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INTRODUCTION 
Clearwater Group (Clearwater), on behalf of Cardanal Partners, LLC, is pleased to present this Soil 
Vapor Sampling Report prepared for the site located at 632-638 2nd Street, Oakland, Alameda County, 
California (Figure 1) for your review, comments, and approval. In response to the results based on year 
2007 and 2008 field work, presented in Clearwater’s Subsurface Investigation Report dated January 11, 
2009, the Alameda County Environmental Health Department (ACEH) in their September 18, 2009 
letter requested that a Work Plan be prepared outlining a soil vapor sampling work plan (Attachment 
1). The purpose of the soil vapor investigation described in this work plan was to evaluate potential 
vapor intrusion concerns and determine whether the site meets the criteria for low-risk case closure. 
This work plan was approved by ACEH on November 3, 2009 (Attachment 1).   
 
PERMITTING 
Prior to starting work, Clearwater obtained permits from Alameda County Public Works Agency 
(ACPWA) and the City of Oakland Planning Department. Five (5) soil vapor borings (four borings 
located in the private landscaping adjacent to the sidewalk and one boring located in the tree well, in 
the sidewalk) were permitted (Permit No: W2009-0988, see Attachment 1) through the Alameda 
County Public Works Agency. An encroachment permit was acquired from the City of Oakland, Civil 
Engineering (Permit No. XO902382, see Attachment 1) for the one boring (SV-5) which was not 
located on private property.  
 
FIELD WORK 
Soil vapor sampling points were installed at 5 feet below ground surface (bgs) using a direct push 
technology, Geoprobe® 5400 rig, at the five locations shown on Figure 2. After hand augering through 
the first foot of soil, a four-foot long, 1.75-inch diameter continuous core soil sample was collected, 
logged, and characterized by a field geologist under the direct supervision of a California Professional 
Geologist. After the core was removed, the boring was cleaned out with the hand auger to 5 feet below 
ground (bgs) surface. The vapor point, containing a polyethylene diffuser tip, was installed at 5 feet 
bgs. A 6.5+ foot length of Teflon® tubing connected the vapor point to the above ground stopcock. A 
one-foot sand/glass bead pack around the vapor point was followed with one foot of bentonite slurry 
and three feet of neat cement grout. A detailed description of soil vapor point installation procedures 
and a figure outlining the gas probe construction are included in Attachment 2.  
 
The vapor points were installed on November 5, 2009, between 1245 and 1600 hours (see photos in 
Attachment 3). In order for the subsurface conditions to equilibrate, Clearwater waited 24 hours prior 
to performing vapor sampling at the site (see field notes in Attachment 3). The 4-foot sections of soil 
core were logged (see Attachment 3 for the five soil boring logs).  Clearwater mobilized for the vapor 
sampling event on November 6, 2009, working between 1500 and 1930 hours. The California 
Department of Toxic Substances Control, Interim Final document, Advisory – Active Soil Gas 
Investigations, January 28, 2003 (Vapor Sampling Guidance Document) was used to guide the 
fieldwork. 
 
The borings were abandoned on November 20, 2009, via cement grout, and were inspected by Alameda 
County Public Works Agency inspector, Mr. John Shouldice (see field notes in Attachment 3). The 
Teflon tubing was entirely extracted and each soil vapor borehole was sealed with neat cement grout to 
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the top of the existing cement plug. The ground surface was restored with landscaping material to 
match the adjacent ground surface level. 
 
VAPOR SAMPLING 
Soil vapor samples were collected on November 6, 2009. A minimum of three well volumes was 
purged from each soil vapor boring using a Gilair 5 (low flow) active air pump. The order of sampling 
was in the expected ‘least contaminated’ to ‘most contaminated’ direction. The order of sampling was 
as follows: SV-3 (furthest from the 3-tank tank pit), SV-4 (next closest to the 3-tank tank pit), SV-5 (in 
the downgradient position to the 3-tank tank pit), SV-1 (slightly upgradient from the 3-tank tank pit), 
and SV-2 (nearest to the suspected soil source of the 3-tank tank pit). 
 
On the first boring, SV-3, the sampling flow rate was set at 100 ml/minute (min). The borings were 
purged for three minutes (300 ml). The first sample taken post-purge was the SUMMA canister (10 
minutes). The second and third samples were the TO-17 and TO-15 tube; With the TO-17 and TO-15 in 
line, the flow was set at 152 ml/min and the duration was 2 minutes. On the second boring, SV-4, the 
purge rate was 185 ml/min (1 minute); the SUMMA canister (12 minutes) and the TO tubes exposed to 
a flow of 200 ml/min for 1 minute. On the third boring, SV-5, the purge rate was 100 ml/min over 3 
minutes, the SUMMA canister (10 minutes) and the TO tubes 150 ml/min for 1.5 minutes. On the 
fourth boring, SV-1, the purge rate was 100 ml/min over 3 minutes, the SUMMA canister (11 minutes) 
and the TO tubes 165 ml/min for 1.5 minute. On the last boring, SV-2, the purge rate was 300 ml/min 
over 1 minute, the number one SUMMA canister (10 minutes), the backup SUMMA canister (0.15 
minutes – defective line coupling) and the TO tubes 135 ml/min for 2 minutes. Detailed methodology 
for sub-surface vapor sampling is included in Attachment 2 
 
The leak detection compound, isopropyl alcohol (2-Propanol), was poured directly onto the swage 
locks/valves of the sampling assembly. The presence of 2-Propanol, at up to 1,800,000 parts per billion 
by volume (ppbv) was noted in the laboratory reports. This level of Propanol exceeded the instrument 
calibration range. The leak detection compound was documented in all six of the samples, including the 
ambient air sample; SV-2-AC. Field notes with more detail are in Attachment 3. 
 
The samples were sent under Chain of Custody to Air Toxics Laboratory (CA NELAP #02110CA) on 
November 6 (for receipt on November 9) for analysis of the samples for the presence of the following: 
total petroleum hydrocarbons as gasoline (TPH-g), benzene, toluene, ethylbenzene, xylene (BTEX) by 
EPA Method TO-15; total petroleum hydrocarbons as diesel (TPH-d), and naphthalene by EPA Method 
TO-17; and for the presence of oxygen, carbon dioxide and methane by Modified ASTM D-1946.  
 
The November 6, 2009 sample lab reports are presented in Attachment 4 as Air Toxics Ltd. November 
12, 2009 report No. 0911177C, Air Toxics Ltd. November 12, 2009 report No. 0911177B and Air 
Toxics Ltd. November 16, 2009 report No. 0911177A.  
 
