected above the laboratory reporting limit in two of the four samples at a concentration of 34 
µg/L in both samples SB-3 and SB-5.  No other analytes were detected above their respective reporting 
limits.  A Site Investigation Report and Well Installation Work Plan was submitted on behalf of Atlantic 
Richfield Company to ACEH on August 12, 2004.  On August 30, 2004 URS received a letter from ACEH 
requesting additional fieldwork at the Site to complete the scope of work proposed in the original work 
plan and addendum.  ACEH additionally requested depth-discrete ground-water sampling.   

These requests by ACEH were addressed in fieldwork conducted in October 2004.  URS collected twelve 
depth-discrete groundwater samples from six locations (HP-3 through HP-8).  URS also collected 26 soil 
samples from six onsite borings (SB-7 through SB-8 and HP-3).  Soil analytical results from this 
investigation are summarized as follows: 

• GRO was detected above the laboratory reporting limit in five of the 26 samples at 
concentrations ranging from 0.31 mg/kg (SB-11-6.5) to 220 mg/kg (SB-11-11.5); 
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• Total Xylenes were detected above the laboratory reporting limit in two of the 26 samples at 
concentrations of 0.011 mg/kg (SB-8-29.5) and 0.012 mg/kg (SB-11-29.5); and 

• MTBE was detected above the laboratory reporting limit in 10 of the 26 soil samples at 
concentrations ranging from 0.0069 mg/kg (SB-9-19.5) and 0.56 mg/kg (SB-9-13.5). 

Groundwater analytical results from this investigation are summarized as follows: 

• GRO was detected above the laboratory reporting limit in six of the 12 samples collected at 
concentrations ranging from 72 µg/L (HP-6-30) and 1,300 µg/L (HP-7-20); 

• Benzene was detected above the laboratory reporting limit in three of the 12 samples at 
concentrations ranging from 0.64 µg/L (HP-3-35) to 1.6 µg/L (HP-4-18); 

• Toluene was detected above the laboratory reporting limit in eight of the 12 samples collected 
at concentrations ranging from 7.0 µg/L (HP-5-18) to 38 µg/L (HP-4-18); 

• Ethylbenzene was detected above the laboratory reporting limit in seven of the 12 samples at 
concentrations ranging from 0.94 µg/L (HP-5-18) to 5.4 µg/L (HP-4-18); 

• Total Xylenes were detected above the laboratory reporting limit in eight of the 12 samples at 
concentrations ranging from 6.2 µg/L (HP-5-18) to 27 µg/L A(HP-4-18); and 

• MTBE was detected above the laboratory reporting limit in seven of the 12 samples collected at 
concentrations ranging from 6.6 µg/L (HP-6-30) to 3,700 µg/L (HP-7-30). 

Results of this subsurface investigation were reported by URS in the Additional Site Investigation Report 
and Work Plan for Offsite Investigation dated November 30, 2004. 

On June 25-26, 2007, Stratus observed RSI Drilling (RSI) advance a total of eight soil borings in four 
distinct locations on the north side of Park Boulevard, north of the Site, to evaluate the off-site 
horizontal extent of petroleum hydrocarbon impacted soil and groundwater.  Soil borings SB-12 through 
SB-15 and Hydropunch® borings HP-9 through HP-12 were installed along the north side of Park 
Boulevard.  Each soil boring was advanced to a maximum depth of 30 feet bgs, with each Hydropunch® 
boring advanced to a maximum depth of 25 feet bgs.   

MTBE was detected above the laboratory reporting limit of 0.005 mg/kg in two of the 16 soil samples 
collected June 25-26, 2007 at concentrations of 0.0087 mg/kg in boring sample SB12-15 and 0.0065 
mg/kg in boring sample SB15-23.  The remaining analytes were not detected above their respective 
reporting limits.  GRO was detected above the laboratory reporting of 50 µg/L in three of the seven 
groundwater samples collected at concentrations of 51 µg/L in sample HP9-13, 59 µg/L in sample HP11-
24, and 84 µg/L in sample HP12-25.  Benzene was detected above the laboratory reporting limit of 0.50 
µg/L in two of the seven groundwater samples collected at concentrations of 0.63 µg/L in sample HP11-
24 and 0.80 µg/L in sample HP10-24.  MTBE was detected above the laboratory reporting limit of 0.50 
µg/L in each of the seven groundwater samples collected at concentrations ranging from 0.78 µg/L in 
sample HP10-16 to 110 µg/L in sample HP12-25.  The remaining analytes were not detected above their 
respective reporting limits in the collected Hydropunch® samples.  Results were reported by Broadbent 
in the Offsite Soil and Ground-Water Investigation Report dated August 29, 2007.  Historical data 
following initial Site closure in 1997 including boring logs, geologic cross sections, boring location maps, 
and summarized soil and ground-water laboratory analytical results are provided in Appendix A.    
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Monitoring wells MW-11A, MW-11B, MW-12A, MW-12B, MW-13A and MW-13B were installed 
downgradient of the Site in March 2009.  These wells were constructed as shallow wells (MW-11A, MW-
12A, and MW-13A) and deeper wells (MW-11B, MW-12B, and MW-13B).  The shallow wells were 
completed to total depths around 18 feet bgs and the deeper wells were advanced to approximately 30 
feet bgs.  The highest concentrations of petroleum compounds were detected in well MW-12B, directly 
across the street from the Site in the downgradient direction (Drawing 2).   

Current hydrocarbon concentrations detected in Site monitoring wells are primarily MTBE, with the 
highest concentrations being detected in well MW-12B.  Lower concentrations of MTBE are detected in 
wells MW-12A, MW-11B, MW-13A, and MW-13.  This current data indicates that the extent of MTBE 
downgradient of the Site is not defined. 

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 groundwater flow is from east to west or from 
the Hayward Fault to the San Francisco Bay.  Groundwater 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.  In the southern end of the study area however, near the San 
Lorenzo Sub-Area, the direction of flow may not be this simple.  According to information presented in 
East Bay Plain Groundwater Basin Beneficial Use Evaluation Report, the small set of water level 
measurements available seemed to show that the groundwater in the upper aquifers may be flowing 
south, with the deeper aquifers, the Alameda Formation, moving north.  The nearest natural drainage is 
Sausal Creek, located approximately 1.0 mile southeast of the Site.  Sausal Creek flows generally 
northeast to southwest near the Site vicinity. 

The Site elevation is approximately 127 feet above mean sea level.  The water table fluctuates 
seasonally.  Historically, depth-to-water measurements have ranged from approximately 1.2 to 10 feet 
bgs.  Groundwater flow direction is generally to the northwest. 

