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OFF-SITE SOIL & GROUNDWATER INVESTIGATION REPORT  
Atlantic Richfield Company Station #771 

899 Rincon Avenue, Livermore, California 
ACEH Case No. RO0000200 

 

 

1.0 INTRODUCTION 
 
 On behalf of the Atlantic Richfield Company, RM – a BP affiliated company, Broadbent 
& Associates, Inc. (BAI) has prepared this Off-Site Soil & Groundwater Investigation Report for 
Atlantic Richfield Company Station #771 located at 899 Rincon Avenue, Livermore, California 
(Site).  This off-site soil and groundwater investigation was completed to further evaluate the 
lateral extent of petroleum hydrocarbon impacted soil and groundwater off-site to the south and 
west of the Site.  Investigation activities were conducted in accordance with the BAI Initial Site 
Conceptual Model and Soil and Ground-Water Investigation Work Plan dated February 10, 
2009, the BAI Addendum Soil and Ground-Water Investigation Work Plan dated April 29, 2009, 
and the BAI Second Addendum Soil and Ground-Water Investigation Work Plan dated August 
13, 2010.  Alameda County Environmental Health (ACEH) approved the work activities 
proposed within the Second Addendum Soil and Ground-Water Investigation Work Plan in their 
response letter dated September 10, 2010.  Due to off-site property access issues and a client-
issued safety stand-down, off-site investigative activities have been delayed.  In email 
correspondence dated December 12, 2010, BAI informed ACEH of a change in the proposed 
scope of work.  The proposed angled boring beneath the existing underground storage tanks 
(USTs) was not advanced due to safety concerns.  This report includes discussions on the Site 
Description, Field Activities Performed, Results of the Investigation, Conclusions and 
Recommendations. 
 
 
2.0 SITE DESCRIPTION 
 
 The Site is an active ARCO-brand retail gasoline station and mini-market located on the 
southwest corner of the intersection of Pine Street and Rincon Avenue Livermore, California 
(Drawing 1 and Drawing 2).  The land use in the immediate vicinity of the Site is mixed 
commercial and residential.  Development at the Site consists of a station building and one pump 
island with a canopy and concrete driveslab.  Existing USTs include four double-wall fiberglass 
gasoline tanks (10,000 gallons each).   

 A shopping center and small strip mall borders the Site to the west and south.  Family 
residences are located across Rincon Avenue to the east, northeast, and southeast.  A fire station 
is located across Pine Street to the north of the Site.   
 
 
3.0 FIELD ACTIVITIES PERFORMED 
 
 This off-site soil and groundwater investigation was completed to further evaluate the 
lateral extent of petroleum hydrocarbon impacted soil and groundwater to the west and south of 
the Site.  On March 25, 2011, BAI oversaw RSI Drilling, Inc. (RSI) of Woodland, California 
advance two soil borings (identified as SB-2 and SB-3) on the off-site property adjacent to the 
Site.  The soil boring locations from this investigation are depicted in Drawing 2. 
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3.1 Preliminary Field Activities 
 
 Prior to initiating field activities, BAI obtained the necessary drilling permits from the 
Zone 7 Water Agency (See Appendix A), prepared a site health and safety plan specific to the 
work scope; and cleared the boring locations from conflicts with 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, 
a private utility locating company to confirm the absence of underground utilities at the boring 
locations.  Boreholes were physically cleared to 6.5 feet below ground surface (bgs) using an air 
knife rig on March 24, 2011, consistent with the safety protocols contained within the BP 
Ground Disturbance Defined Practice. 
 
3.2 Soil Boring Advancement and Sampling Activities 
 
 On March 25, 2011, BAI field personnel observed RSI advance two soil borings (SB-2 
and SB-3).  RSI utilized a hollow stem auger drill rig to advance the soil borings to a maximum 
depth of 35 feet bgs.  Physical soil samples were collected at approximate five foot intervals 
during soil boring activities.  Select samples were submitted to the laboratory for analysis. 
 
