


























CLEANUP ACTION REPORT

Appendix H

LABORATORY ANALYTCAL RESULTS



Stantec Consulting Corporation - Redmond, WA
12034 134th Court Northeast Suite 102
Redmond, WA 98052

7-Eleven 14479Project Name :
Project Number :

Dear Mr. Valenti,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for sample 

storage and preservation were followed. Testing procedures comply with the 2003 NELAC and TNI 2009 standards.

Sincerely,

Adam Valenti

Report Number : 85960

Date : 09/13/2013

Subject : 4 Samples

Troy Turpen

Laboratory Results

Laboratory results relate only to the samples tested. This report may be freely reproduced in full, but may only

be reproduced in part with the express permission of Kiff Analytical, LLC. Kiff Analytical, LLC is certified by the

State of California under the National Environmental Laboratory Accreditation Program (NELAP), lab # 08263CA.

If you have any questions regarding procedures or results, please call me at 530-297-4800.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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WORK ORDER NUMBER: 13-09-0009

Analytical Report For
Client: Kiff Analytical

Client Project Name: 7-Eleven 14479
Attention: Joel Kiff

2795 2nd Street, Suite 300
Davis, CA 95618-6505

Approved for release on                    by:
Amanda Porter
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Calscience Environmental Laboratories, Inc. (Calscience) certifies that the test results provided in this report meet all NELAC requirements for parameters for which
accreditation is required or available. Any exceptions to NELAC requirements are noted in the case narrative. The original report of subcontracted analyses, if any,
is attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or
recipient of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not
responsible, legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.
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Condition Upon Receipt: 
Samples were received under Chain of Custody (COC) on 09/03/13. They were assigned to Work Order 13-09-0009. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Additional Comments: 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 

Work Order Narrative

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

Work Order: 13-09-0009 Page 1 of 1
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SG-1 13-09-0009-1-A 08/27/13
08:37

Air GC/MS YY N/A 09/08/13
15:44

130908L01

Parameter Result RL DF Qualifiers

Benzene ND 1.6 1.03

Chlorobenzene 4.1 2.4 1.03

1,2-Dichlorobenzene ND 3.1 1.03

1,3-Dichlorobenzene ND 3.1 1.03

1,4-Dichlorobenzene ND 3.1 1.03

Ethylbenzene 8.9 2.2 1.03

Hexane ND 7.3 1.03

Naphthalene ND 27 1.03

o-Xylene 34 2.2 1.03

p/m-Xylene 48 8.9 1.03

Toluene 32 1.9 1.03

1,3,5-Trimethylbenzene 3.8 2.5 1.03

1,2,4-Trimethylbenzene 11 7.6 1.03

1,2,4-Trichlorobenzene ND 15 1.03

Isopropanol ND 13 1.03

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 119 68-134

1,2-Dichloroethane-d4 110 67-133

Toluene-d8 106 70-130

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: EPA TO-15

Units: ug/m3

Project: 7-Eleven 14479 Page 1 of 5

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SG-1 DUP 13-09-0009-2-A 08/27/13
08:43

Air GC/MS YY N/A 09/08/13
16:41

130908L01

Parameter Result RL DF Qualifiers

Benzene ND 1.8 1.1

Chlorobenzene 4.2 2.5 1.1

1,2-Dichlorobenzene ND 3.3 1.1

1,3-Dichlorobenzene ND 3.3 1.1

1,4-Dichlorobenzene ND 3.3 1.1

Ethylbenzene 6.5 2.4 1.1

Hexane ND 7.8 1.1

Naphthalene ND 29 1.1

o-Xylene 28 2.4 1.1

p/m-Xylene 36 9.6 1.1

Toluene 19 2.1 1.1

1,3,5-Trimethylbenzene 3.0 2.7 1.1

1,2,4-Trimethylbenzene ND 8.1 1.1

1,2,4-Trichlorobenzene ND 16 1.1

Isopropanol 18 14 1.1

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 108 68-134

1,2-Dichloroethane-d4 105 67-133

Toluene-d8 101 70-130

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: EPA TO-15

Units: ug/m3

Project: 7-Eleven 14479 Page 2 of 5

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SG-2 13-09-0009-3-A 08/27/13
07:54

Air GC/MS YY N/A 09/08/13
17:40

130908L01

Parameter Result RL DF Qualifiers

Benzene ND 1.8 1.11

Chlorobenzene 3.5 2.6 1.11

1,2-Dichlorobenzene ND 3.3 1.11

1,3-Dichlorobenzene ND 3.3 1.11

1,4-Dichlorobenzene ND 3.3 1.11

Ethylbenzene 6.3 2.4 1.11

Hexane ND 7.8 1.11

Naphthalene ND 29 1.11

o-Xylene 31 2.4 1.11

p/m-Xylene 35 9.6 1.11

Toluene 13 2.1 1.11

1,3,5-Trimethylbenzene ND 2.7 1.11

1,2,4-Trimethylbenzene ND 8.2 1.11

1,2,4-Trichlorobenzene ND 16 1.11

Isopropanol ND 14 1.11

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 105 68-134

1,2-Dichloroethane-d4 105 67-133

Toluene-d8 101 70-130

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: EPA TO-15

Units: ug/m3

Project: 7-Eleven 14479 Page 3 of 5
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SG-3 13-09-0009-4-A 08/27/13
09:25

Air GC/MS YY N/A 09/08/13
18:36

130908L01

Parameter Result RL DF Qualifiers

Benzene ND 1.7 1.08

Chlorobenzene ND 2.5 1.08

1,2-Dichlorobenzene ND 3.2 1.08

1,3-Dichlorobenzene ND 3.2 1.08

1,4-Dichlorobenzene ND 3.2 1.08

Ethylbenzene 8.0 2.3 1.08

Hexane ND 7.6 1.08

Naphthalene ND 28 1.08

o-Xylene 37 2.3 1.08

p/m-Xylene 47 9.4 1.08

Toluene 10 2.0 1.08

1,3,5-Trimethylbenzene 2.9 2.7 1.08

1,2,4-Trimethylbenzene ND 8.0 1.08

1,2,4-Trichlorobenzene ND 16 1.08

Isopropanol ND 13 1.08

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 108 68-134

1,2-Dichloroethane-d4 105 67-133

Toluene-d8 103 70-130

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: EPA TO-15

Units: ug/m3

Project: 7-Eleven 14479 Page 4 of 5
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