According to the East Bay Plain Groundwater Basin Beneficial Use Evaluation Report, the City of Oakland 
does not have “any plans to develop local groundwater 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. 
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The Site is typically underlain by gravel, gravelly clay, and silt fill from zero to five ft bgs.  The Site 
consists primarily of silty clay and clayey silt with lenses of silty sand, sand, and gravelly sand from 
approximately five to 30 feet bgs.  A large layer of fine sands and silty sands has been observed from 
approximately 15 to 25 feet bgs in the northwest portion of the Site.   

4.0 PROPOSED SCOPE OF WORK 

The purpose of the proposed groundwater investigation is to define the downgradient extent of MTBE in 
groundwater.  This was identified as a data gap in order for the Site to be considered as a candidate for 
closure according to the Low Threat UST Closure Policy.  A draft checklist for the Site based on the 
policy’s criteria has been completed and a copy of this checklist in included in Appendix B.  In order to 
achieve this goal, Broadbent is proposing to advance a total of six (6) cone penetration (CPT) borings at 
the locations shown in Drawing 3.  As indicated in this drawing, the proposed CPT borings are located in 
the adjacent sports field for Oakland High School. Access to this field will need to be obtained prior to 
field work and work will likely need to be performed on the weekend in order to avoid the school while 
students are present.  Additionally, advancing CPT borings will allow for a better lihtologic 
understanding in this area as well as allowing several discrete-depth groundwater samples to be 
collected.  For these reasons, monitoring wells are not proposed in this area.  If additional locations 
and/or procedures are determined to be necessary to carry out this investigation, internal ARC 
procedures including Management of Change (MOC) will necessary prior to continuing the investigation.  
If necessary, these procedures may cause some unforeseen project delays.    
  
4.1 Preliminary Activities 

Prior to initiating any field work, Broadbent will secure an access agreement with the Oakland Unified 
School District for the work being performed on the Oakland High School property.  This access 
agreement will include necessary work hours and other terms of the agreement. 

Broadbent will obtain the necessary drilling permits from Alameda County, prepare a site health and 
safety plan (HASP) for the proposed work, clear the Site for subsurface utilities, and provide 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 location.  The borehole will be physically cleared to six and a half feet 
bgs using hand auger or air knife methods.   

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.  The subcontractor(s) performing field activities will be 
provided with a copy of the HASP prior to initiating work.  A safety tailgate meeting will also be 
conducted daily to review potential hazards and scope of work.   

4.2 CPT Borings 

A log based on CPT measurements will be created for each boring.  Metal rods equipped with a cone 
penetrometer (cone) will be advanced into the subsurface at each proposed location.  This cone will 
measure parameters in the subsurface.  These parameters include tip friction, sleeve friction, and pore 
pressure.  The CPT will measure these parameters in real time with depth, allowing for a vertical soil 
profile to be created based on these measurements.  Depth to groundwater measurements will also be 
calculated suing CPT technology by performing pore dissipation tests (PDTs).  A PDT is conducted when 
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the cone is halted at specific intervals. The variation in the penetration pore pressure with time is 
measure behind the tip of the cone.  These logs will be created by the contractor and used in 
determining groundwater collection intervals.  Soil borings will be completed under the supervision of a 
Broadbent field geologist.  

CPT borings will be advanced to approximate depths of current deep wells at the Site (MW-12, MW-
13B).  These wells are approximately completed to approximately 30 feet bgs.  However, the proposed 
CPT boring locations are located up a steep incline near the road.  It appears that the elevation 
difference between MW-12A/12B and the high school field is approximately 20 to 30 feet. Therefore, 
the proposed CPT borings will be advanced to 55 to 60 feet bgs, and saturated intervals that are most 
closely likely connected to the depths of MW-12A/12B will be targeted for grab-groundwater sampling. 
Up to one shallow soil sample may be collected if site conditions warrant.  These samples will be 
analyzed for GRO, BTEX, MTBE, and fuel oxygenates by EPA Method 8260B. 

 

4.3 Grab-Groundwater Sampling 

Two groundwater samples will be collected from each boring at the approximate intervals as described 
above.  These intervals, based on the elevation difference between the Site and the high school field 
where the borings are proposed, will likely be around 35 feet bgs and 50 feet bgs.  Higher permeability 
zones will be targeted for groundwater sampling. 

Groundwater samples will be collected using a Hydropunch-type sampler equipped with a retrievable 
stainless steel or disposable PVC screen with an expendable tip.  The groundwater sampler operates by 
advancing a 1 ¾ - inch hollow-push rods with the filter tip in a closed configuration to the base of the 
desired sampling interval.  Once at the desired depth, the push rods are retracted, exposing the encased 
filter screen allowing groundwater to infiltrate hydrostatically from the formation to the inlet screen.  A 
small diameter bailer is lowered through the push rod into the screen section for sample collection.   

The Groundwater sample will be decanted into laboratory-supplied containers.  Groundwater samples 
will be submitted under chain of custody protocol to Test America Laboratories, Inc. of Irvine, California, 
a state certified environmental laboratory. All groundwater samples will be analyzed for GRO, BTEX, 
MTBE, and fuel oxygenates by EPA Method 8260B. 

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

 
4.4 Groundwater Investigation Report 
 
Upon completion of field activities and receipt of a certified field data package (including copies of 
permits, field data sheets, and boring logs), Broadbent will prepare a Groundwater Investigation Report.  
The report will document the results of the investigation, field activities, copies of required permit(s), 
copies of field notes, soil boring and well logs, discussion of findings, and conclusions.  Deviations from 
the Work Plan or data inconsistencies will be discussed in the report.   

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

• Groundwater Investigation – Upon approval of this work plan and obtaining the necessary permits 
and access agreements; and 

• Groundwater Investigation Report – Within 60 following completion of fieldwork. 

 
Due to the unknown amount of time necessary to successfully negotiate offsite access agreements with 
the school district, Broadbent suggests that strict calendar dates not be immediately established in the 
anticipated work plan approval letter, but instead be established after Broadbent immediately notifies 
ACEH that offsite access with private property owner has been secured.  If a signed access agreement is 
not in place within 90 days following approval of this WorkPlan by the ACEH, assistance with access 
agreement negotiations from the ACEH will be requested. 
 
