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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 Soil & Ground-Water Investigation with Well 
Abandonment Report concerning the Atlantic Richfield Company Station No.2169, located at 
889 West Grand Avenue, Oakland, California (Site).  This report presents a description of the 
field activities conducted and the results obtained from drilling and sampling of two soil borings 
performed in general concurrence with the Preferential Pathway Evaluation and Soil & Ground-
Water Investigation Work Plan (BAI, 4/6/2009), as approved by Alameda County Environmental 
Health (ACEH) in their letter dated 1 May 2009.  This report also documents the permanent 
decommissioning of fifteen ground-water monitoring/remediation wells undertaken prior to 
station raze and rebuild activities that began at the Site in June 2009. 
 
 
2.0 SITE BACKGROUND 
 
The Site is presently an inactive ARCO-brand gasoline retail station undergoing remodeling. The 
Site is located on the south side of Grand Avenue east of Market Street in Oakland, California 
(Drawing 1).  The land use in the immediate vicinity of the Site is commercial.  A written history 
of the Site can be found within the Preferential Pathway Evaluation and Soil & Ground-Water 
Investigation Work Plan (BAI, 4/6/2009).   

 
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 Merritt 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 Glen Echo Creek, located approximately 0.85 miles east of the Site. Glen Echo Creek 
flows generally north to south near the Site vicinity. 
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The Site elevation is approximately 18 feet above sea level. The water table fluctuates 
seasonally.  Historically, depth-to-water measurements have ranged from approximately 7 to 13 
feet below ground surface (ft bgs).  Historically (since 2000), the ground-water flow direction 
has ranged from a southerly direction moving clockwise to a northwesterly direction with the 
predominant ground-water flow direction toward 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 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.  Soils encountered 
underlying the Site consisted primarily of silty to sandy clay, silt, and clayey to gravelly sand to 
the total explored depth of approximately 30 ft bgs.  A stratum of silty to sandy clay, which may 
act as a local aquitard, was encountered in several borings beneath the water bearing zone at 
depths ranging from approximately 21 to 28 ft bgs. 
 
 
4.0 FIELD ACTIVITIES PERFORMED 
 
4.1 Preliminary Field Activities 
 
On 7 May 2010, BAI was notified that Station No.2169 was going to undergo a ‘raze & rebuild,’ 
or significant remodeling renovation, following its purchase by the station manager, Mr. Chuck 
Kim.  BAI alerted Mr. Paresh Khatri of ACEH of the pending plans later the same day, along 
with the anticipated need to decommission some number of existing onsite wells that would be in 
the way of redevelopment plans.  Upon subsequent review of the redevelopment plans, BAI 
proposed the preservation of certain monitoring and former remediation wells existing on the 
western portion of the Site, while recognizing that other existing wells would need to be properly 
decommissioned prior to redevelopment of the station.  In addition, it was decided that since 
drilling activities associated with well abandonment needed to occur at the station, that the two 
onsite borings proposed in the previously-approved work plan (Preferential Pathway Evaluation 
and Soil & Ground-Water Investigation Work Plan, BAI 4/6/2009) be conducted at this time, 
separately from the four other borings (SB-3 through SB-6) that have not been installed due to 
denial of offsite property access. 
 
On 24 May 2010, BAI submitted the necessary well drilling permits to the Alameda County 
Public Works Agency (ACPWA).  A copy of the approved drilling permit is contained within 
Appendix A.  On 25 May 2010 BAI notified Mr. Khatri of which wells were proposed for 
preservation (A-1, A-2, AR-2, ADR-1, and ADR-2) and which wells were in the way of station 
renovation and were proposed for decommissioning (A-3, A-4, AR-1, AS-1, AS-2, AS-3, AS-4, 
AS-5, AV-1, AV-2, AV-3, AV-4, AV-5, AV-6, and AV-7).  In the same email, BAI also 
requested a modification to the method of drilling the two onsite exploratory borings from direct-
push (the method proposed in the approved work plan) to hollow-stem auger since a hollow-stem 
auger drilling rig would be present for the onsite well abandonment activities.  Later on 25 May 



Broadbent & Associates, Inc.  Soil & Ground-Water Investigation with Well Abandonment Report 
Chico, California Atlantic Richfield Company Station No.2169 

24 September 2010 
Page 3 

 

2010, BAI received an email reply implicitly acknowledging the request to decommission certain 
onsite wells, and approving the modification of the drilling technology for the two soil borings. 
 
Prior to initiating field activities, BAI prepared a site health and safety plan specific to the work 
scope and had the Site cleared for subsurface utilities.  The utility clearance included notifying 
Underground Service Alert of the work a minimum of 48 hours prior to initiating the field 
investigation, and additionally securing the services of Cruz Brothers Locators, a private utility 
locating company to confirm the absence of underground utilities at the locations of the proposed 
borings and existing wells to be decommissioned by over-drilling.   
 
4.2 Well Decommissioning 
 
Proposed plans for permanent well decommissioning comprised abandoning seven wells by 
grout injection from the surface, and abandoning eight wells by over-drilling out to the original 
borehole diameter with a hollow-stem auger drilling rig.  The seven wells originally proposed for 
direct grout injection were A-3, A-4, AS-2, AV-3, AV-4, AV-5, and AV-6.  The eight wells 
originally proposed for over-drilling were AR-1, AS-1, AS-3, AS-4, AS-5, AV-1, and AV-2.  
Reference to a well AV-8 in the well permit was an error on the part of ACPWA as no well by 
that identification exists/existed.  A table summarizing the well specifications and proposed 
method of destruction is provided as Table 1. 
 
On 16 June 2010, BAI mobilized to the Site with Cascade Drilling, a licensed drilling contractor 
(C-57 License No.938110), to permanently decommission the 15 wells in the way of station 
renovation.  Initial measurements of depth-to-ground water were recorded in the onsite wells 
between approximately 6.5 to 11.9 feet.  During air-knifing clearance activities at the wells to be 
over-drilled however, it was discovered that the well completion vaults had been constructed 
with a surprisingly large amount of concrete (each estimated to be approximately one-quarter to 
one-half a cubic yard), too much to be broken out without heavy excavating equipment, and then 
at risk of not being able to properly abandon the wells in accordance with the California 
Department of Water Resources (DWR), Water Well Standards Bulletin(s) 74-81/74-90.  Upon 
approval by the ACPWA, the well permit was amended to allow decommissioning of the wells 
proposed for over-drilling to be abandoned by grout injection.  Therefore, on 16-17 June 2010 
the 15 wells that required abandonment at Station No.2169 were permanently decommissioned 
by grout injection through a tremie pipe from the surface, using the weight of the grout for 
pressure.   
 
Well Completion Reports (DWR Form 188) were prepared afterward by Cascade Drilling for 
each well abandoned.  As required, the original Well Completion Reports were sent to DWR, 
with copies provided to ACPWA.  Copies of the field notes, ACPWA Drilling Permits, and 
additional copies of the Well Completion Reports are provided within Appendix A. 
 
4.3 Soil Boring Advancement  
 
As mentioned previously, it was decided that since drilling activities associated with well 
abandonment needed to occur at the station, that the two onsite borings proposed in the 
previously-approved work plan (Preferential Pathway Evaluation and Soil & Ground-Water 
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Investigation Work Plan, BAI 4/6/2009) be conducted at this time, separately from the four other 
borings (SB-3 through SB-6) that have been stalled due to denial of offsite property access.  The 
two onsite borings were proposed to collect post-remediation verification sampling data in the 
area of the former underground storage tanks (USTs).  The borings would also be utilized to 
further define the vertical extent of impacted soil in the former UST area.  Boring SB-1 was to be 
located in soils adjacent to historic UST excavation sidewall sample SW-1.  Boring SB-2 was to 
be located in soils between and adjacent to historic UST excavation sidewall samples SW-6 and 
SW-7.  The locations of borings SB-1 and SB-2 relative to historic UST excavation sidewall 
samples collected in January 1992 are exhibited in Drawing 2. 
 
On 17 June 2010, the soil borings SB-1 and SB-2 were advanced by Cascade Drilling, under the 
observation of BAI.  Prior to drilling with the hollow-stem auger rig, the boreholes were 
physically cleared to 6.5 feet below ground surface (ft bgs) using an air knife rig in accordance 
with the safety protocols within BP’s Ground Disturbance Defined Practice.  Following 
clearance, Cascade Drilling utilized a full-sized CME hollow-stem auger drilling rig to advance 
soil borings SB-1 and SB-2.  As described in the work plan, boring SB-1 was installed near the 
northeast corner of the former UST pit where the highest concentrations of petroleum 
hydrocarbons had been detected following removal of the former USTs (sidewall sample SW-1 
from 12 ft bgs), while boring SB-2 was installed near the southwest corner of the former UST pit 
(sidewall samples SW-6 and SW-7, both from 12 ft bgs).  Soil samples were collected at periodic 
intervals and classified according to the Unified Soil Classification System (USCS), and 
examined using visual and manual methods for parameters including odor, staining, color, grain 
size and moisture content.  Copies of soil boring logs are provided in Appendix A. 
 
Soil boring SB-1 was advanced to a total depth of 29.5 ft bgs.  California-modified split-spoon 
soil samples were collected from boring SB-1 between 8.0-9.5 ft bgs, 12.0-13.5 ft bgs, 16.0-
17.5 ft bgs, 20.0-21.5 ft bgs, 24.0-24.5 ft bgs, and 28.0-29.5 ft bgs.  Moist to wet silty sand with 
gravel was reported at 8.0-9.5 ft bgs, along with a strong hydrocarbon odor and photo-ionization 
detector (PID) measurement up to 72.2 parts per million (ppm).  The interval from 12.0-13.5 ft 
bgs found wet sand with gravel, and PID measurement of 17.0 ppm.  Moist silty sand with clay 
was reported at16.0-17.5 ft bgs, along with a strong hydrocarbon odor and PID measurement up 
to 576 ppm.  Wet gravelly sand was reported at 20.0-21.5 ft bgs, along with strong hydrocarbon 
odor and PID measurement up to 65.5 ppm.  At the bottom of this interval however (~21.5 ft 
bgs), stiff moist clay with approximately 10 percent sand was reported, having a mild 
hydrocarbon odor and PID measurement up to 4.2 ppm.  Interestingly, the interval from 24.0-
24.5 ft bgs contained what appeared to be wet silica sand with little clay, a mild hydrocarbon 
odor and PID measurement up to 31.0 ppm.  The interval from 28.0-29.9 ft bgs found the same 
as above, but at 29.0 ft bgs to the total depth of 29.5 ft bgs, stiff moist clay was reported, with no 
hydrocarbon odor and a PID measurement up to 13.7 ppm. 
 
