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Imagine the result 

Mr. Paresh Khatri 
Hazardous Materials Specialist 
Alameda County Environmental Health 
1131 Harbor Bay Parkway, Suite 250 
Alameda, CA 94502-6577 

Subject: 

Soil Vapor Probe Installation and Sampling Summary 
Former Atlantic Richfield Company Station No. 4931 
731 West MacArthur Boulevard 
Oakland, California 94609  
ACEH Case # RO0000076 
 
Dear Mr. Khatri: 

ARCADIS U.S. (ARCADIS) has prepared this Soil Vapor Probe Installation and 

Sampling Summary for the Former ARCO Service Station No. 4931 (Site) located at 
731 West MacArthur Blvd in Oakland California (Figure 1). This Summary has been 
prepared to document site assessment activities conducted as proposed in ARCADIS’ 

Work Plan for Soil Vapor Characterization dated March 7, 2011. This work was 
conducted as requested in the Alameda County Environmental Health (ACEH) letters 
dated January 6, 2011 and May 12, 2011.   

The May 12, 2011 directive requested soil vapor monitoring points be installed and 
sampled twice, once in the dry season and once in the wet season. This summary 
describes the results of the dry season monitoring.  

Site Background 

The Site is located at 731 West MacArthur Boulevard in Oakland, California. It is an 
active Beacon-branded gasoline station.  Improvements to the Site include four 
10,000 gallon double-wall fiberglass gasoline underground storage tanks (USTs) 
installed on April 8, 1992. Product lines were excavated, removed, inspected, and 
replaced October 2, 2002. The majority of the Site surface is paved with concrete 
and asphalt. A Site Location Map is provided as Figure 1. A Site Map showing 
historical sampling locations is provided as Figure 2. 
 
The Site is bound by West MacArthur Boulevard to the north-northeast, West Street 
to the west-northwest and single-family residential dwellings to the south-southwest 
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and east-southeast. Interstate 580 is located approximately 620 feet south-southwest 
of the Site. Previous site investigations are summarized in ARCADIS’ Site 
Investigation Report dated November 11, 2010. 

Recent Site Activities 

On May 31 and June 1, 2011 ARCADIS supervised Gregg Drilling and Testing 
(Gregg) in the installation of six permanent soil vapor probes (SV-1 through SV-6) at 
the locations show in Figure 3. The soil vapor probes were sampled by ARCADIS on 
June 9 and 10, 2011. The vapor probe locations were selected based on the 
elevated soil and groundwater concentration results from the October 2010 
investigation (ARCADIS 2010). . 

Scope of Work 

ARCADIS prepared a site specific Health and Safety Plan (HASP) which was 
reviewed by the field staff and contractors prior to beginning field operations at the 
site. Boring Permits were obtained from Alameda County Public Works Department 
and are included in Appendix A. 

Underground Service Alert (USA) was notified at least 48 hours before proposed 
drilling activities to identify public utilities in the vicinity of the proposed borings. In 
conjunction with USA, a private utility locating company was utilized to further 
evaluate the potential presence of underground utilities in the vicinity of the proposed 
boring locations. In conjuncture with installation, the boring locations were hand 
augered to 5 feet bgs to identify potential underground utility conflicts. Several of the 
soil boring locations required field modifications due to the presence of concrete 
slabs underneath the asphalt and the presence of water in the bottom of the 
borehole. 
 
Soil Vapor Probe Installation 

The boring locations were hand augered to the final approximate depth of 5 feet bgs. 
When each boring reached its final depth, a 6-inch-long, 0.375-inch-OD stainless 
steel soil vapor screen was set in a 1-foot interval of standard sand pack, allowing 
approximately 3 inches of sand above and below the screen. Teflon®-lined 
polyethylene tubing was connected to the vapor screen and capped with a vapor-
tight valve at the surface to eliminate the potential for barometric pressure 
fluctuations to induce vapor transport between the subsurface and the atmosphere. 
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The valve was installed in the closed position to allow equilibration of soil vapor 
concentrations to commence immediately upon installation. A schematic drawing of 
the soil vapor construction is shown in Figure 4.   

A 1-foot interval of dry, granular bentonite was placed above the sand pack followed by 
hydrated granular bentonite to the surface. Sand pack was used around the screened 
interval of each sample probe to allow soil vapor from the adjacent soil to reach the 
probes. Dry granular bentonite was used to ensure that the hydrated bentonite did not 
seal the soil vapor probe screen. At the surface, the probe cluster location was fitted 
with a concrete cap and a flush-mounted, traffic-rated well box with sufficient room to 
store the tubing lines. Boring logs of soil vapor probes SV-1 through SV-6 are included 
in Appendix B. 

Specific soil samples were collected for geotechnical analysis for potential use in 
vapor transport modeling. ARCADIS collected soil samples from SV-1 through SV-6, 
at depths of 5 feet bgs, using a hand-operated slide hammer and undisturbed core 
sampler. The soil samples were submitted to Test America Laboratories (and 
subsequently subcontracted to Cooper Testing Laboratories in Palo Alto, California) 
for the following analyses: 

• moisture content, density and porosity by ASTM International (ASTM) D 2937 

• specific gravity by ASTM D 854M 

A copy of the laboratory report and chain-of-custody documentation is included in 
Appendix C. 
 
Soil samples were examined for odors, visible signs of petroleum hydrocarbons, and 
screened for organic vapors using a photo-ionization detector (PID). Field 
documentation is included in Appendix D. 

Investigation-derived waste was containerized in 55-gallon Department of 
Transportation (DOT)-approved drums and temporarily stored on the subject 
property pending transport by Belshire Environmental Services Inc. (BESI) disposal 
contractor to an appropriate disposal or treatment facility. 
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Soil Vapor Sampling 

Soil vapor sampling for the warm season was conducted on June 9 and 10, 2011. 
Sampling consisted of collecting two sets of samples, one in the morning hours and 
one in the afternoon hours as requested in the ACEH letter dated May 12, 2011 and 
in the email correspondence dated May 17, 2011. Samples collected in the evening 
are depicted with a “B” after the soil vapor probe number (i.e., SV-1B-6911). 

Sampling Equipment 

Samples were collected using dedicated 0.25-inch-OD Teflon-lined polyethylene 
tubing. Flow controllers, duplicate sampling equipment and 1-liter SUMMA® canisters 
were individually certified by the laboratory. Flow controllers used in conjunction with 
1-liter SUMMA canisters for collecting soil gas samples from the soil vapor probes 
were calibrated to 200 milliliters per minute (mL/min). When duplicate samples were 
collected, the canisters were coupled together and one calibrated flow controller was 
used. This method provided that duplicate samples were collected at the appropriate 
flow rate for the sampling location.  

Sampling Train Assembly 

Each sampling train assembly (STA) consisted of a laboratory-provided soil gas 
sampling manifold (SGSM) with a two-way valve, vacuum gauge for reading the 
vacuum within the sample or purge canisters flow controller, and vacuum gauge for 
reading the vacuum within the sampling point and particulate filter. The components 
of the SGSM were assembled using ¼-inch-OD stainless steel tubing. One 1-liter 
SUMMA sample canister and one 1-liter SUMMA purge canister were connected to 
the SGSM. Soil vapor probes SV-1 through SV-6 were purged using vacuum pumps 
that were calibrated to 200 mL/min. Purge volumes and methods are discussed 
below. When duplicate samples were collected, two laboratory-certified SUMMA 
canisters of the appropriate size were coupled using dedicated laboratory-provided 
duplicate sample t-fittings and connected to the SGSM.   

Vacuum Leak Testing 

Prior to sampling, each STA was checked for leaks. The leak check was performed 
by assembling the STA and applying a vacuum to the STA using the purge SUMMA 
canister. At the soil vapor probes, this vacuum was applied with the two-way valve in 
the closed position. In the absence of a cap at the sub-slab probe, a laboratory-
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provided cap was affixed to the sample end of the SGSM and the vacuum was 
applied. The vacuum inside the STA was monitored with the vacuum gauges. This 
vacuum was monitored for 30 minutes for a decrease greater than or equal to 0.5 
inch mercury (inHg). If the vacuum reading did not decrease by 0.5 inHg or more 
during the 30-minute period, the STA could be used for sampling. If the vacuum 
readings decreased by 0.5 inHg or more during this monitoring period, the fittings 
and connection on the STA were checked and tightened, and the vacuum leak check 
was performed again until the STA maintained a vacuum throughout the monitoring 
period. After the STA was cleared for sampling, the fittings were left in place as 
tested. The STA was not disassembled and fittings were not removed until purging 
and sampling with the STA was complete. The vacuum test readings for each 
sample are included on the soil gas sample collection sheets included in Appendix 
D. 