6.0 LIMITATIONS 
 
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 
 

HISTORICAL SOIL AND GROUND-WATER DATA (INCLUDES BORING LOGS, GEOLOGIC CROSS-SECTIONS, 
BORING LOCATION MAPS, AND SUMMARIZED SOIL AND GROUND-WATER LABORATORY ANALYTICAL 

RESULTS) 

















Date Monitored P/NP

TOC

TPHg

Ethyl-

Footnote

Water Level

(feet)

DTW Elevation

Toluene Benzene

Total

Xylenes MTBE

Concentrations in µg/L

DO

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

Well ID and

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

GRO/

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

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

MW-11A

9.20604.813<1.01.51,000108.4412.41120.85P 12.7420.003/9/2009 16.00

a--280<5.06.8<5.011260106.2714.58P 9.8320.006/18/2009 16.00

1.403406.76120281,400112.108.75P 7.8420.009/1/2009 16.00

1.55------------110.4510.40-- 12.520.0011/11/2009 16.00

2.01340<5.02517201,300111.958.90P 12.1320.002/19/2010 16.00

1.11350<5.02322201,300112.488.37P 12.020.007/23/2010 16.00

b, c (GRO)4.1776<5.0<5.05.4<5.0250----P 12.320.003/10/2011 16.00

1.47310<5.011167.3730105.9714.88NP 12.120.008/8/2011 16.00

1.43------------106.7714.08P 13.7720.001/16/2012 16.00

MW-11B

9.56240<0.507.61.31.3280113.987.33121.31P 7.1430.003/9/2009 26.00

a--200<5.0<5.0<5.0<5.0130113.937.38P 6.9630.006/18/2009 26.00

1.01210<5.0<5.0<5.0<5.069113.657.66P 7.0130.009/1/2009 26.00

0.38200<5.0<5.0<5.0<5.055113.617.70P 6.730.0011/11/2009 26.00

2.38180<2.5<2.5<2.5<2.568113.727.59P 7.4430.002/19/2010 26.00

1.57110<2.5<2.5<2.5<2.5<50113.897.42P 7.0230.007/23/2010 26.00

1.8658<1.0<1.0<1.0<1.0<50114.067.25P 6.830.003/10/2011 26.00

1.3360<1.0<1.0<1.0<1.0<50114.077.24P 7.830.008/8/2011 26.00

4.3347<1.0<1.0<1.0<1.0<50113.357.96P 8.830.001/16/2012 26.00

MW-12A

4.6241<0.50<0.50<0.50<0.50<50111.948.70120.64P 6.7618.003/9/2009 13.00

a--40<1.0<1.0<1.0<1.0<50112.068.58P 7.9218.006/18/2009 13.00

1.0639<0.50<0.50<0.50<0.50<50111.439.21P 6.9718.009/1/2009 13.00

0.5141<1.0<1.0<1.0<1.0<50111.499.15P 6.218.0011/11/2009 13.00

0.3832<0.50<0.50<0.50<0.50<50111.519.13P 6.5818.002/19/2010 13.00

0.6834<0.50<0.50<0.50<0.50<50111.469.18P 7.618.007/23/2010 13.00

1.6627<0.50<0.50<0.50<0.50<50112.218.43P 6.718.003/10/2011 13.00

3.4032<0.50<0.50<0.50<0.50<50112.318.33P 7.518.008/8/2011 13.00

0.8418<0.50<0.50<0.50<0.50<50111.529.12P 7.3218.001/16/2012 13.00
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Date Monitored P/NP

TOC

TPHg

Ethyl-

Footnote

Water Level
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Toluene Benzene

Total

Xylenes MTBE

Concentrations in µg/L

DO

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

Well ID and

pH

Top of

Screen

(ft bgs)

Bottom of

Screen

(ft bgs)

GRO/

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

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

MW-12B

5.87150<0.50<0.500.55<0.50<50105.9514.89120.84P 7.7430.003/9/2009 27.00

a--380<2.5<2.5<2.5<2.5140107.3313.51P 8.6030.006/18/2009 27.00

0.99460<10<10<10<1089111.309.54P 6.8830.009/1/2009 27.00

1.00600<5.0<5.0<5.0<5.0<50109.3111.53P 6.4630.0011/11/2009 27.00

3.32620<5.0<5.0<5.0<5.052109.7711.07P 6.8930.002/19/2010 27.00

1.70510<10<10<10<10<50110.0910.75P 7.5430.007/23/2010 27.00

2.71700<10<10<10<10<50110.7910.05P 6.930.003/10/2011 27.00

1.70510<10<10<10<10<50111.499.35P 6.930.008/8/2011 27.00

3.36840<12<12<12<12<50111.399.45P 7.030.001/16/2012 27.00

MW-13A

9.3913<0.50<0.50<0.50<0.50<50105.029.53114.55P 7.6416.503/9/2009 11.50

a--23<0.50<0.50<0.50<0.50<50111.672.88P 7.2116.506/18/2009 11.50

0.9634<0.50<0.50<0.50<0.50<50111.243.31P 6.9016.509/1/2009 11.50

1.7921<0.50<0.50<0.50<0.50<50110.893.66P 6.516.5011/11/2009 11.50

0.9215<0.50<0.50<0.50<0.50<50111.123.43P 6.6916.502/19/2010 11.50

1.424<0.50<0.50<0.50<0.50<50111.333.22P 7.016.507/23/2010 11.50

0.7612<0.50<0.50<0.50<0.50<50111.982.57P 6.716.503/10/2011 11.50

3.5929<0.50<0.50<0.50<0.50<50106.128.43P 7.216.508/8/2011 11.50

1.2537<0.50<0.50<0.50<0.50<50111.443.11P 7.0816.501/16/2012 11.50

MW-13B

8.4413<0.50<0.50<0.50<0.50<50111.792.96114.75P 6.9922.503/9/2009 18.50

a--12<0.50<0.50<0.50<0.50<50111.902.85P 6.9222.506/18/2009 18.50

0.9617<0.50<0.50<0.50<0.50<50111.393.36P 7.2922.509/1/2009 18.50

2.4521<0.50<0.50<0.50<0.50<50111.263.49P 6.3922.5011/11/2009 18.50

1.4619<0.50<0.50<0.50<0.50<50111.653.10P 6.5022.502/19/2010 18.50

1.1615<0.50<0.50<0.50<0.50<50112.012.74P 7.1922.507/23/2010 18.50

0.7231<0.50<0.50<0.50<0.50<50111.033.72P 6.622.503/10/2011 18.50

1.5132<0.50<0.50<0.50<0.50<50112.272.48P 6.822.508/8/2011 18.50

0.8649<0.50<0.50<0.50<0.50<50111.283.47P 6.822.501/16/2012 18.50
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Symbols & Abbreviations:
-- = Not measured/applicable/analyzed/sampled
µg/L = Micrograms per liter
DO = Dissolved oxygen
DTW = Depth to water in ft below TOC
GRO = Gasoline range organics
mg/L = Milligrams per liter
MTBE = Methyl tert butyl ether
< = Not detected at or above specified laboratory reporting limit
NP = Well not purged prior to sampling
P = Well purged prior to sampling
TOC = Top of casing in ft above NAVD88 datum

Footnotes:
a = DO meter not working
b = Well full of water
c = Quantitation of unknown hydrocarbons(s) in sample based on gasoline

Notes:
Values for DO and pH were obtained through field measurements
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Well ID and