Soil boring SB-2 was advanced to a total depth of 29.5 ft bgs.  California-modified split-spoon 
soil samples were collected from boring SB-2 between 8.0-9.5 ft bgs, 12.0-13.5 ft bgs, 16.0-
17.5 ft bgs, 20.0-21.5 ft bgs, 24.0-24.5 ft bgs, and 28.0-29.5 ft bgs.  Moist silty clay with gravel 
was reported at 8.0-9.5 ft bgs, along with hydrocarbon odors and a PID measurement up to 195 
ppm.  Stiff wet silty clay with sand was recorded at 12.0-13.5 ft bgs, along with hydrocarbon 
odors and a PID measurement up to 420 ppm.  Wet sandy silt with a little clay was reported at 
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16.0-17.5 ft bgs, with a PID measurement up to 165 ppm.  Wet sand with gravel and some clay 
was observed between 20.0-21.5 ft bgs, with a PID measurement up to 14.4 ppm.  Moist poorly 
graded sand with some clay was observed between 24.0-24.5 ft bgs, but without hydrocarbon 
odors and PID measurement of 6.5 ppm.  Stiff moist to dry clay with some fine sand was 
reported at 28.0-29.5 ft bgs, along with a mild hydrocarbon odor and PID measurement up to 4.2 
ppm.  In accordance with the drilling permit, the two borings were abandoned following 
completion with cement grout.  Copies of the boring location map (GEO_MAP), and the two 
boring logs (GEO_BORE files) were uploaded to GeoTracker AB2886 database.  Upload 
confirmation receipts are provided in Appendix C. 
 
Select soil samples were submitted under chain-of-custody protocol to Calscience Environmental 
Laboratories of Garden Grove, California (CA-ELAP ID# 1230).  Twelve soil samples were 
analyzed for Gasoline Range Organics (GRO, hydrocarbon chain lengths C6-C12) and Diesel 
Range Organics (DRO, C10-C28) by EPA Method 8015 Modified, and the following by EPA 
Method 8260B: Benzene; Toluene; Ethylbenzene; Total Xylenes; Methyl-Tertiary Butyl Ether 
(MTBE); Ethyl-Tertiary Butyl Ether (ETBE); Di-Isopropyl Ether (DIPE); Tert Amyl Methyl 
Ether (TAME); Tert Butyl Alcohol (TBA); Ethanol; 1,2-Dichloroethane (1,2-DCA); and 
1,2-Dibromoethane (EDB).  The laboratory noted that the DRO results for ‘SB-1 8-9.5M’ and 
‘SB-2 12-13.5B’ included quantitation of an unknown hydrocarbon(s) within the sample range 
for Diesel.  The laboratory also noted that for ‘SB-1 28-29.5B,’ ‘SB-2 8-9.5M,’ and 
‘SB-2 16-17.5M,’ the sample chromatographic patterns for the samples matched the 
chromatographic pattern for GRO but heavier hydrocarbons were also present (or were detected).  
No other significant irregularities were reported by the laboratory.   
 
Gasoline Range Organics (GRO, C6-C12) were detected above the laboratory reporting limits in 
five of the six samples from boring SB-1, and in three of the six samples from boring SB-2.  The 
GRO concentrations ranged up to 230 milligrams per kilogram (mg/kg, or ppm) in sample 
‘SB-1 12-13.5T.’  The second highest GRO concentration, 95 mg/kg, was from the next sample 
below, ‘SB-1 16-17.5T.’  These two concentrations were above the Environmental Screening 
Level (ESL) of 83 mg/kg for shallow soil containing Total Petroleum Hydrocarbons (TPH) in the 
Gasoline Range at a residential or commercial land use scenario where ground water is a current 
or potential source of drinking water (SFRWQCB, 5/2008).  Although not necessarily considered 
a remedial action goal, the ESLs are considered useful benchmarks for comparison. 
 
Diesel Range Organics (DRO, C10-C28) were detected above the laboratory reporting limits in 
the upper three of the six samples from boring SB-1, and in the upper three of the six samples 
from boring SB-2.  The DRO concentrations ranged up to 640 mg/kg in sample ‘SB-2 8-9.5M.’  
DRO was also detected at 300 mg/kg in sample ‘SB-1 8-9.5M’ and at 150 mg/kg in sample 
‘SB-2 16-17.5M.’  These three highest concentrations were above the ESL of 83 mg/kg for 
shallow soil containing TPH (middle distillates) at a residential or commercial land use scenario 
where ground water is a current or potential source of drinking water (SFRWQCB, 5/2008). 
 
Benzene was detected above the laboratory reporting limits in the lower three of the six samples 
from boring SB-1, but not in the six samples from SB-2.  The Benzene concentrations ranged up 
to 0.13 mg/kg in sample ‘SB-1 20-21.5M.’  This particular concentration was above the ESL of 
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0.044 mg/kg for shallow soil containing Benzene at a residential or commercial land use scenario 
where ground water is a current or potential source of drinking water (SFRWQCB, 5/2008). 
 
Toluene was detected above the laboratory reporting limits in the lower two of the six samples 
from boring SB-1, but not from the six samples from boring SB-2.  The Toluene concentrations 
ranged up to 0.012 mg/kg in sample ‘SB-1 24-25.5M,’ less than the ESL of 2.9 mg/kg for 
shallow soil containing Toluene at a residential or commercial land use scenario where ground 
water is a current or potential source of drinking water (SFRWQCB, 5/2008). 
 
Ethylbenzene was detected above the laboratory reporting limits in the lower three of the six 
samples from boring SB-1, and in the upper four of the six samples from boring SB-2.  The 
Ethylbenzene concentrations ranged up to 0.63 mg/kg in sample ‘SB-1 20-21.5M,’ less than the 
ESL of 2.3 mg/kg for shallow soil containing Ethylbenzene at a residential land use scenario and 
less than the ESL of 3.3 mg/kg for shallow soil at a commercial land use scenario where ground 
water is a current or potential source of drinking water (SFRWQCB, 5/2008). 
 
Xylenes were detected above the laboratory reporting limit in the lower three of six samples 
from boring SB-1, and in three of the six samples from boring SB-2.  The concentrations of Total 
Xylenes ranged up to 2.4 mg/kg in sample ‘SB-1 20-21.5M,’ slightly above the ESL of 
2.3 mg/kg for shallow soil containing Xylenes at a residential or commercial land use scenario 
where ground water is a current or potential source of drinking water (SFRWQCB, 5/2008). 
 
The remaining analytes (MTBE, ETBE, DIPE, TAME, TBA, Ethanol, 1,2-DCA, and EDB) were 
not detected above their laboratory reporting limits.  A summary of the laboratory analytical 
results for soil borings SB-1 and SB-2 are provided in Table 2.  For comparison purposes, 
laboratory analytical data for historic soil samples SW-1, SW-6 and SW-7 collected in 1992 
during UST removal activities are also provided in Table 2.  A copy of the laboratory analytical 
report, including chain-of-custody documentation is provided in Appendix B.  The laboratory 
analytical report electronic data file (EDF) was uploaded to the GeoTracker AB2886 database.  
The upload confirmation receipt is provided in Appendix C. 
 
4.4 Investigation-Derived Residuals Management 
 
Residual solids and liquids generated during the Site investigation activities were stored 
temporarily onsite in Department of Transportation-approved 55-gallon drums pending 
analytical results and profiling.  Following characterization and profiling, Belshire 
Environmental Services removed the investigation-derived residuals to an Atlantic Richfield 
Company-approved facility for treatment or disposal.  One 55-gallon drum of non-hazardous 
liquids was transferred to the Demenno Kerdoon facility in Compton, California.  Three 55-
gallon drums of soil were transferred to the TPST Soil Recyclers of California facility in 
Adelanto, California.  Copies of the Non-Hazardous Waste Data Form for the liquid and 
Manifest for the soil are provided in Appendix A. 
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5.0 DISCUSSION OF RESULTS 
 
Abandonment of the 15 former monitoring or remediation wells at the Site was performed 
successfully.  Well abandonment was completed in accordance with the permit requirements of 
the ACPWA and the DWR Water Well Standards Bulletin(s) 74-81/74-90, regardless of the mid-
project modification in the method of destruction for eight of the wells.  Five monitoring/ 
remediation wells that were outside of the areas significantly impacted by the station renovation 
plans (A-1, A-2, AR-2, ADR-1 and ADR-2) were requested to be preserved.  These five wells 
located on the western and southwestern portions of the station property are well positioned on 
the downgradient side of the area of the former release of petroleum hydrocarbons.   
 
Post-remediation verification soil boring samples were compared against historic UST 
excavation sidewall samples (SB-1 vs. SW-1, and SB-2 vs. SW-6 and SW-7).  Concentrations of 
GRO and DRO were less in samples from boring SB-1 (maximums of 230 mg/kg and 300 
mg/kg, respectively), than the Total Petroleum Hydrocarbons as Gasoline (TPH-G) and Total 
Petroleum Hydrocarbons as Diesel (TPH-D) concentrations from historic sidewall sample SW-1 
(1200 mg/kg and 620 mg/kg, respectively).  Although concentrations of GRO were less in the 
samples from boring SB-2 (maximum of 31 mg/kg) than the maximum TPH-G concentration in 
sidewall sample SW-7 (420 mg/kg), the concentrations of DRO were higher in the samples from 
SB-2 (maximum of 640 mg/kg) than the maximum TPH-D concentration in sample SW-7 
(10 mg/kg). 
 
Concentrations of the volatile organic compounds Benzene, Toluene, Ethylbenzene, and Total 
Xylenes (BTEX) were absent or significantly less in samples from boring SB-1 (maximums of 
0.13 mg/kg, 0.012 mg/kg, 0.63 mg/kg, and 2.4 mg/kg, respectively) than the BTEX 
concentrations from historic sidewall sample SW-1 (6.8 mg/kg, 47 mg/kg, 22 mg/kg, and 140 
mg/kg, respectively).  Concentrations of BTEX again were absent or significantly less in the 
samples from boring SB-2 (ND, ND, 0.15 mg/kg, 0.0033 mg/kg, respectively) than the BTEX 
concentrations from historic sidewall samples SW-6 (0.88 mg/kg, 3.9 mg/kg, 2.1 mg/kg, and 
15 mg/kg, respectively) or SW-7 (4.2 mg/kg, 16 mg/kg, 8.0 mg/kg, and 53 mg/kg, respectively).   
 
 
6.0 CONCLUSIONS AND RECOMMENDATIONS 
 
6.1 Conclusions  
 
Broadbent & Associates, Inc. performed a soil and ground-water boring investigation and 
abandoned 15 former monitoring and remediation wells, prior to raze and rebuild renovation 
activities at ARCO Station No.2169.  Based on the observations and findings, BAI concludes the 
following: 
 

 Fifteen former monitoring and remediation wells on the station property were 
permanently decommissioned by pressure-grout injection, under approved permit 
conditions from the ACPWA and in accordance with the DWR Water Well Standards.   
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 Five pre-existing monitoring wells were directed to be preserved while the station 
completes renovation.  These remaining five onsite wells, A-1, A-2, AR-2, ADR-1, and 
ADR-2, are positioned in the west and southwestern areas of the property, generally 
considered the downgradient side of the property. 

 Two onsite soil borings were advanced in general accordance with the ACEH approved 
work plan with the objective of performing post-remediation verification sampling and to 
further define the vertical extent of impacted soil in the former UST area.  The soil 
borings were advanced near the northeast and southwest corners of the excavation made 
in 1992 to remove the former USTs.  These areas were the locations of the highest 
concentrations of petroleum hydrocarbons left in the excavation sidewalls. 