RESULTS 
The November 6, 2009 results are as follows (all sample depths are 5 feet bgs, with the exception of 
SV-2-AC which is an ambient air sample): 
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Sample 
ID 

Analytical Method and Analyte Results 
(ppbv) 

Results 
(µg/m3) 

ESLs 
(µg/m3) 

CHHSLs
(µg/m3) 

SV-1 
SV-1 
SV-1 
SV-1 
SV-1 
SV-1 
SV-1 
SV-1 
SV-1 
SV-1 
SV-1 

Modified ASTM D-1946-oxygen 
Modified ASTM D-1946-methane 
Modified ASTM D-1946-carbon dioxide 
Modified TO-17-naphthalene 
Modified TO-17-TPH (diesel range) 
Modified TO-15-TPH (gasoline range) 
Modified TO-15-Benzene 
Modified TO-15-Toluene 
Modified TO-15-Ethylbenzene 
Modified TO-15-Xylenes 
2-Propanol 

14%  
<0.00020%  
6.4%  
 
 
<10,000 
<1600 
<1900 
<2200 
<2200 
500,000 

 
 
 
<16 
<3100 
 
 
 
 
 
 

NA 
NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

NA 
NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

  SV-2 
SV-2 
SV-2 
SV-2 
SV-2 
SV-2 
SV-2 
SV-2 
SV-2 
SV-2 
SV-2 

Modified ASTM D-1946-oxygen 
Modified ASTM D-1946-methane 
Modified ASTM D-1946-carbon dioxide 
Modified TO-17-naphthalene 
Modified TO-17-TPH (diesel range) 
Modified TO-15-TPH (gasoline range) 
Modified TO-15-Benzene 
Modified TO-15-Toluene 
Modified TO-15-Ethylbenzene 
Modified TO-15-Xylenes 
2-Propanol 

20%  
<0.00020%  
1.8%  
 
 
<20,000 
<3200 
<3800 
<4400 
<4400 
1,800,000 

 
 
 
<18 
<3700 

NA 
NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 

NA 
NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

SV-3 
SV-3 
SV-3 
SV-3 
SV-3 
SV-3 
SV-3 
SV-3 
SV-3 
SV-3 
SV-3 

Modified ASTM D-1946-oxygen 
Modified ASTM D-1946-methane 
Modified ASTM D-1946-carbon dioxide 
Modified TO-17-naphthalene 
Modified TO-17-TPH (diesel range) 
Modified TO-15-TPH (gasoline range) 
Modified TO-15-Benzene 
Modified TO-15-Toluene 
Modified TO-15-Ethylbenzene 
Modified TO-15-Xylenes 
2-Propanol 

11%  
<0.00021%  
8.0%  
 
 
450 
<33 
<39 
<45 
<45 
43 

 
 
 
<25 
<5000 
1,800 

NA 
NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

NA 
NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

SV-4 
SV-4 
SV-4 
SV-4 
SV-4 
SV-4 
SV-4 
SV-4 
SV-4 
SV-4 
SV-4 

Modified ASTM D-1946-oxygen 
Modified ASTM D-1946-methane 
Modified ASTM D-1946-carbon dioxide 
Modified TO-17-naphthalene 
Modified TO-17-TPH (diesel range) 
Modified TO-15-TPH (gasoline range) 
Modified TO-15-Benzene 
Modified TO-15-Toluene 
Modified TO-15-Ethylbenzene 
Modified TO-15-Xylenes 
2-Propanol 

17%  
<0.00020%  
3.3%  
 
 
17,000 
<1600 
<1900 
<2200 
<2200 
470,000 

 
 
 
<25 
<5000 
69,000 

NA 
NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

NA 
NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

SV-5 Modified ASTM D-1946-oxygen 8.8%   NA NA 
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SV-5 
SV-5 
SV-5 
SV-5 
SV-5 
SV-5 
SV-5 
SV-5 
SV-5 
SV-5 

Modified ASTM D-1946-methane 
Modified ASTM D-1946-carbon dioxide 
Modified TO-17-naphthalene 
Modified TO-17-TPH (diesel range) 
Modified TO-15-TPH (gasoline range) 
Modified TO-15-Benzene 
Modified TO-15-Toluene 
Modified TO-15-Ethylbenzene 
Modified TO-15-Xylenes 
2-Propanol 

<0.00021%  
11%  
 
 
3700 
<33 
<39 
<45 
<45 
790 

 
 
<25 
<5000 
13,041 
 
 
 
 
1900 

NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

SV-2AC 
SV-2AC 
SV-2AC 
SV-2AC 
SV-2AC 
SV-2AC 
SV-2AC 
SV-2AC 
SV-2AC 
SV-2AC 
SV-2AC 

Modified ASTM D-1946 oxygen 
Modified ASTM D-1946 methane 
Modified ASTM D-1946 carbon dioxide 
Modified TO-17 naphthalene 
Modified TO-17 TPH (diesel range) 
Modified TO-15 TPH (gasoline range) 
Modified TO-15 Benzene 
Modified TO-15 Toluene 
Modified TO-15 Ethylbenzene 
Modified TO-15 Xylenes 
2-Propanol 

22% 
<0.00020%  
.046%  
 
 
<200  
<32 
<38 
<44 
<44 
98 

 
 
 
<18 
<3700 

NA 
NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

NA 
NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

Notes: 
NA  Not Applicable 
ESL   Table E, Vapor Intrusion Concerns, Screening for Environmental Concerns at Sites with Contaminated Soil 

and Groundwater, California Regional Water Quality Control Board, San Francisco Bay Region, Interim Final 
November 2007, (Revised May 2008); Commercial/Industrial Land Use.  Values in micrograms per meter 
cubed. 

CHHSL  Table 2.  California Human Health Screening Levels for Indoor Air and Soil Gas.  Use of California Human 
Health Screening Levels (CHHSLs) in Evaluation of Contaminated Properties, January 2005, California 
Environmental Protection Agency. Commercial/Industrial Land Use, Only. Values in micrograms per meter 
cubed. 

 
The laboratory results for oxygen, methane and carbon dioxide (decreased oxygen content and 
increased carbon dioxide content compared to atmospheric air) indicate aerobic respiration is occurring 
in the soil. TPH-Diesel and Naphthalene concentrations were below laboratory detection limits, which 
are well below the ESL and CHHSL threshold values. 
 
The laboratory results for TPH-gasoline presented unanticipated high levels of TPH-gasoline as well as 
high levels of the leak detectant, 2-propanol.  All of the samples contained 2-propanol, from 43 to 
1,800,000 ppbv. The reason for this contamination is not known. Field protocols were followed during 
the soil vapor sampling but, due to these anomalies, and especially due to the significant presence of 
leak detection compound noted on the laboratory reports from the November 6, 2009 sampling event, a 
second soil vapor sampling event was scheduled with a state-certified mobile lab, for verification and 
confirmation of the earlier laboratory results.   
 
The second sampling event occurred on November 19, 2009. A mobile lab, TEG Northern California 
Incorporated (TEG), of Sacramento CA (Laboratory ELAP# 2012) was engaged to perform same-day 
testing on a second round of vapor samples from the five borings. The sample points in both events 
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were the same. The mobile lab used 1,2 Difluorethane as a leak detector and no leaks were detected. 
The November 19, 2009 sampling event analytical results are presented in Attachment 4 as the 
December 8, 2009 final TEG report No. 91119E. The oxygen and carbon dioxide results from the 
November 19, 2009 event were not reliable (due to a malfunctioning voltage regulator) and no values 
were reported. 