Purging 

Following the vacuum leak check, each sample point was purged immediately prior 
to sampling using vacuum pumps that were calibrated to 200 mL/min. Purging or 
sampling was not conducted at multiple locations simultaneously. The soil vapor 
probes were purged of three volumes of soil gas prior to sampling. Purge volume 
calculations were based on the dimensions of the aboveground gauges, tubing, 
sampling equipment, below-ground tubing and subsurface soil vapor screen. The 
total purge volumes for each soil vapor probe are notated on the soil gas sampling 
sheets included in Appendix D. 

Tracer Gas Application 

To assess the potential for leakage at the two-way valve attached to the tubing in the 
soil vapor probe and the potential for ambient air intrusion, the two-way valve at the 
end of each soil vapor well and the well head were placed under a shroud during 
purging and sampling. Ultra-high-purity helium was used as a tracer gas. The flow of 
helium to the shroud was controlled by a single-stage regulator. Helium was supplied 
to the shroud through a length of Teflon-lined polyethylene tubing. The helium 
concentrations within the shroud were monitored continuously using a portable 
helium detector and maintained between 10 and 20 percent. Helium shroud 
concentrations were recorded on the soil gas sampling sheets included in Appendix 
D.   



 

 

G:\Projects-Active\British Petroleum\HEP\ARCADIS\4931\Soil Vapor Investigation\Report\BP 4931 Soil Vapor Probe Installation Sampling Rpt.doc 

 
Mr. Paresh Khatri 
July 15, 2011 

Page: 

6/10 

Sample Collection 

Warm season soil vapor samples were collected from soil vapor probes SV-1 
through SV-6 on June 9 and 10, 2011. The afternoon sample could not be collected 
from soil vapor probe SV-5 due to the presence of water in the sample tubing. Soil 
vapor samples were submitted to AirToxics in Folsom, California following applicable 
chain-of-custody procedures. 

Quality Assurance/Quality Control Samples 

One blind duplicate sample (DUP-01-6911) was collected during the sampling event. 
The blind duplicate sample was collected from soil vapor probe SV-6 during the 
warm season sampling event. One equipment blank sample was collected by 
transferring the contents of a laboratory-provided pressurized SUMMA canister to an 
evacuated SUMMA canister using a section of Teflon-lined polyethylene tubing from 
the batch of tubing and a laboratory-provided SGSM. 

Laboratory Analyses 

Soil vapor samples were analyzed for the following parameters:  

• Total petroleum hydrocarbons as gasoline (TPH-g), benzene, toluene, 
ethylbenzene, and xylenes (BTEX), methyk-tert-butyl-ether (MTBE) and 
Naphthalene by USEPA Method TO-15 

• Carbon Dioxide, Nitrogen, Helium and Methane by ASTM Method ASTM D-
1946 modified 

Site Investigation Results 

Subsurface Conditions: 

 

Sub surface soils that were encountered consisted of alternating layers of clay, 
clayey silts, and sandy silts extending from the surface to the maximum depth of 5 
feet bgs. Boring Logs from the well installations are included as Appendix B.  
 
Geotechnical analysis of soil samples reported specific gravity ranging from 2.69 
(SV-1) to 2.76 (SV-4) at 20 degrees Celsius. Total porosity results ranged from 
35.2% (SV-3) to 46.0% (SV-5). Moisture content ranged from 5.1% (SV-4) to 21.6% 
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(SV-2). Dry bulk density results ranged from 1.49 grams per cubic centimeter (g/cc) 
in SV-5 to 1.75 g/cc in SV-3 and SV-4, respectively. Geotechnical results are 
presented in Appendix C. 
 

Soil Vapor Analytical Data 

 
Warm season soil vapor analytical results are presented in Table 1 and summarized 
below: 

• Concentrations of TPH-G in soil vapor were detected in five of the six soil vapor 
sampling locations, with concentrations ranging from non-detect to 44,000,000 
micrograms per cubic meter (µg/m3) in SV-2B. 

•  Benzene was detected in five of the six soil vapor sampling locations, with 
concentrations ranging from non-detect to 130,000 µg/m3 in SV-2.  

• Toluene was detected in one of the six soil vapor sampling locations, with 
concentrations ranging from non-detect to 19 µg/m3 in SV-1.  

• Ethylbenzene was detected in one of the six soil vapor sampling locations, with 
concentrations ranging from non-detect to 6,000 µg/m3 in SV-2.  

• Total xylenes were detected in one of the six soil vapor sampling locations, with 
concentrations ranging from non-detect to 3,500 µg/m3 in SV-2. 

• Naphthalene was not detected above the laboratory reporting limits in any of the 
soil vapor sampling locations.  

• MTBE was detected in three of the six soil vapor sampling locations, with 
concentrations ranging from non-detect to 3,500 µg/m3 in SV-3B.  

A copy of the laboratory analytical report and chain-of-custody documentation is 
included in Appendix D. 

Soil vapor analytical data collected at the Site were compared with human health 
risk-based screening criteria. Environmental Screening Levels (ESLs) developed in 
2008 by the San Francisco Bay RWQCB for residential and commercial land uses 
were used to evaluate potential exposures to residual constituents at the Site. The 
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ESLs were developed using USEPA and California Environmental Protection Agency 
(Cal/EPA) Department of Toxic Substances Control (DTSC) human health risk 
assessment methodologies.  

The commercial ESLs were exceeded in seven of the 11 samples collected for TPH-
g; five out of 11 samples collected for benzene; and two out of 11 samples for 
ethylbenzene. All other results were below the commercial ESLs. Refer to Table 1 
and Figure 3 for soil vapor results and locations.      

The sample collected from SV-1-6911 contained 4.4% helium. Based on the DTSC’s 

DRAFT Advisory – Active Soil Gas Investigation (DTSC, 2010) the concentration of 
helium (4.4%) in the sample divided by the concentration of helium in the shroud 
(20%) provides a measure of the proportion of the sample attributable to leakage 
(22%).  The guidance indicates that a leak that comprises less than 5% of the 
sample is relatively insignificant. Therefore this sample result is greater than the 
DTSC’s guidance of 5%.  During the cold season sampling event the data will be 
verified.  

Cold Season Vapor Sampling  

ARCADIS will conduct the cold season vapor sampling in the fourth quarter 2011 and 
submit a report of the analytical results comparing the warm and cold season results.  
Additionally an evaluation of the potential contaminant volatilization to indoor air 
exposure pathway will be conducted. 

During the cold season sampling scheduled for the fourth quarter 2011, ARCADIS 
will install one sub-slab vapor sampling point inside the kiosk building onsite. The 
sub-slab vapor probe will be sampled along with the other vapor sampling points to 
evaluate the soil vapor conditions and any potential indoor air migration. 
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If you have any questions or comments, please contact Ben McKenna by telephone 
at 925.296.7857 or by e-mail at Benino.McKenna@arcadis-us.com or Hollis Phillips 
by telephone at 415.374.2744 ext. 13 or by e-mail at Hollis.Phillips@arcadis-us.com. 