 Soil boring SB-2 was advanced to a total depth of 35 feet bgs.  Soil samples were 
collected from boring SB-2 at 10, 15, 20, 25, 30, and 33 feet bgs.  No visual or olfactory 
contamination was observed during advancement of boring SB-2.  Screening with the photo-
ionization detector (PID) did not find contamination by volatile organic compounds (VOCs) at 
the specified soil sampling depths.  Following completion of soil boring advancement, a grab 
groundwater sample was collected from the boring within the augers utilizing a stainless-steel 
bailer between approximately 30 and 35 feet bgs.      
 
 Soil boring SB-3 was advanced to a total depth of 35 feet bgs.  Soil samples were 
collected from boring SB-3 at 10, 15, 20, 25, and 30 feet bgs.  No visual or olfactory 
contamination was observed during advancement of boring SB-3.  Screening with the photo-
ionization detector (PID) did not find contamination by volatile organic compounds (VOCs) at 
the specified soil sampling depths.  Following completion of soil boring advancement, a grab 
groundwater sample was collected from the boring within the augers utilizing a stainless-steel 
bailer between approximately 30 and 35 feet bgs.  Field sheets and soil boring logs are provided 
within Appendix B.      
 
3.3 Investigation-Derived Residuals Management 
 
 Residual solids and liquids generated during the off-site investigation activities were 
stored temporarily on-site in Department of Transportation-approved 55-gallon drums pending 
analytical results and profiling.  Following characterization and profiling, Belshire 
Environmental Services was scheduled to transport the investigation-derived residuals to an 
Atlantic Richfield Company-approved facility for treatment or disposal. 
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4.0 RESULTS OF INVESTIGATION 
 
 Soil and groundwater samples were shipped to Calscience Environmental Laboratories, 
Inc. (Garden Grove), a California State-certified laboratory, under chain-of-custody protocol.  
Samples were analyzed for Gasoline Range Organics (GRO, hydrocarbon chain lengths between 
C6-C12) by EPA Method 8015B; and for Benzene, Toluene, Ethylbenzene, and Total Xylenes 
(BTEX), Methyl Tert-Butyl Ether (MTBE), Ethyl Tert-Butyl Ether (ETBE), Tert-Amyl Methyl 
Ether (TAME), Di-Isopropyl Ether (DIPE), Tert-Butyl Alcohol (TBA), 1,2-Dichloroethane 
(1,2-DCA), 1,2-Dibromoethane (EDB), and Ethanol using EPA Method 8260B.  According to 
the laboratory, the GRO concentration detected in the groundwater sample collected from SB-3 
was “quantitated against gasoline.”  No other significant irregularities were reported during 
laboratory analysis of the samples.   
 
 Laboratory analytical results for the soil samples submitted from this investigation were 
below laboratory reporting limits for each constituent analyzed.  GRO and MTBE were detected 
above laboratory reporting limits in the groundwater sample collected from boring SB-3 at 
concentrations of 81 micrograms per liter (µg/L) and 3.8 µg/L, respectively.  The remaining 
analytes were not detected above laboratory reporting limits in the two groundwater samples 
collected.  Soil and groundwater sampling analytical data are provided in Tables 1 and 2, 
respectively.  Tabulated soil and groundwater sample laboratory analytical results are compared 
against the residential Environmental Screening Levels (ESLs) established by the San Francisco 
Bay Regional Water Quality Control Board (SFBRWQCB, 2008) for deep soil under a potential 
drinking water resource scenario.  A copy of the laboratory analytical report with chain-of-
custody documentation is provided in Appendix C.  Laboratory analytical results (EDF) were 
uploaded to the GeoTracker AB2886 database.  The upload confirmation page is provided in 
Appendix D.          
 
 
5.0 CONCLUSIONS 
 
 On behalf of the Atlantic Richfield Company, BAI prepared this Off-Site Soil & 
Groundwater Investigation Report for Station #771, located at 899 Rincon Avenue, Livermore, 
California.  Based on the findings of this investigation, BAI concludes the following: 

• Based on visual and olfactory observations during boring advancement at each location, 
petroleum hydrocarbon impacted soil and groundwater does not appear to be present 
from ground surface to total depth explored, approximately 35 feet bgs.    