 
The results of the November 19, 2009 (naphthalene, TPH-gasoline, TPH-diesel, and BTEX) analytical 
tests are as follows: 
 

Sample 
ID 

Analytical Method and Analyte Results 
(µg/L) 

Results 
(µg/m3) 

(calculated) 

ESLs 
(µg/m3) 

CHHSLs
(µg/m3) 

SV-1 TEG 
SV-1 TEG 
SV-1 TEG 
SV-1 TEG 
SV-1 TEG 
SV-1 TEG 
SV-1 TEG 
SV-1 TEG 
SV-1 TEG 
SV-1 TEG 
SV-1 TEG 

Modified ASTM D-1946 -oxygen 
EPA method 8015M -methane 
Modified ASTM D-1946 -carbon dioxide 
EPA method 8260B - naphthalene 
EPA method 8015M -TPH (diesel range) 
EPA method 8260B -TPH (gasoline range) 
EPA method 8260B -Benzene 
EPA method 8260B -Toluene 
EPA method 8260B -Ethylbenzene 
EPA method 8260B -Xylenes 
1,1 Difluorethane 

NR 
<500 ppmv 
NR 
<0.10 
<50 
<10 
<0.10 
<0.20 
<0.10 
<0.20 
<10 

 
 
 
<100 
<50000 
<10000 
<100 
<200 
<100 
<200 
 

NA 
NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

NA 
NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

SV-2 TEG 
SV-2 TEG 
SV-2 TEG 
SV-2 TEG 
SV-2 TEG 
SV-2 TEG 
SV-2 TEG 
SV-2 TEG 
SV-2 TEG 
SV-2 TEG 
SV-2 TEG 

Modified ASTM D-1946 -oxygen 
EPA method 8015M -methane 
Modified ASTM D-1946 -carbon dioxide 
EPA method 8260B - naphthalene 
EPA method 8015M -TPH (diesel range) 
EPA method 8260B -TPH (gasoline range) 
EPA method 8260B -Benzene 
EPA method 8260B -Toluene 
EPA method 8260B -Ethylbenzene 
EPA method 8260B -Xylenes 
1,1 Difluorethane 

NR 
<500 
NR 
<0.10 
<50 
<10 
<0.10 
<0.20 
<0.10 
<0.20 
<10 

 
 
 
<100 
<50000 
<10000 
<100 
<200 
<100 
<200 
 

NA 
NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

NA 
NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

SV-3 TEG 
SV-3 TEG 
SV-3 TEG 
SV-3 TEG 
SV-3 TEG 
SV-3 TEG 
SV-3 TEG 
SV-3 TEG 
SV-3 TEG 
SV-3 TEG 
SV-3 TEG 

Modified ASTM D-1946 -oxygen 
EPA method 8015M -methane 
Modified ASTM D-1946 -carbon dioxide 
EPA method 8260B - naphthalene 
EPA method 8015M -TPH (diesel range) 
EPA method 8260B -TPH (gasoline range) 
EPA method 8260B -Benzene 
EPA method 8260B -Toluene 
EPA method 8260B -Ethylbenzene 
EPA method 8260B -Xylenes 
1,1 Difluorethane 

NR 
<500 
NR 
<0.10 
<50 
<10 
<0.10 
<0.20 
<0.10 
<0.20 
<10 

 
 
 
<100 
<50000 
<10000 
<100 
<200 
<100 
<200 
 

NA 
NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

NA 
NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

SV-4 TEG 
SV-4 TEG 
SV-4 TEG 

Modified ASTM D-1946 -oxygen 
EPA method 8015M -methane 
Modified ASTM D-1946 -carbon dioxide 

NR 
<500 
NR 

 
 
 

NA 
NA 
NA 

NA 
NA 
NA 
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SV-4 TEG 
SV-4 TEG 
SV-4 TEG 
SV-4 TEG 
SV-4 TEG 
SV-4 TEG 
SV-4 TEG 
SV-4 TEG 

EPA method 8260B - naphthalene 
EPA method 8015M -TPH (diesel range) 
EPA method 8260B -TPH (gasoline range) 
EPA method 8260B -Benzene 
EPA method 8260B -Toluene 
EPA method 8260B -Ethylbenzene 
EPA method 8260B -Xylenes 
1,1 Difluorethane 

<0.10 
<50 
<10 
<0.10 
0.20 
0.10 
<0.20 
<10 

<100 
<50000 
<10000 
<100 
<200 
<100 
<200 
 

240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

SV-5 TEG 
SV-5 TEG 
SV-5 TEG 
SV-5 TEG 
SV-5 TEG 
SV-5 TEG 
SV-5 TEG 
SV-5 TEG 
SV-5 TEG 
SV-5 TEG 
SV-5 TEG 

Modified ASTM D-1946 -oxygen 
EPA method 8015M -methane 
Modified ASTM D-1946 -carbon dioxide 
EPA method 8260B - naphthalene 
EPA method 8015M -TPH (diesel range) 
EPA method 8260B -TPH (gasoline range) 
EPA method 8260B -Benzene 
EPA method 8260B -Toluene 
EPA method 8260B -Ethylbenzene 
EPA method 8260B -Xylenes 
1,1 Difluorethane 

NR 
<500 
NR 
<0.10 
<50 
<10 
<0.10 
<0.20 
<0.10 
<0.20 
<10 

 
 
 
<100 
<50000 
<10000 
<100 
<200 
<100 
<200 
 

NA 
NA 
NA 
240 
29,000 
29,000 
280 
180,000 
3,300 
58,000 
NA 

NA 
NA 
NA 
106 
NA 
NA 
122 
378,000 
postponed 
887,000 
NA 

Notes: 
NA  Not Applicable 
NR  No Reporting 
ESL   Table E, Vapor Intrusion Concerns, Screening for Environmental Concerns at Sites with Contaminated Soil 

and Groundwater, California Regional Water Quality Control Board, San Francisco Bay Region, Interim Final 
November 2007, (Revised May 2008); Commercial/Industrial Land Use. Values in micrograms per meter 
cubed. 

CHHSL  Table 2. California Human Health Screening Levels for Indoor Air and Soil Gas. Use of California Human 
Health Screening Levels (CHHSLs) in Evaluation of Contaminated Properties, January 2005, California 
Environmental Protection Agency. Commercial/Industrial Land Use, Only. Values in micrograms per meter 
cubed. 

 
The concentrations of target compounds in the November 19, 2009 subsurface vapor-sampling event 
were all below laboratory reporting levels, and thus, well below the ESLs or CHHSLs. 

 
CONCLUSIONS and RECOMMENDATIONS 
Based on the November 6, 2009 and November 19, 2009 subsurface vapor sampling evaluation, two 
points can be made: 

• Subsurface respiration (bioremediation) is occurring and any residual contamination will 
continue to degrade; 

• Currently, soil vapor levels of the contaminants of concern are below laboratory detection limits 
and thus well below the ESLs and CHHSLs, confirming that vapor intrusion is not a concern at 
this site. 