 Post-remediation soil concentrations of petroleum hydrocarbons near the northeast corner 
of the former UST excavation, as measured by samples from recent boring SB-1, were 
absent or less than those left in place in 1992 as represented by historic sidewall sample 
SW-1.  VOCs were in fact absent from the soil samples collected from boring SB-1 
above 17.5 ft bgs. 

 Post-remediation soil concentrations of petroleum hydrocarbons near the southwest 
corner of the former UST excavation, as measured by samples from recent boring SB-2, 
were mostly less than those left in place in 1992 as represented by historic sidewall 
samples SW-6 and SW-7.  Exceptions were the three upper samples from boring SB-2 
(between 8.0 and 17.5 ft bgs) which contained DRO concentrations in excess of the 
TPH-D concentrations reported from historic samples SW-6 and SW-7.  VOCs were not 
detected above the laboratory reporting limits, except several low concentrations of 
Ethylbenzene and Total Xylenes. 

 The concentrations detected in samples from the two post-remediation verification soil 
borings were less than the ESLs for a scenario with the existing commercial or industrial 
land use, shallow or deep soils as applicable, and where drinking water is not a current or 
potential source of drinking water, with the exception of 230 mg/kg GRO in sample 
‘SB-1 12-13.5T’ (versus the ESL of 180 mg/kg), and DRO of 300 mg/kg and 640 mg/kg 
in samples ‘SB-1 8-9.5M’ and ‘SB-2 8-9.5M’, respectively (versus ESL of 180 mg/kg).  
Concentrations of VOCs in the soil boring samples were less than the ESLs under the 
existing land use and exposure scenario. 

 The post-remediation verification soil boring samples show that past remediation efforts 
(including operation of a vapor extraction and air-sparge remediation system between 
1994 and 2001) were successful in reducing the onsite concentrations of residual 
petroleum hydrocarbons in soil on the Site property.  Furthermore, the vertical 
delineation of impacted soil has been completed on this portion of the property. 

 

6.2 Recommendations 
 
Based on the information obtained and presented in this report, BAI makes the following 
recommendations: 
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 When safe to do so during, or following completion of renovation activities (if 
simultaneous operations cannot be avoided), BAI recommends resuming semi-annual 
ground-water monitoring from the five remaining onsite wells at ARCO Station No.2169. 

 Following completion of Station renovation activities expected later this year, BAI 
recommends discussing with ACEH if replacement monitoring wells will be required, 
and if so where. 

 The remaining offsite work proposed in the approved work plan (four borings 
documented in the Preferential Pathway Evaluation and Soil & Ground-Water 
Investigation Work Plan, BAI 4/6/2009) should be conducted to ascertain the horizontal 
extent of petroleum hydrocarbon contamination to ground water.  However, progress 
towards conducting this work is presently at a stalemate due to the lack of cooperation 
regarding access from offsite property owners at 949 West Grand Avenue and 885 22nd 
Street. 

 
 
7.0 CLOSURE 
 
This document has been prepared for the exclusive use of Atlantic Richfield Company.  The 
findings presented in this report are based upon the observations of BAI field personnel, points 
of investigation and results of laboratory tests performed by Calscience Environmental 
Laboratories, Inc. (Garden Grove, California).  Services were performed in accordance with the 
generally accepted standard of practice at the time this report was written.  No warranty, 
expressed or implied, is intended.  It is possible that variations in the soil or ground-water 
conditions could exist beyond the points explored in this investigation.  Also, changes in site 
conditions could occur at some time in the future due to variations in rainfall, temperature, 
regional water usage or other factors. 
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Well ID

Original 
Well 

Function

Depth 
Boring 
(ft.bgs)

Depth 
Well 

(ft.bgs)

Screen 
Interval 
(ft.bgs)

Sand Filter 
Pack 

(ft.bgs)

Boring 
Diameter 
(inches)

Well 
Diameter 
(inches)

Well Log 
Available? 
(Yes/No)

Proposed 
Destruction 

Method*

Actual 
Destruction 

Method

A-3 monitoring 30 29.5 9-29.5 8-29.5 10 3 Yes pressure-grout pressure-grout
A-4 monitoring 30 28 8-28 7-28 10 3 Yes pressure-grout pressure-grout
AR-1 GW extr. 30 28 8-28 7-28 12 6 Yes HSA over-drill pressure-grout
AS-1 air sparge 30.5 29 27-29 26-29 8 2 No HSA over-drill pressure-grout
AS-2 air sparge 24.5 23 21-23 20-23 8 2 No pressure-grout pressure-grout
AS-3 air sparge 30.5 29 26-29 25-29 8 2 Yes HSA over-drill pressure-grout
AS-4 air sparge 24.5 22 20-22 19.5-22 8 2 Yes HSA over-drill pressure-grout
AS-5 air sparge 24.5 22.5 20.5-22.5 20-22.5 8 2 Yes HSA over-drill pressure-grout
AV-1 vapor extr. 14.5 14 5-14 4.5-14 8 2 Yes HSA over-drill pressure-grout
AV-2 vapor extr. 14.5 14 5-14 4.5-14 8 2 Yes HSA over-drill pressure-grout
AV-3 vapor extr. 14.5 14 5-14 4.5-14 8 2 Yes pressure-grout pressure-grout
AV-4 vapor extr. 16.5 15 5-15 4-15 10 4 Yes pressure-grout pressure-grout
AV-5 vapor extr. 16.5 15 5-15 4-15 10 4 Yes pressure-grout pressure-grout
AV-6 vapor extr. 16.5 15 5-15 4-15 10 4 Yes pressure-grout pressure-grout
AV-7 vapor extr. 16.5 15 5-15 4-15 10 4 Yes HSA over-drill pressure-grout
A-1 monitoring 30 25 9-25 8-25 10 3 Yes Preserved
A-2 monitoring 26.5 25 10-25 9-25 10 3 Yes Preserved
AR-2 GW extr. 30.5 28.5 8.5-28.5 7.5-28.5 10 4 Yes Preserved
A-5 monitoring 30 30 8-30 unknown 8 2 Yes Offsite - N/A Preserved
A-6 monitoring 30 28.5 8-28.5 unknown 8 2 Yes Offsite - N/A Preserved
ADR-1 dual use 23.5 22 5-22 4-22 10 4 Yes Preserved
ADR-2 dual use 28 26.5 5-26.5 4-26.5 10 4 Yes Preserved
* HSA = Hollow Stem Auger

Table 1 - Onsite Environmental Well Specifications and Method of Destruction
ARCO Station No.2169, 889 W. Grand Ave, Oakland, Alameda County, California



Sample
GRO    

(C6-C12)
DRO   

(C10-C28) Benzene Toluene
Ethyl-

benzene
Total 

Xylenes MTBE ETBE DIPE TAME TBA Ethanol 1,2-DCA EDB
Sample ID Date (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

SB-1 8-9.5M 6/17/2010 0.63 300  (LX) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0020 <0.0020 <0.010 <0.10 <0.0010 <0.0010

SB-1 12-13.5T 6/17/2010 230 30 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <1.0 <10 <0.10 <0.10

SB-1 16-17.5T 6/17/2010 95 9.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <1.0 <10 <0.10 <0.10

SB-1 20-21.5M 6/17/2010 <0.50 <5.0 0.13 <0.10 0.63 2.4 <0.10 <0.20 <0.20 <0.20 <1.0 <10 <0.10 <0.10

SB-1 24-25.5M 6/17/2010 5.2 <5.0 0.020 0.012 0.044 0.17 <0.0010 <0.0020 <0.0020 <0.0020 <0.010 <0.10 <0.0010 <0.0010

SB-1 28-29.5B 6/17/2010 5.2 (N1) <5.0 0.0087 0.0081 0.061 0.24 <0.0010 <0.0020 <0.0020 <0.0020 <0.010 <0.10 <0.0010 <0.0010
SW-1 (12') 1/16/1992 1200 620 6.8 47 22 140 NA NA NA NA NA NA NA NA

SB-2 8-9.5M 6/17/2010 18 (N1) 640 <0.0010 <0.0010 0.0025 0.0032 <0.0010 <0.0020 <0.0020 <0.0020 <0.010 <0.10 <0.0010 <0.0010

SB-2 12-13.5B 6/17/2010 8.8 52 (LX) <0.0010 <0.0010 0.0023 0.0016 <0.0010 <0.0020 <0.0020 <0.0020 <0.010 <0.10 <0.0010 <0.0010

SB-2 16-17.5M 6/17/2010 31 (N1) 150 <0.10 <0.10 0.15 <0.10 <0.10 <0.20 <0.20 <0.20 <1.0 <10 <0.10 <0.10

SB-2 20-21.5M 6/17/2010 <0.50 <5.0 <0.0010 <0.0010 0.0071 0.0033 <0.0010 <0.0020 <0.0020 <0.0020 <0.010 <0.10 <0.0010 <0.0010

SB-2 24-25.5M 6/17/2010 <0.50 <5.0 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0020 <0.0020 <0.010 <0.10 <0.0010 <0.0010

SB-2 28-29.5T 6/17/2010 <0.50 <5.0 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0020 <0.0020 <0.010 <0.10 <0.0010 <0.0010

SW-6 (12') 1/16/1992 100 2.8 0.88 3.9 2.1 15 NA NA NA NA NA NA NA NA
SW-7 (12') 1/16/1992 420 10 4.2 16 8.0 53 NA NA NA NA NA NA NA NA

ESL - Res./Shallow/DW 83 83 0.044 2.9 2.3 2.3 0.023 NE NE NE 0.075 NE 0.0045 0.00033

ESL - Res./Deep/DW 83 83 0.044 2.9 3.3 2.3 0.023 NE NE NE 0.075 NE 0.0045 0.00033

ESL - Comm./Shallow/DW 83 83 0.044 2.9 3.3 2.3 0.023 NE NE NE 0.075 NE 0.0045 0.00033

ESL - Comm./Deep/DW 83 83 0.044 2.9 3.3 2.3 0.023 NE NE NE 0.075 NE 0.0045 0.00033

ESL - Res./Shallow/NDW 100 100 0.12 9.3 2.3 11 8.4 NE NE NE 100 NE 0.22 0.019

ESL - Res./Deep/NDW 180 180 2.0 9.3 4.7 11 8.4 NE NE NE 110 NE 1.8 1.0

ESL - Comm./Shallow/NDW 180 180 0.27 9.3 4.7 11 8.4 NE NE NE 110 NE 0.48 0.044
ESL - Comm./Deep/NDW 180 180 2.0 9.3 4.7 11 8.4 NE NE NE 110 NE 1.8 1.0

Notes:

SB-1/SB-2 samples collected 6/17/2010 by BAI analyzed for GRO/DRO by EPA Method 8015 Modified with remaining analyses by EPA Method 8260B.

SW-1/SW-6/SW-7 samples collected 1/16/1992 by ROUX for TPH-G/TPH-D by EPA Method 8015 Modified, and BTEX by EPA Method 8020 (ROUX, 7/14/1992).

<X = Not detected above the given laboratory reporting limit (X) in milligrams per kilogram (mg/kg)

(LX) = Quantification of unknown hydrocarbon(s) in sample based on diesel.

(N1) = The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons are also present (or were detected).