Footnote

Concentrations in µg/L

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPEDate Monitored

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-11A

----<1.0<1.0<1.060<20--3/9/2009

<5.0<5.0<5.0<5.0<5.0280<100<3,0006/18/2009

<5.0<5.05.3<5.0<5.0340<100<3,0009/1/2009

<5.0<5.06.1<5.0<5.0340<100<3,0002/19/2010

<5.0<5.06.5<5.0<5.0350<100<3,0007/23/2010

<5.0<5.0<5.0<5.0<5.076<100<6,0003/10/2011

<5.0<5.0<5.0<5.0<5.0310<100<3,0008/8/2011

MW-11B

----3.1<0.50<0.50240<10--3/9/2009

<5.0<5.0<5.0<5.0<5.0200<100<3,0006/18/2009

<5.0<5.0<5.0<5.0<5.0210<100<3,0009/1/2009

<5.0<5.0<5.0<5.0<5.0200<100<3,00011/11/2009

<2.5<2.5<2.5<2.5<2.5180<50<1,5002/19/2010

<2.5<2.5<2.5<2.5<2.5110<50<1,5007/23/2010

<1.0<1.0<1.0<1.0<1.058<20<6003/10/2011

<1.0<1.0<1.0<1.0<1.060<20<6008/8/2011

<1.0<1.0<1.0<1.0<1.04733<6001/16/2012

MW-12A

----<0.50<0.50<0.5041<10--3/9/2009

<1.0<1.0<1.0<1.0<1.040<20<6006/18/2009

<0.50<0.50<0.50<0.50<0.5039<10<3009/1/2009

<1.0<1.0<1.0<1.0<1.041<20<60011/11/2009

<0.50<0.50<0.50<0.50<0.5032<10<3002/19/2010

<0.50<0.50<0.50<0.50<0.5034<10<3007/23/2010

<0.50<0.50<0.50<0.50<0.5027<10<3003/10/2011

<0.50<0.50<0.50<0.50<0.5032<10<3008/8/2011

<0.50<0.50<0.50<0.50<0.501819<3001/16/2012

MW-12B

----<0.50<0.50<0.50150<10--3/9/2009

<2.5<2.5<2.5<2.5<2.5380<50<1,5006/18/2009
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Well ID and

Footnote

Concentrations in µg/L

Ethanol TBA MTBE ETBE TAME 1,2-DCA EDBDIPEDate Monitored

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 2. Summary of Fuel Additives Analytical Data

MW-12B Cont.

<10<10<10<10<10460<200<6,0009/1/2009

<5.0<5.0<5.0<5.0<5.0600<100<3,00011/11/2009

<5.0<5.05.1<5.0<5.0620<100<3,0002/19/2010

<10<10<10<10<10510<200<6,0007/23/2010

<10<10<10<10<10700<200<6,0003/10/2011

<10<10<10<10<10510<200<6,0008/8/2011

<12<12<12<12<12840320<7,5001/16/2012

MW-13A

----<0.50<0.50<0.5013<10--3/9/2009

<0.50<0.50<0.50<0.50<0.5023<10<3006/18/2009

<0.50<0.50<0.50<0.50<0.5034<10<3009/1/2009

<0.50<0.50<0.50<0.50<0.5021<10<30011/11/2009

<0.50<0.50<0.50<0.50<0.5015<10<3002/19/2010

<0.50<0.50<0.50<0.50<0.5024<10<3007/23/2010

<0.50<0.50<0.50<0.50<0.5012<10<3003/10/2011

<0.50<0.50<0.50<0.50<0.5029<10<3008/8/2011

<0.50<0.50<0.50<0.50<0.503726<3001/16/2012

MW-13B

----<0.50<0.50<0.5013<10--3/9/2009

<0.50<0.50<0.50<0.50<0.5012<10<3006/18/2009

<0.50<0.50<0.50<0.50<0.5017<10<3009/1/2009

<0.50<0.50<0.50<0.50<0.5021<10<30011/11/2009

<0.50<0.50<0.50<0.50<0.5019<10<3002/19/2010

<0.50<0.50<0.50<0.50<0.5015<10<3007/23/2010

<0.50<0.50<0.50<0.50<0.5031<10<3003/10/2011

<0.50<0.50<0.50<0.50<0.5032<10<3008/8/2011

<0.50<0.50<0.50<0.50<0.504919<3001/16/2012
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Symbols & Abbreviations:
--  =  Not analyzed/applicable/measurable
<  =   Not detected above reported detection limit
1,2-DCA  =  1,2-Dichloroethane
µg/L  =  Micrograms per Liter
DIPE  =  Diisopropyl ether
EDB  =  1, 2-Dibromoethane
ETBE  =  Ethyl tert-butyl ether
MTBE  =  Methyl tert-butyl ether
TAME  =  tert-Amyl methyl ether
TBA  =  tert-Butyl alcohol

Notes:
All volatile organic compounds analyzed using EPA Method 8260B

Page 3 of 3



Approximate Gradient Magnitude (ft/ft)Approximate Gradient DirectionDate Measured

ARCO Service Station #2107, 3310 Park Boulevard, Oakland, CA

Table 3. Historical Groundwater Gradient - Direction and Magnitude

0.06Northeast3/9/2009

0.06Northeast6/18/2009

0.03North-Northwest9/1/2009

0.05North11/11/2009

0.03North2/19/2010

0.05North7/23/2010

0.04North-Northwest3/10/2011

0.03North8/8/2011

0.02North-Northwest1/16/2012
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APPENDIX B 
 

DRAFT CLOSURE CHECKLIST 



ALAMEDA COUNTY ENVIRONMENTAL HEALTH’S LOW THREAT CLOSURE POLICY CHECKLIST 
 

1 | 21 
 

Agency Name :  Alameda County Environmental Health 
Local Oversight Program 

Date:  10/25/12 

Case Worker: Dilan Roe Fuel Leak Case No:  RO0000651 

Site Name: Arco 2107 GeoTracker Global ID: T0600100095 

Site Address: 3310 Park Boulevard, Oakland, CA USTCF Claim No: 
 

 PASS  FAIL 
 
The site does [complies/does not comply] with the requirements of the Low-Threat Underground 
Storage Tank Case Closure Policy (LTCP) as described below.1 

 

General Criteria (must be satisfied by all candidate sites) 

 
a.  Is the unauthorized release located within the service area of a  
      public water system? 
 

If Yes, then Provide Name of Water System: 

Water system info will be presented upon completion of proposed field work and 
revision of this checklist. 

 
 

  
If Yes, are there Site Specific Conditions that Need to be Considered in   
Evaluation?   
 
  Does the property owner use the water system?    Yes    No 

 
  Do property owners in the vicinity of the site use the water system?   Yes  No 

 
  Are there other sources of water for property owners in the vicinity of the site? 

 
     Irrigation Wells         Water Supply Wells          
 
     Other Capture Systems: 
 

 
 
Pertinent Information Provided: 

 
DWR Well Search     Yes  No 
 

Name/Date Of Document: 
Reference Lists will be compiled upon completion of proposed field 
work and revision of this checklist. 
 