 
As requested in your September 18, 2009 letter, soil vapor sampling has confirmed that vapor intrusion 
is not a concern at this site and it meets the criteria for low-risk case closure. Therefore, Clearwater 
requests the ACEH offices re-evaluate the site for low-risk closure based on this new data.
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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: 11/04/2009 By jamesy Permit Numbers: W2009-0988
Permits Valid from 11/05/2009 to 11/05/2009

Application Id: 1257312319139 City of Project Site:Oakland
Site Location: 628 Second Street

Oakland, CA
Project Start Date: 11/05/2009 Completion Date:11/05/2009
Assigned Inspector: Contact John Shouldice at (510) 670-5424 or johns@acpwa.org

Applicant: The Auger Group, Inc., dba Fast-Tek E. S. S. -

Olivia Jacobs

Phone: 510-232-2728

229 Tewksbury Ave., Point Richmond, CA  94801
Property Owner: Daniel Altwarg Phone: 510-772-7625

625 Third Street, Oakland, CA  94612
Client: Cardanal Properties LLC c/o Bartlett Leader-

Picone & Young

Phone: --

2201 Broadway, Suite 803, Oakland, CA  94612
Contact: Olivia Jacobs Phone: 510-590-1099

Cell: 510-590-1099

Total Due: $265.00
Receipt Number: WR2009-0398   Total Amount Paid: $265.00

Payer Name : Olivia Jacobs   Paid By: VISA PAID IN FULL

Works Requesting Permits:

Borehole(s) for Geo Probes-Sampling 24 to 72 hours only - 5 Boreholes 

Driller: Fast-Tek Engineering Support Services - Lic #: 624461 - Method: DP Work Total: $265.00

Specifications

Permit

Number

Issued Dt Expire Dt #

Boreholes

Hole Diam Max Depth

W2009-

0988

11/04/2009 02/03/2010 5 1.00 in. 5.00 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 John Shouldice for an inspection time at 510-670-5424 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.



Alameda County Public Works Agency - Water Resources Well Permit

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,

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.
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CLEARWATER GROUP 
 

Temporary Soil Vapor Monitoring Well Installation and Sampling Procedures 
              
 
Permits, Site Safety Plan, Utility Clearance 
Clearwater Group obtains all the required permits, unless otherwise contractually directed.  
Clearwater prepares a site specific Site Safety Plan detailing site hazards, site safety and control, 
decontamination procedures, and emergency response procedures to be employed throughout the 
work.  At least 48 hours prior to drilling, Underground Service Alert (USA) or an equivalent 
agency is notified of the planned work.  Clearwater attempts to locate all underground and 
aboveground utilities by site inspection (in conjunction with its subcontractors and 
knowledgeable site managers, if available), and review of site as-built drawings.  Clearwater 
may employ a private, professional utility locator and/or ground penetrating radar survey 
subcontractor to refine the site utility inspection. 
 
Soil Vapor Sample Collection Depth and Location 
Soil vapor sample collection depths will be chosen to minimize the effects of change in 
barometric pressure, or breakthrough of ambient air from the surface, and to ensure that 
consistent and representative samples are collected.  Sampling points will be laterally spaced to 
adequately represent soil gas concentrations proximate to structures, taking into consideration 
the location of the contamination relative to the structures. 
 
Drilling Equipment 
Temporary soil vapor wells are installed using a truck-mounted Geoprobe drill rig, unless site 
conditions warrant a different drilling method.  Subsurface conditions permitting, the first five 
feet of each boring is advanced using a hand-auger or post-hole digger.  All drilling equipment 
will be inspected daily by the operator and maintained in a safe working condition.  All down-
hole drilling equipment is steam cleaned prior to arriving on site.  Working components of the 
drill rig near the borehole, as well as the probe rods are thoroughly steam-cleaned between each 
boring location.  All Clearwater drilling and sampling methods will be consistent with local, 
state and federal regulations. 
 
The borehole for the soil vapor well may be installed using either direct push, hollow stem auger 
drilling equipment or hand driven using a rotary hammer or a hand auger.  A soil vapor 
monitoring well example is shown on Figure 1.  The sample probe consists of a probe tip 
through which the soil gas probe is collected, and probe tubing that extends from the probe tip to 
the ground surface.  The sample probe tubing has a small diameter  (1/8 to 1/4 inch).  The sample 
probe and tubing is constructed of material that will not react or interact with the target 
compounds. The tubing is marked at the surface to identify the probe location and depth.  The 
probe tip is placed midway between the top and bottom of the one-foot thick sampling interval, 
with a sand (or 60-100 sieve glass bead) pack extending approximately 6 inches above and 
below the probe tip.  At least 1 foot of dry granular bentonite will be placed on top of the sand 
and then hydrated with clean water.  The remainder of the annulus may be filled with hydrated 
bentonite pellets or lean cement grout. 
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For sampling from multiple depths, adjacent temporary soil vapor wells can be constructed in the 
same borehole. When using a hollow-stem auger drill, separate probe tips and sand packs can be 
set in the same borehole annulus at different depths.  The probe tips and sand packs are separated 
by a minimum of one–foot thick layer of hydrated bentonite powder.  The borehole will be 
grouted to the surface with hydrated bentonite. 
 
Surface Completion 
At the ground surface the sample probe tubing is sealed with a layer of hydrated bentonite pellets 
hand packed tightly around the tubing.  The following components may be installed, as 
necessary: 
 

• Gas-tight valve or fitting for capping the vapor point; 
• Fitting for connection to above ground sampling equipment; 

 
Soil Gas Probe Equilibration  
Soil gas sampling will not be conducted for at least 30 minutes following probe installation using 
the direct push method to allow time for the soil gas to equilibrate within the sample probes and 
for the bentonite to hydrate.  For probes installed with hollow stem auger drilling methods, soil 
gas sampling will not be conducted for at least 48 hours following probe installation. 
 
Soil Vapor Sample Collection Using Suma Canisters 
The soil vapor sample collection and analysis will follow the protocols provided in the California 
Department of Toxic Substances Control, Interim Final document, Advisory – Active Soil Gas 
Investigations, January 28, 2003 (Vapor Sampling Guidance Document). 
 
The sample line is purged prior to collecting the sample.  The soil vapor samples will be 
collected from the vapor monitoring wells according to EPA Method TO-15, using a specially 
prepared stainless steel canister (SUMA canister).  The canister is provided by and prepared for 
use by the analytical laboratory. A 6-liter sub-atmospheric-pressure SUMA canister is used to 
collect each soil vapor sample. The canister is attached to the Geoprobe gas sampling device 
using Teflon tubing connected to a flow controller, which regulates the sample flow at 200 
milliliters per minute into the SUMA canister. Prior to sample collection the initial vacuum 
pressure in the SUMA canister is recorded, then the canister valve is opened.  Since the sub-
atmospheric-pressure canister is an evacuated canister, the soil vapor sample is collected without 
the use of a sample pump. The canister valve is closed after the recommended sample duration of 
30 minutes. The final canister pressure will be below atmospheric pressure. Following sample 
collection, the canister is sealed, the final canister pressure is recorded, and the sample name is 
recorded on the Chain-of-Custody document and sample label.  The sample canisters will be sent 
under Chain of Custody documentation to a California-certified analytical laboratory and 
analyzed for the constituents of concern.  
 
Leak Testing 
A leak test is recommended each time a soil gas sample is collected.  A leak check, or tracer, 
compound such as isopropanol is recommended to determine if leaks are present.  Other 
compounds such as pentane, isobutene, propane, or butane may be used.  A leak check 
compound is selected that is not known or suspected to be site related or otherwise associated 
with the site or nearby properties.   
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Immediately before sampling, the leak check compound is placed at each location where ambient 
air could enter the sampling system or where cross contamination may occur.  For liquid 
compounds, a paper towel is wetted with the leak compound and the towel is placed over each 
location where air could enter the system.  The leak check compound is included in the list of 
analytes looked for during laboratory analysis of each sample. 
 