• Based on laboratory analysis of soil samples collected during the investigation, petroleum 
hydrocarbon impacted soil does not appear to be present at depths of 10 and 30 feet bgs 
within boring locations SB-2 and SB-3.   

• Based on laboratory analysis of grab groundwater samples collected during the 
investigation, petroleum hydrocarbon impacted groundwater does not appear to be 
present within boring SB-2.  Minor concentrations of GRO (81 µg/L) and MTBE (3.8 
µg/L) were detected in the groundwater sample collected from SB-3.  However, these 
concentrations are well below the ESLs established by the SFBRWQCB for residential 
and commercial land use scenarios (See Tables 1 and 2).   
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6.0 RECOMMENDATIONS 
 
 Based on the results obtained during this recent off-site soil and groundwater 
investigation and current site conditions, BAI recommends that a complete site review be 
conducted followed by a case closure evaluation, if deemed appropriate.      
 
 
7.0 CLOSURE 
 
 This document has been prepared for the exclusive use of Atlantic Richfield Company (a 
BP affiliated 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 groundwater 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. 
 
 







Soil Boring Sample Date GRO Benzene Toluene Ethylbenzene Xylenes MTBE
Identification* ID Collected mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

SB-2
SB-2-10' 3/25/2011 <0.50 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
SB-2-30' 3/25/2011 <0.50 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

SB-3
SB-3-10' 3/25/2011 <0.50 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
SB-3-30' 3/25/2011 <0.50 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

ESLs -- -- 83 0.044 2.9 3.3 2.3 0.023

Abbreviations & Symbols:
* = See Drawing 2 for soil boring locations.
GRO:  Gasoline range organics.
     Calscience Environmental Laboratories, Inc.:  GRO (C6-C12)
GRO analyzed using EPA method 8015B
Benzene, Toluene, Ethylbenzene, Total Xylenes, and MTBE analyzed using EPA method 8260B.
mg/kg = Milligrams per kilogram.
ESLs = Environmental Screening Levels for deep soil (>3 meters bgs) where groundwater is a current or potential source of 
     drinking water (San Francisco Bay Regional Water Quality Control Board, 2008).  
bgs = Below ground surface

Notes:

Comments

Table 1.  Summary of Soil Sample Analytical Data
Station #771, 899 Rincon Avenue, Livermore, California

The last number in each Sample ID denotes the depth at which the sample was collected in feet bgs (i.e., SB-2 10' was collected at a depth of  10 feet 
bgs)

1,2-dibromoethane (EDB), 1,2-dichloroethane (1,2 DCA), tert-butyl alcohol (TBA), Di-isopropyl ether (DIPE), ethyl tert-butyl ether (ETBE), ter-amyl 
methyl ether (TAME), and ethanol were not detected at or above their respective laboratory reporting limit.



Sample Sample Date GRO Benzene Toluene Ethylbenzene Xylenes MTBE
ID* Depth (ft. bgs) Collected µg/L µg/L µg/L µg/L µg/L µg/L
SB-2

30 - 35 3/25/2011 <50 <0.50 <0.50 <0.50 <0.50 <0.50

SB-3
30 - 35 3/25/2011 81 <0.50 <0.50 <0.50 <0.50 3.8 LW

ESLs -- -- 100 1.0 40 30 20 5

Abbreviations & Symbols:
* = See Drawing 2 for soil boring locations.
GRO:  Gasoline range organics.
     Calscience Environmental Laboratories, Inc.:  GRO (C6-C12)
GRO analyzed using EPA method 8015B
Benzene, Toluene, Ethylbenzene, Total Xylenes, and MTBE analyzed using EPA method 8260B.
µg/L = Micrograms per liter.