Method Blank 095-01-021-11955 N/A Air GC/MS YY N/A 09/08/13
13:47

130908L01

Parameter Result RL DF Qualifiers

Benzene ND 1.6 1

Chlorobenzene ND 2.3 1

1,2-Dichlorobenzene ND 3.0 1

1,3-Dichlorobenzene ND 3.0 1

1,4-Dichlorobenzene ND 3.0 1

Ethylbenzene ND 2.2 1

Hexane ND 7.0 1

Naphthalene ND 26 1

o-Xylene ND 2.2 1

p/m-Xylene ND 8.7 1

Toluene ND 1.9 1

1,3,5-Trimethylbenzene ND 2.5 1

1,2,4-Trimethylbenzene ND 7.4 1

1,2,4-Trichlorobenzene ND 15 1

Isopropanol ND 12 1

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 105 68-134

1,2-Dichloroethane-d4 113 67-133

Toluene-d8 98 70-130

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: EPA TO-15

Units: ug/m3

Project: 7-Eleven 14479 Page 5 of 5
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SG-1 13-09-0009-1-A 08/27/13
08:37

Air GC/MS YY N/A 09/08/13
15:44

130908L01

Parameter Result RL DF Qualifiers

C6-C8 Aromatic Hydrocarbons 760 130 1.03

C9-C10 Aromatic Hydrocarbons ND 32 1.03

C5-C8 Aliphatic Hydrocarbons 310 39 1.03

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 108 57-129

1,2-Dichloroethane-d4 97 47-137

Toluene-d8 108 78-156

SG-1 13-09-0009-1-A 08/27/13
08:37

Air GC/MS YY N/A 09/10/13
21:29

130910L01

Parameter Result RL DF Qualifiers

C9-C12 Aliphatic Hydrocarbons 3300 150 2.6

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 96 57-129

1,2-Dichloroethane-d4 89 47-137

Toluene-d8 105 78-156

SG-1 DUP 13-09-0009-2-A 08/27/13
08:43

Air GC/MS YY N/A 09/08/13
16:41

130908L01

Parameter Result RL DF Qualifiers

C6-C8 Aromatic Hydrocarbons 550 130 1.1

C9-C10 Aromatic Hydrocarbons ND 34 1.1

C5-C8 Aliphatic Hydrocarbons 180 42 1.1

C9-C12 Aliphatic Hydrocarbons 1800 65 1.1

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 98 57-129

1,2-Dichloroethane-d4 92 47-137

Toluene-d8 103 78-156

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: GC/MS Carbon Chain

Units: ug/m3

Project: 7-Eleven 14479 Page 1 of 3

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SG-2 13-09-0009-3-A 08/27/13
07:54

Air GC/MS YY N/A 09/08/13
17:40

130908L01

Parameter Result RL DF Qualifiers

C6-C8 Aromatic Hydrocarbons 520 140 1.11

C9-C10 Aromatic Hydrocarbons ND 35 1.11

C5-C8 Aliphatic Hydrocarbons 250 42 1.11

C9-C12 Aliphatic Hydrocarbons 1700 66 1.11

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 95 57-129

1,2-Dichloroethane-d4 93 47-137

Toluene-d8 103 78-156

SG-3 13-09-0009-4-A 08/27/13
09:25

Air GC/MS YY N/A 09/08/13
18:36

130908L01

Parameter Result RL DF Qualifiers

C6-C8 Aromatic Hydrocarbons 610 130 1.08

C9-C10 Aromatic Hydrocarbons ND 34 1.08

C5-C8 Aliphatic Hydrocarbons 220 41 1.08

C9-C12 Aliphatic Hydrocarbons 1100 64 1.08

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 98 57-129

1,2-Dichloroethane-d4 91 47-137

Toluene-d8 105 78-156

Method Blank 099-14-270-54 N/A Air GC/MS YY N/A 09/08/13
13:47

130908L01

Parameter Result RL DF Qualifiers

C6-C8 Aromatic Hydrocarbons ND 120 1

C9-C10 Aromatic Hydrocarbons ND 31 1

C5-C8 Aliphatic Hydrocarbons ND 38 1

C9-C12 Aliphatic Hydrocarbons ND 59 1

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 96 57-129

1,2-Dichloroethane-d4 100 47-137

Toluene-d8 100 78-156

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: GC/MS Carbon Chain

Units: ug/m3

Project: 7-Eleven 14479 Page 2 of 3

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

Method Blank 099-14-270-55 N/A Air GC/MS YY N/A 09/10/13
20:39

130910L01

Parameter Result RL DF Qualifiers

C9-C12 Aliphatic Hydrocarbons ND 59 1

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 93 57-129

1,2-Dichloroethane-d4 92 47-137

Toluene-d8 100 78-156

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: GC/MS Carbon Chain

Units: ug/m3

Project: 7-Eleven 14479 Page 3 of 3

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

095-01-021-11955 Air GC/MS YY N/A 09/08/13 11:20 130908L01

Parameter Spike
Added

LCS
Conc.

LCS
%Rec.

LCSD
Conc.

LCSD
%Rec.