Quality Assurance Procedures 
To prevent contamination of the samples, Clearwater personnel adhere to the following 
procedures in the field: 
 

• A new, clean pair of latex gloves are put on prior to sampling each well. 
• Wells are purged and samples are collected in the expected order of increasing degree of 

contamination based on historical analytical results. 
• All purging equipment will be thoroughly decontaminated between each well. 

 
Temporary Soil Vapor Well Abandonment 
After the sample collection has been completed each temporary soil vapor well will be properly 
abandoned.  Wells installed by Geoprobe drill will be pulled out from the ground surface, if 
possible, and the Geoprobe drill will be driven to a depth at least one foot greater than the depth 
of the well (overdriven).   If the temporary well was installed using a hollow-stem auger drill the 
well will be overdriven using an auger as large a diameter as, or larger, than the augers that 
installed the well.  The well borehole annulus will be filled with either bentonite pellets hydrated 
with clean water, or filled with lean cement grout, depending on local regulatory requirements.  
The ground surface will be restored to its original condition. 
 
Recordkeeping 
Proper record keeping consists of recording the following information, at a minimum: 

• Sample identification information (location, depth, sample indentifiers, data and time)  
• Field personnel 
• Weather conditions (temperature, wind speed, barometric pressure, precipitation, etc.) 
• Sampling method, devices and equipment used 
• Purge volumes prior to sample collection 
• Volume of soil gas extracted per sample 
• Vacuum of canisters before and after samples were collected  
• If observable, the apparent moisture content of the sampling zone 
• Shipment information, including chain-of-custody protocols and records.   

 
Soil Waste Management 
Soil cuttings are stockpiled on and covered with plastic sheeting to control runoff, or contained 
in 55-gallon D.O.T.-approved drums on site.  Waste soil is sampled and analyzed to profile it for 
disposal, then hauled by a licensed waste hauler to an appropriate landfill.  All waste stored on 
site is properly labeled at the time of production. 
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11/16/2009

Mr. Eric Lervaag
Clearwater Group, Inc.
229 Tewksbury Avenue

Point Richmond CA 94801

Project Name: Markus Hardware
Project #: 

Dear Mr. Eric Lervaag

The following report includes the data for the above referenced project for sample(s) 
received on 11/9/2009 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 (5&20 ppbv) 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: Kyle Vagadori at 916-985-1000 if you have any questions regarding 
the data in this report.

Regards,

Kyle Vagadori
Project Manager

Workorder #: 0911177A

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. Eric Lervaag
Clearwater Group, Inc.
229 Tewksbury Avenue
Point Richmond, CA  94801

WORK ORDER #: 0911177A

CLIENT: BILL TO: 

PHONE:

Mr. Eric Lervaag
Clearwater Group, Inc.
229 Tewksbury Avenue
Point Richmond, CA  94801

510-307-9943 x227

11/09/2009
DATE COMPLETED: 11/16/2009

P.O. # 6P001H

PROJECT # Markus Hardware

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kyle Vagadori

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A SV-3- Modified TO-15 (5&20 ppbv) 0.6 "Hg 15 psi
03A SV-4 Modified TO-15 (5&20 ppbv) 0.0 "Hg 15 psi
05A SV-5 Modified TO-15 (5&20 ppbv) 0.8 "Hg 15 psi
07A SV-1 Modified TO-15 (5&20 ppbv) 0.0 "Hg 15 psi
09A SV-2-AC Modified TO-15 (5&20 ppbv) 0.0 "Hg 15 psi
10A SV-2 Modified TO-15 (5&20 ppbv) 0.0 "Hg 15 psi
10AA SV-2 Lab Duplicate Modified TO-15 (5&20 ppbv) 0.0 "Hg 15 psi
11A Lab Blank Modified TO-15 (5&20 ppbv) NA NA
12A CCV Modified TO-15 (5&20 ppbv) NA NA
13A LCS Modified TO-15 (5&20 ppbv) 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: 06/30/10

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

                                                                                                                                                11/16/09
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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, NJ NELAP - CA004
NY NELAP - 11291, UT NELAP - 9166389892, AZ Licensure AZ0719



LABORATORY NARRATIVE
Modified TO-15 Soil Gas
Clearwater Group, Inc.
Workorder# 0911177A

Laboratory Services Since 1989

Six  1  Liter  Summa  Canister  samples  were  received  on  November  09,  2009.  The  laboratory  performed 
analysis  via  modified  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.  The  method  involves
concentrating  up  to  50  mLs  of  air.  The  concentrated  aliquot  is  then  flash  vaporized  and  swept  through  a 
water  management  system  to  remove  water  vapor.  Following  dehumidification,  the  sample  passes  directly
into  the  GC/MS  for  analysis.

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.  

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

Requirement ATL  ModificationsTO-15
Daily CCV +- 30% Difference </= 30% Difference with two allowed out up to </=40%.; 

flag and narrate outliers

Sample collection media Summa canister ATL recommends use of summa canisters to insure data 
defensibility, but will report results from Tedlar bags at 
client request

Method Detection Limit Follow 40CFR Pt.136 
App. B

The MDL met all relevant requirements in Method TO-15 
(statistical MDL less than the LOQ). The concentration of 
the spiked replicate may have exceeded 10X the calculated 
MDL in some cases

Receiving Notes

Samples SV-4, SV-1, SV-2-AC and SV-2 arrived at ambient pressure yet flow controllers were used for 
sample collection.

The canister valve on sample SV-1 was received open and a brass plug was used to seal the canister. 

The  reported  CCV  for  each  daily  batch  may  be  derived  from  more  than  one  analytical  file  due  to  the  client's 
request  for  non-standard  compounds.

Non-standard  compounds  may  have  different  acceptance  criteria  than  the  standard  TO-14A/TO-15
compound  list  as  per  contract  or  verbal  agreement.

Analytical Notes
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Laboratory Services Since 1989

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
        N  -  The  identification  is  based  on  presumptive  evidence.

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

Client Sample ID: SV-3-

Lab ID#: 0911177A-01A

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

41 43 100 1002-Propanol
210 450 840 1800TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-4

Lab ID#: 0911177A-03A

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

2000 470000 5000 12000002-Propanol
10000 17000 41000 69000TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-5

Lab ID#: 0911177A-05A

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

42 790 100 19002-Propanol
210 3700 850 15000TPH ref. to Gasoline (MW=100)

Client Sample ID: SV-1

Lab ID#: 0911177A-07A

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

2000 500000 5000 12000002-Propanol

Client Sample ID: SV-2-AC

Lab ID#: 0911177A-09A

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

40 98 99 2402-Propanol

Client Sample ID: SV-2

Lab ID#: 0911177A-10A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit
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MODIFIED EPA METHOD TO-15 GC/MS
Summary of Detected Compounds

Client Sample ID: SV-2

Lab ID#: 0911177A-10A

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

4000 1800000 E 9900 4600000 E2-Propanol

Client Sample ID: SV-2 Lab Duplicate

Lab ID#: 0911177A-10AA

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

4000 1800000 E 9900 4400000 E2-Propanol
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Client Sample ID: SV-3-

Lab ID#: 0911177A-01A

MODIFIED EPA METHOD TO-15 GC/MS

w111119File Name:
Dil. Factor: 2.06

Date of Collection:  11/6/09 2:15:00 PM
Date of Analysis:  11/12/09 12:53 PM

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

41 43 100 1002-Propanol
10 Not Detected 33 Not DetectedBenzene
10 Not Detected 39 Not DetectedToluene
10 Not Detected 45 Not DetectedEthyl Benzene
10 Not Detected 45 Not Detectedm,p-Xylene
10 Not Detected 45 Not Detectedo-Xylene
210 450 840 1800TPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