Sincerely, 

ARCADIS 

                                   
 

Ben McKenna     Hollis E. Phillips, P.G. 
Project Geologist    Project Manager 
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Tables



TPH-g Benzene Toluene
Ethyl

benzene m,p-Xylene o-Xylene MTBE Naphthalene Nitrogen Carbon Dioxide Methane Helium
Commercial/Industrial 

ESLs 29,000 280 180,000 3,300 58,000 58,000 31,000 240 NA NA NA NA
Units (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) % % % %

SV-1-6911 6/9/2011 4,100 8.7 19 <5 <5 <5 26 <24 83.00 2.50 0.01 4.40
SV-1B-6911 6/9/2011 16,000 16 9.4 <5.6 <5.6 <5.6 52 <27 94.00 4.80 0.02 <0.13
SV-2-6911 6/9/2011 42,000,000 130,000 <2200 6,000 3,500 <2500 <2100 <12000 54.00 12.00 31.00 <0.2

SV-2B-6911 6/9/2011 44,000,000 120,000 <2300 5,500 3,000 <2700 <2200 <13000 55.00 12.00 30.00 <0.12
SV-3-6911 6/9/2011 15,000,000 2,700 <1200 <1300 <1300 <1300 3,200 <6500 74.00 23.00 0.88 <0.12

SV-3B-6911 6/9/2011 14,000,000 2,500 <2400 <2700 <2700 <2700 3,500 <13000 75.00 22.00 0.82 <0.13
SV-4-6911 6/9/2011 <260 <4 <4.7 <5.5 <5.5 <5.5 <4.5 <26 80.00 1.70 <.00025 0.13

SV-4B-6911 6/9/2011 <260 <4.1 <4.9 <5.6 <5.6 <5.6 <4.6 <27 80.00 1.70 <0.00026 <0.13
SV-5-6911 6/9/2011 400,000 56 <38 <44 <44 <44 2,900 <210 89.00 1.00 1.50 <1

SV-5B-6911 Not Collected
SV-6-6911 6/9/2011 36,000,000 4,800 <2200 <2600 <2600 <2600 <2100 <12000 83.00 7.20 6.10 <0.12

SV-6B-6911 6/9/2011 25,000,000 <3800 <4500 <5200 <5200 <5200 <4300 <25000 81.00 6.20 4.90 0.45
Dup-01-6911 6/9/2011 23,000,000 <3700 <4400 <5000 <5000 <5000 <4200 <24000 81.00 5.90 4.70 0.51

Equip Blank-01 6/9/2011 <100 <1.6 <1.9 <2.2 <2.2 <2.2 <1.8 <10 100.00 <0.01 <0.0001 <0.05
Lab Blank 6/9/2011 <100 <1.6 <1.9 <2.2 <2.2 <2.2 <1.8 <10 <0.1 <0.01 <0.0001 <0.05

Notes:
Detected concentrations are in bold.
Concentrations exceeding residential ESLs are highlighted.

µg/m3 = micrograms per cubic meter
< = The analyte was not detected above the reporting limit.

% = percent
-- = Not analyzed / not applicable

DUP-01-6911= duplicate sample of SV-6B collected on 6/9/11
MTBE = Methyl tert-butyl ether

NA = Not available
TPH-g = TPH ref. to Gasoline (MW=100)

UB= Compound considered non-detect at the listed value due to associated blank contamination.
Reference:
RWQCB (2008). San Francisco Bay Regional Water Quality Control Board. Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater. Table E-2. May.
Warm Data entered by RK on 7/5/11
Data QC by RK on 7/6/11

Oakland, California

Location ID

Date Collected
TO-15 ASTM D-1946

Table 1
Soil Vapor Analytical Data

Soil Vapor Probe Installation and Sampling Report
Former BP Service Station 4931

731 West MacArthur Blvd

BP 4931 SV Tables.xls\Table 1 - Soil Vapor ARCADIS Page 1 of 1
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Alameda County Soil Boring 
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Appendix B

Soil Boring Logs



Descriptions By:

Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Casing Elevation:
Easting:

Borehole Depth:

Well/Boring ID:Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
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Oakland, CA
Location: 731 W McArthur Blvd.

Client: British Petroleum/ ARCO

Project:
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Page: 1 of 1

Data File:
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Date: 7/5/2011 Created/Edited by:
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5/31/11-5/31/11

5'

SV-1N/A
N/A

N/A

N/A
Gregg Drilling

Miljan Draganic

N/A

Hand Auger
Hand Auger

N/A

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
boring Geoprobe 2007 analytical.dat

GP09BPNA.C110
Robert Kroner

bgs = below ground surface
N/A = Not Applicable/Available
MSL = Above Mean Sea Level.
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Teflon - Lined
Polyethylene
Tubing

Dry Granular
Bentonite

Sand

Vapor Probe

CL

ML

ML

1000SV-1-5

Asphalt and fill.

Dry, green compacted clay.

Light brown and loose silts with trace clay. Dry.

Light brown sandy silts with trace clay, minor orange and black staining. Dry.
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Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Casing Elevation:
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Borehole Depth:
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Client: British Petroleum/ ARCO

Project:
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Page: 1 of 1

Data File:
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Date: 7/5/2011 Created/Edited by:
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filename and path
Data File Name

45315.0004
Robert Kroner

ags = above ground surface; below ground surface; Not Applicable/ Available; AMSL =
Above Mean Sea Level
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Tubing
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1055SV-2-5

Asphalt with silty gravely fill

Bluish green clay with strong odor and some black staining. Dry.

Clayey silts with strong odor. Dark bluish color. Dry.

Green sandy silts with strong odor. Dry
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Casing Elevation:
Easting:

Borehole Depth:

Well/Boring ID:Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type: Surface Elevation:
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Oakland, CA
Location: 731 W McArthur Blvd.

Client: British Petroleum/ ARCO

E
LE

V
A

TI
O

N
(A

M
S

L)

Project:

Remarks:

Page: 1 of 1

Data File:
Template:

Date: 7/5/2011 Created/Edited by:

0

5

10

0

-5

-10

5/31/11

5'

SV-3N/A
N/A

N/A

N/A
Gregg Drilling

Miljan Draganic

N/A

Hand Auger
Hand Auger

None

filename and path
Data File Name

45315.0004
Robert Kroner

ags = above ground surface; below ground surface; Not Applicable/ Available; AMSL =
Above Mean Sea Level

Concrete with gravely fill

Thick green clays with some black staining and dry.

Sandy silts with clay

Fine sandy silts with trace clay orange/light borwn in color with some black
staining with some greenish shading

12 - inch Locking
Monument

Hydrated
Granular
Bentonite

Teflon - Lined
Polyethylene
Tubing

Dry Granular
Bentonite

Sand

Vapor Probe

CL

ML

1235SV-3-5

0.2

7.8

1.1

0.4

0.7



Descriptions By:

Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Casing Elevation:
Easting:

Borehole Depth:

Well/Boring ID:Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type: Surface Elevation:
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Oakland, CA
Location: 731 W McArthur Blvd.

Client: British Petroleum/ ARCO

E
LE

V
A
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N
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M
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L)

Project:

Remarks:

Page: 1 of 1

Data File:
Template:

Date: 7/5/2011 Created/Edited by:

0

5

10

0

-5

-10

5/31/11

5'

SV-4N/A
N/A

N/A

N/A
Gregg Drilling

Miljan Draganic

N/A

Hand Auger
Hand Auger

None

filename and path
Data File Name

45315.0004
Robert Kroner

ags = above ground surface; below ground surface; Not Applicable/ Available; AMSL =
Above Mean Sea Level

Asphalt with gravely backfill underneath which is brown and dry. Clayey
silts, brown in color and dry.

Sandy silts- brown and dry

Sandy silts- brown and dry

12 - inch Locking
Monument

Hydrated
Granular
Bentonite

Teflon - Lined
Polyethylene
Tubing

Dry Granular
Bentonite

Sand

Vapor Probe

ML

ML

1420SV-4-5

0.0

0.1

0.5

0.2

0.1



Descriptions By:

Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Casing Elevation:
Easting:

Borehole Depth:

Well/Boring ID:Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type: Surface Elevation:
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Oakland, CA
Location: 731 W McArthur Blvd.

Client: British Petroleum/ ARCO

E
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Project:

Remarks:

Page: 1 of 1

Data File:
Template:

Date: 7/5/2011 Created/Edited by:

0
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0
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-10

6/1/11

5

SV-5N/A
N/A

N/A

N/A
Gregg Drilling

Miljan Draganic

N/A

Hand Auger
Hand Auger

None

filename and path
Data File Name

45315.0004
Robert Kroner

ags = above ground surface; below ground surface; Not Applicable/ Available; AMSL =
Above Mean Sea Level

Layer of asphalt with gravely fill underneath

Thick bluish green clay with some silt; some black staining at 3 feet bgs.

Green clayey silts begin around 3.5 ft. Easily crumbles minor brown/orange
staining. Minor odor as well.

12 - inch Locking
Monument

Hydrated
Granular
Bentonite

Teflon - Lined
Polyethylene
Tubing

Dry Granular
Bentonite

Sand

Vapor Probe

CL

ML

900SV-5-5

0.2

3.6

7.1

3.9

2.1

8.2

6.9



Descriptions By:

Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Casing Elevation:
Easting:

Borehole Depth:

Well/Boring ID:Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type: Surface Elevation:
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Oakland, CA
Location: 731 W McArthur Blvd.