%Rec. CL ME CL RPD RPD CL Qualifiers

Acetone 59.39 71.45 120 67.33 113 67-133 56-144 6 0-30

Benzene 79.87 89.60 112 89.27 112 70-130 60-140 0 0-30

Benzyl Chloride 129.4 160.3 124 156.6 121 38-158 18-178 2 0-30

Bromodichloromethane 167.5 198.2 118 194.8 116 70-130 60-140 2 0-30

Bromoform 258.4 275.7 107 266.1 103 63-147 49-161 4 0-30

Bromomethane 97.08 112.0 115 105.6 109 70-139 58-150 6 0-30

1,3-Butadiene 55.31 63.53 115 60.05 109 68-140 56-152 6 0-30

2-Butanone 73.73 97.24 132 94.17 128 66-132 55-143 3 0-30

Carbon Disulfide 77.85 94.35 121 93.69 120 68-146 55-159 1 0-30

Carbon Tetrachloride 157.3 184.0 117 179.6 114 70-136 59-147 2 0-30

Chlorobenzene 115.1 121.7 106 122.1 106 70-130 60-140 0 0-30

Chloroethane 65.96 75.84 115 71.49 108 65-149 51-163 6 0-30

Chloroform 122.1 138.4 113 135.8 111 70-130 60-140 2 0-30

Chloromethane 51.63 56.85 110 55.36 107 69-141 57-153 3 0-30

Cyclohexane 86.05 104.5 121 104.7 122 70-130 60-140 0 0-30

Dibromochloromethane 213.0 240.1 113 236.3 111 70-138 59-149 2 0-30

Dichlorodifluoromethane 123.6 146.9 119 141.3 114 67-139 55-151 4 0-30

Diisopropyl Ether (DIPE) 104.5 116.1 111 112.1 107 63-130 52-141 3 0-30

1,1-Dichloroethane 101.2 116.9 115 116.6 115 70-130 60-140 0 0-30

1,1-Dichloroethene 99.12 98.42 99 121.4 123 70-135 59-146 21 0-30

1,2-Dibromoethane 192.1 211.9 110 210.3 109 70-133 60-144 1 0-30

Dichlorotetrafluoroethane 174.8 159.2 91 150.2 86 51-135 37-149 6 0-30

1,2-Dichlorobenzene 150.3 173.3 115 167.0 111 48-138 33-153 4 0-30

1,2-Dichloroethane 101.2 121.5 120 118.9 117 70-132 60-142 2 0-30

1,2-Dichloropropane 115.5 130.9 113 130.6 113 70-130 60-140 0 0-30

1,3-Dichlorobenzene 150.3 161.2 107 152.3 101 56-134 43-147 6 0-30

1,4-Dichlorobenzene 150.3 159.7 106 150.6 100 52-136 38-150 6 0-30

1,4-Dioxane 90.09 94.60 105 91.74 102 52-136 38-150 3 0-30

c-1,3-Dichloropropene 113.5 142.8 126 140.2 124 70-130 60-140 2 0-30

c-1,2-Dichloroethene 99.12 109.8 111 110.5 112 70-130 60-140 1 0-30

t-1,2-Dichloroethene 99.12 105.6 107 104.7 106 70-130 60-140 1 0-30

t-1,3-Dichloropropene 113.5 158.3 140 155.1 137 70-147 57-160 2 0-30

Ethanol 188.4 195.1 104 177.7 94 37-139 20-156 9 0-30

Ethyl Acetate 90.09 119.5 133 114.2 127 70-133 60-144 5 0-30

Ethyl-t-Butyl Ether (ETBE) 104.5 109.2 105 109.8 105 67-130 56-140 1 0-30

Ethylbenzene 108.6 120.3 111 120.4 111 70-130 60-140 0 0-30

4-Ethyltoluene 122.9 137.0 111 134.5 109 68-130 58-140 2 0-30

Quality Control - LCS/LCSD

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: EPA TO-15

Project: 7-Eleven 14479 Page 1 of 5

   RPD: Relative Percent Difference.     CL: Control Limits
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Parameter Spike
Added

LCS
Conc.

LCS
%Rec.

LCSD
Conc.

LCSD
%Rec.