105 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: SV-4

Lab ID#: 0911177A-03A

MODIFIED EPA METHOD TO-15 GC/MS

w111123File Name:
Dil. Factor: 101

Date of Collection:  11/6/09 5:30:00 PM
Date of Analysis:  11/12/09 02:49 PM

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

2000 470000 5000 12000002-Propanol
500 Not Detected 1600 Not DetectedBenzene
500 Not Detected 1900 Not DetectedToluene
500 Not Detected 2200 Not DetectedEthyl Benzene
500 Not Detected 2200 Not Detectedm,p-Xylene
500 Not Detected 2200 Not Detectedo-Xylene

10000 17000 41000 69000TPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

104 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: SV-5

Lab ID#: 0911177A-05A

MODIFIED EPA METHOD TO-15 GC/MS

w111124File Name:
Dil. Factor: 2.08

Date of Collection:  11/6/09 5:57:00 PM
Date of Analysis:  11/12/09 03:11 PM

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

42 790 100 19002-Propanol
10 Not Detected 33 Not DetectedBenzene
10 Not Detected 39 Not DetectedToluene
10 Not Detected 45 Not DetectedEthyl Benzene
10 Not Detected 45 Not Detectedm,p-Xylene
10 Not Detected 45 Not Detectedo-Xylene
210 3700 850 15000TPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

100 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
94 70-1304-Bromofluorobenzene
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Client Sample ID: SV-1

Lab ID#: 0911177A-07A

MODIFIED EPA METHOD TO-15 GC/MS

w111125File Name:
Dil. Factor: 101

Date of Collection:  11/6/09 6:20:00 PM
Date of Analysis:  11/12/09 03:34 PM

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

2000 500000 5000 12000002-Propanol
500 Not Detected 1600 Not DetectedBenzene
500 Not Detected 1900 Not DetectedToluene
500 Not Detected 2200 Not DetectedEthyl Benzene
500 Not Detected 2200 Not Detectedm,p-Xylene
500 Not Detected 2200 Not Detectedo-Xylene

10000 Not Detected 41000 Not DetectedTPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

101 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
93 70-1304-Bromofluorobenzene
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Client Sample ID: SV-2-AC

Lab ID#: 0911177A-09A

MODIFIED EPA METHOD TO-15 GC/MS

w111126File Name:
Dil. Factor: 2.02

Date of Collection:  11/6/09 6:50:00 PM
Date of Analysis:  11/12/09 03:57 PM

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

40 98 99 2402-Propanol
10 Not Detected 32 Not DetectedBenzene
10 Not Detected 38 Not DetectedToluene
10 Not Detected 44 Not DetectedEthyl Benzene
10 Not Detected 44 Not Detectedm,p-Xylene
10 Not Detected 44 Not Detectedo-Xylene
200 Not Detected 830 Not DetectedTPH ref. to Gasoline (MW=100)

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

106 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
92 70-1304-Bromofluorobenzene
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Client Sample ID: SV-2

Lab ID#: 0911177A-10A

MODIFIED EPA METHOD TO-15 GC/MS

w111127File Name:
Dil. Factor: 202

Date of Collection:  11/6/09 7:00:00 PM
Date of Analysis:  11/12/09 04:20 PM

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

4000 1800000 E 9900 4600000 E2-Propanol
1000 Not Detected 3200 Not DetectedBenzene
1000 Not Detected 3800 Not DetectedToluene
1000 Not Detected 4400 Not DetectedEthyl Benzene
1000 Not Detected 4400 Not Detectedm,p-Xylene
1000 Not Detected 4400 Not Detectedo-Xylene
20000 Not Detected 83000 Not DetectedTPH ref. to Gasoline (MW=100)

E = Exceeds instrument calibration range.
Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

104 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
93 70-1304-Bromofluorobenzene
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Client Sample ID: SV-2 Lab Duplicate

Lab ID#: 0911177A-10AA

MODIFIED EPA METHOD TO-15 GC/MS

w111128File Name:
Dil. Factor: 202

Date of Collection:  11/6/09 7:00:00 PM
Date of Analysis:  11/12/09 04:49 PM

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

4000 1800000 E 9900 4400000 E2-Propanol
1000 Not Detected 3200 Not DetectedBenzene
1000 Not Detected 3800 Not DetectedToluene
1000 Not Detected 4400 Not DetectedEthyl Benzene
1000 Not Detected 4400 Not Detectedm,p-Xylene
1000 Not Detected 4400 Not Detectedo-Xylene
20000 Not Detected 83000 Not DetectedTPH ref. to Gasoline (MW=100)

E = Exceeds instrument calibration range.
Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

102 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
92 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank

Lab ID#: 0911177A-11A

MODIFIED EPA METHOD TO-15 GC/MS

w111115File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/12/09 10:16 AM

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

20 Not Detected 49 Not Detected2-Propanol
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)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

102 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
93 70-1304-Bromofluorobenzene
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Client Sample ID: CCV

Lab ID#: 0911177A-12A

MODIFIED EPA METHOD TO-15 GC/MS

w111103File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/11/09 07:21 PM

%RecoveryCompound

1062-Propanol
103Benzene
102Toluene
106Ethyl Benzene
106m,p-Xylene
109o-Xylene
108TPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

102 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: LCS

Lab ID#: 0911177A-13A

MODIFIED EPA METHOD TO-15 GC/MS

w111104File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/11/09 07:48 PM

%RecoveryCompound

1102-Propanol
100Benzene
104Toluene
104Ethyl Benzene
104m,p-Xylene
105o-Xylene

Not SpikedTPH ref. to Gasoline (MW=100)

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

100 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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11/12/2009

Mr. Eric Lervaag
Clearwater Group, Inc.
229 Tewksbury Avenue

Point Richmond CA 94801

Project Name: Markus Hardware
Project #: 

Dear Mr. Eric Lervaag

The following report includes the data for the above referenced project for sample(s) 
received on 11/9/2009 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-17 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: Kyle Vagadori at 916-985-1000 if you have any questions regarding 
the data in this report.

Regards,

Kyle Vagadori
Project Manager

Workorder #: 0911177B

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. Eric Lervaag
Clearwater Group, Inc.
229 Tewksbury Avenue
Point Richmond, CA  94801

WORK ORDER #: 0911177B

CLIENT: BILL TO: 

PHONE:

Mr. Eric Lervaag
Clearwater Group, Inc.
229 Tewksbury Avenue
Point Richmond, CA  94801

510-307-9943 x227

11/09/2009
DATE COMPLETED: 11/12/2009

P.O. # 6P001H

PROJECT # Markus Hardware

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kyle Vagadori

NAMEFRACTION # TEST
02A SV-3-1 Modified TO-17
04A SV-4-1 Modified TO-17
06A SV-5-1 Modified TO-17
08A SV-1-1 Modified TO-17
11A SV-2-1 Modified TO-17
12A SV-2-1-DUP Modified TO-17
13A Lab Blank Modified TO-17
14A CCV Modified TO-17
15A LCS Modified TO-17

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: 06/30/10

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

                                                                                                                                                11/12/09

Page  2 of 14

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, NJ NELAP - CA004
NY NELAP - 11291, UT NELAP - 9166389892, AZ Licensure AZ0719



LABORATORY NARRATIVE
TO-17 - Markes ATD
Clearwater Group, Inc.
Workorder# 0911177B

Laboratory Services Since 1989

Six  TO-17  Tube  (Tenax-GR)  samples  were  received  on  November  09,  2009.  The  laboratory  performed  the
analysis  via  modified  EPA  Method  TO-17  using  GC/MS  in  the  full  scan  mode.  TO-17  sorbent  tubes  are
thermally  desorbed  onto  a  secondary  trap.  The  trap  is  thermally  desorbed  to  elute  the  components  into  the 
GC/MS  system  for  further  separation.   