   
 
 
 
    

 
 
 

 

 
 Yes  No 
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General Criteria (continued) 
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b. Does the unauthorized release consist only of petroleum? 

 
  
If No, then List Other Contaminants: 
 
  Chlorobenzene      PCE       TCE       Chloroform       Vinyl Chloride      
 
  Bromoform      Other 

       
 
If Other, then: 

 
 PCBs       Phenol     1,4-dioxane     Dibenzofurans       Dioxins    

  Metals:     

  Other SVOCs:    

  Other VOCs: 

 
 
Pertinent Information Provided:  
 
Description of Site History, Types of Products or                              Yes  No 
Chemicals Used at the Site  
 
 History of Types of Releases other than Petroleum                         Yes  No 

Tabulation and Discussion of Sampling Results for                          Yes  No 
All Chemicals other than Petroleum  

 
 
 
 

Name/Date of Document:    
Reference Lists will be compiled upon completion of proposed field work 
and revision of this checklist. 
 

 

 
 
 

 
 Yes  No 

General Criteria (continued) 
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c. Has the unauthorized (“primary”) release from the UST system been stopped? 

 
 
If No, then Explain: 
 
 

 
 
Pertinent Information Provided: 
 
Description of the history of release(s) and the actions that           Yes  No 
were taken to stop each release not provided or incomplete 
 
Evaluation and accounting for changing contaminant                    Yes  No 
concentrations over the full time period of site investigation 
 
 
 
 
 
 

Name/Date of Document: 
 
Reference Lists will be compiled upon completion of 
proposed field work and revision of this checklist. 
 

 

 
 
 
 

 
     Yes  No  

General Criteria (continued) 
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d. Has free product been removed to the maximum extent practicable? 

 
 
If No, then, 
 
Removal Methods Tried:     HVDPE       Skimmer     Bailing    
 
                                            Absorbent  Materials     Did Not Try to Remove FP   
 
                                            Other 

 
 
If Other, then Explain: 
 

 
 

 
Pertinent Information Provided: 
 
Description of investigation and monitoring activities                            Yes  No 
that have been  undertaken to assess whether free  
product is present. 
 
Data including tables and figures showing any observation                   Yes  No 
and measurements of free product. 
 
Description of corrective action(s)  that were taken to remove               Yes  No 
free product, dates of removal actions, and volumes removed 
 
An evaluation of whether  free product  removal is practicable,             Yes  No 
or if not practicable, a description of the conditions that prevent  
free product removal 
 
 

Name(s)/Date(s) of Document(s): 
 
Reference Lists will be compiled upon completion of proposed field work 
and revision of this checklist. 
 

 

 
 
 
 
 

 
 FP Not Encountered 

 
 Yes  No 

 

General Criteria (continued) 
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e. Has a conceptual site model that assesses the nature, extent, and mobility of the 

release been developed? 
 

 
If No, Then: 
 

 GW Not Evaluated 
 

 Groundwater Assessment Incomplete – Areal Extent of Contamination Not   
Defined 

 
 Hydrogeology Not Adequately Defined 

 
 Potential Receptors Not Identified 

 
 Soil Assessment Incomplete – Aerial Extent Not Defined 

 
 Soil Assessment Incomplete – Depth Unknown 

 
 Soil Vapor Not Evaluated 

 
 Other 

 
 

 
 

 
Pertinent Information Provided: 
 
Sensitive Receptor Survey                                                                Yes  No 
 
Preferential Pathway Study                                                               Yes  No 
 
Cross Sections                                                                                  Yes  No 
 
Bore Logs                                                                                          Yes  No 
 
Rose Diagrams                                                                                 Yes  No 
 
Monitoring Well Construction Logs                                                   Yes  No 
 
Table Providing Details of Monitoring Well Network                         Yes  No 
 
Evaluation of Groundwater Flow Direction and Gradient                  Yes  No 
 
Description of Type and Effectiveness of Corrective Action             Yes  No 
 
 

 
Name(s)/Date(s) of  Documents: 
 
Reference Lists will be compiled upon completion of proposed field 
work and revision of this checklist. 
 

 
  
 

 
 
 

 
 Yes  No 
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General Criteria (continued) 

 
f. Has secondary source been removed to the extent practicable?  

 
The secondary source is the petroleum-impacted soil, free product, or groundwater that 
acts as a long-term source releasing contamination to the surrounding area. Unless site 
conditions prevent secondary source removal petroleum-release sites are required to 
undergo secondary source removal to the maximum extent practicable. 

 
 
If No, then identify Impediments to Removing Secondary Source: 
 

 Remediation Has Not Been Attempted 
 

 Remediation Was Designed Incorrectly 
 

 Remediation Was Shut Off Prematurely 
 

 Poor Remediation O&M 
 

 Other 
 

 
 

 
If Other, then: 
 
Site Conditions Prevent Secondary Source Removal                      Yes  No 
(e.g., physical or infrastructural constraints exist whose 
removal or relocation would be technically or economically 
 infeasible) 
 

 
 

 
Pertinent Information Provided: 
 
History of corrective actions for the site including the types                   Yes  No 
 of cleanup actions taken, dates of the actions, and mass  
removed 
 
Figures depicting the location of the removal action                              Yes  No 
 
Confirmation sampling results which demonstrate the                           Yes  No 
effectiveness of secondary source removal 
 
Narrative description of the actions and areas of success                     Yes  No 
or infeasibility of actions 
 
Long-term monitoring data for in-situ corrective actions                        Yes  No 
that demonstrate the concentrations have not rebounded  
following the cessation of corrective actions 
 
 

Name(s)/Date(s) of Document(s): 
 
Reference Lists will be compiled upon completion of proposed field 
work and revision of this checklist. 
 

 
 

 

 
 Yes  No  
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General Criteria (continued) 

g. Has soil or groundwater been tested for MTBE and results reported in accordance 
with Health and Safety Code Section 25296.15? 

 Yes   

 
 
 
Pertinent Information Required: 
 
Sufficient data including tables and figures to assess                Yes  No 
whether MTBE is or was present in soil and groundwater  
at the site 
 
 
 
 
 
 
 
 
 
 
 
 

Name(s)/Dates(s) of Document(s):
 
Reference Lists will be compiled upon completion of proposed 
field work and revision of this checklist. 
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General Criteria (continued) 

h. Does a nuisance as defined by Water Code section 13050 exist at the site?  Yes  No   

If Yes, then Describe Nuisance Condition:
 
 
 
 

 
 

  
Pertinent Information Required: 
 
 
Sufficient data to evaluate whether site                                 Yes  No 
contamination is present in locations that 
 currently exist or potentially could exist in 
 the future to pose nuisance conditions  
during common or reasonably expected 
 site activities.  
 