%Rec. CL ME CL RPD RPD CL Qualifiers

Heptane 102.5 110.5 108 110.3 108 70-130 60-140 0 0-30

Hexachloro-1,3-Butadiene 266.6 262.9 99 262.3 98 44-146 27-163 0 0-30

Hexane 88.12 106.6 121 105.6 120 70-130 60-140 1 0-30

2-Hexanone 102.4 116.5 114 115.4 113 70-136 59-147 1 0-30

Methyl-t-Butyl Ether (MTBE) 90.13 97.99 109 99.83 111 68-130 58-140 2 0-30

Methylene Chloride 86.84 84.25 97 93.40 108 69-130 59-140 10 0-30

4-Methyl-2-Pentanone 102.4 123.7 121 120.7 118 70-130 60-140 3 0-30

Naphthalene 131.1 146.1 111 150.1 115 24-144 4-164 3 0-30

o-Xylene 108.6 120.6 111 119.7 110 69-130 59-140 1 0-30

p/m-Xylene 217.1 245.5 113 241.8 111 70-132 60-142 2 0-30

Propene 43.03 62.41 145 58.95 137 50-164 31-183 6 0-121

Styrene 106.5 118.0 111 116.8 110 65-131 54-142 1 0-30

Tert-Amyl-Methyl Ether (TAME) 104.5 103.3 99 105.0 101 69-130 59-140 2 0-30

Tert-Butyl Alcohol (TBA) 151.6 137.0 90 169.7 112 66-144 53-157 21 0-30

Tetrachloroethene 169.6 179.4 106 179.5 106 70-130 60-140 0 0-30

Tetrahydrofuran 73.73 99.73 135 96.78 131 64-130 53-141 3 0-30 ME

Toluene 94.21 102.6 109 104.1 111 70-130 60-140 2 0-30

Trichloroethene 134.3 152.9 114 150.9 112 70-130 60-140 1 0-30

Trichlorofluoromethane 140.5 175.8 125 160.0 114 63-141 50-154 9 0-30

1,1,2-Trichloro-1,2,2-
Trifluoroethane

191.6 225.7 118 219.3 114 70-136 59-147 3 0-30

1,1,1-Trichloroethane 136.4 150.8 111 148.3 109 70-130 60-140 2 0-30

1,1,2-Trichloroethane 136.4 158.8 116 154.8 113 70-130 60-140 3 0-30

1,2,3-Trichloropropane 150.7 158.8 105 154.0 102 70-130 60-140 3 0-30

Acrolein 57.32 70.36 123 66.46 116 59-143 45-157 6 0-30

Acrylonitrile 54.25 43.03 79 40.94 75 61-130 50-142 5 0-30

Methyl Methacrylate 102.4 121.5 119 120.2 117 70-130 60-140 1 0-30

Propane 90.18 131.7 146 120.3 133 49-157 31-175 9 0-92

Butane 118.9 129.2 109 122.4 103 66-138 54-150 5 0-30

Methanol 98.28 88.93 90 82.60 84 11-151 0-174 7 0-30

2,2,4-Trimethyl Pentane 116.8 130.9 112 129.9 111 70-130 60-140 1 0-30

Isobutane 118.9 128.1 108 122.7 103 63-141 50-154 4 0-30

1,1,1,2-Tetrafluoroethane 104.3 113.1 108 111.3 107 70-130 60-140 2 0-30

1,3,5-Trimethylbenzene 122.9 137.6 112 135.2 110 62-130 51-141 2 0-30

1,1,2,2-Tetrachloroethane 171.6 184.5 108 178.5 104 63-130 52-141 3 0-30

1,2,4-Trimethylbenzene 122.9 137.7 112 133.1 108 60-132 48-144 3 0-30

1,2,4-Trichlorobenzene 185.5 196.9 106 204.2 110 31-151 11-171 4 0-30

Vinyl Acetate 88.03 105.9 120 103.4 117 58-130 46-142 2 0-30

Vinyl Chloride 63.91 71.77 112 68.36 107 70-134 59-145 5 0-30

1,1-Difluoroethane 67.54 86.09 127 82.39 122 70-131 60-141 4 0-30

Quality Control - LCS/LCSD

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: EPA TO-15

Project: 7-Eleven 14479 Page 2 of 5

   RPD: Relative Percent Difference.     CL: Control Limits
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Total number of LCS compounds: 80

Total number of ME compounds: 1

Total number of ME compounds allowed: 4

LCS ME CL validation result: Pass

Parameter Spike
Added

LCS
Conc.

LCS
%Rec.

LCSD
Conc.

LCSD
%Rec.

%Rec. CL ME CL RPD RPD CL Qualifiers

Isopropanol 61.45 74.35 121 69.66 113 57-135 44-148 7 0-30

2-Chlorotoluene 129.4 134.2 104 131.0 101 70-130 60-140 2 0-30

Isopropylbenzene 122.9 120.4 98 119.7 97 70-130 60-140 1 0-30

n-Propylbenzene 122.9 125.1 102 122.7 100 68-130 58-140 2 0-30

Quality Control - LCS/LCSD

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: EPA TO-15

Project: 7-Eleven 14479 Page 3 of 5

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-14-270-54 Air GC/MS YY N/A 09/08/13 09:38 130908L01

Parameter Spike
Added

LCS
Conc.

LCS
%Rec.

LCSD
Conc.

LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Benzene 79.87 68.70 86 65.07 81 60-156 5 0-40

Toluene 94.21 81.84 87 78.85 84 56-146 4 0-43

Ethylbenzene 108.6 98.04 90 93.64 86 52-154 5 0-38

p/m-Xylene 108.6 93.44 86 90.23 83 42-156 3 0-41

o-Xylene 108.6 100.6 93 97.10 89 52-148 4 0-38

Methyl-t-Butyl Ether (MTBE) 90.13 82.23 91 78.29 87 50-150 5 0-35

1,3-Butadiene 55.31 43.47 79 42.02 76 50-150 3 0-35

Naphthalene 131.1 85.89 66 80.31 61 40-190 7 0-35

C5-C8 Aliphatic Hydrocarbons 569.6 540.6 95 485.7 85 47-137 11 0-30

C9-C12 Aliphatic Hydrocarbons 885.2 869.9 98 825.7 93 47-137 5 0-30

Quality Control - LCS/LCSD

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: GC/MS Carbon Chain

Project: 7-Eleven 14479 Page 4 of 5

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-14-270-55 Air GC/MS YY N/A 09/10/13 14:42 130910L01

Parameter Spike
Added

LCS
Conc.

LCS
%Rec.

LCSD
Conc.

LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Benzene 79.87 91.54 115 91.19 114 60-156 0 0-40

Toluene 94.21 101.7 108 102.5 109 56-146 1 0-43

Ethylbenzene 108.6 123.2 114 123.9 114 52-154 1 0-38

p/m-Xylene 108.6 115.4 106 116.1 107 42-156 1 0-41

o-Xylene 108.6 123.4 114 123.7 114 52-148 0 0-38

Methyl-t-Butyl Ether (MTBE) 90.13 117.1 130 116.8 130 50-150 0 0-35

1,3-Butadiene 55.31 43.40 78 43.80 79 50-150 1 0-35

Naphthalene 131.1 120.2 92 118.0 90 40-190 2 0-35

C5-C8 Aliphatic Hydrocarbons 569.6 646.6 114 637.4 112 47-137 1 0-30

C9-C12 Aliphatic Hydrocarbons 885.2 843.2 95 851.6 96 47-137 1 0-30

Quality Control - LCS/LCSD

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 09/03/13

Work Order: 13-09-0009

Preparation: N/A

Method: GC/MS Carbon Chain

Project: 7-Eleven 14479 Page 5 of 5

   RPD: Relative Percent Difference.     CL: Control Limits
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Sample Name Vacuum Out Vacuum In Equipment Description

SG-1 -29.60 in Hg -5.00 in Hg LC337 Summa Canister 1L

SG-1 DUP -29.70 in Hg -5.00 in Hg SLC032 Summa Canister 1L

SG-2 -29.70 in Hg -5.00 in Hg LC817 Summa Canister 1L

SG-3 -29.70 in Hg -5.00 in Hg LC802 Summa Canister 1L

Summa Canister Vacuum Summary

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

Work Order: 13-09-0009 Page 1 of 1
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Method Extraction Chemist ID Instrument Analytical Location

EPA TO-15 N/A 694 GC/MS YY 2

GC/MS Carbon Chain N/A 694 GC/MS YY 2

Sample Analysis Summary Report

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

Work Order: 13-09-0009 Page 1 of 1

   Location 2: 7445 Lampson Avenue, Garden Grove, CA 92841
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

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

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

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

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

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

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

Work Order: 13-09-0009 Page 1 of 1
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Stantec Consulting Corporation - Redmond, WA

12034 134th Court Northeast Suite 102

Redmond, WA 98052

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Project Name :

Project Number :

Dear Mr. Fairbairn,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for sample 

storage and preservation were followed. Testing procedures comply with the 2003 NELAC and TNI 2009 standards.

