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Shell Oil Products US 
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Prefield Activities 

Delta obtained the necessary drilling and installation permits from the Alameda County Public Works Agency 
(Appendix B).  Delta marked the location of each proposed soil vapor boring and contacted Underground Ser-
vice Alert a minimum of 48 hours prior to drilling.  In addition, a utility locating contractor was utilized to 
perform a geophysical survey of the proposed boring locations. 

Boring Advancement and Soil Sampling Activities 

On September 8 and 9, 2009, air knife equipment operated by RSI Drilling was used to clear the sample bore-
holes in order to minimize the possibility of encountering unidentified underground utilities or hazards during 
vapor probe advancement.  The boreholes were cleared to depths of 3, 5, and 8 feet bgs, and then backfilled 
with the soil cuttings.  The sample boreholes were given two weeks to equilibrate in order to provide repre-
sentative soil vapor conditions for sampling. 

On September 23 and 24, 2009, Geoprobe drilling equipment operated by Gregg Drilling & Testing, Inc. 
(Gregg) was used to advance the soil vapor probe boreholes, which were 3-inches in diameter.  A soil vapor 
probe was advanced at each boring location to depths of 3, 5, and 8 feet bgs using the Geoprobe equipment. 

Soil Vapor Gas Sampling 

Soil vapor gas samples were collected on September 23 and 24, 2009.  During sample collection, a Tedlar 
bag was connected to a pump set at a flow rate of approximately 200 milliliters per minute, which was con-
nected to Teflon tubing.  The Teflon tubing was attached to the probe tip before advancing the tip to depth in 
order to minimize leaks. 

Vapor Purging 

Prior to sample collection, the pump was turned on and three casing volumes of air from the sample tubing 
(dead air volume) was purged in order to remove any stagnant, non-representative air that existed within the 
sample tubing and equipment with minimal subsurface air influence, in accordance with DTSC guidelines.  
The purge time for one casing volume was calculated based on the length and diameter of the tubing and the 
flow rate, preset by the laboratory at an average of 200 milliliters/minute.  Upon completion of purging, the 
pump was turned off. 

Leak Test 

Delta field staff continually applied a vapor leak tracer compound (1,1-difluoroethane [Dust Off®]) during 
sample collection in order to evaluate the integrity of the system.  Dust Off® was sprayed in the vicinity of all 
tubing joints within the sampling system, and an extension tube was placed on the spray-can in order to apply 
the tracer gas into the void space of the probe.  Laboratory analytical results for 1,1-difluoroethane were used 
to determine the air-tightness of the sampling system.  Tracer gas results are included in Table 1. 

Soil Vapor Gas Sample Collection 

Following purging and leak detection, sample collection began by attaching the Tedlar bag to the vacuum 
pump.  After turning on the pump, the soil gas vapors were collected .  When the Tedlar bag was filled to 
capacity, the pump was turned off and the valve to the Tedlar bag was closed.  Approximately 1 liter of soil 
gas vapor was collected from each soil vapor probe location. 

Soil Vapor Gas Analytical Results 

Tedlar sample bags were submitted within 24 hours of sample collection to Calscience Environmental Labo-
ratories, Inc., a California state-certified laboratory, under proper chain-of-custody documentation.  Samples 
were analyzed for total petroleum hydrocarbon calculated as gasoline (TPH-g) by EPA Method TO-3M and 
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for benzene, toluene, ethylbenzene and total xylenes (BTEX compounds), methyl tert-butyl ether (MTBE), 
tert-butyl alcohol (TBA) and the leak test compound 1,1-difluoroethane by EPA Method TO-15M.  Analyses 
for carbon dioxide and oxygen were omitted from the chain-of-custody in error, so results are not available.  
Vapor results from the latest sampling event were compared to Table E-2, shallow soil gas screening levels for 
evaluation of potential vapor intrusion concerns, from the Interim Final Screening for Environmental Concerns 
at Sites with Contaminated Soil and Groundwater, issued November 2007 by the California Regional Water 
Quality Control Board, San Francisco Bay Region.  The certified laboratory reports with chain-of-custody 
documentation are included as Appendix C.  Historical soil vapor analytical results are included as 
Appendix D and Table E-2 is included as Appendix E. 

Soil vapor gas results included the following: 

 Petroleum hydrocarbons were detected in fifteen soil vapor gas samples.  TPH-g was detected at 
concentrations ranging from 46,000 micrograms per cubic meter (µg/m3) to 2,900,000 µg/m3 (Figure 3).  
All reported concentrations were above both the lowest residential and commercial environmental 
screening levels (ESLs) of 10,000 and 29,000 µg/m3, respectively.  2008 soil vapor concentrations 
collected in 2008 ranged from 450 to 9,000,000 µg/m3 and historical concentrations from the initial soil 
vapor sampling events in 1988 and 1997 ranged from 660 to 130,000,000 µg/m3. 

 Benzene was detected in four soil vapor gas samples at concentrations ranging from 1.7 to 1.9 µg/m3 (Fig-
ure 4); all other samples reported no detectable concentration at detection limits ranging from 1.6 to 64 
µg/m3.  No benzene sample results exceeded the lowest residential and commercial ESLs of 84 and 
280 µg/m3, respectively.  2008 soil vapor concentrations for benzene collected in 2008 ranged from not 
detected (ND) to 12,000 µg/m3 and historical concentrations of benzene from the initial soil vapor sam-
pling events in 1988 and 1997 ranged from ND at a reporting limit of 6.7 µg/m3 to 750,000 µg/m3.  Tolu-
ene was reported in two samples at concentrations of 21 and 25 µg/m3 and no detectable concentrations of 
ethylbenzene or total xylenes were reported.   

 MTBE was not reported in any sample above the detection limit, which ranged from 7.2 to 350 µg/m3.  
2008 soil vapor sample concentrations for MTBE were all reported as ND ranging from reporting limits of 
2.8 to 600 µg/m3 and historical concentrations of MTBE from the initial soil vapor sampling events in 
1988 and 1997 ranged from ND at a reporting limit of 7.5 µg/m3 to 700,000 µg/m3. 

 The tracer gas 1,1-difluoroethane was detected in all soil vapor gas samples at concentrations ranging from 
28 µg/m3 to 4,800,000 µg/m3.  In general, concentrations exceeding 10,000 µg/m3 are considered to 
indicate a potential concern with sampling integrity; all but 3 samples reported concentrations of concern. 

Soil vapor gas analytical results for all compounds are summarized in Table 1.     

CONCLUSIONS AND RECOMMENDATIONS 
Soil vapor samples collected from depths of 3, 5, and 8 feet bgs at each sample location were collected to 
evaluate the potential for indoor air intrusion from additional shallow offsite soils.  TPH-g was detected in 
fifteen of the eighteen samples and benzene was detected in four samples; MTBE was not detected in any 
samples.  Mean concentrations were generally lower than previous samples collected nearer to the source 
material; however, it is likely the majority of samples may have reported lower concentrations than would be 
considered representative due to possible leaks in the sampling system setup or the introduction of trace 
amounts of 1,1-difluoroethane (tracer gas) into the sample connections during setup.  The samples also show 
variation in vertical profile; some samples demonstrated attenuation at depth (P-25 and P-29); samples col-
lected at P-28 and P-24 showed the highest values at depths of 3 feet and 5 feet, respectively, but didn’t have a 
linear vertical profile.  One sample reported a reverse attenuation trend with the highest concentration at 8 feet 
(P-26).  Sample P-27 reported similar concentrations at 3 feet and 8 feet, with a lower concentration at 5 feet.  
Because of the ambiguity in sample results, Delta recommends a repeated sampling event with the following 
changes: 
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 Install soil vapor implants (three nested in each borehole at depths of 3, 5 and 8 feet) to allow for 
subsequent sampling to determine if attenuation is occurring. 

 Install nested soil vapor implants (SVG-1 through SVG-9) in the vicinity of historic high concentra-
tions of soil vapor and groundwater, with coverage of both onsite and offsite locations.  Proposed 
sample locations are included on Figure 5.  An effort will be made to locate the samples so they are 
accessible but not in high-traffic areas, and provide good representative samples.  The nested probes 
will be placed in well boxes to protect them. 