ESLs = Environmental Screening Levels where groundwater is a current or potential source of drinking water (San Francisco Bay Regional Water Quality 
     Control Board, 2008).
bgs = Below ground surface

Footnotes:
LW = Quantitation of unknown hydrocarbon(s) in sample based on gasoline.

Notes:
1,2-dibromoethane (EDB), 1,2-dichloroethane (1,2 DCA), tert-butyl alcohol (TBA), Di-isopropyl ether (DIPE), ethyl tert-butyl ether (ETBE), 
ter-amyl methyl ether (TAME), and ethanol were not detected at or above their respective laboratory reporting limit.

Comments

Station #771, 899 Rincon Avenue, Livermore, California
Table 2. Summary of Groundwater Sample Analytical Data
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APPENDIX B 
 

BAI INVESTIGATIVE ACTIVITIES DATA 
(Includes Field Sheets and Boring Logs) 
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CERTIFIED LABORATORY ANALYTICAL REPORT WITH CHAIN-OF-CUSTODY 
DOCUMENTATION 
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April 12, 2011

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

PSubject: Calscience Work Order No.:
Client Reference:

11-03-2026
ARCO 771

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples included
in this report were received 3/30/2011 and analyzed in accordance with the attached
chain-of-custody.

Calscience Environmental Laboratories certifies that the test results provided in this
report meet all NELAC requirements for parameters for which accreditation is required
or available.  Any exceptions to NELAC requirements are noted in the case narrative.
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,

Richard Villafania

Calscience Environmental
     Laboratories, Inc.

Project Manager

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..
...NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830DoD-ELAP ID: L10-41

Page 1 of 21



Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 03/30/11Date Received:
1324 Mangrove Ave, Ste 212 11-03-2026Work Order No:
Chico, CA 95926-2642 EPA 5030CPreparation:

EPA 8015B (M)Method:

Project: ARCO 771 Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

03/25/11 04/01/11 04/02/11Aqueous 110410B02SB-2 11-03-2026-1-E GC 4
03:4813:45

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 1ND

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 74 38-134

03/25/11 04/01/11 04/02/11Aqueous 110410B02SB-3 11-03-2026-2-E GC 4
01:3910:45

-LW   Quantitated against gasoline.Comment(s):
Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 181

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 75 38-134

04/01/11N/A 04/02/11Aqueous 110410B02Method Blank 099-12-695-1,049 GC 4
01:06

Result DF Qual UnitsRLParameter

ug/LGasoline Range Organics (C6-C12) 50 1ND

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 73 38-134

 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. 03/30/11Date Received:
1324 Mangrove Ave, Ste 212 11-03-2026Work Order No:
Chico, CA 95926-2642 EPA 5030CPreparation:

EPA 8015B (M)Method:

Project: ARCO 771 Page 1 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

03/25/11 03/31/11 03/31/11Solid 110331B01SB-2-10' 11-03-2026-3-A GC 4
14:2213:05

Result DF Qual UnitsRLParameter

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

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 78 42-126

03/25/11 03/31/11 03/31/11Solid 110331B01SB-2-30' 11-03-2026-4-A GC 4
16:3113:30

Result DF Qual UnitsRLParameter

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

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 80 42-126

03/25/11 03/31/11 03/31/11Solid 110331B01SB-3-10' 11-03-2026-5-A GC 4
17:0409:50

Result DF Qual UnitsRLParameter

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

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 78 42-126

03/25/11 03/31/11 03/31/11Solid 110331B01SB-3-30' 11-03-2026-6-A GC 4
17:3610:15

Result DF Qual UnitsRLParameter

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

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 74 42-126

 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 3 of 21



Analytical Reportnvironmental
aboratories, Inc.

alscience

Broadbent & Associates, Inc. 03/30/11Date Received:
1324 Mangrove Ave, Ste 212 11-03-2026Work Order No:
Chico, CA 95926-2642 EPA 5030CPreparation:

EPA 8015B (M)Method:

Project: ARCO 771 Page 2 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

03/31/11N/A 03/31/11Solid 110331B01Method Blank 099-12-697-303 GC 4
12:13

Result DF Qual UnitsRLParameter

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

REC (%) Control Limits QualSurrogates:

1,4-Bromofluorobenzene 70 42-126

 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 4 of 21



Analytical Report

aboratories, Inc.
nvironmental

alscience

Broadbent & Associates, Inc. 03/30/11Date Received:
1324 Mangrove Ave, Ste 212 11-03-2026Work Order No:
Chico, CA 95926-2642 EPA 5030CPreparation:

EPA 8260BMethod:

Project: ARCO 771 Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

03/25/11 03/30/11 03/30/11Aqueous 110330L01SB-2 11-03-2026-1-A GC/MS BB
19:3313:45

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.50 1ND Methyl-t-Butyl Ether (MTBE) 0.50 1ND
1,2-Dibromoethane 0.50 1ND Tert-Butyl Alcohol (TBA) 10 1ND
1,2-Dichloroethane 0.50 1ND Diisopropyl Ether (DIPE) 0.50 1ND
Ethylbenzene 0.50 1ND Ethyl-t-Butyl Ether (ETBE) 0.50 1ND
Toluene 0.50 1ND Tert-Amyl-Methyl Ether (TAME) 0.50 1ND
Xylenes (total) 0.50 1ND Ethanol 300 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 101 80-128 Dibromofluoromethane 101 80-127
Toluene-d8 103 80-120 1,4-Bromofluorobenzene 99 68-120

03/25/11 03/30/11 03/30/11Aqueous 110330L01SB-3 11-03-2026-2-A GC/MS BB
20:0210:45

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.50 1ND Methyl-t-Butyl Ether (MTBE) 0.50 13.8
1,2-Dibromoethane 0.50 1ND Tert-Butyl Alcohol (TBA) 10 1ND
1,2-Dichloroethane 0.50 1ND Diisopropyl Ether (DIPE) 0.50 1ND
Ethylbenzene 0.50 1ND Ethyl-t-Butyl Ether (ETBE) 0.50 1ND
Toluene 0.50 1ND Tert-Amyl-Methyl Ether (TAME) 0.50 1ND
Xylenes (total) 0.50 1ND Ethanol 300 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 101 80-128 Dibromofluoromethane 98 80-127
Toluene-d8 103 80-120 1,4-Bromofluorobenzene 99 68-120

03/30/11N/A 03/30/11Aqueous 110330L01Method Blank 099-12-703-1,668 GC/MS BB
14:14

Parameter Result RL DF Qual Parameter RLResult DF Qual
Benzene 0.50 1ND Methyl-t-Butyl Ether (MTBE) 0.50 1ND
1,2-Dibromoethane 0.50 1ND Tert-Butyl Alcohol (TBA) 10 1ND
1,2-Dichloroethane 0.50 1ND Diisopropyl Ether (DIPE) 0.50 1ND
Ethylbenzene 0.50 1ND Ethyl-t-Butyl Ether (ETBE) 0.50 1ND
Toluene 0.50 1ND Tert-Amyl-Methyl Ether (TAME) 0.50 1ND
Xylenes (total) 0.50 1ND Ethanol 300 1ND
Surrogates: REC (%) Control

Limits
Qual Surrogates: REC (%) Control

Limits
Qual

1,2-Dichloroethane-d4 102 80-128 Dibromofluoromethane 103 80-127
Toluene-d8 103 80-120 1,4-Bromofluorobenzene 99 68-120

 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. 03/30/11Date Received:
1324 Mangrove Ave, Ste 212 11-03-2026Work Order No:
Chico, CA 95926-2642 EPA 5030CPreparation:

EPA 8260BMethod:

Project: ARCO 771 Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/kg

Instrument

03/25/11 03/30/11 03/31/11Solid 110331L01SB-2-10' 11-03-2026-3-A GC/MS LL
18:2513:05

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 87 63-141 1,2-Dichloroethane-d4 86 62-146
Toluene-d8 95 80-120 1,4-Bromofluorobenzene 97 60-132