Sincerely,

Paul Fairbairn

Report Number : 85669

Date : 08/23/2013

Subject : 22 Soil Samples and 4 Water Samples

Troy Turpen

Laboratory Results

Laboratory results relate only to the samples tested. This report may be freely reproduced in full, but may only

be reproduced in part with the express permission of Kiff Analytical, LLC. Kiff Analytical, LLC is certified by the

State of California under the National Environmental Laboratory Accreditation Program (NELAP), lab # 08263CA.

If you have any questions regarding procedures or results, please call me at 530-297-4800.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

Page 1 of 40



Subject : 22 Soil Samples and 4 Water Samples

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Project Name :

Project Number :

Case Narrative

Report Number : 85669

Date : 08/23/2013

Gasoline Range Organics results for samples TB-1, FB-1,EQRP-1, and  EQRR-1 by Method EPA 8260B

are from a previously opened sample container. Results may be biased low. There was insufficient

sample volume for analysis of an unopened container.

All soil samples were reported on a total weight (wet weight) basis.

PTS Labs provided analytical testing associated with these samples, but is not accredited by the National

Environmental Laboratory Accreditation Program (NELAP). Please refer to the attached subcontract

report for a list of this laboratory's current certifications.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
Page 2 of 40



SB-24@5'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-01Lab Number :

 

Lead 2.9 0.50 mg/Kg EPA 6010B 08/21/13 09:23

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 13:28

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/15/13 13:28

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 13:28

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/15/13 13:28

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/14/13 22:45

1104-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/14/13 22:45

1191,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 13:28

99.3Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 13:28

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/19/13 16:13

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/19/13 16:13

104Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/19/13 16:13

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 3 of 40



SB-24@10'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-02Lab Number :

 

Lead 8.2 0.50 mg/Kg EPA 6010B 08/21/13 09:37

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 14:06

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/15/13 14:06

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 14:06

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/15/13 14:06

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/14/13 23:56

1054-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/14/13 23:56

1161,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 14:06

102Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 14:06

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/19/13 16:42

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/19/13 16:42

94.8Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/19/13 16:42

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 4 of 40



SB-24@15'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-03Lab Number :

 

Lead 2.6 0.50 mg/Kg EPA 6010B 08/21/13 09:42

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 14:41

Toluene 0.028 0.0050 mg/Kg EPA 8260B 08/15/13 14:41

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 14:41

Total Xylenes 0.037 0.0050 mg/Kg EPA 8260B 08/15/13 14:41

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 00:33

1094-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 00:33

1131,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 14:41

101Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 14:41

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/19/13 17:11

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/19/13 17:11

93.0Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/19/13 17:11

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 5 of 40



SB-25@5'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-04Lab Number :

 

Lead 4.0 0.50 mg/Kg EPA 6010B 08/21/13 09:47

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 15:17

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/15/13 15:17

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 15:17

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/15/13 15:17

< 0.0050Methyl-t-butyl ether (MTBE) 0.0050 mg/Kg EPA 8260B 08/15/13 15:17

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 01:10

< 0.00101,2-Dichloroethane 0.0010 mg/Kg EPA 8260B 08/15/13 15:17

< 0.00101,2-Dibromoethane 0.0010 mg/Kg EPA 8260B 08/15/13 15:17

1181,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 15:17

101Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 15:17

1024-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 01:10

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/19/13 17:40

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/19/13 17:40

101Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/19/13 17:40

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 6 of 40



SB-25@10'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-05Lab Number :

 

Lead 6.2 0.50 mg/Kg EPA 6010B 08/21/13 09:52

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 15:52

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/15/13 15:52

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 15:52

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/15/13 15:52

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 01:47

1044-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 01:47

1161,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 15:52

102Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 15:52

Diesel Range Organics (Silica Gel) 29 25 mg/Kg NWTPH-Dx 08/20/13 08:33

Motor Oil Range Organics (Silica Gel) 100 100 mg/Kg NWTPH-Dx 08/20/13 08:33

91.6Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 08:33

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 7 of 40



SB-25@15'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-06Lab Number :

 

Lead 3.1 0.50 mg/Kg EPA 6010B 08/21/13 10:04

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 16:28

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/15/13 16:28

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 16:28

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/15/13 16:28

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 02:21

1034-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 02:21

1171,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 16:28

101Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 16:28

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/19/13 18:38

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/19/13 18:38

107Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/19/13 18:38

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 8 of 40



SB-25@20'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-07Lab Number :

 

Lead 2.2 0.50 mg/Kg EPA 6010B 08/21/13 10:09

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 17:04

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/15/13 17:04

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 17:04

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/15/13 17:04

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 02:55

1014-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 02:55

1181,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 17:04

101Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 17:04

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/19/13 19:37

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/19/13 19:37

100Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/19/13 19:37

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 9 of 40



SB-25@25'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-08Lab Number :

 

Lead 2.2 0.50 mg/Kg EPA 6010B 08/21/13 10:14

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 11:41

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/15/13 11:41

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 11:41

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/15/13 11:41

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 03:29

1024-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 03:29

1081,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 11:41

101Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 11:41

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/19/13 19:08

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/19/13 19:08

116Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/19/13 19:08

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 10 of 40



SB-25@30'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-09Lab Number :

 

Lead 2.2 0.50 mg/Kg EPA 6010B 08/21/13 10:19

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 18:15

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/15/13 18:15

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 18:15

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/15/13 18:15

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 04:07

1014-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 04:07

1191,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 18:15

102Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 18:15

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/19/13 20:06

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/19/13 20:06

99.1Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/19/13 20:06

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 11 of 40



SB-26@5'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-10Lab Number :

 

Lead 2.9 0.50 mg/Kg EPA 6010B 08/21/13 10:24

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/15/13 18:50

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/15/13 18:50

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/15/13 18:50

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/15/13 18:50

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 04:41

1044-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 04:41

1171,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/15/13 18:50

102Toluene - d8 (Surr) % Recovery EPA 8260B 08/15/13 18:50

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/19/13 20:37

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/19/13 20:37

94.3Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/19/13 20:37

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 12 of 40



SB-26@10'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-11Lab Number :

 