 Initiate field work to install new probes in the proposed sample locations within 45 days of approval of 
this recommendation; soil vapor probes will be left in place and sampled following stabilization.  A 
second sampling event is not scheduled at this time and may be determined based on an eventual 
schedule for additional site activities.  A guideline for soil gas collection using Tedlar bags is 
included as Appendix F. 

A soil vapor extraction pilot test was completed at the site and a report is currently in progress, to be issued by 
mid-November.  At that time, Delta will make a recommendation for active remedial measures to address per-
sistent soil vapor gas concerns at the site and adjacent trailer park.  Following remediation, re-sampling for soil 
vapor is recommended to determine the effectiveness of the suggested remedial measures. 

REMARKS 
The recommendations contained in this document represent Delta's professional opinions based upon the cur-
rently available information and are arrived at in accordance with currently acceptable professional standards. 
This document is based upon a specific scope of work requested by the client.  The Contract between Delta 
and its client outlines the scope of work, and only those tasks specifically authorized by that contract or out-
lined in this document were performed.  This document is intended only for the use of Delta's Client and any-
one else specifically listed on this document.  Delta will not and cannot be liable for unauthorized reliance by 
any other third party.  Other than as contained in this paragraph, Delta makes no express or implied warranty 
as to the contents of this document.  





 

TABLE 



Sample Ethyl- Total 1,1-difluoro-
Location TPH-g Benzene Toluene benzene Xylenes MTBE TBA ethane

(depth, feet) Date (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) a

P-24 (3) 09/23/09 160,000 1.9 25 ND<2.2 ND<8.7 ND<7.2 ND<15 570,000
P-24 (5) 09/23/09 340,000 ND<3.2 ND<38 ND<4.3 ND<17 ND<14 ND<30 1,000,000
P-24 (8) 09/23/09 48,000 1.7 ND<19 ND<2.2 ND<8.7 ND<7.2 ND<15 3,900,000
P-25 (3) 09/23/09 2,900,000 ND<64 ND<750 ND<87 ND<350 ND<7.2 ND<610 2,600,000
P-25 (5) 09/23/09 ND<5,700 ND<1.6 ND<19 ND<2.2 ND<8.7 ND<19 ND<15 4,300
P-25 (8) 09/23/09 ND<5,700 ND<1.6 ND<19 ND<2.2 ND<8.7 ND<7.2 ND<15 210
P-26 (3) 09/23/09 ND<5,700 1.8 21 ND<2.2 ND<8.7 ND<7.2 ND<15 28
P-26 (5) 09/23/09 610,000 ND<6.4 ND<75 ND<8.7 ND<35 ND<29 ND<61 1,300,000
P-26 (8) 09/23/09 2,600,000 ND<64 ND<750 ND<87 ND<350 ND<350 ND<610 4,800,000
P-27 (3) 09/24/09 410,000 ND<4.0 ND<47 ND<5.4 ND<22 ND<18 ND<38 710,000
P-27 (5) 09/24/09 120,000 ND<1.6 ND<19 ND<2.2 ND<8.7 ND<7.2 ND<15 14,000
P-27 (8) 09/24/09 570,000 ND<4.0 ND<47 ND<5.4 ND<22 ND<18 ND<38 860,000
P-28 (3) 09/24/09 1,200,000 ND<8.0 ND<94 ND<11 ND<43 ND<36 ND<76 2,200,000
P-28 (5) 09/24/09 58,000 1.8 ND<19 ND<2.2 ND<8.7 ND<7.2 ND<15 11,000

P-28 (8) b 09/24/09 270,000 ND<3.2 ND<38 ND<4.3 ND<17 ND<14 ND<30 42,000
P-29 (3) 09/24/09 1,200,000 ND<8.0 ND<94 ND<11 ND<43 ND<36 ND<76 2,000,000
P-29 (5) 09/24/09 660,000 ND<6.4 ND<75 ND<8.7 ND<35 ND<29 ND<61 1,300,000

P-29 (8) b 09/24/09 46,000 ND<1.6 ND<19 ND<2.2 ND<8.7 ND<7.2 ND<15 83,000

Abbreviations and Notes:
TPH-g - Total petroleum hydrocarbons as gasoline
MTBE - Methyl-tert butyl ether
TBA - Tert-butyl alcohol

(µg/m3) - micrograms per cubic meter
ND - Not detected above shown detection limit

a.   Concentrations exceeding 10,000 µg/m3 generally indicate the presence of a leak
b.   Dilution analysis was performed outside the recommended holding time for tracer gas compound (1,1-diflurorethane)

San Leandro, California

Table 1
Soil Vapor Sampling Analytical Data

Former Shell Service Station
15275 Washington Avenue
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APPENDIX A 

ALAMEDA COUNTY HEALTH CARE SERVICES AGENCY LETTER 













 

APPENDIX B 

ALAMEDA COUNTY PUBLIC WORKS WELL PERMIT 



Alameda County Public Works Agency - Water Resources Well Permit

399 Elmhurst Street
Hayward, CA  94544-1395

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

Application Approved on: 09/24/2009 By jamesy Permit Numbers: W2009-0894
Permits Valid from 09/23/2009 to 09/24/2009

Application Id: 1251506410701 City of Project Site:San Leandro
Site Location: 747 Lewelling Blvd.

San Leandro
Project Start Date: 09/23/2009 Completion Date:09/24/2009
Assigned Inspector: Contact James Yoo at (510) 670-6633 or jamesy@acpwa.org

Applicant: Delta Consultants - Abhik Dutta Phone: 408-826-1869
312 Piercy Rd, San Jose, CA  95138

Property Owner: Frank Salel Phone: --
871 38th Ave, Santa Cruz, CA  95062

Client: Abhik Dutta Phone: 408-826-1869
312 Piercy Rd, San Jose, CA  95138

Contact: Abhik Dutta Phone: --
Cell: --

Total Due: $265.00
Receipt Number: WR2009-0353   Total Amount Paid: $265.00
Payer Name : Regigna Bussard   Paid By: MC PAID IN FULL

Works Requesting Permits:

Borehole(s) for Geo Probes-Sampling 24 to 72 hours only - 18 Boreholes 

Driller: GREGG Drilling - Lic #: 485165 - Method: DP Work Total: $265.00

Specifications

Permit

Number

Issued Dt Expire Dt #

Boreholes

Hole Diam Max Depth

W2009-

0894

09/24/2009 12/22/2009 18 4.00 in. 8.00 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. The containers shall

be clearly labeled to the ownership of the container and labeled hazardous or non-hazardous.

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.

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. Applicant shall contact James Yoo for an inspection time at 510-670-6633 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.

5. Permitte, 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,



Alameda County Public Works Agency - Water Resources Well Permit

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.

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. 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 C 

CERTIFIED ANALYTICAL REPORTS  
WITH CHAIN-OF-CUSTODY DOCUMENTATION 



aboratories, Inc.
nvironmental

alscience

October 06, 2009

Sunzanne McClukin
Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401
P

09-09-1804Calscience Work Order No.:Subject:
15275 Washington, San Leandro, CAClient Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 9/24/2009 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.