Descriptions of the type and vertical and                              Yes  No 
lateral extent of shallow soil  
 
Data on the lateral extent of surface soil                               Yes  No 
contamination 
 
Discussion of odors or visual evidence of                             Yes  No 
 contamination 
 
Preferential pathway and utility conduit                                Yes  No 
surveys 
 
Review of potential points for exposure                                Yes  No 
(such as groundwater seeps into basements) 
 
Current use of the site                                                          Yes  No 
 
Expected use of the site                                                       Yes  No 
 
Description of surface water runoff from the                        Yes  No 
 property to storm drains or other sites 
 
 

Name(s)/Date(s) of Documents:
 
Reference Lists will be compiled upon completion of proposed 
field work and revision of this checklist. 
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1. Media Specific Criteria: Groundwater  

Exemption – Soil Only Case (Release has not Affected Groundwater) 
Sites with soil that does not contain sufficient mobile constituents [leachate, vapors, or light 
non-aqueous-phase liquids (LNAPL)] to cause groundwater to exceed the groundwater criteria 
in this policy shall be considered low-threat sites for the groundwater medium. For older 
releases, the absence of current groundwater impact is often a good indication that residual 
concentrations present in the soil are not a source for groundwater pollution. 

 Yes  No 

If Site Does Not Qualify for Soil Only Exemption, then,  
 
Is the contaminant plume stable or decreasing in areal extent                 
(i.e. has the contaminant mass expanded to its maximum extent 
defined as the distance from the release where attenuation  
exceeds migration)? 
 

 
Has sufficient data been presented to demonstrate                   Yes  No 
that site characterization activities have defined the 
horizontal and vertical extent of the plume? 
 
Has plume stability has been demonstrated using a                  Yes  No 
valid technical analysis that considers: 
 

 
The accuracy of data from the wells                   Yes  No 
 
Placement within the plume                                Yes  No 
 
Changes in areal extent of the plume                 Yes  No 
 
Valid concentration trends within the plume       Yes  No 
(Note:plotting of decreasing concentrations 
using data from a single well is not likely to 
be sufficient) 
 

 
Have the following factors been considered:                             
 

 
Seasonal variability                                             Yes  No 
 
Water level changes                                           Yes  No 
 
Sampling methods                                              Yes  No 
 
Well construction                                                 Yes  No 
 
Other factors that can affect data quality            Yes  No 
 

 
Has a recent well survey that uses all available wells from           Yes  No 
both the Department of Water Resources and local agencies 
(Zone 7 Water Agency or Alameda County Public Works 
as appropriate) been presented? 
 
Are supply wells located within 2,000 feet of the site                   Yes  No 
presented on a site figure with a table identifying each 
well along with the well construction details been presented? 

 

 
 

 Yes  No 
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Media Specific Criteria: Groundwater (continued) 

If the Contaminant Plume is Stable or Decreasing, then                 
                              
Does it meet all of the additional characteristics of one of the                               Yes  No 
five (5) classes of sites listed below? 
 

 
(1)  a.     Is < 100 feet in length                                               Yes  No 
 
      b.     There is no free product                                            Yes  No 

      c.     The nearest existing water supply well                     Yes  No 
              is > 250 feet from the defined plume boundary 
 
      d.    The nearest existing surface water body                   Yes  No 
             is > 250 feet from the defined plume boundary 

 
 
(2)  a.   Is < 250 feet in length                                                 Yes  No 
 
      b.   There is no free product                                              Yes  No 
 
      c.   The nearest existing water supply well                        Yes  No                
             is > 1,000 feet from the defined plume    
             boundary 
 
       d.  The nearest existing surface water body                     Yes  No                
             is > 1,000 feet from the defined plume  
             boundary 

       e.  The dissolved concentration of benzene                     Yes  No 
              is <3,000 µg/L     
              
       f.   The dissolved concentration of MTBE  is                    Yes  No 
              is <1,000 µg/L    

 
 
(3)  a.  Is < 250 feet in length                                                  Yes  No 
 
      b.   Free product has been removed                                 Yes  No 
            to the maximum extent practicable, 
            may still be present below the site  
            where the release originated, but  
            does not extend off-site 
 
       c.  The plume has been stable or decreasing                  Yes  No    
            for a minimum of 5 years 

 
       d.  The nearest existing water supply well                       Yes  No                 
            is > 1,000 feet from the defined plume  
            boundary 
 
       e.  The nearest existing surface water body                    Yes  No                 
            is > 1,000 feet from the defined plume  
            boundary 
 
       f.   The property owner is willing to accept a land            Yes  No            
            use restriction if the regulatory agency requires 
            a land use restriction as a condition for closure 

 
 
(continued on next page) 
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Media Specific Criteria: Groundwater (continued):  
 

 
(4)  a.  Is < 1,000 feet in length                                              Yes  No 

      b.  There is no free product                                              Yes  No 
 
      c.  The nearest existing water supply well                        Yes  No 
           or surface water body is > 1,000 feet  
           from the defined plume boundary 
 
      d.  The nearest existing surface water body                    Yes  No 
            is > 1,000 feet from the defined plume boundary 
 
      e.  The dissolved concentration of benzene                    Yes  No 
            is <1,000 µg/L 

                          
      f.   The dissolved concentration of MTBE                        Yes  No 
            is <1,000 µg/L  
 

 
 

(5) The regulatory agency determines, based on an            Yes  No 
analysis of site specific conditions, that the site  
under current and reasonable anticipated near-term 
future scenarios, the contaminant plume poses a  
low threat to human health and safety and to the  
environment and water quality objectives will be 
achieved within a reasonable time frame. 
 

 

 
 

If the Site Does Not Meet any of the 5 Groundwater Specific Criteria Scenarios Listed Above, then Answer the 
Additional Questions Below 

Plume Length (That Exceeds Water Quality Objectives): 
 

  ≥ 100 Feet and < 250 Feet              ≥ 100 Feet and < 250 Feet            ≥ 100 Feet and < 250 Feet 
 

     ≥ 1,000 Feet                                    ≥ Unknown 

Free Product in Groundwater:        Yes        No       Unknown 

Free Product Has Been Removed to the Maximum Extent Practicable:       No       Unknown 

For Sites with Free Product, the Plume has Been Stable or Decreasing for 5-Years:      No     Unknown 

For Sites with Free Product, owner Willing to Accept a Land Use Restriction (if Required): 
 
    No                Unknown 

Free Product Extends Offsite:      Yes           Unknown 

 
Benzene Concentration:      ≥ 1,000 µg/L and < 3,000 µg/L              ≥ 3,000 µg/L             Unknown   

MTBE Concentration:      ≥ 1,000 µg/L           Unknown   

Nearest Supply Well (From Plume Boundary): 
 
    ≤ 250 Feet      > 250 Feet and ≤ 1,000 Feet          Unknown   

Nearest Surface Water Body (From Plume Boundary): 
     
    ≤ 250 Feet          > 250 Feet and ≤ 1,000 Feet          Unknown  
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2.   Media Specific Criteria: Petroleum Vapor Intrusion to Indoor Air 

The low-threat vapor-intrusion criteria described below apply to sites where the release originated and impacted or 
potentially impacted adjacent parcels when: (1) existing building are occupied or may be reasonably expected to be 
occupied in the future, or (2) buildings for human occupancy are reasonably expected to be constructed in the near 
future. Appendices 1 through 4 (attached) illustrate four potential exposure scenarios and describe characteristics and 
criteria associated with each scenario.  