Lead 3.7 0.50 mg/Kg EPA 6010B 08/21/13 10:29

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 11:36

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 11:36

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 11:36

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 11:36

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 12:47

1014-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 12:47

1171,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 11:36

102Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 11:36

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/20/13 14:02

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/20/13 14:02

78.3Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 14:02

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 13 of 40



SB-26@15'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-12Lab Number :

 

Lead 3.2 0.50 mg/Kg EPA 6010B 08/21/13 10:34

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 12:12

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 12:12

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 12:12

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 12:12

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 17:27

96.54-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 17:27

1161,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 12:12

102Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 12:12

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/20/13 15:39

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/20/13 15:39

87.4Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 15:39

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 14 of 40



SB-27@5'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-13Lab Number :

 

Lead 2.8 0.50 mg/Kg EPA 6010B 08/21/13 10:39

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 13:23

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 13:23

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 13:23

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 13:23

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 22:33

95.24-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 22:33

1181,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 13:23

103Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 13:23

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/20/13 16:08

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/20/13 16:08

78.4Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 16:08

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 15 of 40



SB-27@10'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-14Lab Number :

 

Lead 7.8 0.50 mg/Kg EPA 6010B 08/21/13 10:44

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 13:59

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 13:59

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 13:59

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 13:59

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 23:07

96.84-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 23:07

1161,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 13:59

103Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 13:59

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/20/13 12:57

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/20/13 12:57

75.7Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 12:57

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 16 of 40



SB-27@15'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-15Lab Number :

 

Lead 3.4 0.50 mg/Kg EPA 6010B 08/21/13 10:49

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 20:40

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 20:40

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 20:40

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 20:40

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 23:41

95.04-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 23:41

1181,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 20:40

102Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 20:40

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/20/13 16:38

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/20/13 16:38

80.6Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 16:38

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 17 of 40



SB-27@20'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-16Lab Number :

 

Lead 2.6 0.50 mg/Kg EPA 6010B 08/21/13 11:00

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 12:48

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 12:48

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 12:48

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 12:48

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/16/13 00:17

95.14-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/16/13 00:17

1171,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 12:48

102Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 12:48

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/20/13 17:07

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/20/13 17:07

93.5Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 17:07

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 18 of 40



SB-27@25'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-17Lab Number :

 

Lead 2.2 0.50 mg/Kg EPA 6010B 08/21/13 11:05

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 11:00

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 11:00

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 11:00

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 11:00

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/16/13 00:51

95.14-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/16/13 00:51

1161,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 11:00

102Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 11:00

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/20/13 17:36

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/20/13 17:36

85.9Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 17:36

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 19 of 40



SB-27@30'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-18Lab Number :

 

Lead 2.5 0.50 mg/Kg EPA 6010B 08/21/13 11:10

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/19/13 15:07

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/19/13 15:07

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/19/13 15:07

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/19/13 15:07

Gasoline Range Organics 8.7 5.0 mg/Kg NWTPH-Gx 08/16/13 01:27

95.04-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/16/13 01:27

1081,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/19/13 15:07

101Toluene - d8 (Surr) % Recovery EPA 8260B 08/19/13 15:07

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/20/13 18:05

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/20/13 18:05

86.9Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 18:05

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 20 of 40



SB-27@35'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-19Lab Number :

 

Lead 2.1 0.50 mg/Kg EPA 6010B 08/21/13 11:15

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 14:08

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 14:08

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 14:08

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 14:08

< 0.0050Methyl-t-butyl ether (MTBE) 0.0050 mg/Kg EPA 8260B 08/16/13 14:08

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/16/13 02:01

< 0.00101,2-Dichloroethane 0.0010 mg/Kg EPA 8260B 08/16/13 14:08

< 0.00101,2-Dibromoethane 0.0010 mg/Kg EPA 8260B 08/16/13 14:08

92.74-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/16/13 02:01

1111,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 14:08

99.7Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 14:08

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/20/13 18:34

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/20/13 18:34

97.3Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/20/13 18:34

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 21 of 40



SB-28@5'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-20Lab Number :

 

Lead 3.1 0.50 mg/Kg EPA 6010B 08/21/13 11:20

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 10:56

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 10:56

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 10:56

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 10:56

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/16/13 02:35

94.44-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/16/13 02:35

1061,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 10:56

100Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 10:56

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/21/13 08:33

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/21/13 08:33

84.6Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/21/13 08:33

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 22 of 40



SB-28@10'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-21Lab Number :

 

Lead 2.7 0.50 mg/Kg EPA 6010B 08/21/13 11:32

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 21:51

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 21:51

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 21:51

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 21:51

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/15/13 16:19

1024-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/15/13 16:19

1171,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 21:51

103Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 21:51

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/22/13 13:00

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/22/13 13:00

98.6Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/22/13 13:00

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 23 of 40



SB-28@15'

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

SoilMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-22Lab Number :

 

Lead 2.2 0.50 mg/Kg EPA 6010B 08/21/13 11:53

< 0.0050Benzene 0.0050 mg/Kg EPA 8260B 08/16/13 22:26

< 0.0050Toluene 0.0050 mg/Kg EPA 8260B 08/16/13 22:26

< 0.0050Ethylbenzene 0.0050 mg/Kg EPA 8260B 08/16/13 22:26

< 0.0050Total Xylenes 0.0050 mg/Kg EPA 8260B 08/16/13 22:26

< 5.0Gasoline Range Organics 5.0 mg/Kg NWTPH-Gx 08/16/13 03:09

92.04-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/16/13 03:09

1131,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 22:26

103Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 22:26

< 25Diesel Range Organics (Silica Gel) 25 mg/Kg NWTPH-Dx 08/22/13 21:11

< 100Motor Oil Range Organics (Silica Gel) 100 mg/Kg NWTPH-Dx 08/22/13 21:11

98.0Octacosane (Silica Gel Surr) % Recovery NWTPH-Dx 08/22/13 21:11

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 24 of 40



TB-1

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-24Lab Number :

 

< 0.50Benzene 0.50 ug/L EPA 8260B 08/16/13 13:40

< 0.50Toluene 0.50 ug/L EPA 8260B 08/16/13 13:40

< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/16/13 13:40

< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/16/13 13:40

< 250Gasoline Range Organics 250 ug/L NWTPH-Gx 08/17/13 03:56

1114-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/17/13 03:56

1001,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 13:40

99.6Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 13:40
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FB-1

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-25Lab Number :