Client: British Petroleum/ ARCO

E
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Project:

Remarks:

Page: 1 of 1

Data File:
Template:

Date: 7/5/2011 Created/Edited by:
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6/1/11

5

SV-6N/A
N/A

N/A

N/A
Gregg Drilling

Miljan Draganic

N/A

Hand Auger
Hand Auger

None

filename and path
Data File Name

45315.0004
Robert Kroner

ags = above ground surface; below ground surface; Not Applicable/ Available; AMSL =
Above Mean Sea Level

Layer of asphalt and silty gravel backfill underneath

Bluish green silty clay with minor odor. Dry

Stained light brown clayey silts. Dry

12 - inch Locking
Monument

Hydrated
Granular
Bentonite

Teflon - Lined
Polyethylene
Tubing

Dry Granular
Bentonite

Sand

Vapor Probe

CL

ML

1115SV-6-5

0.0

2.7

13.9

17.5

11.1

7.4



Appendix C

Laboratory Analytical Report and 
Chain-of-Custody Documentation



6/27/2011
Mr. Michael Strickler
ARCADIS, Inc.
2300 Eastlake Avenue East
Suite 200
Seattle WA 98102

Project Name: Former BP #4931
Project #: GP09BPNA.C110.C0000

Dear Mr. Michael Strickler

The following report includes the data for the above referenced project for sample(s) 
received on 6/11/2011 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Kelly Buettner at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Kelly Buettner

Project Manager

Workorder #: 1106259A

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 .FAX (916) 985-1020

Hours 6:30 A.M to 5:30 PST
Page  1 of 29



Mr. Michael Strickler
ARCADIS, Inc.
2300 Eastlake Avenue East
Suite 200
Seattle, WA  98102

WORK ORDER #: 1106259A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable
ARCADIS, Inc.
630 Plaza Drive
Suite 130
Highlands Ranch, CO  80129

206.726.4732

206-325-8218
06/11/2011

DATE COMPLETED: 06/27/2011

P.O. # AUS-MSA-Nat-Air2007-06032

PROJECT # GP09BPNA.C110.C0000 Former BP 
#4931

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kelly Buettner

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A SV-1-6911 Modified TO-15 4.0 "Hg 15 psi
02A SV-2-6911 Modified TO-15 4.0 "Hg 15 psi
03A SV-3-6911 Modified TO-15 5.5 "Hg 15 psi
04A SV-4-6911 Modified TO-15 6.0 "Hg 15 psi
05A SV-5-6911 Modified TO-15 27.0 "Hg 15 psi
06A SV-6-6911 Modified TO-15 4.5 "Hg 15 psi
07A SV-1B-6911 Modified TO-15 6.5 "Hg 15 psi
08A SV-2B-6911 Modified TO-15 5.5 "Hg 15 psi
09A SV-3B-6911 Modified TO-15 6.0 "Hg 15 psi
10A SV-6B-6911 Modified TO-15 4.5 "Hg 15 psi
11A Dup-01-6911 Modified TO-15 4.0 "Hg 15 psi
12A Equip-Blank-01 Modified TO-15 11 psi 11 psi
13A SV-4B-6911 Modified TO-15 6.5 "Hg 15 psi
14A Lab Blank Modified TO-15 NA NA
14B Lab Blank Modified TO-15 NA NA
15A CCV Modified TO-15 NA NA
15B CCV Modified TO-15 NA NA

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

Page  2 of 29
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Mr. Michael Strickler
ARCADIS, Inc.
2300 Eastlake Avenue East
Suite 200
Seattle, WA  98102

WORK ORDER #: 1106259A

CLIENT: BILL TO: 

PHONE:

 Accounts Payable
ARCADIS, Inc.
630 Plaza Drive
Suite 130
Highlands Ranch, CO  80129

206.726.4732

206-325-8218
06/11/2011

DATE COMPLETED: 06/27/2011

P.O. # AUS-MSA-Nat-Air2007-06032

PROJECT # GP09BPNA.C110.C0000 Former BP 
#4931

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kelly Buettner

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

16A LCS Modified TO-15 NA NA
16AA LCSD Modified TO-15 NA NA
16B LCS Modified TO-15 NA NA
16BB LCSD Modified TO-15 NA NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/09, Expiration date: 06/30/11

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         06/27/11

Page  3 of 29

This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  CA NELAP - 02110CA, LA NELAP/LELAP- AI 30763, 
NY NELAP - 11291, UT NELAP - 9166389892, AZ Licensure AZ0719



LABORATORY NARRATIVE
EPA Method TO-15

ARCADIS, Inc.
Workorder# 1106259A

  Thirteen  1  Liter  Summa  Canister  (100%  Certified)  samples  were  received  on  June  11,  2011.  The
laboratory  performed  analysis  via  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic 
driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant 
project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

The number of samples received did not match the information on the Chain of Custody (COC). Sample 
SV-4B-6911 was added to the analytical request.

Receiving Notes

Dilution was performed on samples SV-2-6911, SV-3-6911, SV-6-6911, SV-2B-6911, SV-3B-6911, 
SV-6B-6911, and Dup-01-6911 due to the presence of high level non-target species. 

The recovery of surrogate 1,2-Dichloroethane-d4 in samples SV-3-6911, SV-5-6911, SV-6-6911, and 
SV-3B-6911 was outside control limits due to high level hydrocarbon matrix interference.  Data is 
reported as qualified.

A single point calibration for TPH referenced to Gasoline was performed for each daily analytical batch. 
Recovery is reported as 100% in the associated results for each CCV.

The results for TPH gasoline were reported as not-detected in samples SV-4-6911, Equip-Blank-01, and 
SV-4B-6911 since the chromatographic profiles were not consistent with a gasoline pattern.

Analytical Notes

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit.
       UJ- Non-detected compound associated with low bias in the CCV and/or LCS.
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 

Definition of Data Qualifying Flags

Page  4 of 29



 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue

Page  5 of 29



EPA METHOD TO-15   GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: SV-1-6911

Lab ID#: 1106259A-01A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.2 2.7 3.7 8.7Benzene
1.2 5.0 4.4 19Toluene
1.2 7.2 4.2 26Methyl tert-butyl ether
58 1000 240 4100TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-2-6911

Lab ID#: 1106259A-02A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

580 40000 1800 130000Benzene
580 1400 2500 6000Ethyl Benzene
580 800 2500 3500m,p-Xylene

12000 10000000 47000 42000000TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-3-6911

Lab ID#: 1106259A-03A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

310 880 1100 3200Methyl tert-butyl ether
310 840 990 2700Benzene

6200 3600000 25000 15000000TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-4-6911

Lab ID#: 1106259A-04A
No Detections Were Found.

Client Sample ID: SV-5-6911

Lab ID#: 1106259A-05A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

10 17 32 56Benzene

Page  6 of 29



EPA METHOD TO-15   GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: SV-5-6911

Lab ID#: 1106259A-05A
10 800 36 2900Methyl tert-butyl ether
500 98000 2100 400000TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-6-6911

Lab ID#: 1106259A-06A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

600 1500 1900 4800Benzene
12000 8800000 49000 36000000TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-1B-6911

Lab ID#: 1106259A-07A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.3 5.0 4.1 16Benzene
1.3 2.5 4.9 9.4Toluene
1.3 14 4.6 52Methyl tert-butyl ether
64 4000 260 16000TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-2B-6911

Lab ID#: 1106259A-08A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

620 39000 2000 120000Benzene
620 1300 2700 5500Ethyl Benzene
620 680 2700 3000m,p-Xylene

12000 11000000 51000 44000000TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-3B-6911

Lab ID#: 1106259A-09A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

630 960 2300 3500Methyl tert-butyl ether

Page  7 of 29



EPA METHOD TO-15 GC/MS
Summary of Detected Compounds

Client Sample ID: SV-3B-6911

Lab ID#: 1106259A-09A
630 770 2000 2500Benzene

13000 3400000 52000 14000000TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-6B-6911

Lab ID#: 1106259A-10A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

24000 6200000 97000 25000000TPH ref. to Gasoline (MW=100)

Client Sample ID: Dup-01-6911

Lab ID#: 1106259A-11A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

23000 5700000 95000 23000000TPH ref. to Gasoline (MW=100)

Client Sample ID: Equip-Blank-01

Lab ID#: 1106259A-12A
No Detections Were Found.