NA = Not Analyzed.

ESL - Res./Shallow/DW = Environmental Screening Level (ESL) for a scenario with residential land use, shallow soils (<3m), where ground water is a current or potential source of drinking water (SFBRWQCB, 5/2008).

ESL - Res./Deep/DW = ESL for a scenario with residential land use, deep soils (>3m), where ground water is a current or potential source of drinking water (SFBRWQCB, 5/2008).

ESL - Comm./Shallow/DW = ESL for a scenario with commerical or industrial land use only, shallow soils (<3m), where ground water is a current or potential source of drinking water (SFBRWQCB, 5/2008).

ESL - Comm./Deep/DW = ESL for a scenario with commercial or industrial land use only, deep soils (>3m), where ground water is a current or potential source of drinking water (SFBRWQCB, 5/2008).

ESL - Res./Shallow/NDW = Environmental Screening Level (ESL) for a scenario with residential land use, shallow soils (<3m), where ground water is NOT a current or potential source of drinking water (SFBRWQCB, 5/2008).

ESL - Res./Deep/NDW = ESL for a scenario with residential land use, deep soils (>3m), where ground water is NOT a current or potential source of drinking water (SFBRWQCB, 5/2008).

ESL - Comm./Shallow/NDW = ESL for a scenario with commerical or industrial land use only, shallow soils (<3m), where ground water is NOT a current or potential source of drinking water (SFBRWQCB, 5/2008).

ESL - Comm./Deep/NDW = ESL for a scenario with commercial or industrial land use only, deep soils (>3m), where ground water is NOT a current or potential source of drinking water (SFBRWQCB, 5/2008).

NE = Value Not Established.

BOLD = Analyte detected above the laboratory reporting limit.

BOLD/ITALICS  = Analyte detected above the depth-specific ESL for residential or commercial land use scenario where ground water is a current or potential source of drinking water.

Table 2 - Laboratory Analytical Results for Post-Remediation Verification Soil Boring Samples
ARCO Station No.2169, 889 W. Grand Ave, Oakland, Alameda County, California



 

 

APPENDIX A 
 

SOIL BORING AND WELL DECOMMISSIONIING DATA PACKAGE  
(Includes Drilling Permit, Field Data Sheets, Well Completion Reports, Soil Boring Logs, 

and Waste Manifests) 
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399 Elmhurst Street
Hayward, CA  94544-1395

Telephone: (510)670-6633   Fax:(510)782-1939

Application Approved on: 06/02/2010 By jamesy Permit Numbers: W2010-0363 to W2010-0367
Permits Valid from 06/07/2010 to 06/25/2010

Application Id: 1274744183168 City of Project Site:Oakland
Site Location: ARCO Station #2169, 889 W Grand Avenue, Oakland, cA
Project Start Date: 06/07/2010 Completion Date:06/25/2010

Assigned Inspector: Contact Vicky Hamlin at (510) 670-5443 or vickyh@acpwa.org

Applicant: Broadbent & Associates - Tom Venus Phone: 530-566-1400
1324 Mangrove Ave, Ste 212, Chico, CA  95926

Property Owner: Atlantic Richfield Co. Attn: Chuck Carmel Phone: 925-275-3803
PO Box 1257, San Ramon, CA  94583

Client: ** same as Property Owner **

Total Due: $1589.00
Receipt Number: WR2010-0182   Total Amount Paid: $1589.00

Payer Name : Broadbent   Paid By: CHECK PAID IN FULL

Works Requesting Permits:

Well Destruction-Monitoring - 2 Wells 

Driller: CASCADE DRILLING L P - Lic #: 938110 - Method: other Work Total: $794.00

Specifications

Permit # Issued Date Expire Date Owner Well

Id

Hole Diam. Casing

Diam.

Seal Depth Max. Depth State Well # Orig.

Permit #

DWR #

W2010-

0363

06/02/2010 09/05/2010 A-3 10.00 in. 0.00 in. 0.00 ft 29.50 ft 1S/4W26E4 92061 No Records

W2010-

0364

06/02/2010 09/05/2010 A-4 10.00 in. 0.00 in. 0.00 ft 29.50 ft 1S/4W26E5 92061 No Records

Specific Work Permit Conditions
1. Drilling Permit(s) can be voided/ cancelled only in writing.  It is the applicant's responsibility to notify Alameda County

Public Works Agency, Water Resources Section in writing for an extension or to cancel the drilling permit application.  No

drilling permit application(s) shall be extended beyond ninety (90) days from the original start date.  Applicants may not

cancel a drilling permit application after the completion date of the permit issued has passed.

2. Prior to any drilling activities, it shall be the applicant's responsibility to contact and coordinate an Underground

Service Alert (USA), obtain encroachment permit(s), excavation permit(s) or any other permits or agreements required

for that Federal, State, County or City, and follow all City or County Ordinances.  No work shall begin until all the permits

and requirements have been approved or obtained. It shall also be the applicants responsibilities to provide to the Cities

or to Alameda County an Traffic Safety Plan for any lane closures or detours planned. No work shall begin until all the

permits and requirements have been approved or obtained.

3. Compliance with the well-sealing specifications shall not exempt the well-sealing contractor from complying with

appropriate State reporting-requirements related to well construction or destruction (Sections 13750 through 13755

(Division 7, Chapter 10, Article 3) of the California Water Code).  Contractor must complete State DWR Form 188 and

mail original to the Alameda County Public Works Agency, Water Resources Section, within 60 days.  Including permit

number and site map.

4. Applicant shall submit the copies of the approved encroachment permit to this office within 60 days.



Alameda County Public Works Agency - Water Resources Well Permit

5. Permittee shall assume entire responsibility for all activities and uses under this permit and shall indemnify, defend

and save the Alameda County Public Works Agency, its officers, agents, and employees free and harmless from any and

all expense, cost and liability in connection with or resulting from the exercise of this Permit including, but not limited to,

property damage, personal injury and wrongful death.

6. Applicant shall contact Vicky Hamlin for an inspection time at 510-670-5443 or email to vickyh@acpwa.org at least five

(5) working days prior to starting, once the permit has been approved. Confirm the scheduled date(s) at least 24 hours

prior to drilling.

7. Permittee, permittee's contractors, consultants or agents shall be responsible to assure that all material or waters

generated during drilling, boring destruction, and/or other activities associated with this Permit will be safely handled,

properly managed, and disposed of according to all applicable federal, state, and local statutes regulating such. In no

case shall these materials and/or waters be allowed to enter, or potentially enter, on or off-site storm sewers, dry wells, or

waterways or be allowed to move off the property where work is being completed.

8. Remove the Christy box or similar structure.

 

Destroy well by grouting neat cement with a tremie pipe or pressure grouting (25 psi for 5min.) to the bottom of the well

and by filling with neat cement to three (3-5) feet below surface grade.  Allow the sealing material to spill over the top of

the casing to fill any annular space between casing and soil. 

 

After the seal has set, backfill the remaining hole with concrete or compacted material to match existing conditions.

9. Copy of approved drilling permit must be on site at all times. Failure to present or show proof of the approved permit

application on site shall result in a fine of $500.00.

Remediation Well Destruction-Injection - 6 Wells 

Driller: Cascade - Lic #: 938110 - Method: other Work Total: $265.00

Specifications

Permit # Issued Date Expire Date Owner Well

Id

Hole Diam. Casing

Diam.

Seal Depth Max. Depth State Well # Orig.

Permit #

DWR #

W2010-

0365

06/02/2010 09/05/2010 AR-1 8.00 in. 0.00 in. 0.00 ft 30.00 ft 1S/4W26E8 93655 No Records

W2010-

0365

06/02/2010 09/05/2010 AS-1 8.00 in. 0.00 in. 0.00 ft 30.50 ft 1S/4W26E 93471 375878

W2010-

0365

06/02/2010 09/05/2010 AS-2 8.00 in. 0.00 in. 0.00 ft 24.50 ft 1S/4W26E 93471 375882

W2010-

0365

06/02/2010 09/05/2010 AS-3 8.00 in. 0.00 in. 0.00 ft 30.50 ft 1S/4W26E 93471 375879

W2010-

0365

06/02/2010 09/05/2010 AS-4 8.00 in. 0.00 in. 0.00 ft 24.50 ft 1S/4W26E 93655 579491

W2010-

0365

06/02/2010 09/05/2010 AS-5 8.00 in. 0.00 in. 0.00 ft 24.50 ft 1S/4W26E 93655 579492

Specific Work Permit Conditions
1. Compliance with the well-sealing specifications shall not exempt the well-sealing contractor from complying with

appropriate State reporting-requirements related to well destruction (Sections 13750 through 13755 (Division 7, Chapter

10, Article 3) of the California Water Code).  Contractor must complete State DWR Form 188 and mail original to the

Alameda County Public Works Agency, Water Resources Section, within 60 days.  Including permit number and site

map.



Alameda County Public Works Agency - Water Resources Well Permit

2. Applicant shall submit the copies of the approved encroachment permit to this office within 60 days.

3. Applicant shall contact Vicky Hamlin for an inspection time at 510-670-5443 or email to vickyh@acpwa.org at least five

(5) working days prior to starting, once the permit has been approved. Confirm the scheduled date(s) at least 24 hours

prior to drilling.

4. Remove the Christy box or similar structure.

 

Destroy well by grouting neat cement with a tremie pipe or pressure grouting (25 psi for 5min.) to the bottom of the well

and by filling with neat cement to three (3-5) feet below surface grade.  Allow the sealing material to spill over the top of

the casing to fill any annular space between casing and soil. 

 

After the seal has set, backfill the remaining hole with concrete or compacted material to match existing conditions.

5. Copy of approved drilling permit must be on site at all times. Failure to present or show proof of the approved permit

application on site shall result in a fine of $500.00.

6. Prior to any drilling activities onto any public right-of-ways, it shall be the applicants responsibilities to contact and

coordinate a Underground Service Alert (USA), obtain encroachment permit(s), excavation permit(s) or any other permits

required for that City or to the County and follow all City or County Ordinances.  It shall also be the applicants

responsibilities to provide to the Cities or to Alameda County a Traffic Safety Plan for any lane closures or detours

planned.  No work shall begin until all the permits and requirements have been approved or obtained.

Remediation Well Destruction-Vapor Remediation Well - 8 Wells 

Driller: Cascade - Lic #: 938110 - Method: other Work Total: $265.00

Specifications

Permit # Issued Date Expire Date Owner Well

Id

Hole Diam. Casing

Diam.

Seal Depth Max. Depth State Well # Orig.