 

< 0.50Benzene 0.50 ug/L EPA 8260B 08/16/13 14:15

< 0.50Toluene 0.50 ug/L EPA 8260B 08/16/13 14:15

< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/16/13 14:15

< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/16/13 14:15

< 250Gasoline Range Organics 250 ug/L NWTPH-Gx 08/17/13 04:35

1114-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/17/13 04:35

99.81,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 14:15

99.4Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 14:15
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EQRP-1

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-26Lab Number :

 

< 0.50Benzene 0.50 ug/L EPA 8260B 08/16/13 14:49

< 0.50Toluene 0.50 ug/L EPA 8260B 08/16/13 14:49

< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/16/13 14:49

< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/16/13 14:49

< 250Gasoline Range Organics 250 ug/L NWTPH-Gx 08/17/13 02:44

1074-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/17/13 02:44

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 14:49

100Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 14:49
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EQRR-1

08/08/2013

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

7-Eleven 14479 (Tumwater) Subsurface Investigation

185750003

Report Number : 85669

Date : 08/23/2013

85669-27Lab Number :

 

< 0.50Benzene 0.50 ug/L EPA 8260B 08/16/13 15:24

< 0.50Toluene 0.50 ug/L EPA 8260B 08/16/13 15:24

< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/16/13 15:24

< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/16/13 15:24

< 250Gasoline Range Organics 250 ug/L NWTPH-Gx 08/17/13 03:22

1134-Bromofluorobenzene (Surr) % Recovery NWTPH-Gx 08/17/13 03:22

99.81,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/16/13 15:24

100Toluene - d8 (Surr) % Recovery EPA 8260B 08/16/13 15:24
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WORK ORDER NUMBER: 13-08-0952

Analytical Report For
Client: Kiff Analytical

Client Project Name: 7-Eleven 14479 (Tumwater) Subsurface
Investigation

Attention: Joel Kiff
2795 2nd Street, Suite 300
Davis, CA 95618-6505

Approved for release on                    by:
Amanda Porter
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Calscience Environmental Laboratories, Inc. (Calscience) certifies that the test results provided in this report meet all NELAC requirements for parameters for which
accreditation is required or available. Any exceptions to NELAC requirements are noted in the case narrative. The original report of subcontracted analyses, if any,
is attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or
recipient of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not
responsible, legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.
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Condition Upon Receipt: 
Samples were received under Chain of Custody (COC) on 08/14/13. They were assigned to Work Order 13-08-0952. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Additional Comments: 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 

Work Order Narrative

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

Work Order: 13-08-0952 Page 1 of 1
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-24@5' 13-08-0952-1-A 08/08/13
10:05

Soil GC/MS CCC 08/14/13 08/15/13
17:36

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 97 38-134

2-Fluorophenol 88 42-120

Nitrobenzene-d5 88 42-150

p-Terphenyl-d14 113 35-167

Phenol-d6 92 46-118

2,4,6-Tribromophenol 117 36-132

SB-24@10' 13-08-0952-2-A 08/08/13
10:10

Soil GC/MS CCC 08/14/13 08/15/13
18:02

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 82 38-134

2-Fluorophenol 78 42-120

Nitrobenzene-d5 78 42-150

p-Terphenyl-d14 97 35-167

Phenol-d6 79 46-118

2,4,6-Tribromophenol 98 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 1 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-24@15' 13-08-0952-3-A 08/08/13
10:15

Soil GC/MS CCC 08/14/13 08/16/13
21:39

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 87 38-134

2-Fluorophenol 80 42-120

Nitrobenzene-d5 79 42-150

p-Terphenyl-d14 112 35-167

Phenol-d6 84 46-118

2,4,6-Tribromophenol 100 36-132

SB-25@5' 13-08-0952-4-A 08/08/13
09:05

Soil GC/MS CCC 08/14/13 08/16/13
22:06

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 91 38-134

2-Fluorophenol 88 42-120

Nitrobenzene-d5 85 42-150

p-Terphenyl-d14 119 35-167

Phenol-d6 93 46-118

2,4,6-Tribromophenol 100 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 2 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-25@10' 13-08-0952-5-A 08/08/13
09:10

Soil GC/MS CCC 08/14/13 08/15/13
19:21

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 75 38-134

2-Fluorophenol 73 42-120

Nitrobenzene-d5 74 42-150

p-Terphenyl-d14 106 35-167

Phenol-d6 83 46-118

2,4,6-Tribromophenol 94 36-132

SB-25@15' 13-08-0952-6-A 08/08/13
09:20

Soil GC/MS CCC 08/14/13 08/15/13
19:47

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 80 38-134

2-Fluorophenol 81 42-120

Nitrobenzene-d5 76 42-150

p-Terphenyl-d14 109 35-167

Phenol-d6 84 46-118

2,4,6-Tribromophenol 101 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 3 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-25@20' 13-08-0952-7-A 08/08/13
09:30

Soil GC/MS CCC 08/14/13 08/15/13
20:13

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 71 38-134

2-Fluorophenol 72 42-120

Nitrobenzene-d5 65 42-150

p-Terphenyl-d14 97 35-167

Phenol-d6 74 46-118

2,4,6-Tribromophenol 87 36-132

SB-25@25' 13-08-0952-8-A 08/08/13
09:40

Soil GC/MS CCC 08/14/13 08/16/13
22:33

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 78 38-134

2-Fluorophenol 73 42-120

Nitrobenzene-d5 70 42-150

p-Terphenyl-d14 101 35-167

Phenol-d6 78 46-118

2,4,6-Tribromophenol 88 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 4 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-25@30' 13-08-0952-9-A 08/08/13
09:50

Soil GC/MS CCC 08/14/13 08/16/13
22:59

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 81 38-134

2-Fluorophenol 77 42-120

Nitrobenzene-d5 75 42-150

p-Terphenyl-d14 120 35-167

Phenol-d6 85 46-118

2,4,6-Tribromophenol 79 36-132

SB-26@5' 13-08-0952-10-A 08/08/13
10:20

Soil GC/MS CCC 08/14/13 08/15/13
21:31

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 85 38-134

2-Fluorophenol 78 42-120

Nitrobenzene-d5 75 42-150

p-Terphenyl-d14 101 35-167

Phenol-d6 81 46-118

2,4,6-Tribromophenol 103 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 5 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-26@10' 13-08-0952-11-A 08/08/13
10:25