Xuan H. Dang
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

Page 1 of 15



Analytical Reportnvironmental
aboratories, Inc.

alscience

Delta Environmental Consultants, Inc. 09/24/09Date Received:
312 Piercy Rd. 09-09-1804Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-3MMethod:

Project: 15275 Washington, San Leandro, CA Page 1 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

09/23/09 N/A 09/24/09Air 090924L02P-24 (3) 09-09-1804-1-A GC 39
13:5210:20

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 143

09/23/09 N/A 09/24/09Air 090924L02P-24 (5) 09-09-1804-2-A GC 39
14:1010:25

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 189

09/23/09 N/A 09/24/09Air 090924L02P-24 (8) 09-09-1804-3-A GC 39
14:1910:30

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 113

09/23/09 N/A 09/24/09Air 090924L02P-25 (3) 09-09-1804-4-A GC 39
15:2812:10

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 3.8 2.5770

09/23/09 N/A 09/24/09Air 090924L02P-25 (5) 09-09-1804-5-A GC 39
14:3712:15

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1ND

09/23/09 N/A 09/24/09Air 090924L02P-25 (8) 09-09-1804-6-A GC 39
16:1212:20

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1ND

 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 2 of 15



Analytical Reportnvironmental
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Delta Environmental Consultants, Inc. 09/24/09Date Received:
312 Piercy Rd. 09-09-1804Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-3MMethod:

Project: 15275 Washington, San Leandro, CA Page 2 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

09/23/09 N/A 09/24/09Air 090924L02P-26 (3) 09-09-1804-7-A GC 39
14:5714:05

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1ND

09/23/09 N/A 09/24/09Air 090924L02P-26 (5) 09-09-1804-8-A GC 39
15:0614:10

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1160

09/23/09 N/A 09/24/09Air 090924L02P-26 (8) 09-09-1804-9-A GC 39
15:3914:15

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 3.8 2.5690

N/AN/A 09/24/09Air 090924L02Method Blank 098-01-005-1,965 GC 39
09:30

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1ND

 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 15



Analytical Report

aboratories, Inc.
nvironmental

alscience

Delta Environmental Consultants, Inc. 09/24/09Date Received:
312 Piercy Rd. 09-09-1804Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-15MMethod:

Project: 15275 Washington, San Leandro, CA Page 1 of 4
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ppm (v/v)

Instrument

09/23/09 N/A 09/25/09Air 090925L01P-24 (3) 09-09-1804-1-A GC/MS K
13:2310:20

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene 0.00050 10.0006 Tert-Butyl Alcohol (TBA) 0.0050 1ND
Ethylbenzene 0.00050 1ND Toluene 0.0050 10.0066
Methyl-t-Butyl Ether (MTBE) 0.0020 1ND 1,1-Difluoroethane 8.0 4000210
Xylenes (total) 0.0020 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129102 1,2-Dichloroethane-d4 47-137102
Toluene-d8 78-15697

09/23/09 N/A 09/25/09Air 090925L01P-24 (5) 09-09-1804-2-A GC/MS K
14:0910:25

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene 0.0010 2ND Tert-Butyl Alcohol (TBA) 0.010 2ND
Ethylbenzene 0.0010 2ND Toluene 0.010 2ND
Methyl-t-Butyl Ether (MTBE) 0.0040 2ND 1,1-Difluoroethane 8.0 4000380
Xylenes (total) 0.0040 2ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129106 1,2-Dichloroethane-d4 47-13795
Toluene-d8 78-156100

09/23/09 N/A 09/25/09Air 090925L01P-24 (8) 09-09-1804-3-A GC/MS K
14:5510:30

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene   0.00050 1 0.0005 Tert-Butyl Alcohol (TBA)   0.0050 1ND
Ethylbenzene   0.00050 1ND Toluene   0.0050 1ND
Methyl-t-Butyl Ether (MTBE)   0.0020 1ND 1,1-Difluoroethane 40 200001400
Xylenes (total)   0.0020 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129104 1,2-Dichloroethane-d4 47-13796
Toluene-d8 78-15699

 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

Delta Environmental Consultants, Inc. 09/24/09Date Received:
312 Piercy Rd. 09-09-1804Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-15MMethod:

Project: 15275 Washington, San Leandro, CA Page 2 of 4
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ppm (v/v)

Instrument

09/23/09 N/A 09/25/09Air 090925L01P-25 (3) 09-09-1804-4-A GC/MS K
15:4212:10

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene     0.020 40ND Tert-Butyl Alcohol (TBA)     0.20 40ND
Ethylbenzene     0.020 40ND Toluene     0.20 40ND
Methyl-t-Butyl Ether (MTBE)     0.080 40ND 1,1-Difluoroethane 340 1700009700
Xylenes (total)     0.080 40ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129104 1,2-Dichloroethane-d4 47-13796
Toluene-d8 78-15697

09/23/09 N/A 09/25/09Air 090924L01P-25 (5) 09-09-1804-5-A GC/MS K
03:1312:15

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene 0.00050 1ND Tert-Butyl Alcohol (TBA) 0.0050 1ND
Ethylbenzene 0.00050 1ND Toluene 0.0050 1ND
Methyl-t-Butyl Ether (MTBE) 0.0020 1ND 1,1-Difluoroethane 0.080 401.6
Xylenes (total) 0.0020 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129111 1,2-Dichloroethane-d4 47-137101
Toluene-d8 78-15698

09/23/09 N/A 09/25/09Air 090924L01P-25 (8) 09-09-1804-6-A GC/MS K
04:0012:20

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene 0.00050 1ND Tert-Butyl Alcohol (TBA) 0.0050 1ND
Ethylbenzene 0.00050 1ND Toluene 0.0050 1ND
Methyl-t-Butyl Ether (MTBE) 0.0020 1ND 1,1-Difluoroethane 0.0020 10.079
Xylenes (total) 0.0020 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129110 1,2-Dichloroethane-d4 47-137100
Toluene-d8 78-15699

 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

Delta Environmental Consultants, Inc. 09/24/09Date Received:
312 Piercy Rd. 09-09-1804Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-15MMethod:

Project: 15275 Washington, San Leandro, CA Page 3 of 4
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ppm (v/v)

Instrument

09/23/09 N/A 09/25/09Air 090924L01P-26 (3) 09-09-1804-7-A GC/MS K
04:4614:05

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene 0.00050 10.00055 Tert-Butyl Alcohol (TBA) 0.0050 1ND
Ethylbenzene 0.00050 1ND Toluene 0.0050 10.0056
Methyl-t-Butyl Ether (MTBE) 0.0020 1ND 1,1-Difluoroethane 0.0020 10.010
Xylenes (total) 0.0020 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129109 1,2-Dichloroethane-d4 47-13795
Toluene-d8 78-15699

09/23/09 N/A 09/25/09Air 090925L01P-26 (5) 09-09-1804-8-A GC/MS K
16:2814:10

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene   0.0020 4ND Tert-Butyl Alcohol (TBA)   0.020 4ND
Ethylbenzene   0.0020 4ND Toluene   0.020 4ND
Methyl-t-Butyl Ether (MTBE)   0.0080 4ND 1,1-Difluoroethane 20 10000480
Xylenes (total)   0.0080 4ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129104 1,2-Dichloroethane-d4 47-13795
Toluene-d8 78-15698

09/23/09 N/A 09/25/09Air 090925L01P-26 (8) 09-09-1804-9-A GC/MS K
17:1414:15

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene   0.020 40ND Tert-Butyl Alcohol (TBA)   0.20 40ND
Ethylbenzene   0.020 40ND Toluene   0.20 40ND
Methyl-t-Butyl Ether (MTBE)   0.080 40ND 1,1-Difluoroethane 68 340001800
Xylenes (total)   0.080 40ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129101 1,2-Dichloroethane-d4 47-13794
Toluene-d8 78-15698

 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

Delta Environmental Consultants, Inc. 09/24/09Date Received:
312 Piercy Rd. 09-09-1804Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-15MMethod:

Project: 15275 Washington, San Leandro, CA Page 4 of 4
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ppm (v/v)

Instrument

N/AN/A 09/24/09Air 090924L01Method Blank 099-12-981-24 GC/MS K
14:22

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.00050 1ND Tert-Butyl Alcohol (TBA) 0.0050 1ND
Ethylbenzene 0.00050 1ND Toluene 0.0050 1ND
Methyl-t-Butyl Ether (MTBE) 0.0020 1ND 1,1-Difluoroethane 0.0020 1ND
Xylenes (total) 0.0020 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129100 1,2-Dichloroethane-d4 47-13796
Toluene-d8 78-15698

N/AN/A 09/25/09Air 090925L01Method Blank 099-12-981-40 GC/MS K
11:51

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.00050 1ND Tert-Butyl Alcohol (TBA) 0.0050 1ND
Ethylbenzene 0.00050 1ND Toluene 0.0050 1ND
Methyl-t-Butyl Ether (MTBE) 0.0020 1ND 1,1-Difluoroethane 0.0020 1ND
Xylenes (total) 0.0020 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129100 1,2-Dichloroethane-d4 47-13798
Toluene-d8 78-15698