Permit #

DWR #

W2010-

0366

06/02/2010 09/05/2010 AV-1 8.00 in. 0.00 in. 0.00 ft 14.50 ft 1S/4W26E9 93655 No Records

W2010-

0366

06/02/2010 09/05/2010 AV-2 8.00 in. 0.00 in. 0.00 ft 14.50 ft 1S/4W26E1

1

93655 No Records

W2010-

0366

06/02/2010 09/05/2010 AV-3 8.00 in. 0.00 in. 0.00 ft 14.50 ft 1S/4W26E1

2

93655 No Records

W2010-

0366

06/02/2010 09/05/2010 AV-4 10.00 in. 0.00 in. 0.00 ft 16.50 ft 1S/4W26E 93471 375881

W2010-

0366

06/02/2010 09/05/2010 AV-5 10.00 in. 0.00 in. 0.00 ft 16.50 ft 1S/4W26E 93471 375880

W2010-

0366

06/02/2010 09/05/2010 AV-6 10.00 in. 0.00 in. 0.00 ft 16.50 ft 1S/4W26E 93655 579489

W2010-

0366

06/02/2010 09/05/2010 AV-7 10.00 in. 0.00 in. 0.00 ft 16.50 ft 1S/4W26E 93655 579490

W2010-

0366

06/02/2010 09/05/2010 AV-8 10.00 in. 0.00 in. 0.00 ft 16.50 ft 1S/4W26E No Records No Records

Specific Work Permit Conditions
1. Permittee shall assume entire responsibility for all activities and uses under this permit and shall indemnify, defend

and save the Alameda County Public Works Agency, its officers, agents, and employees free and harmless from any and

all expense, cost, liability in connection with or resulting from the exercise of this Permit including, but not limited to,

properly damage, personal injury and wrongful death.



Alameda County Public Works Agency - Water Resources Well Permit

2. Permittee, permittee's contractors, consultants or agents shall be responsible to assure that all material or waters

generated during drilling, boring destruction, and/or other activities associated with this Permit will be safely handled,

properly managed, and disposed of according to all applicable federal, state, and local statutes regulating such. In no

case shall these materials and/or waters be allowed to enter, or potentially enter, on or off-site storm sewers, dry wells, or

waterways or be allowed to move off the property where work is being completed.

3. Compliance with the well-sealing specifications shall not exempt the well-sealing contractor from complying with

appropriate State reporting-requirements related to well destruction (Sections 13750 through 13755 (Division 7, Chapter

10, Article 3) of the California Water Code).  Contractor must complete State DWR Form 188 and mail original to the

Alameda County Public Works Agency, Water Resources Section, within 60 days.  Including permit number and site

map.

4. Applicant shall submit the copies of the approved encroachment permit to this office within 60 days.

5. Applicant shall contact Vicky Hamlin for an inspection time at 510-670-5443 or email to vickyh@acpwa.org at least five

(5) working days prior to starting, once the permit has been approved. Confirm the scheduled date(s) at least 24 hours

prior to drilling.

6. Copy of approved drilling permit must be on site at all times. Failure to present or show proof of the approved permit

application on site shall result in a fine of $500.00.

7. Prior to any drilling activities onto any public right-of-ways, it shall be the applicants responsibilities to contact and

coordinate a Underground Service Alert (USA), obtain encroachment permit(s), excavation permit(s) or any other permits

required for that City or to the County and follow all City or County Ordinances.  It shall also be the applicants

responsibilities to provide to the Cities or to Alameda County a Traffic Safety Plan for any lane closures or detours

planned.  No work shall begin until all the permits and requirements have been approved or obtained.

8. Remove the Christy box or similar structure. Destroy well by grouting neat cement with a tremie pipe or pressure

grouting (25 psi for 5min.) to the bottom of the well and by filling with neat cement to three (3-5) feet below surface grade.

Allow the sealing material to spill over the top of the casing to fill any annular space between casing and soil. After the

seal has set, backfill the remaining hole with concrete or compacted material to match existing conditions.

Borehole(s) for Investigation-Geotechnical Study/CPT's - 2 Boreholes 

Driller: Cascade (SB-1 and SB-2) - Lic #: 938110 - Method: other Work Total: $265.00

Specifications

Permit

Number

Issued Dt Expire Dt #

Boreholes

Hole Diam Max Depth

W2010-

0367

06/02/2010 09/05/2010 2 6.00 in. 28.00 ft

Specific Work Permit Conditions
1. Backfill bore hole by tremie with cement grout or cement grout/sand mixture.  Upper two-three feet replaced in kind or

with compacted cuttings. All cuttings remaining or unused shall be containerized and hauled off site.

2. Boreholes shall not be left open for a period of more than 24 hours. All boreholes left open more than 24 hours will

need approval from Alameda County Public Works Agency, Water Resources Section. All boreholes shall be backfilled

according to permit destruction requirements and all concrete material and asphalt material shall be to Caltrans Spec or

County/City Codes.  No borehole(s) shall be left in a manner to act as a conduit at any time.



Alameda County Public Works Agency - Water Resources Well Permit

3. Permittee shall assume entire responsibility for all activities and uses under this permit and shall indemnify, defend

and save the Alameda County Public Works Agency, its officers, agents, and employees free and harmless from any and

all expense, cost, liability in connection with or resulting from the exercise of this Permit including, but not limited to,

properly damage, personal injury and wrongful death.

4. Prior to any drilling activities, it shall be the applicant's responsibility to contact and coordinate an Underground

Service Alert (USA), obtain encroachment permit(s), excavation permit(s) or any other permits or agreements required

for that Federal, State, County or City, and follow all City or County Ordinances.  No work shall begin until all the permits

and requirements have been approved or obtained. It shall also be the applicants responsibilities to provide to the Cities

or to Alameda County an Traffic Safety Plan for any lane closures or detours planned. No work shall begin until all the

permits and requirements have been approved or obtained.

5. Applicant shall contact Vicky Hamlin for an inspection time at 510-670-5443 or email to vickyh@acpwa.org at least five

(5) working days prior to starting, once the permit has been approved. Confirm the scheduled date(s) at least 24 hours

prior to drilling.

6. Permittee, permittee's contractors, consultants or agents shall be responsible to assure that all material or waters

generated during drilling, boring destruction, and/or other activities associated with this Permit will be safely handled,

properly managed, and disposed of according to all applicable federal, state, and local statutes regulating such. In no

case shall these materials and/or waters be allowed to enter, or potentially enter, on or off-site storm sewers, dry wells, or

waterways or be allowed to move off the property where work is being completed.

7. Copy of approved drilling permit must be on site at all times. Failure to present or show proof of the approved permit

application on site shall result in a fine of $500.00.

8. Permit is valid only for the purpose specified herein.  No changes in construction procedures, as described on this

permit application.  Boreholes shall not be converted to monitoring wells, without a permit application process.





















































 

 

APPENDIX B 
 

LABORATORY ANALYTICAL REPORT WITH CHAIN-OF-CUSTODY 
DOCUMENTATION FOR SOIL BORING SAMPLES 



aboratories, Inc.
nvironmental

alscience

July 01, 2010

Tom Venus
Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642
P

10-06-1618Calscience Work Order No.:Subject:
ARCO 2169Client Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 6/19/2010 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with
the guidelines established in our Quality Systems Manual, applicable standard
operating procedures, and other related documentation.  The original report of
subcontracted analysis, if any, is provided herein, and follows the standard Calscience
data package. The results in this analytical report are limited to the samples tested
and any reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact
the undersigned.

Sincerely,

Calscience Environmental
Laboratories, Inc.

Richard Villafania
Project Manager

7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 3550BPreparation:

EPA 8015B (M)Method:

Project: ARCO 2169 Page 1 of 4

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/17/10 06/22/10 06/23/10Solid 100622B21SB-2 8-9.5M 10-06-1618-1-A GC 46
17:1108:35

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 1640

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14594

06/17/10 06/22/10 06/23/10Solid 100622B21SB-2 12-13.5B 10-06-1618-2-A GC 46
17:2708:37

-LX = Quantitated against diesel fuel.Comment(s):
QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 152

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14590

06/17/10 06/22/10 06/23/10Solid 100622B21SB-2 16-17.5M 10-06-1618-3-A GC 46
17:4208:40

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 1150

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14594

06/17/10 06/22/10 06/23/10Solid 100622B21SB-2 20-21.5M 10-06-1618-4-A GC 46
17:5808:43

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14594

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 3550BPreparation:

EPA 8015B (M)Method:

Project: ARCO 2169 Page 2 of 4

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/17/10 06/22/10 06/23/10Solid 100622B21SB-2 24-25.5M 10-06-1618-5-A GC 46
18:1308:48

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14592

06/17/10 06/22/10 06/23/10Solid 100622B21SB-2 28-29.5T 10-06-1618-6-A GC 46
18:2908:55

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14597

06/17/10 06/22/10 06/24/10Solid 100622B21SB-1 8-9.5M 10-06-1618-7-A GC 46
10:2009:41

-LX = Quantitated against diesel fuel.Comment(s):
QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 10 2300

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14582

06/17/10 06/22/10 06/23/10Solid 100622B21SB-1 12-13.5T 10-06-1618-8-A GC 46
19:0009:45

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 130

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14594

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 3550BPreparation:

EPA 8015B (M)Method:

Project: ARCO 2169 Page 3 of 4

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/17/10 06/22/10 06/23/10Solid 100622B21SB-1 16-17.5T 10-06-1618-9-A GC 46
19:1509:48

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 19.1

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14593

06/17/10 06/22/10 06/23/10Solid 100622B21SB-1 20-21.5M 10-06-1618-10-A GC 46
19:3109:51

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14593

06/17/10 06/22/10 06/23/10Solid 100622B21SB-1 24-25.5M 10-06-1618-11-A GC 46
20:1709:57

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14587

06/17/10 06/22/10 06/23/10Solid 100622B21SB-1 28-29.5B 10-06-1618-12-A GC 46
20:3310:00

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14594

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 3550BPreparation:

EPA 8015B (M)Method:

Project: ARCO 2169 Page 4 of 4

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/22/10N/A 06/23/10Solid 100622B21Method Blank 099-12-701-41 GC 46
13:51

QualParameter Result RL UnitsDF

mg/kgDiesel Range Organics (C10-C28) 5.0 1ND

Surrogates: QualREC (%) Control Limits

Decachlorobiphenyl 61-14587

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

Page 5 of 34



Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 5030BPreparation:

EPA 8015B (M)Method:

Project: ARCO 2169 Page 1 of 4

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/17/10 06/19/10 06/21/10Solid 100621B01SB-2 8-9.5M 10-06-1618-1-A GC 11
16:5508:35

-The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier
hydrocarbons are also present (or were detected).

Comment(s):

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 118

Surrogates: QualREC (%) Control Limits

LH,AY1,4-Bromofluorobenzene 42-126127

06/17/10 06/19/10 06/21/10Solid 100621B01SB-2 12-13.5B 10-06-1618-2-A GC 11
19:4408:37

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 18.8

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-126115

06/17/10 06/19/10 06/22/10Solid 100621B01SB-2 16-17.5M 10-06-1618-3-A GC 11
01:5508:40

-The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier
hydrocarbons are also present (or were detected).