Client Sample ID: SV-4B-6911

Lab ID#: 1106259A-13A
No Detections Were Found.
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Client Sample ID: SV-1-6911
Lab ID#: 1106259A-01A

EPA METHOD TO-15   GC/MS FULL SCAN

3062123File Name:
Dil. Factor: 2.33

Date of Collection:  6/9/11 9:31:00 AM
Date of Analysis:  6/21/11 09:30 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.2 2.7 3.7 8.7Benzene
1.2 Not Detected 5.0 Not DetectedEthyl Benzene
1.2 5.0 4.4 19Toluene
1.2 Not Detected 5.0 Not Detectedm,p-Xylene
1.2 Not Detected 5.0 Not Detectedo-Xylene
1.2 7.2 4.2 26Methyl tert-butyl ether
4.7 Not Detected 24 Not DetectedNaphthalene
58 1000 240 4100TPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

116 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: SV-2-6911
Lab ID#: 1106259A-02A

EPA METHOD TO-15 GC/MS

14062214File Name:
Dil. Factor: 116

Date of Collection:  6/9/11 10:27:00 AM
Date of Analysis:  6/22/11 08:45 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

580 Not Detected 2100 Not DetectedMethyl tert-butyl ether
580 40000 1800 130000Benzene
580 Not Detected 2200 Not DetectedToluene
580 1400 2500 6000Ethyl Benzene
580 800 2500 3500m,p-Xylene
580 Not Detected 2500 Not Detectedo-Xylene

12000 10000000 47000 42000000TPH ref. to Gasoline (MW=100)
2300 Not Detected 12000 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

118 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
96 70-1304-Bromofluorobenzene

Page  10 of 29



Client Sample ID: SV-3-6911
Lab ID#: 1106259A-03A

EPA METHOD TO-15 GC/MS

14062215File Name:
Dil. Factor: 61.8

Date of Collection:  6/9/11 10:58:00 AM
Date of Analysis:  6/22/11 09:12 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

310 880 1100 3200Methyl tert-butyl ether
310 840 990 2700Benzene
310 Not Detected 1200 Not DetectedToluene
310 Not Detected 1300 Not DetectedEthyl Benzene
310 Not Detected 1300 Not Detectedm,p-Xylene
310 Not Detected 1300 Not Detectedo-Xylene

6200 3600000 25000 15000000TPH ref. to Gasoline (MW=100)
1200 Not Detected 6500 Not DetectedNaphthalene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

154 Q 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: SV-4-6911
Lab ID#: 1106259A-04A

EPA METHOD TO-15   GC/MS FULL SCAN

3062126File Name:
Dil. Factor: 2.52

Date of Collection:  6/9/11 11:31:00 AM
Date of Analysis:  6/21/11 10:38 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.3 Not Detected 4.0 Not DetectedBenzene
1.3 Not Detected 5.5 Not DetectedEthyl Benzene
1.3 Not Detected 4.7 Not DetectedToluene
1.3 Not Detected 5.5 Not Detectedm,p-Xylene
1.3 Not Detected 5.5 Not Detectedo-Xylene
1.3 Not Detected 4.5 Not DetectedMethyl tert-butyl ether
5.0 Not Detected 26 Not DetectedNaphthalene
63 Not Detected 260 Not DetectedTPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

119 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: SV-5-6911
Lab ID#: 1106259A-05A

EPA METHOD TO-15   GC/MS FULL SCAN

3062127File Name:
Dil. Factor: 20.2

Date of Collection:  6/9/11 12:16:00 PM
Date of Analysis:  6/21/11 11:32 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

10 17 32 56Benzene
10 Not Detected 44 Not DetectedEthyl Benzene
10 Not Detected 38 Not DetectedToluene
10 Not Detected 44 Not Detectedm,p-Xylene
10 Not Detected 44 Not Detectedo-Xylene
10 800 36 2900Methyl tert-butyl ether
40 Not Detected 210 Not DetectedNaphthalene
500 98000 2100 400000TPH ref. to Gasoline (MW=100)

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

157 Q 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: SV-6-6911
Lab ID#: 1106259A-06A

EPA METHOD TO-15 GC/MS

14062216File Name:
Dil. Factor: 119

Date of Collection:  6/9/11 12:57:00 PM
Date of Analysis:  6/22/11 10:03 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

600 Not Detected 2100 Not DetectedMethyl tert-butyl ether
600 1500 1900 4800Benzene
600 Not Detected 2200 Not DetectedToluene
600 Not Detected 2600 Not DetectedEthyl Benzene
600 Not Detected 2600 Not Detectedm,p-Xylene
600 Not Detected 2600 Not Detectedo-Xylene

12000 8800000 49000 36000000TPH ref. to Gasoline (MW=100)
2400 Not Detected 12000 Not DetectedNaphthalene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

191 Q 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: SV-1B-6911
Lab ID#: 1106259A-07A

EPA METHOD TO-15   GC/MS FULL SCAN

3062122File Name:
Dil. Factor: 2.58

Date of Collection:  6/9/11 2:02:00 PM
Date of Analysis:  6/21/11 08:57 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.3 5.0 4.1 16Benzene
1.3 Not Detected 5.6 Not DetectedEthyl Benzene
1.3 2.5 4.9 9.4Toluene
1.3 Not Detected 5.6 Not Detectedm,p-Xylene
1.3 Not Detected 5.6 Not Detectedo-Xylene
1.3 14 4.6 52Methyl tert-butyl ether
5.2 Not Detected 27 Not DetectedNaphthalene
64 4000 260 16000TPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

123 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: SV-2B-6911
Lab ID#: 1106259A-08A

EPA METHOD TO-15 GC/MS

14062217File Name:
Dil. Factor: 124

Date of Collection:  6/9/11 2:27:00 PM
Date of Analysis:  6/22/11 10:26 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

620 Not Detected 2200 Not DetectedMethyl tert-butyl ether
620 39000 2000 120000Benzene
620 Not Detected 2300 Not DetectedToluene
620 1300 2700 5500Ethyl Benzene
620 680 2700 3000m,p-Xylene
620 Not Detected 2700 Not Detectedo-Xylene

12000 11000000 51000 44000000TPH ref. to Gasoline (MW=100)
2500 Not Detected 13000 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

118 70-1301,2-Dichloroethane-d4
104 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: SV-3B-6911
Lab ID#: 1106259A-09A

EPA METHOD TO-15 GC/MS

14062218File Name:
Dil. Factor: 126

Date of Collection:  6/9/11 2:52:00 PM
Date of Analysis:  6/22/11 10:51 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

630 960 2300 3500Methyl tert-butyl ether
630 770 2000 2500Benzene
630 Not Detected 2400 Not DetectedToluene
630 Not Detected 2700 Not DetectedEthyl Benzene
630 Not Detected 2700 Not Detectedm,p-Xylene
630 Not Detected 2700 Not Detectedo-Xylene

13000 3400000 52000 14000000TPH ref. to Gasoline (MW=100)
2500 Not Detected 13000 Not DetectedNaphthalene

Q = Exceeds Quality Control limits of 70% to 130%, due to matrix effects.
Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

132 Q 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: SV-6B-6911
Lab ID#: 1106259A-10A

EPA METHOD TO-15 GC/MS

14062219File Name:
Dil. Factor: 238

Date of Collection:  6/9/11 4:11:00 PM
Date of Analysis:  6/22/11 11:10 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1200 Not Detected 4300 Not DetectedMethyl tert-butyl ether
1200 Not Detected 3800 Not DetectedBenzene
1200 Not Detected 4500 Not DetectedToluene
1200 Not Detected 5200 Not DetectedEthyl Benzene
1200 Not Detected 5200 Not Detectedm,p-Xylene
1200 Not Detected 5200 Not Detectedo-Xylene
24000 6200000 97000 25000000TPH ref. to Gasoline (MW=100)
4800 Not Detected 25000 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

124 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: Dup-01-6911
Lab ID#: 1106259A-11A