N/AN/A 09/26/09Air 090926L01Method Blank 099-12-981-41 GC/MS V
14:16

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.00050 1ND Tert-Butyl Alcohol (TBA) 0.0050 1ND
Ethylbenzene 0.00050 1ND Toluene 0.0050 1ND
Methyl-t-Butyl Ether (MTBE) 0.0020 1ND 1,1-Difluoroethane 0.0020 1ND
Xylenes (total) 0.0020 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12993 1,2-Dichloroethane-d4 47-13799
Toluene-d8 78-15698

 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

aboratories, Inc.
nvironmental Quality Control - Duplicate

Work Order No:

Method:

Project:

Preparation:

Date Received:Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401

15275 Washington, San Leandro, CA

EPA TO-3M
N/A

09/24/09
09-09-1804

N/A

Quality Control Sample ID
Duplicate Batch

NumberMatrix

09/24/09

Instrument

P-24 (3) GC 39Air 090924D02

Date
Prepared:

Date
Analyzed:

QualifiersRPD CLParameter RPDSample Conc DUP Conc

TPH as Gasoline 0-2043 45 6

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

RPD - Relative Percent Difference , CL - Control Limit

Page 8 of 15



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA TO-15M

09-09-1804

15275 Washington, San Leandro, CA

N/APreparation:
Work Order No:
Date Received:

Project:

Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS K 090924L01

Date
Prepared

N/A

Date
Analyzed

09/24/09

Quality Control Sample ID

099-12-981-24

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
118 0-401360-156Benzene 104 44-172
110 0-321264-154Carbon Tetrachloride 98 49-169
121 0-361054-1441,2-Dibromoethane 109 39-159
121 0-471034-1601,2-Dichlorobenzene 109 13-181
107 0-30969-1531,2-Dichloroethane 97 55-167
125 0-351367-1571,2-Dichloropropane 109 52-172
118 0-471136-1561,4-Dichlorobenzene 106 16-176
144 0-351361-157c-1,3-Dichloropropene 127 45-173
126 0-381052-154Ethylbenzene 113 35-171
123 0-381052-148o-Xylene 111 36-164
100 0-411142-156p/m-Xylene 90 23-175
115 0-401056-152Tetrachloroethene 104 40-168
122 0-431056-146Toluene 110 41-161
115 0-341263-159Trichloroethene 102 47-175
126 0-371465-1491,1,2-Trichloroethane 109 51-163
110 0-36945-177Vinyl Chloride 101 23-199

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

0Total number of ME compounds :
16Total 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 TO-15M

09-09-1804

15275 Washington, San Leandro, CA

N/APreparation:
Work Order No:
Date Received:

Project:

Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS K 090925L01

Date
Prepared

N/A

Date
Analyzed

09/25/09

Quality Control Sample ID

099-12-981-40

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
124 0-401660-156Benzene 105 44-172
123 0-321564-154Carbon Tetrachloride 106 49-169
130 0-361454-1441,2-Dibromoethane 113 39-159
134 0-471434-1601,2-Dichlorobenzene 117 13-181
116 0-301169-1531,2-Dichloroethane 104 55-167
130 0-351667-1571,2-Dichloropropane 111 52-172
131 0-471536-1561,4-Dichlorobenzene 113 16-176
154 0-351761-157c-1,3-Dichloropropene 130 45-173
135 0-381552-154Ethylbenzene 116 35-171
134 0-381452-148o-Xylene 117 36-164
109 0-411442-156p/m-Xylene 94 23-175
123 0-401556-152Tetrachloroethene 107 40-168
128 0-431456-146Toluene 111 41-161
124 0-341763-159Trichloroethene 105 47-175
134 0-371865-1491,1,2-Trichloroethane 112 51-163
119 0-361245-177Vinyl Chloride 106 23-199

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

0Total number of ME compounds :
16Total 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 TO-15M

09-09-1804

15275 Washington, San Leandro, CA

N/APreparation:
Work Order No:
Date Received:

Project:

Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS V 090926L01

Date
Prepared

N/A

Date
Analyzed

09/26/09

Quality Control Sample ID

099-12-981-41

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
102 0-40160-156Benzene 101 44-172
122 0-32464-154Carbon Tetrachloride 117 49-169
114 0-36054-1441,2-Dibromoethane 114 39-159
108 0-47334-1601,2-Dichlorobenzene 111 13-181
107 0-30269-1531,2-Dichloroethane 105 55-167
103 0-35667-1571,2-Dichloropropane 109 52-172
106 0-47236-1561,4-Dichlorobenzene 109 16-176
122 0-35661-157c-1,3-Dichloropropene 129 45-173
107 0-38152-154Ethylbenzene 106 35-171
108 0-38052-148o-Xylene 107 36-164
109 0-41242-156p/m-Xylene 107 23-175
110 0-40156-152Tetrachloroethene 110 40-168
105 0-43056-146Toluene 105 41-161
114 0-34263-159Trichloroethene 117 47-175
111 0-37565-1491,1,2-Trichloroethane 117 51-163
111 0-36245-177Vinyl Chloride 110 23-199

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

0Total number of ME compounds :
16Total 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 11 of 15



alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

09-09-1804

See applicable analysis comment.*
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of
control due to matrix interference.  The associated LCS and/or LCSD was in control and,
therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD associated with this batch of samples was out of control due to a matrix
interference effect. The associated batch LCS/LCSD was in control and, hence, the
associated sample data was reported with no further corrective action required.

5

Result is the average of all dilutions, as defined by the method.A
Analyte was present in the associated method blank.B
Analyte presence was not confirmed on primary column.C
Concentration exceeds the calibration range.E
Sample received and/or analyzed past the recommended holding time.H
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS Recovery Percentage is within LCS ME Control Limit range.ME
Nontarget Analyte.N
Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

Undetected at the laboratory method detection limit.U
% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis,
not corrected for % moisture.

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

alscience

October 07, 2009

Suzanne McClurkin-Nelson
Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401
P

09-09-1884Calscience Work Order No.:Subject:
15275 Washington, San Leandro, CAClient Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 9/25/2009 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.

Xuan H. Dang
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

Page 1 of 18



CASE NARRATIVE

Calscience Work Order No.: 09-09-1884

EPA TO-15M

There was insufficient sample volume to perform dilutions on samples P-27 (5)
and P-28(5). 1,1-Difluoroethane was reported with an E qualifier for both samples
which indicated that the concentration reported for this compound exceeds the
calibration range.

Page 2 of 18



Analytical Reportnvironmental
aboratories, Inc.

alscience

Delta Environmental Consultants, Inc. 09/25/09Date Received:
312 Piercy Rd. 09-09-1884Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-3MMethod:

Project: 15275 Washington, San Leandro, CA Page 1 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

09/24/09 N/A 09/25/09Air 090925L01P-27 (3) 09-09-1884-1-A GC 13
10:4709:25

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1110

09/24/09 N/A 09/25/09Air 090925L01P-27 (5) 09-09-1884-2-A GC 13
10:5709:20

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 133

09/24/09 N/A 09/25/09Air 090925L01P-27 (8) 09-09-1884-3-A GC 13
11:0809:15

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1150

09/24/09 N/A 09/25/09Air 090925L01P-28 (3) 09-09-1884-4-A GC 13
11:1711:10

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1310

09/24/09 N/A 09/25/09Air 090925L01P-28 (5) 09-09-1884-5-A GC 13
11:2711:00

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 115

09/24/09 N/A 09/25/09Air 090925L01P-28 (8) 09-09-1884-6-A GC 13
11:3811:05

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 171

 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

Delta Environmental Consultants, Inc. 09/25/09Date Received:
312 Piercy Rd. 09-09-1884Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-3MMethod:

Project: 15275 Washington, San Leandro, CA Page 2 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

09/24/09 N/A 09/25/09Air 090925L01P-29 (3) 09-09-1884-7-A GC 13
11:4712:35

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1310

09/24/09 N/A 09/25/09Air 090925L01P-29 (5) 09-09-1884-8-A GC 13
11:5812:25

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1170

09/24/09 N/A 09/25/09Air 090925L01P-29 (8) 09-09-1884-9-A GC 13
12:0812:30

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 112

N/AN/A 09/25/09Air 090925L01Method Blank 098-01-005-1,966 GC 13
08:50

QualParameter Result RL UnitsDF

ppm (v/v)TPH as Gasoline 1.5 1ND

 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

Delta Environmental Consultants, Inc. 09/25/09Date Received:
312 Piercy Rd. 09-09-1884Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-15MMethod:

Project: 15275 Washington, San Leandro, CA Page 1 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

09/24/09 N/A 09/25/09Air 090925L01P-27 (3) 09-09-1884-1-A GC/MS K
18:0109:25

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene   0.0040 2.5ND Tert-Butyl Alcohol (TBA)   0.038 2.5ND
Ethylbenzene   0.0054 2.5ND Toluene   0.047 2.5ND
Methyl-t-Butyl Ether (MTBE)   0.018 2.5ND 1,1-Difluoroethane 22 4000710
Xylenes (total)   0.022 2.5ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129100 1,2-Dichloroethane-d4 47-13797
Toluene-d8 78-15698

09/24/09 N/A 09/25/09Air 090925L01P-27 (5) 09-09-1884-2-A GC/MS K
18:4609:20

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene 0.0016 1ND Tert-Butyl Alcohol (TBA) 0.015 1ND
Ethylbenzene 0.0022 1ND Toluene 0.019 1ND
Methyl-t-Butyl Ether (MTBE) 0.0072 1ND 1,1-Difluoroethane 0.0054 114 E
Xylenes (total) 0.0087 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129104 1,2-Dichloroethane-d4 47-13794
Toluene-d8 78-15697

09/24/09 N/A 09/25/09Air 090925L01P-27 (8) 09-09-1884-3-A GC/MS K
19:3209:15

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene   0.0040 2.5ND Tert-Butyl Alcohol (TBA)   0.038 2.5ND
Ethylbenzene   0.0054 2.5ND Toluene   0.047 2.5ND
Methyl-t-Butyl Ether (MTBE)   0.018 2.5ND 1,1-Difluoroethane 43 8000860
Xylenes (total)   0.022 2.5ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129105 1,2-Dichloroethane-d4 47-13794
Toluene-d8 78-15696

 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

Delta Environmental Consultants, Inc. 09/25/09Date Received:
312 Piercy Rd. 09-09-1884Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-15MMethod:

Project: 15275 Washington, San Leandro, CA Page 2 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

09/24/09 N/A 09/25/09Air 090925L01P-28 (3) 09-09-1884-4-A GC/MS K
20:1911:10

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene   0.0080 5ND Tert-Butyl Alcohol (TBA)   0.076 5ND
Ethylbenzene   0.011 5ND Toluene   0.094 5ND
Methyl-t-Butyl Ether (MTBE)   0.036 5ND 1,1-Difluoroethane 54 100002200
Xylenes (total)   0.043 5ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129101 1,2-Dichloroethane-d4 47-13793
Toluene-d8 78-15697

09/24/09 N/A 09/25/09Air 090925L01P-28 (5) 09-09-1884-5-A GC/MS K
21:0511:00

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene 0.0016 1  0.0018 Tert-Butyl Alcohol (TBA) 0.015 1ND
Ethylbenzene 0.0022 1ND Toluene 0.019 1  0.019
Methyl-t-Butyl Ether (MTBE) 0.0072 1ND 1,1-Difluoroethane 0.0054 111 E
Xylenes (total) 0.0087 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129102 1,2-Dichloroethane-d4 47-13791
Toluene-d8 78-15699

09/24/09 N/A 09/25/09Air 090925L01P-28 (8) 09-09-1884-6-A GC/MS K
21:5211:05

-Dilution analysis was performed outside the recommended holding time.Comment(s):
-The method has been modified to use Tedlar bags instead of Summa Canisters.

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.0032 2ND Tert-Butyl Alcohol (TBA) 0.030 2ND
Ethylbenzene 0.0043 2ND Toluene 0.038 2ND
Methyl-t-Butyl Ether (MTBE) 0.014 2ND 1,1-Difluoroethane 1.4 25042
Xylenes (total) 0.017 2ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129104 1,2-Dichloroethane-d4 47-13791
Toluene-d8 78-15698

 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

Delta Environmental Consultants, Inc. 09/25/09Date Received:
312 Piercy Rd. 09-09-1884Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-15MMethod:

Project: 15275 Washington, San Leandro, CA Page 3 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

09/24/09 N/A 09/25/09Air 090925L01P-29 (3) 09-09-1884-7-A GC/MS K
22:3912:35

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene   0.0080 5ND Tert-Butyl Alcohol (TBA)   0.076 5ND
Ethylbenzene   0.011 5ND Toluene   0.094 5ND
Methyl-t-Butyl Ether (MTBE)   0.036 5ND 1,1-Difluoroethane 54 100002000
Xylenes (total)   0.043 5ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129101 1,2-Dichloroethane-d4 47-13792
Toluene-d8 78-15697

09/24/09 N/A 09/25/09Air 090925L01P-29 (5) 09-09-1884-8-A GC/MS K
23:2712:25

-The method has been modified to use Tedlar bags instead of Summa Canisters.Comment(s):
ResultResult ParameterQual QualParameter RL RLDF DF

Benzene   0.0064 4ND Tert-Butyl Alcohol (TBA)   0.061 4ND
Ethylbenzene   0.0087 4ND Toluene   0.075 4ND
Methyl-t-Butyl Ether (MTBE)   0.029 4ND 1,1-Difluoroethane 54 100001300
Xylenes (total)   0.035 4ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12999 1,2-Dichloroethane-d4 47-13791
Toluene-d8 78-15698

09/24/09 N/A 09/26/09Air 090925L01P-29 (8) 09-09-1884-9-A GC/MS K
00:1512:30

-Dilution analysis was performed outside the recommended holding time.Comment(s):
-The method has been modified to use Tedlar bags instead of Summa Canisters.

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.0016 1ND Tert-Butyl Alcohol (TBA) 0.015 1ND
Ethylbenzene 0.0022 1ND Toluene 0.019 1ND
Methyl-t-Butyl Ether (MTBE) 0.0072 1ND 1,1-Difluoroethane 2.7 50083
Xylenes (total) 0.0087 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129103 1,2-Dichloroethane-d4 47-13789
Toluene-d8 78-15699

 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

Delta Environmental Consultants, Inc. 09/25/09Date Received:
312 Piercy Rd. 09-09-1884Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-15MMethod:

Project: 15275 Washington, San Leandro, CA Page 4 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

N/AN/A 09/29/09Air 090929L01Method Blank 099-12-981-28 GC/MS K
12:01

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.0016 1ND Tert-Butyl Alcohol (TBA) 0.015 1ND
Ethylbenzene 0.0022 1ND Toluene 0.019 1ND
Methyl-t-Butyl Ether (MTBE) 0.0072 1ND 1,1-Difluoroethane 0.0054 1ND
Xylenes (total) 0.0087 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12991 1,2-Dichloroethane-d4 47-13785
Toluene-d8 78-15695

N/AN/A 09/25/09Air 090925L01Method Blank 099-12-981-40 GC/MS K
11:51

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.0016 1ND Tert-Butyl Alcohol (TBA) 0.015 1ND
Ethylbenzene 0.0022 1ND Toluene 0.019 1ND
Methyl-t-Butyl Ether (MTBE) 0.0072 1ND 1,1-Difluoroethane 0.0054 1ND
Xylenes (total) 0.0087 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-129100 1,2-Dichloroethane-d4 47-13798
Toluene-d8 78-15698

N/AN/A 09/26/09Air 090926L01Method Blank 099-12-981-41 GC/MS V
14:16

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.0016 1ND Tert-Butyl Alcohol (TBA) 0.015 1ND
Ethylbenzene 0.0022 1ND Toluene 0.019 1ND
Methyl-t-Butyl Ether (MTBE) 0.0072 1ND 1,1-Difluoroethane 0.0054 1ND
Xylenes (total) 0.0087 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12993 1,2-Dichloroethane-d4 47-13799
Toluene-d8 78-15698

 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

Delta Environmental Consultants, Inc. 09/25/09Date Received:
312 Piercy Rd. 09-09-1884Work Order No:
San Jose, CA 95138-1401 N/APreparation:

EPA TO-15MMethod:

Project: 15275 Washington, San Leandro, CA Page 5 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

Units: ug/L

Instrument

N/AN/A 09/28/09Air 090928L01Method Blank 099-12-981-42 GC/MS V
15:23

ResultResult ParameterQual QualParameter RL RLDF DF
Benzene 0.0016 1ND Tert-Butyl Alcohol (TBA) 0.015 1ND
Ethylbenzene 0.0022 1ND Toluene 0.019 1ND
Methyl-t-Butyl Ether (MTBE) 0.0072 1ND 1,1-Difluoroethane 0.0054 1ND
Xylenes (total) 0.0087 1ND

REC (%)REC (%) QualSurrogates:QualSurrogates: Control
Limits

Control
Limits

1,4-Bromofluorobenzene 57-12996 1,2-Dichloroethane-d4 47-137102
Toluene-d8 78-156100

 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

aboratories, Inc.
nvironmental Quality Control - Duplicate

Work Order No:

Method:

Project:

Preparation:

Date Received:Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401

15275 Washington, San Leandro, CA

EPA TO-3M
N/A

09/25/09
09-09-1884

N/A

Quality Control Sample ID
Duplicate Batch

NumberMatrix

09/25/09

Instrument

P-28 (3) GC 13Air 090925D01

Date
Prepared:

Date
Analyzed:

QualifiersRPD CLParameter RPDSample Conc DUP Conc

TPH as Gasoline 0-20310 310 1

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

RPD - Relative Percent Difference , CL - Control Limit

Page 10 of 18



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA TO-15M

09-09-1884

15275 Washington, San Leandro, CA

N/APreparation:
Work Order No:
Date Received:

Project:

Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS K 090925L01

Date
Prepared

N/A

Date
Analyzed

09/25/09

Quality Control Sample ID

099-12-981-40

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
124 0-401660-156Benzene 105 44-172
123 0-321564-154Carbon Tetrachloride 106 49-169
130 0-361454-1441,2-Dibromoethane 113 39-159
134 0-471434-1601,2-Dichlorobenzene 117 13-181
116 0-301169-1531,2-Dichloroethane 104 55-167
130 0-351667-1571,2-Dichloropropane 111 52-172
131 0-471536-1561,4-Dichlorobenzene 113 16-176
154 0-351761-157c-1,3-Dichloropropene 130 45-173
135 0-381552-154Ethylbenzene 116 35-171
134 0-381452-148o-Xylene 117 36-164
109 0-411442-156p/m-Xylene 94 23-175
123 0-401556-152Tetrachloroethene 107 40-168
128 0-431456-146Toluene 111 41-161
124 0-341763-159Trichloroethene 105 47-175
134 0-371865-1491,1,2-Trichloroethane 112 51-163
119 0-361245-177Vinyl Chloride 106 23-199

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

0Total number of ME compounds :
16Total 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 TO-15M

09-09-1884

15275 Washington, San Leandro, CA

N/APreparation:
Work Order No:
Date Received:

Project:

Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS V 090926L01

Date
Prepared

N/A

Date
Analyzed

09/26/09

Quality Control Sample ID

099-12-981-41

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
102 0-40160-156Benzene 101 44-172
122 0-32464-154Carbon Tetrachloride 117 49-169
114 0-36054-1441,2-Dibromoethane 114 39-159
108 0-47334-1601,2-Dichlorobenzene 111 13-181
107 0-30269-1531,2-Dichloroethane 105 55-167
103 0-35667-1571,2-Dichloropropane 109 52-172
106 0-47236-1561,4-Dichlorobenzene 109 16-176
122 0-35661-157c-1,3-Dichloropropene 129 45-173
107 0-38152-154Ethylbenzene 106 35-171
108 0-38052-148o-Xylene 107 36-164
109 0-41242-156p/m-Xylene 107 23-175
110 0-40156-152Tetrachloroethene 110 40-168
105 0-43056-146Toluene 105 41-161
114 0-34263-159Trichloroethene 117 47-175
111 0-37565-1491,1,2-Trichloroethane 117 51-163
111 0-36245-177Vinyl Chloride 110 23-199

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

0Total number of ME compounds :
16Total 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 TO-15M

09-09-1884

15275 Washington, San Leandro, CA

N/APreparation:
Work Order No:
Date Received:

Project:

Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS V 090928L01

Date
Prepared

N/A

Date
Analyzed

09/28/09

Quality Control Sample ID

099-12-981-42

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
95 0-40360-156Benzene 98 44-172
113 0-32464-154Carbon Tetrachloride 117 49-169
106 0-36454-1441,2-Dibromoethane 110 39-159
108 0-47234-1601,2-Dichlorobenzene 110 13-181
100 0-30469-1531,2-Dichloroethane 104 55-167
98 0-35467-1571,2-Dichloropropane 101 52-172
108 0-47136-1561,4-Dichlorobenzene 109 16-176
115 0-35461-157c-1,3-Dichloropropene 120 45-173
101 0-38252-154Ethylbenzene 103 35-171
106 0-38152-148o-Xylene 107 36-164
104 0-41142-156p/m-Xylene 106 23-175
101 0-40356-152Tetrachloroethene 104 40-168
97 0-43356-146Toluene 100 41-161
106 0-34463-159Trichloroethene 110 47-175
106 0-37365-1491,1,2-Trichloroethane 110 51-163
103 0-36145-177Vinyl Chloride 104 23-199

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

0Total number of ME compounds :
16Total 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 TO-15M

09-09-1884

15275 Washington, San Leandro, CA

N/APreparation:
Work Order No:
Date Received:

Project:

Delta Environmental Consultants, Inc.
312 Piercy Rd.
San Jose, CA 95138-1401

N/A

Matrix

Air

Instrument
LCS/LCSD Batch

Number

GC/MS K 090929L01

Date
Prepared

N/A

Date
Analyzed

09/29/09

Quality Control Sample ID

099-12-981-28

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
91 0-40260-156Benzene 92 44-172
82 0-32264-154Carbon Tetrachloride 83 49-169
97 0-36154-1441,2-Dibromoethane 98 39-159
106 0-47234-1601,2-Dichlorobenzene 108 13-181
78 0-30169-1531,2-Dichloroethane 78 55-167
97 0-35167-1571,2-Dichloropropane 98 52-172
102 0-47236-1561,4-Dichlorobenzene 104 16-176
108 0-35261-157c-1,3-Dichloropropene 110 45-173
101 0-38152-154Ethylbenzene 101 35-171
100 0-38252-148o-Xylene 101 36-164
80 0-41142-156p/m-Xylene 81 23-175
92 0-40156-152Tetrachloroethene 92 40-168
98 0-43056-146Toluene 97 41-161
88 0-34263-159Trichloroethene 90 47-175
97 0-37265-1491,1,2-Trichloroethane 99 51-163
82 0-36045-177Vinyl Chloride 82 23-199

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

0Total number of ME compounds :
16Total 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

09-09-1884

See applicable analysis comment.*
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of
control due to matrix interference.  The associated LCS and/or LCSD was in control and,
therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD associated with this batch of samples was out of control due to a matrix
interference effect. The associated batch LCS/LCSD was in control and, hence, the
associated sample data was reported with no further corrective action required.

5

Result is the average of all dilutions, as defined by the method.A
Analyte was present in the associated method blank.B
Analyte presence was not confirmed on primary column.C
Concentration exceeds the calibration range.E
Sample received and/or analyzed past the recommended holding time.H
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS Recovery Percentage is within LCS ME Control Limit range.ME
Nontarget Analyte.N
Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

Undetected at the laboratory method detection limit.U
% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis,
not corrected for % moisture.