EXEMPTION – Active Commercial Petroleum Facility 
 
According to the Policy, exposures to petroleum vapors associated with historical fuel system 
releases are comparatively insignificant relative to exposures from small surface spills and 
fugitive vapor releases that typically occur at active fueling facilities. Therefore, satisfaction of 
the media-specific criteria for petroleum vapor intrusion to indoor air is not required at active 
commercial petroleum fueling facilities, except in cases where release characteristics can be 
reasonably believed to pose an unacceptable health risk. 
 

Do release characteristics pose an unacceptable health risk to facility users or 
nearby facilities?            Yes  No 

If Yes, Provide Explanation: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 

 
 Yes  No 
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2.   Media Specific Criteria: Petroleum Vapor Intrusion to Indoor Air (continued) 

If Site Does Not Qualify for Vapor Intrusion to Indoor Air Exemption, then,  
 
Does the release site meet one of the three petroleum vapor intrusion to indoor air specific criteria listed below 
(a, b, or c)? 
 

 
a. Do site-specific conditions at the release site satisfy all of the applicable characteristics and criteria of 

Scenarios 1 through 3 or all of the applicable characteristics and criteria of Scenario 4? 

                 If YES, check applicable scenarios:  1  2  3  4 
 

 
Scenario 1: Unweathered LNAPL in Groundwater (App. 1)                                        Yes  No 
 

1. The bioattenuation zone is a continuous zone provides a separation of at least 30 feet vertically 
between the LNAPL in groundwater and the foundation of existing or potential buildings; and 
 

2. Total TPH (TPH-g and TPH-d combined) are less than 100 mg/kg  throughout the entire depth 
of the bioattenuation zone  

   
 
Scenario 2: Unweathered LNAPL in Soil (App. 2)                                                        Yes  No 
 

1. The boattenuation zone is a continuous zone that provides a separation of at least 30 feet 
vertically between the LNAPL in soil and the foundation of existing or potential buildings; and 

 
2. Total TPH (TPH-g and TPH-d combined) are <100 mg/kg throughout the entire lateral and 

vertical extent of the bioattenuation zone 
  

 
Scenario 3: Dissolved Phase Benzene Concentrations in Groundwater (App. 3)     Yes  No 
   

Defining the Bioattenuation Zone For Sites without Oxygen Data or Where Oxygen is <4% 
 

 
Figure A: For Benzene concentrations < 100 µg/l 
 

a. The bioattenuation zone is a continuous zone that provides a separation of at least 
5 feet vertically between the dissolved phase benzene and the foundation of 
existing or potential buildings; and 

 
b. Contains total TPH (TPH-g and TPH-d combined) < 100 mg/kg throughout the 

entire depth of the bioattenuation zone 
                                                                   

 
Figure B: For Benzene concentrations ≥ 100 µg/L but < 1,000 µg/L 
 

a. The bioattenuation zone is a continuous zone that provides a separation of at least 
10 feet vertically between the dissolved phase benzene and the foundation of 
existing or potential buildings 

 

 
 
Defining the Bioattenuation Zone For Sites with Oxygen ≥ 4% 
 

 
Figure C: For Benzene concentrations < 1,000 µg/L 
 

1. A continuous zone that provides a separation of at least 10 feet vertically between 
the dissolved phase benzene and the foundation of existing or potential buildings 

 
2. Contains total TPH (TPH-g and TPH-d combined) < 100 mg/kg throughout the entire 

depth of the bioattenuation zone 
 

 
Scenario 4: Direct Measurement of Soil Gas Concentrations (see Next Page)  
 

 

 
 
 

 Yes 
 

 No 
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2.   Media Specific Criteria: Petroleum Vapor Intrusion to Indoor Air (continued) 

a. Do site-specific conditions at the release site satisfy all of the applicable characteristics and criteria 
of Scenarios 1 through 3 or all of the applicable characteristics and criteria of Scenario 4?  

Scenario 4: Direct Measurement of Soil Gas Concentrations (App 4) 
  

Soil Gas Sampling Locations (According to the Policy, when applying the criteria listed 
below, the soil gas sample must be obtained from the following locations)  
 
  Was the soil gas sample obtained from the following locations: 
 

a. Beneath or adjacent to an existing building:  Soil gas                 Yes  No 
sample collected at least 5 feet below the bottom of the  
building foundation 

 
b. Future construction: Soil gas sample collected from at                  Yes  No 

least five feet below ground surface 
 

If no, then provide justification for the validity of the soil gas data: 
 
 
 
 
 
 
 

 
 
Soil Gas Sampling Protocol 
 
Were soil gas samples collected in accordance with                     Yes  No 
 DTSC Advisory – Active Soil Gas Investigations 
 (April 2012) 

 

 

 
 
Soil Gas Criteria – With Bioattenuation Zone 

 
     Are the following criteria for a bioattenuation zone satisfied? 
 

1. There is a minimum of five vertical feet of soil between the                   Yes  No 
soil vapor measurement and the foundation of an existing 
building or ground surface of future construction; and 

 
2. TPH (TPHg + TPHd) is less than 100 mg/kg (measured in                    Yes  No 

at least two depths within the five-foot zone; and 
 

3. Oxygen is ≥ 4% measured at the bottom of the five-foot zone               Yes  No 
  
   If yes, then use Soil Gas Criteria listed below: 

 
 Residential Commercial 

Constituent Soil Gas Concentration (µg/m3) 

Benzene <85,000 <280,000 

Ethylbenzene <1,100,000 <3,600,000 

Napthalene <93,000 <310,000 
 

 If no, then use No Bioattenuation Zone Criteria listed in the section below 
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2.   Media Specific Criteria: Petroleum Vapor Intrusion to Indoor Air (continued) 

 
 
Soil Gas Criteria – No Bioattenuation Zone 
  

 Residential Commercial 

Constituent Soil Gas Concentration (µg/m3) 

Benzene <85 <280 
Ethylbenzene <1,100 <3,600 
Napthalene <93 <310 

 

 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Pertinent Information Provided: 
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2.   Media Specific Criteria: Petroleum Vapor Intrusion to Indoor Air (continued) 

 
b. Has a site-specific risk assessment for the vapor intrusion pathway been conducted and 

demonstrates that human health is protected to the satisfaction of the regulatory agency? 
 