Comment(s):

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 131

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-126106

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 5030BPreparation:

EPA 8015B (M)Method:

Project: ARCO 2169 Page 2 of 4

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/17/10 06/19/10 06/23/10Solid 100622B01SB-2 20-21.5M 10-06-1618-4-A GC 11
08:5408:43

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-12697

06/17/10 06/19/10 06/23/10Solid 100622B01SB-2 24-25.5M 10-06-1618-5-A GC 11
11:0908:48

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-12698

06/17/10 06/19/10 06/23/10Solid 100622B01SB-2 28-29.5T 10-06-1618-6-A GC 11
11:4208:55

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-12696

06/17/10 06/19/10 06/23/10Solid 100622B01SB-1 8-9.5M 10-06-1618-7-A GC 11
12:1609:41

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 10.63

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-12698

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 5030BPreparation:

EPA 8015B (M)Method:

Project: ARCO 2169 Page 3 of 4

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/17/10 06/19/10 06/23/10Solid 100622B02SB-1 12-13.5T 10-06-1618-8-A GC 11
13:2309:45

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 50 100230

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-126100

06/17/10 06/19/10 06/23/10Solid 100622B02SB-1 16-17.5T 10-06-1618-9-A GC 11
13:5709:48

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 4.0 895

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-126118

06/17/10 06/19/10 06/23/10Solid 100622B01SB-1 20-21.5M 10-06-1618-10-A GC 11
15:0509:51

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-12695

06/17/10 06/19/10 06/23/10Solid 100622B01SB-1 24-25.5M 10-06-1618-11-A GC 11
12:5009:57

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 15.2

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-126107

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 5030BPreparation:

EPA 8015B (M)Method:

Project: ARCO 2169 Page 4 of 4

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/17/10 06/19/10 06/22/10Solid 100621B01SB-1 28-29.5B 10-06-1618-12-A GC 11
01:2210:00

-The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier
hydrocarbons are also present (or were detected).

Comment(s):

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 15.2

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-126107

06/21/10N/A 06/21/10Solid 100621B01Method Blank 099-12-697-222 GC 11
13:28

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-12696

06/22/10N/A 06/23/10Solid 100622B01Method Blank 099-12-697-224 GC 11
06:39

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 0.50 1ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-12698

06/22/10N/A 06/23/10Solid 100622B02Method Blank 099-12-697-225 GC 11
08:20

QualParameter Result RL UnitsDF

mg/kgGasoline Range Organics (C6-C12) 4.0 8ND

Surrogates: QualREC (%) Control Limits

1,4-Bromofluorobenzene 42-12695

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 5030BPreparation:

EPA 8260BMethod:

Project: ARCO 2169 Page 1 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/kg

Instrument

06/17/10 06/23/10 06/23/10Solid 100623L01SB-2 8-9.5M 10-06-1618-1-A GC/MS FF
15:2508:35

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 1ND Xylenes (total) 0.0010 10.0032
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 10.0025 Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 1ND Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 101 63-141 1,2-Dichloroethane-d4 102 62-146
Toluene-d8 112 80-120 1,4-Bromofluorobenzene 106 60-132

06/17/10 06/23/10 06/23/10Solid 100623L01SB-2 12-13.5B 10-06-1618-2-A GC/MS FF
15:5408:37

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 1ND Xylenes (total) 0.0010 10.0016
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 10.0023 Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 1ND Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 98 63-141 1,2-Dichloroethane-d4 102 62-146
Toluene-d8 105 80-120 1,4-Bromofluorobenzene 105 60-132

06/17/10 06/22/10 06/22/10Solid 100622L02SB-2 16-17.5M 10-06-1618-3-A GC/MS FF
21:3008:40

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.10 100ND Xylenes (total) 0.10 100ND
1,2-Dibromoethane 0.10 100ND Methyl-t-Butyl Ether (MTBE) 0.10 100ND
1,2-Dichloroethane 0.10 100ND Tert-Butyl Alcohol (TBA) 1.0 100ND
Ethylbenzene 0.10 1000.15 Diisopropyl Ether (DIPE) 0.20 100ND
Ethanol 10 100ND Ethyl-t-Butyl Ether (ETBE) 0.20 100ND
Toluene 0.10 100ND Tert-Amyl-Methyl Ether (TAME) 0.20 100ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 96 63-141 1,2-Dichloroethane-d4 97 62-146
Toluene-d8 101 80-120 1,4-Bromofluorobenzene 100 60-132

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 5030BPreparation:

EPA 8260BMethod:

Project: ARCO 2169 Page 2 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/kg

Instrument

06/17/10 06/22/10 06/22/10Solid 100622L01SB-2 20-21.5M 10-06-1618-4-A GC/MS FF
18:0708:43

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 1ND Xylenes (total) 0.0010 10.0033
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 10.0071 Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 1ND Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 95 63-141 1,2-Dichloroethane-d4 98 62-146
Toluene-d8 102 80-120 1,4-Bromofluorobenzene 98 60-132

06/17/10 06/22/10 06/22/10Solid 100622L01SB-2 24-25.5M 10-06-1618-5-A GC/MS FF
18:3608:48

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 1ND Xylenes (total) 0.0010 1ND
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 1ND Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 1ND Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 98 63-141 1,2-Dichloroethane-d4 101 62-146
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 98 60-132

06/17/10 06/22/10 06/22/10Solid 100622L01SB-2 28-29.5T 10-06-1618-6-A GC/MS FF
19:0508:55

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 1ND Xylenes (total) 0.0010 1ND
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 1ND Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 1ND Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 101 63-141 1,2-Dichloroethane-d4 105 62-146
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 98 60-132

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 5030BPreparation:

EPA 8260BMethod:

Project: ARCO 2169 Page 3 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/kg

Instrument

06/17/10 06/22/10 06/22/10Solid 100622L01SB-1 8-9.5M 10-06-1618-7-A GC/MS FF
19:3409:41

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 1ND Xylenes (total) 0.0010 1ND
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 1ND Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 1ND Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 100 63-141 1,2-Dichloroethane-d4 104 62-146
Toluene-d8 99 80-120 1,4-Bromofluorobenzene 98 60-132

06/17/10 06/22/10 06/22/10Solid 100622L02SB-1 12-13.5T 10-06-1618-8-A GC/MS FF
21:5909:45

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.10 100ND Xylenes (total) 0.10 100ND
1,2-Dibromoethane 0.10 100ND Methyl-t-Butyl Ether (MTBE) 0.10 100ND
1,2-Dichloroethane 0.10 100ND Tert-Butyl Alcohol (TBA) 1.0 100ND
Ethylbenzene 0.10 100ND Diisopropyl Ether (DIPE) 0.20 100ND
Ethanol 10 100ND Ethyl-t-Butyl Ether (ETBE) 0.20 100ND
Toluene 0.10 100ND Tert-Amyl-Methyl Ether (TAME) 0.20 100ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 95 63-141 1,2-Dichloroethane-d4 95 62-146
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 101 60-132

06/17/10 06/22/10 06/22/10Solid 100622L02SB-1 16-17.5T 10-06-1618-9-A GC/MS FF
22:2809:48

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.10 100ND Xylenes (total) 0.10 100ND
1,2-Dibromoethane 0.10 100ND Methyl-t-Butyl Ether (MTBE) 0.10 100ND
1,2-Dichloroethane 0.10 100ND Tert-Butyl Alcohol (TBA) 1.0 100ND
Ethylbenzene 0.10 100ND Diisopropyl Ether (DIPE) 0.20 100ND
Ethanol 10 100ND Ethyl-t-Butyl Ether (ETBE) 0.20 100ND
Toluene 0.10 100ND Tert-Amyl-Methyl Ether (TAME) 0.20 100ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 91 63-141 1,2-Dichloroethane-d4 95 62-146
Toluene-d8 101 80-120 1,4-Bromofluorobenzene 99 60-132

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 5030BPreparation:

EPA 8260BMethod:

Project: ARCO 2169 Page 4 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/kg

Instrument

06/17/10 06/22/10 06/22/10Solid 100622L02SB-1 20-21.5M 10-06-1618-10-A GC/MS FF
22:5709:51

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.10 1000.13 Xylenes (total) 0.10 1002.4
1,2-Dibromoethane 0.10 100ND Methyl-t-Butyl Ether (MTBE) 0.10 100ND
1,2-Dichloroethane 0.10 100ND Tert-Butyl Alcohol (TBA) 1.0 100ND
Ethylbenzene 0.10 1000.63 Diisopropyl Ether (DIPE) 0.20 100ND
Ethanol 10 100ND Ethyl-t-Butyl Ether (ETBE) 0.20 100ND
Toluene 0.10 100ND Tert-Amyl-Methyl Ether (TAME) 0.20 100ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 93 63-141 1,2-Dichloroethane-d4 95 62-146
Toluene-d8 99 80-120 1,4-Bromofluorobenzene 99 60-132

06/17/10 06/22/10 06/22/10Solid 100622L01SB-1 24-25.5M 10-06-1618-11-A GC/MS FF
15:1309:57

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 10.020 Xylenes (total) 0.0010 10.17
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 10.044 Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 10.012 Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 96 63-141 1,2-Dichloroethane-d4 98 62-146
Toluene-d8 102 80-120 1,4-Bromofluorobenzene 99 60-132

06/17/10 06/22/10 06/22/10Solid 100622L01SB-1 28-29.5B 10-06-1618-12-A GC/MS FF
20:0310:00

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 10.0087 Xylenes (total) 0.0010 10.24
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 10.061 Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 10.0081 Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 95 63-141 1,2-Dichloroethane-d4 101 62-146
Toluene-d8 104 80-120 1,4-Bromofluorobenzene 99 60-132

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Broadbent & Associates, Inc. 06/19/10Date Received:
1324 Mangrove Ave, Ste 212 10-06-1618Work Order No:
Chico, CA 95926-2642 EPA 5030BPreparation:

EPA 8260BMethod:

Project: ARCO 2169 Page 5 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/kg

Instrument

06/22/10N/A 06/22/10Solid 100622L01Method Blank 099-12-709-348 GC/MS FF
13:46

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 1ND Xylenes (total) 0.0010 1ND
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 1ND Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 1ND Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 98 63-141 1,2-Dichloroethane-d4 98 62-146
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 99 60-132

06/22/10N/A 06/22/10Solid 100622L02Method Blank 099-12-709-349 GC/MS FF
14:15

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.10 100ND Xylenes (total) 0.10 100ND
1,2-Dibromoethane 0.10 100ND Methyl-t-Butyl Ether (MTBE) 0.10 100ND
1,2-Dichloroethane 0.10 100ND Tert-Butyl Alcohol (TBA) 1.0 100ND
Ethylbenzene 0.10 100ND Diisopropyl Ether (DIPE) 0.20 100ND
Ethanol 10 100ND Ethyl-t-Butyl Ether (ETBE) 0.20 100ND
Toluene 0.10 100ND Tert-Amyl-Methyl Ether (TAME) 0.20 100ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 96 63-141 1,2-Dichloroethane-d4 95 62-146
Toluene-d8 99 80-120 1,4-Bromofluorobenzene 98 60-132

06/23/10N/A 06/23/10Solid 100623L01Method Blank 099-12-709-350 GC/MS FF
12:31

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.0010 1ND Xylenes (total) 0.0010 1ND
1,2-Dibromoethane 0.0010 1ND Methyl-t-Butyl Ether (MTBE) 0.0010 1ND
1,2-Dichloroethane 0.0010 1ND Tert-Butyl Alcohol (TBA) 0.010 1ND
Ethylbenzene 0.0010 1ND Diisopropyl Ether (DIPE) 0.0020 1ND
Ethanol 0.10 1ND Ethyl-t-Butyl Ether (ETBE) 0.0020 1ND
Toluene 0.0010 1ND Tert-Amyl-Methyl Ether (TAME) 0.0020 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

Dibromofluoromethane 100 63-141 1,2-Dichloroethane-d4 103 62-146
Toluene-d8 100 80-120 1,4-Bromofluorobenzene 94 60-132

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

. .
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-06-1618

Method: EPA 8015B (M)

1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

Broadbent & Associates, Inc.