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

HISTORICAL SOIL VAPOR DATA 



TABLE 1
SOIL VAPOR SAMPLING ANALYTICAL DATA

Former Shell Service Station
15275 Washington Boulevard

San Leandro, CA

Well ID Date Depth TPH-g B T E X MTBE TBA 2-Propanol

(feet) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3)

P-10 6/11/2008 5.5 ft 100,000 <2.7 14 3.9 11.8 <3.0 43 <8.2

P-11 6/11/2008 5.5 ft 8,000,000 1,100 240 <180 <180 <150 <520 <420

P-12 611/2008 5.5 ft 7,800,000 810 <630 <730 <730 <600 <5,100 <1,600

P-13 6/10/2008 5.5 ft 5,300 <2.5 5.6 <3.4 3.6 <2.8 <24 <7.8

P-14 6/10/2008 5.5 ft 2,100,000 1400 <130 4,700 280 <120 <1,000 <340

P-15 6/11/2008 5.5 ft 160,000 <54 <63 <73 <73 <60 <150 <160

P-16 6/10/2008 5.5 ft 130,000 <13 <15 26 <17 <14 <120 <120

P-17 6/10/2008 5.5 ft 450 <2.5 5.4 <3.4 3.6 <2.8 <23 <7.6

P-17D 6/10/2008 5.5 ft 1,100 <2.5 4.0 <3.4 <3.4 <2.8 <24 <7.8

P-18 6/10/2008 5.5 ft 13,000 3.2 6.0 <3.6 4.0 <3.0 36 <8.2

P-19 6/10/2008 5.5 ft 9,000,000 600 270 <180 <180 <150 <510 <410

P-20 6/10/2008 5.5 ft 26,000 <2.5 240 <3.4 <3.4 <2.8 55 27

P-20LD 6/10/2008 5.5 ft 26,000 <2.5 230 <3.4 <3.4 <2.8 52 29

P-21 6/10/2008 5.5 ft 8,200,000 6,400 280 27,000 3,500 <100 <340 <280

P-22 6/10/2008 5.5 ft 8,200,000 1,400 <320 14,000 <360 <300 <1,000 <820

P-23 6/10/2008 5.5 ft 6,500,000 12,000 190 46,000 25,120 <56 <190 <150

P-23LD 6/10/2008 5.5 ft 6,500,000 11,000 180 44,000 23,110 <56 <190 <150

Abbreviations:

TPH-g = Total petroleum hydrocarbons as gasoline by EPA Method T0-14/T0-15

BTEX = Benzene, toluene, ethylbenzene, total xylenes by EPA Method T0-14A/T0-15

MTBE = Methyl tert-butyl ether

TBA = Tert-butyl-alcohol

2-Propanol= Isopropyl alcohol

ug/m3 = Microgram per cubic meter

<n =  Not detected, below method detection limit

D = Duplicate sample

LD = Lab duplicate

Page 1















 

APPENDIX E 

TABLE E-2 - SOIL GAS SCREENING LEVELS FOR  
EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS 



  
 
 

Screening for Environmental Concerns at Sites 
with Contaminated Soil and Groundwater 
 
 
 
 
 
 
 
 
 
Prepared by: 

California Regional Water Quality Control Board 
San Francisco Bay Region 
1515 Clay Street, Suite 1400 
Oakland, California 94612 
 
 
 
INTERIM FINAL - November 2007 
(Revised May 2008)



Table E-2. Shallow Soil Gas Screening Levels
for Evaluation of Potential Vapor Intrusion Concerns

(volatile chemicals only)

Commercial/Industrial Land Use

Lowest Carcinogenic Noncarcinogenic Lowest Carcinogenic Noncarcinogenic
Residential Effects Effects C/I Effects Effects

Chemcial (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)
Acenaphthene V S 4.4E+04 4.4E+04 1.2E+05 1.2E+05
Acenaphthylene V S 2.2E+04 2.2E+04 6.1E+04 6.1E+04
Acetone V L 6.6E+05 6.6E+05 1.8E+06 1.8E+06
Aldrin NV S
Anthracene V S 2.2E+05 2.2E+05 6.1E+05 6.1E+05
Antimony NV S
Arsenic NV S
Barium NV S
Benzene V L 8.4E+01 8.4E+01 6.3E+03 2.8E+02 2.8E+02 1.8E+04
Benzo(a)anthracene NV S
Benzo(b)fluoranthene NV S
Benzo(k)fluoranthene NV S
Benzo(g,h,i)perylene NV S
Benzo(a)pyrene NV S
Beryllium NV S
1,1-Biphenyl V S
Bis(2-chloroethyl) ether V L 7.4E+00 7.4E+00 2.5E+01 2.5E+01
Bis(2-chloroisopropyl) ether V L 3.4E+00 3.4E+00 2.9E+04 1.2E+01 1.2E+01 8.2E+04
Bis(2-ethylhexyl) phthalate NV S
Boron NV S
Bromodichloromethane V L 1.4E+02 1.4E+02 1.5E+04 4.6E+02 4.6E+02 4.1E+04
Bromoform (Tribromomethane) NV S
Bromomethane V G 1.0E+03 1.0E+03 2.9E+03 2.9E+03
Cadmium NV S
Carbon tetrachloride V L 1.9E+01 1.9E+01 8.3E+03 6.3E+01 6.3E+01 2.3E+04
Chlordane NV S
p -Chloroaniline NV S
Chlorobenzene V L 2.1E+05 2.1E+05 5.8E+05 5.8E+05
Chloroethane V G 2.1E+04 2.1E+04 5.8E+04 5.8E+04
Chloroform V L 4.6E+02 4.6E+02 6.3E+04 1.5E+03 1.5E+03 1.8E+05
Chloromethane V G 1.9E+04 1.9E+04 5.3E+04 5.3E+04
2-Chlorophenol V L 3.7E+03 3.7E+03 1.0E+04 1.0E+04
Chromium (total) NV S
Chromium III NV S
Chromium VI NV S

Physical
State

Residential Exposure
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Table E-2. Shallow Soil Gas Screening Levels
for Evaluation of Potential Vapor Intrusion Concerns

(volatile chemicals only)

Commercial/Industrial Land Use

Lowest Carcinogenic Noncarcinogenic Lowest Carcinogenic Noncarcinogenic
Residential Effects Effects C/I Effects Effects

Chemcial (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)
Physical

State

Residential Exposure

Chrysene NV S
Cobalt NV S
Copper NV S
Cyanide NV S 1.5E+04 1.5E+04 4.1E+04 4.1E+04
Dibenz(a,h)anthracene NV S
Dibromochloromethane V S
1,2-dibromo-3-chloropropane V L 1.3E+00 1.3E+00 4.2E+01 4.3E+00 4.3E+00 1.2E+02
1,2-Dibromoethane V S 4.1E+00 4.1E+00 1.9E+03 1.4E+01 1.4E+01 5.3E+03
1,2-Dichlorobenzene V L 4.2E+04 4.2E+04 1.2E+05 1.2E+05
1,3-Dichlorobenzene V L 2.2E+04 2.2E+04 6.1E+04 6.1E+04
1,4-Dichlorobenzene V S 2.2E+02 2.2E+02 1.7E+05 7.4E+02 7.4E+02 4.7E+05
3,3-Dichlorobenzidine NV S
Dichlorodiphenyldichloroethane (DDD) NV S
Dichlorodiphenyldichloroethene (DDE) NV S
Dichlorodiphenyltrichloroethane (DDT) NV S
1,1-Dichloroethane V L 1.5E+03 1.5E+03 1.0E+05 5.1E+03 5.1E+03 2.9E+05
1,2-Dichloroethane V L 9.4E+01 9.4E+01 1.0E+03 3.1E+02 3.1E+02 2.9E+03
1,1-Dichloroethene V L 4.2E+04 4.2E+04 1.2E+05 1.2E+05
cis -1,2-Dichloroethene V L 7.3E+03 7.3E+03 2.0E+04 2.0E+04
trans -1,2-Dichloroethene V L 1.5E+04 1.5E+04 4.1E+04 4.1E+04
2,4-Dichlorophenol NV S
1,2-Dichloropropane V L 2.4E+02 2.4E+02 8.3E+02 8.2E+02 8.2E+02 2.3E+03
1,3-Dichloropropene V L 1.5E+02 1.5E+02 4.2E+03 5.1E+02 5.1E+02 1.2E+04
Dieldrin NV S
Diethyl phthalate NV S
Dimethyl phthalate NV S
2,4-Dimethylphenol V S
2,4-Dinitrophenol NV S
2,4-Dinitrotoluene NV S
1,4-Dioxane NV L
Dioxin (2,3,7,8-TCDD) NV S
Endosulfan NV S
Endrin NV S
Ethylbenzene V L 9.8E+02 9.8E+02 2.1E+05 3.3E+03 3.3E+03 5.8E+05
Fluoranthene NV S
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Table E-2. Shallow Soil Gas Screening Levels
for Evaluation of Potential Vapor Intrusion Concerns
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Residential Effects Effects C/I Effects Effects
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Physical
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Residential Exposure