03/25/11 03/30/11 03/31/11Solid 110331L01SB-2-30' 11-03-2026-4-A GC/MS LL
20:2513:30

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 89 63-141 1,2-Dichloroethane-d4 84 62-146
Toluene-d8 95 80-120 1,4-Bromofluorobenzene 95 60-132

03/25/11 03/30/11 03/31/11Solid 110331L01SB-3-10' 11-03-2026-5-A GC/MS LL
20:5409:50

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 89 63-141 1,2-Dichloroethane-d4 87 62-146
Toluene-d8 96 80-120 1,4-Bromofluorobenzene 96 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. 03/30/11Date Received:
1324 Mangrove Ave, Ste 212 11-03-2026Work Order No:
Chico, CA 95926-2642 EPA 5030CPreparation:

EPA 8260BMethod:

Project: ARCO 771 Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: mg/kg

Instrument

03/25/11 03/30/11 03/31/11Solid 110331L01SB-3-30' 11-03-2026-6-A GC/MS LL
21:2310:15

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 86 63-141 1,2-Dichloroethane-d4 87 62-146
Toluene-d8 95 80-120 1,4-Bromofluorobenzene 91 60-132

03/31/11N/A 03/31/11Solid 110331L01Method Blank 099-12-709-486 GC/MS LL
14:33

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 98 80-120 1,4-Bromofluorobenzene 96 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: 11-03-2026

Method: EPA 8015B (M)

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

Broadbent & Associates, Inc.

ARCO 771Project

EPA 5030CPreparation:

03/30/11Date Received:

Quality Control Sample ID

SB-3

MS/MSD Batch
Number

110410S01

Matrix

Aqueous

Date
Analyzed

04/02/11

Date
Prepared

04/01/11

Instrument

GC 4

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

0-25Gasoline Range Organics (C6-C12) 194 38-13493

 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: 11-03-2026

Method: EPA 8015B (M)

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

Broadbent & Associates, Inc.

ARCO 771Project

EPA 5030CPreparation:

03/30/11Date Received:

Quality Control Sample ID

SB-2-10'

MS/MSD Batch
Number

110331S01

Matrix

Solid

Date
Analyzed

03/31/11

Date
Prepared

03/31/11

Instrument

GC 4

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

0-25Gasoline Range Organics (C6-C12) 6102 42-12696

 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: 11-03-2026

Method: EPA 8260B

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

Broadbent & Associates, Inc.

ARCO 771Project

EPA 5030CPreparation:

03/30/11Date Received:

Quality Control Sample ID

11-03-2014-1

MS/MSD Batch
Number

110330S01

Matrix

Aqueous

Date
Analyzed

03/30/11

Date
Prepared

03/30/11

Instrument

GC/MS BB

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

0-20Benzene 1110 76-124110
0-20Carbon Tetrachloride 492 74-13496
0-20Chlorobenzene 2104 80-120106
0-201,2-Dibromoethane 198 80-12099
0-201,2-Dichlorobenzene 099 80-12099
0-201,2-Dichloroethane 0111 80-120111
0-20Ethylbenzene 2101 78-126103
0-20Toluene 0109 80-120110
0-20Trichloroethene 1107 77-120108
0-49Methyl-t-Butyl Ether (MTBE) 299 67-12196
0-30Tert-Butyl Alcohol (TBA) 12131 36-162116
0-45Diisopropyl Ether (DIPE) 1107 60-138106
0-30Ethyl-t-Butyl Ether (ETBE) 2107 69-123105
0-20Tert-Amyl-Methyl Ether (TAME) 1104 65-120103
0-72Ethanol 15118 30-180137

 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: 11-03-2026

Method: EPA 8260B

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

Broadbent & Associates, Inc.