 
Was the risk assessment conducted in accordance with the                           Yes  No 
DTSC Guidance for the Evaluation and Mitigation of Subsurface 
Vapor Intrusion to Indoor Air (October 2011)? 
 
Were the following DTSC Guidance recommendations followed: 
 
     Use of multiple lines of evidence (i.e., soil gas, soil matrix,                        Yes  No 
     and groundwater data) to reasonably estimate the level of 

risk posed by vapor intrusion  
 
Use of maximum contaminant concentrations (i.e., data collected             Yes  No 
 above the source) 
 
Use of reasonable site-specific input parameters in the California              Yes  No 
version of the USEPA’s Vapor Intrusion Model by Johnson and 
Ettinger, created by the DTSC to include California-specific chemical 
toxicity factors 
 
Calculation of cumulative health effects conducted                                     Yes  No 

Use of data representing seasonable variability before making a               Yes  No 
final risk determination as short term measurements rarely  
represent long-term conditions 
 
No  preferential pathways exist at the site                                                   Yes  No 

Knowledge of adjacent building construction (e.g., slab-on-grade,             Yes  No 
crawl spaces, etc.) 

 
 

 
Pertinent Information Provided: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 Yes    No 
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2.   Media Specific Criteria: Petroleum Vapor Intrusion to Indoor Air (continued) 

 
c. As a result of controlling exposure through the use of mitigation measures or through the 

use of institutional or engineering controls, has the regulatory agency determined that 
petroleum vapors migrating from soil or groundwater will have no significant risk of 
adversely affecting human health? 

 
 
Mitigation Measures:  
 
 
 
Institutional Controls: 
 
      Deed Restrictions                                                                Yes    No 
 
 
Engineering Controls: 
 
 
 
 
 

 
 

 
Pertinent Information Provided 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 Yes    No 
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2. Media Specific Criteria: Petroleum Vapor Intrusion to Indoor Air (continued) 

 
 
Additional Questions – Please indicate only those conditions that do not meet the policy criteria 
 
 
Soil Gas Samples: 
 

 No soil gas samples      Taken incorrectly       Not taken at two depths within 5 foot zone 
 
 
Exposure Type:  
 

 Residential             Commercial 
 
 
Free Product: 
 

 In Groundwater          In Soil                Unknown  
 
 
TPH in the Bioattenuation Zone: 
 

 ≥ 100 mg/kg          Unknown 
 
 
Bioattenuation Zone Thickness: 
 

 < 5 feet (No Biozone)          ≥5 Feet and < 10 Feet          ≥10 Feet and < 30 Feet         ≥30 Feet    
 

 30 Feet BioZone Compromised          Unknown 
 
 
Oxygen Data in Bioattenuation Zone: 
 

 No Oxygen Data              Oxygen < 4%            Oxygen ≥ 4% 
 
 
Benzene in Groundwater: 
 

  ≥ 100 µg/L  and < 1,000 µg/L           ≥ 1,000 µg/L       Unknown 
 
 
Soil Gas Benzene: 
 

  ≥ 85 µg/m3  and < 280 µg/m3           ≥ 280 µg/m3  and < 85,000 µg/m3         ≥ 85,000 µg/m3  and < 280,000 µg/m3   
 

 ≥ 280,000 µg/m3              Unknown 
 
 
Soil Gas Ethylbenzene: 
 

  ≥ 1,100 µg/m3  and < 3,600 µg/m3            ≥ 3,600 µg/m3  and < 1,100,000 µg/m3         
 

 ≥ 1,100,000 µg/m3  and < 3,600,000         ≥ 3,600,000 µg/m3              Unknown 
 
 
Soil Gas Napthalene: 
 

  ≥ 93 µg/m3  and < 310 µg/m3           ≥ 310 µg/m3  and < 93,000 µg/m3         ≥ 93,000 µg/m3  and < 310,000 µg/m3   
 

 ≥ 310,000 µg/m3              Unknown 
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Media-Specific Criteria: Direct Contact and Outdoor Air Exposure 
 

3.   Direct Contact and Outdoor Air Exposure: 
The site is considered low-threat for direct contact and outdoor air exposure if site-specific conditions satisfy one of 
the three classes of sites (a through c). 

a. Are maximum concentrations of petroleum constituents in soil 
less than or equal to those listed in Table 1 for the specified 
depth below ground surface (bgs)? 

 
 Yes  No  NA  UND  

b. Are maximum concentrations of petroleum constituents in soil 
less than levels that a site specific risk assessment demonstrates 
will have no significant risk of adversely affecting human health? 

 
 Yes  No  NA  UND  

c. As a result of controlling exposure through the use of mitigation 
measures or through the use of institutional or engineering 
controls, has the regulatory agency determined that the 
concentrations of petroleum constituents in soil will have no 
significant risk of adversely affecting human health? 

 
 Yes  No  NA  UND  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Media-Specific Criteria: Direct Contact and Outdoor Air Exposure 
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Additional Questions – Indicate only those conditions that do not meet the policy 

 
Exposure  Type: 
 

 Residential      Commercial                Utility Worker 
 

Petroleum Constituents in Soil: 
 
  ≤ 5 Feet bgs            > 5 Feet bgs and ≤ 10 Feet bgs          Unknown     

Soil Concentrations of Benzene: 
 

 > 1.9 mg/kg and ≤ 2.8 mg/kg      > 2.8 mg/kg and ≤ 8.2 mg/kg        > 12 mg/kg and ≤ 14 mg/kg    
 

 > 14 mg/kg  

Soil Concentrations of EthylBenzene: 
 

 > 21 mg/kg and ≤ 32 mg/kg                   > 32 mg/kg and ≤ 89 mg/kg             > 89 mg/kg and ≤ 134 mg/kg 
 

 > 134 mg/kg and ≤ 314 mg/kg               > 314 mg/kg               Unknown     

Soil Concentrations of Naphthalene: 
 

 > 9.7 mg/kg and ≤ 45 mg/kg          > 45 mg/kg and ≤ 219 mg/kg                    > 219 mg/kg             Unknown     

Soil Concentrations of PAH: 
 

 > 0.063 mg/kg and ≤ 0,68 mg/kg                > 0.68 mg/kg and ≤ 4.5 mg/kg                > 4.5 mg/kg         
 

 Unknown 

Area of Impacted Soil : 
 

 Area of Impacted Soil > 82 by 82 Feet                       Unknown     
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Notes: 
 
1This site [complies/does not comply] with the State Water Resources Control Board (SWRCB) policies and state law. 
Section 25296.10 of the Health and Safety Code requires that sites be cleaned up to protect human health, safety, 
and the environment. The current site conceptual model based on information contained in the case file databases 
(Alameda County Environmental Health ftp site and SWRCB GeoTracker website), is not adequate to determine that 
residual petroleum constituents at the site do not pose a significant risk to human health, safety, or the environment. 
See Attachment 2 for details. 
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