EPA METHOD TO-15 GC/MS

14062220File Name:
Dil. Factor: 233

Date of Collection:  6/9/11 3:45:00 PM
Date of Analysis:  6/22/11 11:32 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1200 Not Detected 4200 Not DetectedMethyl tert-butyl ether
1200 Not Detected 3700 Not DetectedBenzene
1200 Not Detected 4400 Not DetectedToluene
1200 Not Detected 5000 Not DetectedEthyl Benzene
1200 Not Detected 5000 Not Detectedm,p-Xylene
1200 Not Detected 5000 Not Detectedo-Xylene
23000 5700000 95000 23000000TPH ref. to Gasoline (MW=100)
4700 Not Detected 24000 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

122 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: Equip-Blank-01
Lab ID#: 1106259A-12A

EPA METHOD TO-15   GC/MS FULL SCAN

3062120File Name:
Dil. Factor: 1.00

Date of Collection:  6/10/11 3:40:00 PM
Date of Analysis:  6/21/11 07:56 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 1.6 Not DetectedBenzene
0.50 Not Detected 2.2 Not DetectedEthyl Benzene
0.50 Not Detected 1.9 Not DetectedToluene
0.50 Not Detected 2.2 Not Detectedm,p-Xylene
0.50 Not Detected 2.2 Not Detectedo-Xylene
0.50 Not Detected 1.8 Not DetectedMethyl tert-butyl ether
2.0 Not Detected 10 Not DetectedNaphthalene
25 Not Detected 100 Not DetectedTPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

116 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: SV-4B-6911
Lab ID#: 1106259A-13A

EPA METHOD TO-15   GC/MS FULL SCAN

3062121File Name:
Dil. Factor: 2.58

Date of Collection:  6/9/11 
Date of Analysis:  6/21/11 08:26 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.3 Not Detected 4.1 Not DetectedBenzene
1.3 Not Detected 5.6 Not DetectedEthyl Benzene
1.3 Not Detected 4.9 Not DetectedToluene
1.3 Not Detected 5.6 Not Detectedm,p-Xylene
1.3 Not Detected 5.6 Not Detectedo-Xylene
1.3 Not Detected 4.6 Not DetectedMethyl tert-butyl ether
5.2 Not Detected 27 Not DetectedNaphthalene
64 Not Detected 260 Not DetectedTPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister (100% Certified)

Limits%RecoverySurrogates
Method

116 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank
Lab ID#: 1106259A-14A

EPA METHOD TO-15   GC/MS FULL SCAN

3062109File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/21/11 02:24 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 1.6 Not DetectedBenzene
0.50 Not Detected 2.2 Not DetectedEthyl Benzene
0.50 Not Detected 1.9 Not DetectedToluene
0.50 Not Detected 2.2 Not Detectedm,p-Xylene
0.50 Not Detected 2.2 Not Detectedo-Xylene
0.50 Not Detected 1.8 Not DetectedMethyl tert-butyl ether
2.0 Not Detected 10 Not DetectedNaphthalene
25 Not Detected 100 Not DetectedTPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

111 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank
Lab ID#: 1106259A-14B

EPA METHOD TO-15 GC/MS

14062207File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/21/11 09:34 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

5.0 Not Detected 18 Not DetectedMethyl tert-butyl ether
5.0 Not Detected 16 Not DetectedBenzene
5.0 Not Detected 19 Not DetectedToluene
5.0 Not Detected 22 Not DetectedEthyl Benzene
5.0 Not Detected 22 Not Detectedm,p-Xylene
5.0 Not Detected 22 Not Detectedo-Xylene
100 Not Detected 410 Not DetectedTPH ref. to Gasoline (MW=100)
20 Not Detected 100 Not DetectedNaphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

108 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: CCV
Lab ID#: 1106259A-15A

EPA METHOD TO-15   GC/MS FULL SCAN

3062102File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/21/11 09:53 AM

%RecoveryCompound

104Benzene
103Ethyl Benzene
103Toluene
102m,p-Xylene
102o-Xylene
88Methyl tert-butyl ether
88Naphthalene
100TPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

115 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: CCV
Lab ID#: 1106259A-15B

EPA METHOD TO-15 GC/MS

14062202File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/21/11 07:26 PM

%RecoveryCompound

103Methyl tert-butyl ether
111Benzene
105Toluene
102Ethyl Benzene
101m,p-Xylene
101o-Xylene
100TPH ref. to Gasoline (MW=100)
67Naphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

108 70-1301,2-Dichloroethane-d4
104 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: LCS
Lab ID#: 1106259A-16A

EPA METHOD TO-15   GC/MS FULL SCAN

3062103File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/21/11 10:41 AM

%RecoveryCompound

104Benzene
102Ethyl Benzene
102Toluene
102m,p-Xylene
103o-Xylene
89Methyl tert-butyl ether
98Naphthalene

Not SpikedTPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

114 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: LCSD
Lab ID#: 1106259A-16AA

EPA METHOD TO-15   GC/MS FULL SCAN

3062105File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/21/11 11:38 AM

%RecoveryCompound

104Benzene
103Ethyl Benzene
102Toluene
103m,p-Xylene
105o-Xylene
88Methyl tert-butyl ether
103Naphthalene

Not SpikedTPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

112 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: LCS
Lab ID#: 1106259A-16B

EPA METHOD TO-15 GC/MS

14062204File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/21/11 08:21 PM

%RecoveryCompound

95Methyl tert-butyl ether
104Benzene
97Toluene
95Ethyl Benzene
95m,p-Xylene
94o-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)
87Naphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

106 70-1301,2-Dichloroethane-d4
104 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: LCSD
Lab ID#: 1106259A-16BB

EPA METHOD TO-15 GC/MS

14062205File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/21/11 08:40 PM

%RecoveryCompound

96Methyl tert-butyl ether
105Benzene
98Toluene
95Ethyl Benzene
97m,p-Xylene
95o-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)
101Naphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

104 70-1301,2-Dichloroethane-d4
104 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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6/21/2011
Mr. Michael Strickler
ARCADIS, Inc.
2300 Eastlake Avenue East
Suite 200
Seattle WA 98102

Project Name: Former BP #4931
Project #: GP09BPNA.C110.C0000

Dear Mr. Michael Strickler

The following report includes the data for the above referenced project for sample(s) 
received on 6/11/2011 at Air Toxics Ltd.

The data and associated QC analyzed by Modified ASTM D-1946 are compliant with 
the project requirements or laboratory criteria with the exception of the deviations 
noted in the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Kelly Buettner at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Kelly Buettner

Project Manager

Workorder #: 1106259B

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 .FAX (916) 985-1020

Hours 6:30 A.M to 5:30 PST
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Mr. Michael Strickler
ARCADIS, Inc.
2300 Eastlake Avenue East
Suite 200
Seattle, WA  98102

WORK ORDER #: 1106259B

CLIENT: BILL TO: 

PHONE:

 Accounts Payable
ARCADIS, Inc.
630 Plaza Drive
Suite 130
Highlands Ranch, CO  80129

206.726.4732

206-325-8218
06/11/2011

DATE COMPLETED: 06/21/2011

P.O. # AUS-MSA-Nat-Air2007-06032

PROJECT # GP09BPNA.C110.C0000 Former BP 
#4931

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kelly Buettner

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A SV-1-6911 Modified ASTM D-1946 4.0 "Hg 15 psi
02A SV-2-6911 Modified ASTM D-1946 4.0 "Hg 15 psi
03A SV-3-6911 Modified ASTM D-1946 5.5 "Hg 15 psi
04A SV-4-6911 Modified ASTM D-1946 6.0 "Hg 15 psi
05A SV-5-6911 Modified ASTM D-1946 27.0 "Hg 15 psi
06A SV-6-6911 Modified ASTM D-1946 4.5 "Hg 15 psi
07A SV-1B-6911 Modified ASTM D-1946 6.5 "Hg 15 psi
08A SV-2B-6911 Modified ASTM D-1946 5.5 "Hg 15 psi
09A SV-3B-6911 Modified ASTM D-1946 6.0 "Hg 15 psi
10A SV-6B-6911 Modified ASTM D-1946 4.5 "Hg 15 psi
11A Dup-01-6911 Modified ASTM D-1946 4.0 "Hg 15 psi
12A Equip-Blank-01 Modified ASTM D-1946 29.0 "Hg 15 psi
13A SV-4B-6911 Modified ASTM D-1946 6.5 "Hg 15 psi
14A Lab Blank Modified ASTM D-1946 NA NA
14B Lab Blank Modified ASTM D-1946 NA NA
15A LCS Modified ASTM D-1946 NA NA
15AA LCSD Modified ASTM D-1946 NA NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/09, Expiration date: 06/30/11

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         06/21/11
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This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  CA NELAP - 02110CA, LA NELAP/LELAP- AI 30763, 
NY NELAP - 11291, UT NELAP - 9166389892, AZ Licensure AZ0719



LABORATORY NARRATIVE
Modified ASTM D-1946

ARCADIS, Inc.
Workorder# 1106259B

Laboratory Services Since 1989

  Thirteen  1  Liter  Summa  Canister  (100%  Certified)  samples  were  received  on  June  11,  2011.  The
laboratory  performed  analysis  via  Modified  ASTM  Method  D-1946  for  Methane  and  fixed  gases  in  air
using  GC/FID  or  GC/TCD.   The  method  involves  direct  injection  of  1.0  mL  of  sample.  