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

Requirement ATL  ModificationsTO-17
Laboratory Blank At least 2 tubes from 

the same cleaning 
batch as the samples 
are analyzed at the 
beginning and end of 
the analytical sequence.

Do not dry purge Lab 
Blanks.

Tubes used for daily lab blank may or may not be from the 
same batch or sampling media. Only 1 lab blank is 
analyzed prior to sample analysis.  Lab blanks are dry 
purged to eliminate the possibility of sample anomaly 
attributed to dry purge process.

Method Detection Limit Follow 40CFR Pt.136 
App. B

The MDL met all relevant requirements in Method TO-17 
(statistical MDL less than the LOQ). The concentration of 
the spiked replicate may have exceeded 10X the calculated 
MDL in some cases

Receiving Notes

A Temperature Blank was included with the shipment.  Temperature was measured and was not within 4±2 
°C.  Coolant in the form of blue ice was present.  Analysis proceeded.

A  sampling  volume  of  0.32  L  was  used  to  convert  ng  to  ug/m3  for  the  associated  Lab  Blank.

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
        N  -  The  identification  is  based  on  presumptive  evidence.

Definition of Data Qualifying Flags
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Laboratory Services Since 1989

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
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MODIFIED METHOD TO-17
Summary of Detected Compounds

Client Sample ID: SV-3-1

Lab ID#: 0911177B-02A
No Detections Were Found.

Client Sample ID: SV-4-1

Lab ID#: 0911177B-04A
No Detections Were Found.

Client Sample ID: SV-5-1

Lab ID#: 0911177B-06A
No Detections Were Found.

Client Sample ID: SV-1-1

Lab ID#: 0911177B-08A
No Detections Were Found.

Client Sample ID: SV-2-1

Lab ID#: 0911177B-11A
No Detections Were Found.

Client Sample ID: SV-2-1-DUP

Lab ID#: 0911177B-12A
No Detections Were Found.
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Client Sample ID: SV-3-1

Lab ID#: 0911177B-02A

MODIFIED METHOD TO-17

j111112File Name:
Dil. Factor: 1.00

Date of Collection:  11/6/09 4:33:00 PM
Date of Analysis:  11/12/09 09:20 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

5.0 25 Not Detected Not DetectedNaphthalene
1000 5000 Not Detected Not DetectedTPH (Diesel Range)

Air Sample Volume(L): 0.200
Container Type: TO-17 Tube (Tenax-GR)

Limits%RecoverySurrogates
Method

83 70-130Naphthalene-d8
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Client Sample ID: SV-4-1

Lab ID#: 0911177B-04A

MODIFIED METHOD TO-17

j111113File Name:
Dil. Factor: 1.00

Date of Collection:  11/6/09 5:33:00 PM
Date of Analysis:  11/12/09 10:02 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

5.0 25 Not Detected Not DetectedNaphthalene
1000 5000 Not Detected Not DetectedTPH (Diesel Range)

Air Sample Volume(L): 0.200
Container Type: TO-17 Tube (Tenax-GR)

Limits%RecoverySurrogates
Method

92 70-130Naphthalene-d8
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Client Sample ID: SV-5-1

Lab ID#: 0911177B-06A

MODIFIED METHOD TO-17

j111114File Name:
Dil. Factor: 1.00

Date of Collection:  11/6/09 5:59:00 PM
Date of Analysis:  11/12/09 10:45 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

5.0 25 Not Detected Not DetectedNaphthalene
1000 5000 Not Detected Not DetectedTPH (Diesel Range)

Air Sample Volume(L): 0.200
Container Type: TO-17 Tube (Tenax-GR)

Limits%RecoverySurrogates
Method

84 70-130Naphthalene-d8
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Client Sample ID: SV-1-1

Lab ID#: 0911177B-08A

MODIFIED METHOD TO-17

j111115File Name:
Dil. Factor: 1.00

Date of Collection:  11/6/09 6:21:00 PM
Date of Analysis:  11/12/09 11:28 AM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

5.0 16 Not Detected Not DetectedNaphthalene
1000 3100 Not Detected Not DetectedTPH (Diesel Range)

Air Sample Volume(L): 0.320
Container Type: TO-17 Tube (Tenax-GR)

Limits%RecoverySurrogates
Method

80 70-130Naphthalene-d8
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Client Sample ID: SV-2-1

Lab ID#: 0911177B-11A

MODIFIED METHOD TO-17

j111116File Name:
Dil. Factor: 1.00

Date of Collection:  11/6/09 7:09:00 PM
Date of Analysis:  11/12/09 12:11 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

5.0 18 Not Detected Not DetectedNaphthalene
1000 3700 Not Detected Not DetectedTPH (Diesel Range)

Air Sample Volume(L): 0.270
Container Type: TO-17 Tube (Tenax-GR)

Limits%RecoverySurrogates
Method

82 70-130Naphthalene-d8

Page  10 of 14



Client Sample ID: SV-2-1-DUP

Lab ID#: 0911177B-12A

MODIFIED METHOD TO-17

j111117File Name:
Dil. Factor: 1.00

Date of Collection:  11/6/09 7:09:00 PM
Date of Analysis:  11/12/09 12:54 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

5.0 18 Not Detected Not DetectedNaphthalene
1000 3700 Not Detected Not DetectedTPH (Diesel Range)

Air Sample Volume(L): 0.270
Container Type: TO-17 Tube (Tenax-GR)

Limits%RecoverySurrogates
Method

90 70-130Naphthalene-d8
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Client Sample ID: Lab Blank

Lab ID#: 0911177B-13A

MODIFIED METHOD TO-17

j111110File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/11/09 07:31 PM

Date of Extraction:  NA

(ug/m3)(ng)(ug/m3)(ng)Compound
AmountAmountRpt. LimitRpt. Limit

5.0 16 Not Detected Not DetectedNaphthalene
1000 3100 Not Detected Not DetectedTPH (Diesel Range)

Air Sample Volume(L): 0.320
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

89 70-130Naphthalene-d8
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Client Sample ID: CCV

Lab ID#: 0911177B-14A

MODIFIED METHOD TO-17

j111107File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/11/09 05:23 PM

Date of Extraction:  NA

%RecoveryCompound

84Naphthalene
81TPH (Diesel Range)

Air Sample Volume(L): 1.00
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

89 70-130Naphthalene-d8
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Client Sample ID: LCS

Lab ID#: 0911177B-15A

MODIFIED METHOD TO-17

j111109File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/11/09 06:48 PM

Date of Extraction:  NA

%RecoveryCompound

88Naphthalene
72TPH (Diesel Range)

Air Sample Volume(L): 1.00
Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

89 70-130Naphthalene-d8
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11/12/2009

Mr. Eric Lervaag
Clearwater Group, Inc.
229 Tewksbury Avenue

Point Richmond CA 94801

Project Name: Markus Hardware
Project #: 

Dear Mr. Eric Lervaag

The following report includes the data for the above referenced project for sample(s) 
received on 11/9/2009 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: Kyle Vagadori at 916-985-1000 if you have any questions regarding 
the data in this report.