ARCO 2169Project

EPA 5030BPreparation:

06/19/10Date Received:

Quality Control Sample ID

SB-2 8-9.5M

MS/MSD Batch
Number

100621S01

Matrix

Solid

Date
Analyzed

06/21/10

Date
Prepared

06/19/10

Instrument

GC 11

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-25 LN,AYGasoline Range Organics (C6-C12) 160 42-1260

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-06-1618

Method: EPA 8015B (M)

1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

Broadbent & Associates, Inc.

ARCO 2169Project

EPA 5030BPreparation:

06/19/10Date Received:

Quality Control Sample ID

SB-2 20-21.5M

MS/MSD Batch
Number

100622S01

Matrix

Solid

Date
Analyzed

06/23/10

Date
Prepared

06/22/10

Instrument

GC 11

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-25Gasoline Range Organics (C6-C12) 494 42-12690

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-06-1618

Method: EPA 8260B

1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

Broadbent & Associates, Inc.

ARCO 2169Project

EPA 5030BPreparation:

06/19/10Date Received:

Quality Control Sample ID

SB-1 24-25.5M

MS/MSD Batch
Number

100622S01

Matrix

Solid

Date
Analyzed

06/22/10

Date
Prepared

06/22/10

Instrument

GC/MS FF

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20 BA,AYBenzene 27127 61-12787
0-20Chloroform 6105 80-12098
0-201,1-Dichloroethane 7102 80-12095
0-201,2-Dichloroethane 9106 80-12097
0-251,1-Dichloroethene 799 47-14392
0-47Ethanol 1788 17-167105
0-20Tetrachloroethene 2116 80-120113
0-20Toluene 17118 63-12396
0-20Trichloroethene 8103 44-15895
0-21Methyl-t-Butyl Ether (MTBE) 195 57-12396

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-06-1618

Method: EPA 8260B

1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

Broadbent & Associates, Inc.

ARCO 2169Project

EPA 5030BPreparation:

06/19/10Date Received:

Quality Control Sample ID

10-06-1741-1

MS/MSD Batch
Number

100623S01

Matrix

Solid

Date
Analyzed

06/23/10

Date
Prepared

06/23/10

Instrument

GC/MS FF

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20Benzene 19117 61-12797
0-201,2-Dichloroethane 17120 80-120101
0-251,1-Dichloroethene 20115 47-14394
0-47Ethanol 36119 17-16781
0-20Toluene 16118 63-123101
0-20Trichloroethene 17119 44-158100
0-21 BA,AYMethyl-t-Butyl Ether (MTBE) 32121 57-12388

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

10-06-1618

ARCO 2169

EPA 3550BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/22/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 46 100622B21

Date
Prepared

Date
Analyzed

06/23/10

Quality Control Sample ID

099-12-701-41

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

104 0-20475-123Diesel Range Organics (C10-C28) 100

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

10-06-1618

ARCO 2169

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/22/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 11 100622B02

Date
Prepared

Date
Analyzed

06/23/10

Quality Control Sample ID

099-12-697-225

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

102 0-20170-118Gasoline Range Organics (C6-C12) 101

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

10-06-1618

ARCO 2169

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/21/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 11 100621B01

Date
Prepared

Date
Analyzed

06/21/10

Quality Control Sample ID

099-12-697-222

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

100 0-20370-118Gasoline Range Organics (C6-C12) 103

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

10-06-1618

ARCO 2169

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/22/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 11 100622B01

Date
Prepared

Date
Analyzed

06/23/10

Quality Control Sample ID

099-12-697-224

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

102 0-20170-118Gasoline Range Organics (C6-C12) 101

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

10-06-1618

ARCO 2169

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/22/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS FF 100622L01

Date
Prepared

Date
Analyzed

06/22/10

Quality Control Sample ID

099-12-709-348

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20078-120Benzene 92 71-12791
0-20180-120Bromobenzene 96 73-12797
0-20280-120Bromochloromethane 96 73-12798
0-20180-120Bromodichloromethane 95 73-12795
0-20280-120Bromoform 94 73-12796
0-20780-120Bromomethane 102 73-12795
0-25177-123n-Butylbenzene 100 69-13198
0-20080-120sec-Butylbenzene 98 73-12798
0-20080-120tert-Butylbenzene 97 73-12797
0-20180-120Carbon Disulfide 83 73-12783
0-20049-139Carbon Tetrachloride 98 34-15498
0-20179-120Chlorobenzene 96 72-12797
0-20280-120Chloroethane 83 73-12782
0-20280-120Chloroform 97 73-12795
0-20180-120Chloromethane 82 73-12781
0-20080-1202-Chlorotoluene 97 73-12796
0-20080-1204-Chlorotoluene 96 73-12796
0-20280-120Dibromochloromethane 92 73-12794
0-20280-1201,2-Dibromo-3-Chloropropane 100 73-12798
0-20180-1201,2-Dibromoethane 96 73-12797
0-20080-120Dibromomethane 97 73-12797
0-20175-1201,2-Dichlorobenzene 97 68-12896
0-20180-1201,3-Dichlorobenzene 95 73-12794
0-20180-1201,4-Dichlorobenzene 95 73-12794
0-20280-120Dichlorodifluoromethane 89 73-12787
0-20180-1201,1-Dichloroethane 93 73-12792
0-20180-1201,2-Dichloroethane 98 73-12799
0-20174-1221,1-Dichloroethene 92 66-13091
0-20180-120c-1,2-Dichloroethene 93 73-12792
0-20580-120t-1,2-Dichloroethene 85 73-12790
0-25179-1151,2-Dichloropropane 95 73-12194
0-20180-1201,3-Dichloropropane 95 73-12796
0-20380-1202,2-Dichloropropane 94 73-12792
0-20080-1201,1-Dichloropropene 93 73-12794
0-20180-120c-1,3-Dichloropropene 98 73-12799
0-20080-120t-1,3-Dichloropropene 95 73-12795
0-20176-120Ethylbenzene 97 69-12798
0-20180-120Isopropylbenzene 97 73-12799

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 23 of 34



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

10-06-1618

ARCO 2169

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/22/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS FF 100622L01

Date
Prepared

Date
Analyzed

06/22/10

Quality Control Sample ID

099-12-709-348

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20180-120p-Isopropyltoluene 100 73-12799
0-20280-120Methylene Chloride 93 73-12792
0-20180-120Naphthalene 93 73-12793
0-20180-120n-Propylbenzene 98 73-12799
0-20280-120Styrene 97 73-12799
0-20556-140Ethanol 87 42-15491
0-20380-1201,1,1,2-Tetrachloroethane 95 73-12798
0-20280-1201,1,2,2-Tetrachloroethane 94 73-12796
0-20380-120Tetrachloroethene 111 73-127115
0-20177-120Toluene 95 70-12796
0-20180-1201,2,3-Trichlorobenzene 95 73-12794
0-20380-1201,2,4-Trichlorobenzene 96 73-12793
0-20080-1201,1,1-Trichloroethane 96 73-12796
0-20080-1201,1,2-Trichloroethane 96 73-12796
0-20180-120Trichloroethene 96 73-12795
0-20480-120Trichlorofluoromethane 97 73-12794
0-20080-1201,2,3-Trichloropropane 98 73-12798
0-20080-1201,2,4-Trimethylbenzene 98 73-12798
0-20080-1201,3,5-Trimethylbenzene 99 73-12799
0-20080-120Vinyl Acetate 88 73-12787
0-20168-122Vinyl Chloride 88 59-13187
0-20180-120p/m-Xylene 97 73-12798
0-20180-120o-Xylene 99 73-127100
0-201377-120Methyl-t-Butyl Ether (MTBE) 88 70-127100
0-20068-122Tert-Butyl Alcohol (TBA) 86 59-13185
0-20078-120Diisopropyl Ether (DIPE) 92 71-12792
0-20278-120Ethyl-t-Butyl Ether (ETBE) 92 71-12791
0-20175-120Tert-Amyl-Methyl Ether (TAME) 92 68-12893

PassLCS ME CL validation result :
3Total number of ME compounds allowed :

0Total number of ME compounds :
66Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 24 of 34



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

10-06-1618

ARCO 2169

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/22/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS FF 100622L02

Date
Prepared

Date
Analyzed

06/22/10

Quality Control Sample ID

099-12-709-349

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20078-120Benzene 92 71-12791
0-20180-120Bromobenzene 96 73-12797
0-20280-120Bromochloromethane 96 73-12798
0-20180-120Bromodichloromethane 95 73-12795
0-20280-120Bromoform 94 73-12796
0-20780-120Bromomethane 102 73-12795
0-25177-123n-Butylbenzene 100 69-13198
0-20080-120sec-Butylbenzene 98 73-12798
0-20080-120tert-Butylbenzene 97 73-12797
0-20180-120Carbon Disulfide 83 73-12783
0-20049-139Carbon Tetrachloride 98 34-15498
0-20179-120Chlorobenzene 96 72-12797
0-20280-120Chloroethane 83 73-12782
0-20280-120Chloroform 97 73-12795
0-20180-120Chloromethane 82 73-12781
0-20080-1202-Chlorotoluene 97 73-12796
0-20080-1204-Chlorotoluene 96 73-12796
0-20280-120Dibromochloromethane 92 73-12794
0-20280-1201,2-Dibromo-3-Chloropropane 100 73-12798
0-20180-1201,2-Dibromoethane 96 73-12797
0-20080-120Dibromomethane 97 73-12797
0-20175-1201,2-Dichlorobenzene 97 68-12896
0-20180-1201,3-Dichlorobenzene 95 73-12794
0-20180-1201,4-Dichlorobenzene 95 73-12794
0-20280-120Dichlorodifluoromethane 89 73-12787
0-20180-1201,1-Dichloroethane 93 73-12792
0-20180-1201,2-Dichloroethane 98 73-12799
0-20174-1221,1-Dichloroethene 92 66-13091
0-20180-120c-1,2-Dichloroethene 93 73-12792
0-20580-120t-1,2-Dichloroethene 85 73-12790
0-25179-1151,2-Dichloropropane 95 73-12194
0-20180-1201,3-Dichloropropane 95 73-12796
0-20380-1202,2-Dichloropropane 94 73-12792
0-20080-1201,1-Dichloropropene 93 73-12794
0-20180-120c-1,3-Dichloropropene 98 73-12799
0-20080-120t-1,3-Dichloropropene 95 73-12795
0-20176-120Ethylbenzene 97 69-12798
0-20180-120Isopropylbenzene 97 73-12799

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 25 of 34



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

10-06-1618

ARCO 2169

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/22/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS FF 100622L02