On  the  analytical  column  employed  for  this  analysis,  Oxygen  coelutes  with  Argon.  The  corresponding
peak  is  quantitated  as  Oxygen.

Since  Nitrogen  is  used  to  pressurize  samples,  the  reported  Nitrogen  values  are  calculated  by  adding  all
the  sample  components  and  subtracting  from  100%.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.   Specific  project 
requirements  may  over-ride  the  ATL  modifications.

Requirement ATL  ModificationsASTM D-1946
Calibration A single point 

calibration is 
performed using a 
reference standard 
closely matching the 
composition of the 
unknown.

A 3-point calibration curve is performed. Quantitation is 
based on a daily calibration standard which may or may 
not resemble the composition of the associated samples.

Reference Standard The composition of any 
reference standard 
must be known to 
within 0.01 mol % for 
any component.

The standards used by ATL are blended to a >/= 95% 
accuracy.

Sample Injection Volume Components whose 
concentrations are in 
excess of 5 % should 
not be analyzed by 
using sample volumes 
greater than 0.5 mL.

The sample container is connected directly to a fixed 
volume sample loop of 1.0 mL on the GC.  Linear range 
is defined by the calibration curve. Bags are loaded by 
vacuum.

Normalization Normalize the mole 
percent values by 
multiplying each value 
by 100 and dividing by 
the sum of the original 
values. The sum of the 
original values should 
not differ from 100% 
by more than 1.0%.

Results are not normalized.  The sum of the reported 
values can differ from 100% by as much as 15%, either 
due to analytical variability or an unusual sample matrix.

Precision Precision requirements 
established at each 
concentration level.

Duplicates should agree within 25% RPD for detections 
> 5 X's the RL.
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Laboratory Services Since 1989

Receiving Notes

The number of samples received did not match the information on the Chain of Custody (COC). 
Sample SV-4B-6911 was added to the analytical request.

Sample SV-5-6911 was received with significant vacuum remaining in the canister.  The residual 
canister vacuum resulted in elevated reporting limits.

There  were  no  analytical  discrepancies.

Analytical Notes

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
E  -   Exceeds  instrument  calibration  range.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.
File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags
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NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946
Summary of Detected Compounds

Client Sample ID: SV-1-6911

Lab ID#: 1106259B-01A

(%)(%)Compound
AmountRpt. Limit

0.23 83Nitrogen
0.00023 0.011Methane

0.12 4.4Helium
0.023 2.5Carbon Dioxide

Client Sample ID: SV-2-6911

Lab ID#: 1106259B-02A

(%)(%)Compound
AmountRpt. Limit

0.23 54Nitrogen
0.00023 31Methane
0.023 12Carbon Dioxide

Client Sample ID: SV-3-6911

Lab ID#: 1106259B-03A

(%)(%)Compound
AmountRpt. Limit

0.25 74Nitrogen
0.00025 0.88Methane
0.025 23Carbon Dioxide

Client Sample ID: SV-4-6911

Lab ID#: 1106259B-04A

(%)(%)Compound
AmountRpt. Limit

0.25 80Nitrogen
0.025 1.7Carbon Dioxide

Client Sample ID: SV-5-6911

Lab ID#: 1106259B-05A
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NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946
Summary of Detected Compounds

Client Sample ID: SV-5-6911

Lab ID#: 1106259B-05A

(%)(%)Compound
AmountRpt. Limit

2.0 89Nitrogen
0.0020 1.5Methane
0.20 1.0Carbon Dioxide

Client Sample ID: SV-6-6911

Lab ID#: 1106259B-06A

(%)(%)Compound
AmountRpt. Limit

0.24 83Nitrogen
0.00024 6.1Methane
0.024 7.2Carbon Dioxide

Client Sample ID: SV-1B-6911

Lab ID#: 1106259B-07A

(%)(%)Compound
AmountRpt. Limit

0.26 94Nitrogen
0.00026 0.024Methane
0.026 4.8Carbon Dioxide

Client Sample ID: SV-2B-6911

Lab ID#: 1106259B-08A

(%)(%)Compound
AmountRpt. Limit

0.25 55Nitrogen
0.00025 30Methane
0.025 12Carbon Dioxide

Client Sample ID: SV-3B-6911

Lab ID#: 1106259B-09A
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NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946
Summary of Detected Compounds

Client Sample ID: SV-3B-6911

Lab ID#: 1106259B-09A

(%)(%)Compound
AmountRpt. Limit

0.25 75Nitrogen
0.00025 0.82Methane
0.025 22Carbon Dioxide

Client Sample ID: SV-6B-6911

Lab ID#: 1106259B-10A

(%)(%)Compound
AmountRpt. Limit

0.24 81Nitrogen
0.00024 4.9Methane

0.12 0.45Helium
0.024 6.2Carbon Dioxide

Client Sample ID: Dup-01-6911

Lab ID#: 1106259B-11A

(%)(%)Compound
AmountRpt. Limit

0.23 81Nitrogen
0.00023 4.7Methane

0.12 0.51Helium
0.023 5.9Carbon Dioxide

Client Sample ID: Equip-Blank-01

Lab ID#: 1106259B-12A

(%)(%)Compound
AmountRpt. Limit

0.10 100Nitrogen

Client Sample ID: SV-4B-6911

Lab ID#: 1106259B-13A
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NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946
Summary of Detected Compounds

Client Sample ID: SV-4B-6911

Lab ID#: 1106259B-13A

(%)(%)Compound
AmountRpt. Limit

0.26 80Nitrogen
0.026 1.7Carbon Dioxide
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Client Sample ID: SV-1-6911
Lab ID#: 1106259B-01A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061906File Name:
Dil. Factor: 2.33

Date of Collection:  6/9/11 9:31:00 AM
Date of Analysis:  6/19/11 09:21 AM

(%)(%)Compound
AmountRpt. Limit

0.23 83Nitrogen
0.00023 0.011Methane

0.12 4.4Helium
0.023 2.5Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-2-6911
Lab ID#: 1106259B-02A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061907File Name:
Dil. Factor: 2.33

Date of Collection:  6/9/11 10:27:00 AM
Date of Analysis:  6/19/11 09:44 AM

(%)(%)Compound
AmountRpt. Limit

0.23 54Nitrogen
0.00023 31Methane

0.12 Not DetectedHelium
0.023 12Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-3-6911
Lab ID#: 1106259B-03A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061908File Name:
Dil. Factor: 2.47

Date of Collection:  6/9/11 10:58:00 AM
Date of Analysis:  6/19/11 10:11 AM

(%)(%)Compound
AmountRpt. Limit

0.25 74Nitrogen
0.00025 0.88Methane

0.12 Not DetectedHelium
0.025 23Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-4-6911
Lab ID#: 1106259B-04A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061910File Name:
Dil. Factor: 2.52

Date of Collection:  6/9/11 11:31:00 AM
Date of Analysis:  6/19/11 10:59 AM

(%)(%)Compound
AmountRpt. Limit

0.25 80Nitrogen
0.00025 Not DetectedMethane

0.13 Not DetectedHelium
0.025 1.7Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-5-6911
Lab ID#: 1106259B-05A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061911File Name:
Dil. Factor: 20.2

Date of Collection:  6/9/11 12:16:00 PM
Date of Analysis:  6/19/11 11:24 AM

(%)(%)Compound
AmountRpt. Limit

2.0 89Nitrogen
0.0020 1.5Methane

1.0 Not DetectedHelium
0.20 1.0Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-6-6911
Lab ID#: 1106259B-06A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061917File Name:
Dil. Factor: 2.38