Regards,

Kyle Vagadori
Project Manager

Workorder #: 0911177C

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. Eric Lervaag
Clearwater Group, Inc.
229 Tewksbury Avenue
Point Richmond, CA  94801

WORK ORDER #: 0911177C

CLIENT: BILL TO: 

PHONE:

Mr. Eric Lervaag
Clearwater Group, Inc.
229 Tewksbury Avenue
Point Richmond, CA  94801

510-307-9943 x227

11/09/2009
DATE COMPLETED: 11/12/2009

P.O. # 6P001H

PROJECT # Markus Hardware

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kyle Vagadori

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A SV-3- Modified ASTM D-1946 0.6 "Hg 15 psi
03A SV-4 Modified ASTM D-1946 0.0 "Hg 15 psi
05A SV-5 Modified ASTM D-1946 0.8 "Hg 15 psi
07A SV-1 Modified ASTM D-1946 0.0 "Hg 15 psi
09A SV-2-AC Modified ASTM D-1946 0.0 "Hg 15 psi
10A SV-2 Modified ASTM D-1946 0.0 "Hg 15 psi
10AA SV-2 Lab Duplicate Modified ASTM D-1946 0.0 "Hg 15 psi
11A Lab Blank Modified ASTM D-1946 NA NA
12A LCS 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: 06/30/10

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

                                                                                                                                                11/12/09
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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, NJ NELAP - CA004
NY NELAP - 11291, UT NELAP - 9166389892, AZ Licensure AZ0719



LABORATORY NARRATIVE
Modified ASTM D-1946
Clearwater Group, Inc.
Workorder# 0911177C

Laboratory Services Since 1989

Six  1  Liter  Summa  Canister  samples  were  received  on  November  09,  2009.  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.

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

Samples SV-4, SV-2-AC and SV-2 arrived at ambient pressure yet flow controllers were used for sample 
collection.

The canister valve on sample SV-1 was received open and a brass plug was used to seal the canister. 

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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MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946
Summary of Detected Compounds

Client Sample ID: SV-3-

Lab ID#: 0911177C-01A

(%)(%)Compound
AmountRpt. Limit

0.21 11Oxygen
0.021 8.0Carbon Dioxide

Client Sample ID: SV-4

Lab ID#: 0911177C-03A

(%)(%)Compound
AmountRpt. Limit

0.20 17Oxygen
0.020 3.3Carbon Dioxide

Client Sample ID: SV-5

Lab ID#: 0911177C-05A

(%)(%)Compound
AmountRpt. Limit

0.21 8.8Oxygen
0.021 11Carbon Dioxide

Client Sample ID: SV-1

Lab ID#: 0911177C-07A

(%)(%)Compound
AmountRpt. Limit

0.20 14Oxygen
0.020 6.4Carbon Dioxide

Client Sample ID: SV-2-AC

Lab ID#: 0911177C-09A

(%)(%)Compound
AmountRpt. Limit

0.20 22Oxygen
0.020 0.046Carbon Dioxide

Client Sample ID: SV-2

Lab ID#: 0911177C-10A
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MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946
Summary of Detected Compounds

Client Sample ID: SV-2

Lab ID#: 0911177C-10A

(%)(%)Compound
AmountRpt. Limit

0.20 20Oxygen
0.020 1.8Carbon Dioxide

Client Sample ID: SV-2 Lab Duplicate

Lab ID#: 0911177C-10AA

(%)(%)Compound
AmountRpt. Limit

0.20 20Oxygen
0.020 1.8Carbon Dioxide
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Client Sample ID: SV-3-

Lab ID#: 0911177C-01A

MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946

9111110File Name:
Dil. Factor: 2.06

Date of Collection:  11/6/09 2:15:00 PM
Date of Analysis:  11/11/09 11:07 AM

(%)(%)Compound
AmountRpt. Limit

0.21 11Oxygen
0.00021 Not DetectedMethane

0.021 8.0Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: SV-4

Lab ID#: 0911177C-03A

MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946

9111109File Name:
Dil. Factor: 2.02

Date of Collection:  11/6/09 5:30:00 PM
Date of Analysis:  11/11/09 10:42 AM

(%)(%)Compound
AmountRpt. Limit

0.20 17Oxygen
0.00020 Not DetectedMethane

0.020 3.3Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: SV-5

Lab ID#: 0911177C-05A

MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946

9111111File Name:
Dil. Factor: 2.08

Date of Collection:  11/6/09 5:57:00 PM
Date of Analysis:  11/11/09 11:30 AM

(%)(%)Compound
AmountRpt. Limit

0.21 8.8Oxygen
0.00021 Not DetectedMethane

0.021 11Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: SV-1

Lab ID#: 0911177C-07A

MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946

9111112File Name:
Dil. Factor: 2.02

Date of Collection:  11/6/09 6:20:00 PM
Date of Analysis:  11/11/09 11:54 AM

(%)(%)Compound
AmountRpt. Limit

0.20 14Oxygen
0.00020 Not DetectedMethane

0.020 6.4Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: SV-2-AC

Lab ID#: 0911177C-09A

MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946

9111113File Name:
Dil. Factor: 2.02

Date of Collection:  11/6/09 6:50:00 PM
Date of Analysis:  11/11/09 12:26 PM

(%)(%)Compound
AmountRpt. Limit

0.20 22Oxygen
0.00020 Not DetectedMethane

0.020 0.046Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: SV-2

Lab ID#: 0911177C-10A

MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946

9111114File Name:
Dil. Factor: 2.02

Date of Collection:  11/6/09 7:00:00 PM
Date of Analysis:  11/11/09 12:48 PM

(%)(%)Compound
AmountRpt. Limit

0.20 20Oxygen
0.00020 Not DetectedMethane

0.020 1.8Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: SV-2 Lab Duplicate

Lab ID#: 0911177C-10AA

MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946

9111115File Name:
Dil. Factor: 2.02

Date of Collection:  11/6/09 7:00:00 PM
Date of Analysis:  11/11/09 01:09 PM

(%)(%)Compound
AmountRpt. Limit

0.20 20Oxygen
0.00020 Not DetectedMethane

0.020 1.8Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: Lab Blank

Lab ID#: 0911177C-11A

MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946

9111105File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/11/09 08:56 AM

(%)(%)Compound
AmountRpt. Limit

0.10 Not DetectedOxygen
0.00010 Not DetectedMethane

0.010 Not DetectedCarbon Dioxide

Container Type: NA - Not Applicable
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Client Sample ID: LCS

Lab ID#: 0911177C-12A

MODIFIED NATURAL GAS ANALYSIS BY ASTM D-1946

9111132File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  11/11/09 11:37 PM

%RecoveryCompound

98Oxygen
99Methane
98Carbon Dioxide

Container Type: NA - Not Applicable
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