Fluorene V S 2.9E+04 2.9E+04 8.2E+04 8.2E+04
Heptachlor NV S
Heptachlor epoxide NV S
Hexachlorobenzene NV S
Hexachlorobutadiene NV S
γ-Hexachlorocyclohexane (Lindane) NV S
Hexachloroethane NV S
Indeno(1,2,3-c,d)pyrene NV S
Lead NV S
Mercury (elemental) V S 1.9E+01 1.9E+01 5.3E+01 5.3E+01
Methoxychlor NV S
Methylene chloride V L 5.2E+03 5.2E+03 8.3E+04 1.7E+04 1.7E+04 2.3E+05
Methyl ethyl ketone V L 1.0E+06 1.0E+06 2.9E+06 2.9E+06
Methyl isobutyl ketone V L 6.3E+05 6.3E+05 1.8E+06 1.8E+06
Methyl mercury NV S
2-Methylnaphthalene V S
tert -Butyl methyl ether V L 9.4E+03 9.4E+03 6.3E+05 3.1E+04 3.1E+04 1.8E+06
Molybdenum NV S
Naphthalene V S 7.2E+01 7.2E+01 6.3E+02 2.4E+02 2.4E+02 1.8E+03
Nickel NV S
Pentachlorophenol NV S
Perchlorate NV S
Phenanthrene V S 2.2E+04 2.2E+04 6.1E+04 6.1E+04
Phenol NV S
Polychlorinated biphenyls (PCBs) NV S
Pyrene V S 2.2E+04 2.2E+04 6.1E+04 6.1E+04
Selenium NV S
Silver NV S
Styrene V L 1.9E+05 1.9E+05 5.3E+05 5.3E+05
tert -Butyl alcohol V L
1,1,1,2-Tetrachloroethane V L 3.2E+02 3.2E+02 1.1E+03 1.1E+03
1,1,2,2-Tetrachloroethane V L 4.2E+01 4.2E+01 4.4E+04 1.4E+02 1.4E+02 1.2E+05
Tetrachloroethene V L 4.1E+02 4.1E+02 8.3E+04 1.4E+03 1.4E+03 2.3E+05
Thallium NV S
Toluene V L 6.3E+04 6.3E+04 1.8E+05 1.8E+05
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Table E-2. Shallow Soil Gas Screening Levels
for Evaluation of Potential Vapor Intrusion Concerns

(volatile chemicals only)

Commercial/Industrial Land Use

Lowest Carcinogenic Noncarcinogenic Lowest Carcinogenic Noncarcinogenic
Residential Effects Effects C/I Effects Effects

Chemcial (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)
Physical

State

Residential Exposure

Toxaphene NV S
TPH (gasolines) V L 1.0E+04 1.0E+04 2.9E+04 2.9E+04
TPH (middle distillates) V L 1.0E+04 1.0E+04 2.9E+04 2.9E+04
TPH (residual fuels) NV L/S
1,2,4-Trichlorobenzene V L 8.3E+02 8.3E+02 2.3E+03 2.3E+03
1,1,1-Trichloroethane V L 4.6E+05 4.6E+05 1.3E+06 1.3E+06
1,1,2-Trichloroethane V L 1.5E+02 1.5E+02 2.9E+03 5.1E+02 5.1E+02 8.2E+03
Trichloroethene V L 1.2E+03 1.2E+03 1.3E+05 4.1E+03 4.1E+03 3.5E+05
2,4,5-Trichlorophenol V S 7.3E+04 7.3E+04 2.0E+05 2.0E+05
2,4,6-Trichlorophenol NV S
Vanadium NV S
Vinyl chloride V G 3.1E+01 3.1E+01 2.1E+04 1.0E+02 1.0E+02 5.8E+04
Xylenes V L 2.1E+04 2.1E+04 5.8E+04 5.8E+04
Zinc NV S

Notes:

Soil gas screening levels intended to be protective of indoor air quality, calculated for volatile chemicals only.
Physical state of chemical at ambient conditions (V - volatile, NV - nonvolatile, S - solid, L - liquid, G - gas).
Chemical considered to be volatile if Henry's Law constant (atm m3/mole) >10-5 and molecular weight <200 (see Table E-1).  

Dibromochloromethane, dibromochloropropane and pyrene considered volatile for purposes of modeling (USEPA 2004).  
Target cancer risk = 1E-06, Target Hazard Quotient = 0.2 for all chemicals.
Residential soil gas:indoor air attenuation factor = 0.001 (1/1000).  Commercial/industrial soil gas:indoor air attenuation factor = 0.0005 (1/2000).
Soil gas screening level for ethanol based on potential indoor air nuisance concerns (refer to Section 5.3.3 and Table H series).
soils or limited soil impacts and no groundwater source of VOCs.
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APPENDIX F 

GUIDELINES FOR SOIL GAS COLLECTION IN TEDLAR BAGS 
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INSTRUCTIONS FOR 

SOIL GAS COLLECTION IN TEDLAR BAGS  
FULFILLING MISSOURI DNR GUIDELINES 

 
Collecting Samples into Tedlar Bags 
 

1. Connect a 2-way valve on to the soil gas probe using flex tubing.  Connect the vacuum 
gauge to the 2-way valve and to a 3-way valve on 60 cc syringe as shown in Figure 1. 
BEWARE, STEM ON 3-WAY VALVE POINTS TO THE OFF DIRECTION. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
2. Leak test the sampling train by pulling on the syringe with the 2-way valve on the soil 

gas probe in off position.  The vacuum gauge should deflect to ~10” to 15” of HG.  
 

3. Turn the 3-way valve on the syringe so that the flow-path to the vacuum gauge is off. 
Watch the vacuum gauge.  If vacuum remains steady for 30 seconds, sampling train is 
leak-tight.  If the vacuum does not remain steady, find the leak, correct, and repeat leak 
test. 

 
4. Open the 3-way and 2-way valves so that the soil gas probe is open to the syringe and 

purge appropriate volume from probe using 60 cc syringe).  Use 3 internal dead-volumes 
unless otherwise instructed to do so.  Dead volume of 1/8” nylaflow is 1 cc per foot.  
Dead volume of ¼” tubing is 5 cc/foot.   

 
 
 

Fig 1: Attach syringe 
& vacuum gauge to 
soil gas probe tubing 
using 2-way & 3-vay 
valves.  Be sure to 
zip tie the 
connections. 



 

2 
 

5. After purging, leave the syringe connected to the vapor gauge & vapor probe and 
connect a tedlar bag to the side port of the 3-way valve using flex tubing (figure 2).  

 
6. If a leak/tracer compound is required, place leak compound around base of probe where 

it enters the ground.  An easy way to do this is to dampen a paper towel with isopropyl 
alcohol (rubbing alcohol) or difluoroethane (duster spray) and place around the base of 
probe.   

 
7. Open valve on the  tedlar bag.  Fill tedlar bag with 300 cc to 400 cc using the syringe 

and switching the position of the 3-way valve from the probe to the tedlar bag.  Note: if 
tedlar bags are to be shipped by air, only fill them with 300 cc.  If the samples in the 
tedlar will be transferred to mini-canisters on-site, put 450 cc into the tedlar.  

 
8. Once filled, close valve on tedlar bag and remove from 3-way valve. 

 
Note: When filling with a syringe, you control the flow rate by how fact you pull on the 
syringe.  Hence, a flow meter should not be necessary.  If you wish to install a flow meter, 
place it between the 60 cc syringe and the vacuum gauge. 

 
 
 
 
 
 
 
 

Fig 2: Connect  
tedlar to the side 
port of the 3-way 
valve and fill bag 
with 300-450 cc 
vapor sample. 
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