Date of Collection:  6/9/11 12:57:00 PM
Date of Analysis:  6/19/11 02:05 PM

(%)(%)Compound
AmountRpt. Limit

0.24 83Nitrogen
0.00024 6.1Methane

0.12 Not DetectedHelium
0.024 7.2Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-1B-6911
Lab ID#: 1106259B-07A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061912File Name:
Dil. Factor: 2.58

Date of Collection:  6/9/11 2:02:00 PM
Date of Analysis:  6/19/11 11:47 AM

(%)(%)Compound
AmountRpt. Limit

0.26 94Nitrogen
0.00026 0.024Methane

0.13 Not DetectedHelium
0.026 4.8Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-2B-6911
Lab ID#: 1106259B-08A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061918File Name:
Dil. Factor: 2.47

Date of Collection:  6/9/11 2:27:00 PM
Date of Analysis:  6/19/11 02:27 PM

(%)(%)Compound
AmountRpt. Limit

0.25 55Nitrogen
0.00025 30Methane

0.12 Not DetectedHelium
0.025 12Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-3B-6911
Lab ID#: 1106259B-09A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061914File Name:
Dil. Factor: 2.52

Date of Collection:  6/9/11 2:52:00 PM
Date of Analysis:  6/19/11 12:32 PM

(%)(%)Compound
AmountRpt. Limit

0.25 75Nitrogen
0.00025 0.82Methane

0.13 Not DetectedHelium
0.025 22Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-6B-6911
Lab ID#: 1106259B-10A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061915File Name:
Dil. Factor: 2.38

Date of Collection:  6/9/11 4:11:00 PM
Date of Analysis:  6/19/11 01:17 PM

(%)(%)Compound
AmountRpt. Limit

0.24 81Nitrogen
0.00024 4.9Methane

0.12 0.45Helium
0.024 6.2Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: Dup-01-6911
Lab ID#: 1106259B-11A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061916File Name:
Dil. Factor: 2.33

Date of Collection:  6/9/11 3:45:00 PM
Date of Analysis:  6/19/11 01:41 PM

(%)(%)Compound
AmountRpt. Limit

0.23 81Nitrogen
0.00023 4.7Methane

0.12 0.51Helium
0.023 5.9Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: Equip-Blank-01
Lab ID#: 1106259B-12A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061905File Name:
Dil. Factor: 1.00

Date of Collection:  6/10/11 3:40:00 PM
Date of Analysis:  6/19/11 08:56 AM

(%)(%)Compound
AmountRpt. Limit

0.10 100Nitrogen
0.00010 Not DetectedMethane
0.050 Not DetectedHelium
0.010 Not DetectedCarbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: SV-4B-6911
Lab ID#: 1106259B-13A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061913File Name:
Dil. Factor: 2.58

Date of Collection:  6/9/11 
Date of Analysis:  6/19/11 12:10 PM

(%)(%)Compound
AmountRpt. Limit

0.26 80Nitrogen
0.00026 Not DetectedMethane

0.13 Not DetectedHelium
0.026 1.7Carbon Dioxide

Container Type: 1 Liter Summa Canister (100% Certified)
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Client Sample ID: Lab Blank
Lab ID#: 1106259B-14A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061904File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/19/11 08:22 AM

(%)(%)Compound
AmountRpt. Limit

0.10 Not DetectedNitrogen
0.00010 Not DetectedMethane
0.010 Not DetectedCarbon Dioxide

Container Type: NA - Not Applicable
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Client Sample ID: Lab Blank
Lab ID#: 1106259B-14B

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061903bFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/19/11 07:57 AM

(%)(%)Compound
AmountRpt. Limit

0.050 Not DetectedHelium

Container Type: NA - Not Applicable
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Client Sample ID: LCS
Lab ID#: 1106259B-15A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061902File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/19/11 07:34 AM

%RecoveryCompound

101Nitrogen
97Methane
93Helium
101Carbon Dioxide

Container Type: NA - Not Applicable
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Client Sample ID: LCSD
Lab ID#: 1106259B-15AA

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

9061919File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  6/19/11 02:51 PM

%RecoveryCompound

101Nitrogen
98Methane
93Helium
100Carbon Dioxide

Container Type: NA - Not Applicable
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CTL Job No: Project No. 72006277 By: RU
Client: Date: 06/14/11
Project Name: Remarks:
Boring: SV-1-5 FT SV-2-5 FT SV-3-5 FT SV-4-5 FT SV-5-5 FT SV-6-5 FT
Sample:
Depth, ft:
Visual
Description:

Actual      Gs 2.69 2.69 2.70 2.76 2.70 2.70
Assumed Gs

Moisture,  % 16.0 21.6 18.7 5.1 17.9 15.1
Wet Unit wt, pcf 117.8 111.3 129.8 114.9 107.4 110.5
Dry Unit wt,  pcf 101.6 91.6 109.4 109.3 91.1 96.0
Dry Bulk Dens.•b, (g/cc) 1.63 1.47 1.75 1.75 1.46 1.54
Saturation,  % 65.7 69.6 93.1 24.4 56.9 53.9
Total Porosity,   % 39.5 45.5 35.2 36.6 46.0 43.1
Volumetric Water Cont,•w 26.0 31.7 32.7 8.9 26.2 23.2
Volumetric Air Cont., •a 13.6 13.9 2.4 27.7 19.8 19.9
Void Ratio 0.65 0.84 0.54 0.58 0.85 0.76
Series 1 2 3 4 5 6 7 8

Test America
634-026

BP #4931, Oakland

Olive 
Brown 
Clayey 

SAND w/ 
Gravel

Note: All reported parameters are from the as-received sample condition unless otherwise noted.  If an assumed specific gravity (Gs) was used then the saturation, 
porosities, and void ratio should be considered approximate.

Olive 
Brown 
Clayey 
SAND

Olive 
Brown 

CLAY w/ 
CaCO3

Mottled 
Reddish 
Brown 
CLAY

Gray 
GRAVEL 
w/ Silt & 

Sand
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Brown 

CLAY w/ 
Sand 

(possibly 
disturbed)
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The Zero Air-Voids curves 
represent the dry density at 
100% saturation for each 
value of specific gravity

Moisture-Density-Porosity Report
Cooper Testing Labs, Inc. (ASTM D 2937)



CTL Job#: Project Name: Date: 06/14/11

Client: Project No.: Run By: MD
Checked DC

Boring: SV-1-5FT SV-2-5FT SV-3-5FT SV-4-5FT SV-5-5FT SV-6-5FT

Sample:
Depth, ft.:

Pan No.:
Soil Description

(visual)

Dish No.

Air-Dry Weight, gm 46.93 47.93 53.24 52.11 42.72 45.03

Oven-Dry Weight., gm 46.63 47.62 52.91 51.71 42.24 44.71
Dish Weight, gm 11.81 11.74 11.72 11.73 11.74 11.82

Hydroscopic MC, % 0.9 0.9 0.8 1.0 1.6 1.0

Pycnometer No.:

Wt Pycn., Soil & H2O (Wb), g 725.2 733.9 738.5 727.0 733.6 737.8
Test Temp. (T), oC 21.9 22.0 21.5 22.8 23.4 23.2

Wt Pycn. & H2O @ T (Wa), g 662.7 671.4 675.5 662.6 671.2 675.4

Wt of Air-Dried Soil (Wm), g 100.37 100.41 100.82 101.9 100.5 100.14

Wt of Oven-Dried Soil (Wo), g 99.51 99.55 100.02 100.89 98.94 99.18
Temp. Corr. Factor (K) 0.99959 0.99957 0.99968 0.99938 0.99924 0.99929
Specific Gravity (20oC)

Gs = K  Wo
Wo+Wa-Wb

Olive Brown 
Clayey SAND 

Olive Brown 
CLAY w/ 
CaCO3

Mottled 
Reddish 

Brown CLAY

Gray GRAVEL 
w/ Silt & Sand 

Olive Brown 
CLAY w/ Sand

Olive Brown 
Clayey SAND 

w/ Gravel

BP #4931, Oakland

72006277

2.76 2.70 2.702.69 2.69 2.70

634-026

Test America

Specific Gravity by Pycnometer
ASTM D 854m





Appendix D

Field Documentation
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