ARCO 771Project

EPA 5030CPreparation:

03/30/11Date Received:

Quality Control Sample ID

SB-2-10'

MS/MSD Batch
Number

110331S01

Matrix

Solid

Date
Analyzed

03/31/11

Date
Prepared

03/30/11

Instrument

GC/MS LL

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

0-20Benzene 199 61-127100
0-20Chloroform 092 80-12091
0-201,1-Dichloroethane 292 80-12090
0-201,2-Dichloroethane 189 80-12090
0-251,1-Dichloroethene 295 47-14393
0-47Ethanol 273 17-16774
0-20Tetrachloroethene 11115 80-120103
0-20Toluene 1101 63-123102
0-20Trichloroethene 0100 44-158100
0-21Methyl-t-Butyl Ether (MTBE) 298 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 - LCS/LCS Duplicate

Method: EPA 8015B (M)

11-03-2026

ARCO 771

EPA 5030CPreparation:
Work Order No:
Date Received:

Project:

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

N/A

04/01/11

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 4 110410B02

Date
Prepared

Date
Analyzed

04/02/11

Quality Control Sample ID

099-12-695-1,049

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

104 0-20178-120Gasoline Range Organics (C6-C12) 104

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

RPD - Relative Percent Difference , CL - Control Limit

Page 12 of 21



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

11-03-2026

ARCO 771

EPA 5030CPreparation:
Work Order No:
Date Received:

Project:

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

N/A

03/31/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 4 110331B01

Date
Prepared

Date
Analyzed

03/31/11

Quality Control Sample ID

099-12-697-303

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

105 0-20670-118Gasoline Range Organics (C6-C12) 99

 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

11-03-2026

ARCO 771

EPA 5030CPreparation:
Work Order No:
Date Received:

Project:

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

N/A

03/30/11

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC/MS BB 110330L01

Date
Prepared

Date
Analyzed

03/30/11

Quality Control Sample ID

099-12-703-1,668

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20280-120Benzene 112 73-127114
0-20374-134Carbon Tetrachloride 101 64-144104
0-20180-120Chlorobenzene 106 73-127107
0-20179-1211,2-Dibromoethane 99 72-128100
0-20180-1201,2-Dichlorobenzene 99 73-127100
0-20080-1201,2-Dichloroethane 110 73-127110
0-20180-120Ethylbenzene 104 73-127105
0-20180-120Toluene 111 73-127111
0-20279-127Trichloroethene 108 71-135110
0-20969-123Methyl-t-Butyl Ether (MTBE) 97 60-132106
0-20863-123Tert-Butyl Alcohol (TBA) 118 53-133109
0-37359-137Diisopropyl Ether (DIPE) 106 46-150109
0-20469-123Ethyl-t-Butyl Ether (ETBE) 101 60-132105
0-20270-120Tert-Amyl-Methyl Ether (TAME) 97 62-128100
0-57028-160Ethanol 128 6-182128

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
15Total 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
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8260B

11-03-2026

ARCO 771

EPA 5030CPreparation:
Work Order No:
Date Received:

Project:

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

N/A

03/31/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS LL 110331L01

Date
Prepared

Date
Analyzed

03/31/11

Quality Control Sample ID

099-12-709-486

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20178-120Benzene 106 71-127107
0-20180-120Bromobenzene 107 73-127108
0-20380-120Bromochloromethane 102 73-12799
0-20080-120Bromodichloromethane 108 73-127109
0-20080-120Bromoform 109 73-127110
0-20080-120Bromomethane 93 73-12793
0-25377-123n-Butylbenzene 113 69-131116
0-20280-120sec-Butylbenzene 112 73-127114
0-20180-120tert-Butylbenzene 110 73-127111
0-20180-120Carbon Disulfide 99 73-12798
0-20349-139Carbon Tetrachloride 109 34-154105
0-20179-120Chlorobenzene 107 72-127108
0-20180-120Chloroethane 106 73-127105
0-20180-120Chloroform 105 73-127103
0-20280-120Chloromethane 101 73-127103
0-20180-1202-Chlorotoluene 106 73-127107
0-20080-1204-Chlorotoluene 108 73-127109
0-20180-120Dibromochloromethane 113 73-127112
0-20380-1201,2-Dibromo-3-Chloropropane 112 73-127116
0-20180-1201,2-Dibromoethane 108 73-127109
0-20080-120Dibromomethane 106 73-127107
0-20375-1201,2-Dichlorobenzene 106 68-128109
0-20380-1201,3-Dichlorobenzene 108 73-127112
0-20380-1201,4-Dichlorobenzene 105 73-127108
0-20080-120Dichlorodifluoromethane 111 73-127111
0-20280-1201,1-Dichloroethane 105 73-127103
0-20180-1201,2-Dichloroethane 106 73-127106
0-20174-1221,1-Dichloroethene 109 66-130108
0-20480-120c-1,2-Dichloroethene 108 73-127104
0-20280-120t-1,2-Dichloroethene 107 73-127105
0-25279-1151,2-Dichloropropane 106 73-121108
0-20180-1201,3-Dichloropropane 109 73-127110
0-20480-1202,2-Dichloropropane 109 73-127105
0-20280-1201,1-Dichloropropene 109 73-127106
0-20080-120c-1,3-Dichloropropene 112 73-127112
0-20080-120t-1,3-Dichloropropene 119 73-127119
0-20176-120Ethylbenzene 110 69-127111
0-20180-120Isopropylbenzene 112 73-127113

 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

11-03-2026

ARCO 771

EPA 5030CPreparation:
Work Order No:
Date Received:

Project:

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

N/A

03/31/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS LL 110331L01

Date
Prepared

Date
Analyzed

03/31/11

Quality Control Sample ID

099-12-709-486

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20480-120p-Isopropyltoluene 111 73-127115
0-20280-120Methylene Chloride 102 73-12799

 0-20580-120Naphthalene 121 73-127127
0-20080-120n-Propylbenzene 109 73-127110
0-20180-120Styrene 112 73-127113

 RB0-202956-140Ethanol 110 42-15482
0-20180-1201,1,1,2-Tetrachloroethane 107 73-127107
0-20180-1201,1,2,2-Tetrachloroethane 105 73-127106

 0-20680-120Tetrachloroethene 129 73-127137
0-20077-120Toluene 105 70-127105
0-20280-1201,2,3-Trichlorobenzene 109 73-127111
0-20380-1201,2,4-Trichlorobenzene 111 73-127114
0-20280-1201,1,1-Trichloroethane 105 73-127104
0-20180-1201,1,2-Trichloroethane 107 73-127108
0-20280-120Trichloroethene 109 73-127112
0-20380-120Trichlorofluoromethane 107 73-127103
0-20180-1201,2,3-Trichloropropane 105 73-127106
0-20180-1201,2,4-Trimethylbenzene 113 73-127114
0-20080-1201,3,5-Trimethylbenzene 112 73-127111
0-201080-120Vinyl Acetate 108 73-12798
0-20168-122Vinyl Chloride 107 59-131109
0-20180-120Xylenes (total) 111 73-127112
0-20077-120Methyl-t-Butyl Ether (MTBE) 108 70-127108
0-20368-122Tert-Butyl Alcohol (TBA) 100 59-131102
0-20278-120Diisopropyl Ether (DIPE) 110 71-127107
0-20278-120Ethyl-t-Butyl Ether (ETBE) 113 71-127111
0-20275-120Tert-Amyl-Methyl Ether (TAME) 108 68-128110

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

1Total number of ME compounds :
65Total 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
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alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

11-03-2026

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
Sample was extracted past end of recommended maximum 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
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. All QC results are reported on a wet weight basis.

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

 



  

Copyright © 2011 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: Off-Site Soil and Groundwater Laboratory Analytical Data
Facility Global ID: T0600100113
Facility Name: ARCO #00771
File Name: 11032026 corrected.zip
Organization Name: Broadbent & Associates, Inc.
Username: BROADBENT-C
IP Address: 67.118.40.90
Submittal Date/Time: 4/29/2011 11:06:24 AM
Confirmation Number: 5426951110

VIEW QC REPORT

VIEW DETECTIONS REPORT
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