Date
Prepared

Date
Analyzed

06/22/10

Quality Control Sample ID

099-12-709-349

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20180-120p-Isopropyltoluene 100 73-12799
0-20280-120Methylene Chloride 93 73-12792
0-20180-120Naphthalene 93 73-12793
0-20180-120n-Propylbenzene 98 73-12799
0-20280-120Styrene 97 73-12799
0-20556-140Ethanol 87 42-15491
0-20380-1201,1,1,2-Tetrachloroethane 95 73-12798
0-20280-1201,1,2,2-Tetrachloroethane 94 73-12796
0-20380-120Tetrachloroethene 111 73-127115
0-20177-120Toluene 95 70-12796
0-20180-1201,2,3-Trichlorobenzene 95 73-12794
0-20380-1201,2,4-Trichlorobenzene 96 73-12793
0-20080-1201,1,1-Trichloroethane 96 73-12796
0-20080-1201,1,2-Trichloroethane 96 73-12796
0-20180-120Trichloroethene 96 73-12795
0-20480-120Trichlorofluoromethane 97 73-12794
0-20080-1201,2,3-Trichloropropane 98 73-12798
0-20080-1201,2,4-Trimethylbenzene 98 73-12798
0-20080-1201,3,5-Trimethylbenzene 99 73-12799
0-20080-120Vinyl Acetate 88 73-12787
0-20168-122Vinyl Chloride 88 59-13187
0-20180-120p/m-Xylene 97 73-12798
0-20180-120o-Xylene 99 73-127100
0-201377-120Methyl-t-Butyl Ether (MTBE) 88 70-127100
0-20068-122Tert-Butyl Alcohol (TBA) 86 59-13185
0-20078-120Diisopropyl Ether (DIPE) 92 71-12792
0-20278-120Ethyl-t-Butyl Ether (ETBE) 92 71-12791
0-20175-120Tert-Amyl-Methyl Ether (TAME) 92 68-12893

PassLCS ME CL validation result :
3Total number of ME compounds allowed :

0Total number of ME compounds :
66Total number of LCS compounds :
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

10-06-1618

ARCO 2169

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS FF 100623L01

Date
Prepared

Date
Analyzed

06/23/10

Quality Control Sample ID

099-12-709-350

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20478-120Benzene 96 71-127100
0-20280-120Bromobenzene 100 73-127101
0-20380-120Bromochloromethane 102 73-127106
0-20380-120Bromodichloromethane 98 73-127100
0-20480-120Bromoform 97 73-127101
0-20980-120Bromomethane 99 73-127109
0-25377-123n-Butylbenzene 101 69-131104
0-20680-120sec-Butylbenzene 99 73-127105
0-20680-120tert-Butylbenzene 98 73-127104
0-20480-120Carbon Disulfide 82 73-12786
0-20349-139Carbon Tetrachloride 101 34-154104
0-20379-120Chlorobenzene 99 72-127102
0-201580-120Chloroethane 82 73-12795
0-20180-120Chloroform 101 73-127103
0-20680-120Chloromethane 82 73-12787
0-20380-1202-Chlorotoluene 99 73-127102
0-20480-1204-Chlorotoluene 97 73-127101
0-20580-120Dibromochloromethane 94 73-12799
0-20780-1201,2-Dibromo-3-Chloropropane 101 73-127108
0-20280-1201,2-Dibromoethane 100 73-127102
0-20480-120Dibromomethane 100 73-127105
0-20375-1201,2-Dichlorobenzene 98 68-128102
0-20580-1201,3-Dichlorobenzene 96 73-127101
0-20580-1201,4-Dichlorobenzene 96 73-127100
0-20380-120Dichlorodifluoromethane 90 73-12793
0-20380-1201,1-Dichloroethane 97 73-127100
0-20380-1201,2-Dichloroethane 103 73-127106
0-20174-1221,1-Dichloroethene 93 66-13095
0-20380-120c-1,2-Dichloroethene 96 73-12799
0-20880-120t-1,2-Dichloroethene 97 73-12789
0-25479-1151,2-Dichloropropane 99 73-121103
0-20180-1201,3-Dichloropropane 101 73-127102
0-20180-1202,2-Dichloropropane 97 73-12798
0-20380-1201,1-Dichloropropene 98 73-127101
0-20580-120c-1,3-Dichloropropene 101 73-127105
0-20480-120t-1,3-Dichloropropene 96 73-12799
0-20276-120Ethylbenzene 100 69-127102
0-20280-120Isopropylbenzene 100 73-127102
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

10-06-1618

ARCO 2169

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Broadbent & Associates, Inc.
1324 Mangrove Ave, Ste 212
Chico, CA 95926-2642

N/A

06/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS FF 100623L01

Date
Prepared

Date
Analyzed

06/23/10

Quality Control Sample ID

099-12-709-350

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20580-120p-Isopropyltoluene 100 73-127105
0-20380-120Methylene Chloride 94 73-12796
0-20080-120Naphthalene 93 73-12793
0-20380-120n-Propylbenzene 101 73-127103
0-20280-120Styrene 100 73-127102
0-20356-140Ethanol 101 42-15498
0-20280-1201,1,1,2-Tetrachloroethane 99 73-127101
0-20980-1201,1,2,2-Tetrachloroethane 96 73-127106
0-20680-120Tetrachloroethene 106 73-127113
0-20577-120Toluene 97 70-127102
0-20180-1201,2,3-Trichlorobenzene 95 73-12795
0-20080-1201,2,4-Trichlorobenzene 95 73-12795
0-20280-1201,1,1-Trichloroethane 100 73-127102
0-20380-1201,1,2-Trichloroethane 101 73-127104
0-20680-120Trichloroethene 97 73-127103
0-20480-120Trichlorofluoromethane 98 73-127102
0-20280-1201,2,3-Trichloropropane 102 73-127104
0-20480-1201,2,4-Trimethylbenzene 99 73-127103
0-20180-1201,3,5-Trimethylbenzene 101 73-127102
0-20280-120Vinyl Acetate 90 73-12792
0-20268-122Vinyl Chloride 92 59-13193
0-20280-120p/m-Xylene 100 73-127102
0-20280-120o-Xylene 101 73-127103
0-201377-120Methyl-t-Butyl Ether (MTBE) 104 70-12792
0-20168-122Tert-Butyl Alcohol (TBA) 91 59-13189
0-20378-120Diisopropyl Ether (DIPE) 95 71-12797
0-20378-120Ethyl-t-Butyl Ether (ETBE) 93 71-12796
0-20475-120Tert-Amyl-Methyl Ether (TAME) 94 68-12898

PassLCS ME CL validation result :
3Total number of ME compounds allowed :

0Total number of ME compounds :
66Total number of LCS compounds :
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alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

10-06-1618

Sample too dilute to quantify surrogate.AX
Relative percent difference out of control.BA
BA = Relative percent difference out of control. AY = Matrix interference suspected.BA,AY
Sample > 4x spike concentration.BB
Reporting limits raised due to high hydrocarbon background.BF
Reporting limits raised due to high level of non-target analytes.BH
Sample analyzed after holding time expired.BU
Sample received after holding time expired.BV
Sample received at improper temperature.BY
Sample preserved improperly.BZ
Initial analysis within holding time but required dilution.CL
Analyte concentration greater than 10 times the blank concentration.CQ
Surrogate concentration diluted to not detectable during analysis.CU
Reporting limits elevated due to matrix interferences.DF
Insufficient sample quantity for matrix spike/dup matrix spike.DU
Sample was extracted past end of recommended max. holding time.ET
Result exceeds normal dynamic range; reported as a min est.EY
Internal standard recovery is outside method recovery limit.GR
CCV recovery abovelimit; analyte not detected.IB
Calibrtn. verif. recov. below method CL for this analyte.IH
Calibrtn. verif. recov. above method CL for this analyte.IJ
J=EPA Flag -Estimated value; DX= Value < lowest standard (MQL), but > than MDL.J,DX
Confirmatory analysis was past holding time.LA
LG= Surrogate recovery below  the acceptance limit. AY= Matrix interference suspected.LG,AY
LH= Surrogate recovery above the acceptance limit. AY= Matrix interference suspected.LH,AY
LM= MS and/or MSD above acceptance limits. See Blank Spike (LCS). AY= Matrix
interference suspected.

LM,AY

LN= MS and/or MSD below acceptance limits. See Blank Spike (LCS). AY= Matrix
interference suspected.

LN,AY

LCS recovery above method control limits.LQ
LCS recovery below method control limits.LR
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Work Order Number:

Qualifier Definition

10-06-1618

Quantitation of unknown hydrocarbon(s) in sample based on gasoline.LW
Quantitation of unknown hydrocarbon(s) in sample based on diesel.LX
Analyte present in the method blank.MB
LCS Recovery Percentage is within LCS ME Control Limit range.ME
Sample taken from VOA vial with air bubble > 6mm diameter.PC
Primary and confirm results varied by > than 40% RPD.PI
RPD exceeded method control limit; % recoveries within limits.RB
A silica gel cleanup procedure was performed.SG
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis,
not corrected for % moisture.
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APPENDIX C 
 

GEOTRACKER UPLOAD CONFIRMATION RECEIPTS 



  

Copyright © 2008 State of California

UPLOADING A GEO_BORE FILE

 

SUCCESS
Your GEO_BORE file has been successfully submitted!  

 
Submittal Type: GEO_BORE
Facility Global ID: T0600100112
Field Point: SB-1
Facility Name: ARCO #02169
File Name: 2169 GEO_BORE SB-1.pdf
Organization Name: Broadbent & Associates, Inc.
Username: BROADBENT-C
IP Address: 67.118.40.90
Submittal Date/Time: 9/16/2010 5:01:01 PM
Confirmation Number: 6378091394

 



  

Copyright © 2008 State of California

UPLOADING A GEO_BORE FILE

 

SUCCESS
Your GEO_BORE file has been successfully submitted!  

 
Submittal Type: GEO_BORE
Facility Global ID: T0600100112
Field Point: SB-2
Facility Name: ARCO #02169
File Name: 2169 GEO_BORE SB-2.pdf
Organization Name: Broadbent & Associates, Inc.
Username: BROADBENT-C
IP Address: 67.118.40.90
Submittal Date/Time: 9/16/2010 5:02:04 PM
Confirmation Number: 3440347254

 



  

Copyright © 2008 State of California

UPLOADING A GEO_MAP FILE

 

SUCCESS
Your GEO_MAP file has been successfully submitted!  

 
Submittal Type: GEO_MAP
Facility Global ID: T0600100112
Facility Name: ARCO #02169
File Name: 2169 GEO_MAP.pdf
Organization Name: Broadbent & Associates, Inc.
Username: BROADBENT-C
IP Address: 67.118.40.90
Submittal Date/Time: 9/16/2010 4:59:49 PM
Confirmation Number: 1448876798

 



  

Copyright © 2008 State of California

UPLOADING A EDF FILE

 

 

SUCCESS
Processing is complete. No errors were found! 

Your file has been successfully submitted!  
 

Submittal Type: EDF - Soil and Water Investigation Report
Submittal Title: Soil Boring Samples 0610
Facility Global ID: T0600100112
Facility Name: ARCO #02169
File Name: 10061618.zip
Organization Name: Broadbent & Associates, Inc.
Username: BROADBENT-C
IP Address: 67.118.40.90
Submittal Date/Time: 9/17/2010 10:27:29 AM
Confirmation Number: 1760877251

VIEW QC REPORT

VIEW DETECTIONS REPORT
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