Soil GC/MS CCC 08/14/13 08/16/13
10:39

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 83 38-134

2-Fluorophenol 76 42-120

Nitrobenzene-d5 76 42-150

p-Terphenyl-d14 98 35-167

Phenol-d6 81 46-118

2,4,6-Tribromophenol 87 36-132

SB-26@15' 13-08-0952-12-A 08/08/13
10:30

Soil GC/MS CCC 08/14/13 08/16/13
11:05

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 81 38-134

2-Fluorophenol 82 42-120

Nitrobenzene-d5 80 42-150

p-Terphenyl-d14 100 35-167

Phenol-d6 88 46-118

2,4,6-Tribromophenol 92 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 6 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-27@5' 13-08-0952-13-A 08/08/13
08:05

Soil GC/MS CCC 08/14/13 08/19/13
14:30

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 88 38-134

2-Fluorophenol 87 42-120

Nitrobenzene-d5 80 42-150

p-Terphenyl-d14 104 35-167

Phenol-d6 90 46-118

2,4,6-Tribromophenol 119 36-132

SB-27@10' 13-08-0952-14-A 08/08/13
08:10

Soil GC/MS CCC 08/14/13 08/16/13
11:58

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 84 38-134

2-Fluorophenol 71 42-120

Nitrobenzene-d5 77 42-150

p-Terphenyl-d14 103 35-167

Phenol-d6 82 46-118

2,4,6-Tribromophenol 91 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 7 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-27@15' 13-08-0952-15-A 08/08/13
08:20

Soil GC/MS CCC 08/14/13 08/16/13
12:25

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 82 38-134

2-Fluorophenol 72 42-120

Nitrobenzene-d5 77 42-150

p-Terphenyl-d14 104 35-167

Phenol-d6 81 46-118

2,4,6-Tribromophenol 85 36-132

SB-27@20' 13-08-0952-16-A 08/08/13
08:25

Soil GC/MS CCC 08/14/13 08/16/13
13:18

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 77 38-134

2-Fluorophenol 73 42-120

Nitrobenzene-d5 70 42-150

p-Terphenyl-d14 98 35-167

Phenol-d6 75 46-118

2,4,6-Tribromophenol 91 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 8 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-27@25' 13-08-0952-17-A 08/08/13
08:30

Soil GC/MS CCC 08/14/13 08/16/13
13:45

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 84 38-134

2-Fluorophenol 75 42-120

Nitrobenzene-d5 78 42-150

p-Terphenyl-d14 95 35-167

Phenol-d6 76 46-118

2,4,6-Tribromophenol 92 36-132

SB-27@30' 13-08-0952-18-A 08/08/13
08:40

Soil GC/MS CCC 08/14/13 08/16/13
14:12

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 75 38-134

2-Fluorophenol 81 42-120

Nitrobenzene-d5 77 42-150

p-Terphenyl-d14 94 35-167

Phenol-d6 83 46-118

2,4,6-Tribromophenol 94 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 9 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-27@35' 13-08-0952-19-A 08/08/13
08:50

Soil GC/MS CCC 08/14/13 08/16/13
14:38

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 83 38-134

2-Fluorophenol 83 42-120

Nitrobenzene-d5 80 42-150

p-Terphenyl-d14 96 35-167

Phenol-d6 83 46-118

2,4,6-Tribromophenol 99 36-132

SB-28@5' 13-08-0952-20-A 08/08/13
10:45

Soil GC/MS CCC 08/14/13 08/16/13
15:05

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 87 38-134

2-Fluorophenol 86 42-120

Nitrobenzene-d5 81 42-150

p-Terphenyl-d14 101 35-167

Phenol-d6 88 46-118

2,4,6-Tribromophenol 98 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 10 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

SB-28@10' 13-08-0952-21-A 08/08/13
10:50

Soil GC/MS SS 08/15/13 08/15/13
19:19

130815L08

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 76 38-134

2-Fluorophenol 88 42-120

Nitrobenzene-d5 81 42-150

p-Terphenyl-d14 86 35-167

Phenol-d6 87 46-118

2,4,6-Tribromophenol 69 36-132

SB-28@15' 13-08-0952-22-A 08/08/13
10:55

Soil GC/MS SS 08/15/13 08/15/13
19:45

130815L08

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 73 38-134

2-Fluorophenol 81 42-120

Nitrobenzene-d5 76 42-150

p-Terphenyl-d14 82 35-167

Phenol-d6 81 46-118

2,4,6-Tribromophenol 64 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 11 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

Method Blank 099-12-549-2580 N/A Soil GC/MS CCC 08/14/13 08/15/13
17:09

130814L12

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 97 38-134

2-Fluorophenol 85 42-120

Nitrobenzene-d5 85 42-150

p-Terphenyl-d14 127 35-167

Phenol-d6 90 46-118

2,4,6-Tribromophenol 108 36-132

Method Blank 099-12-549-2581 N/A Soil GC/MS SS 08/15/13 08/16/13
11:53

130815L08

Parameter Result RL DF Qualifiers

2-Methylnaphthalene ND 0.50 1

1-Methylnaphthalene ND 0.50 1

Naphthalene ND 0.50 1

Surrogate Rec. (%) Control Limits Qualifiers

2-Fluorobiphenyl 87 38-134

2-Fluorophenol 89 42-120

Nitrobenzene-d5 90 42-150

p-Terphenyl-d14 90 35-167

Phenol-d6 93 46-118

2,4,6-Tribromophenol 80 36-132

Analytical Report

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Units: mg/kg

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 12 of 12

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.

R
et

ur
n 

to
 C

on
te

nt
s

Page 15 of 26



Quality Control Sample ID Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number

13-08-0982-9 Soil GC/MS SS 08/15/13 08/15/13 21:08 130815S08

Parameter Sample
Conc.

Spike
Added

MS
Conc.

MS
%Rec.

MSD
Conc.

MSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Acenaphthene ND 10.00 9.017 90 9.200 92 49-133 2 0-18

Acenaphthylene ND 10.00 9.211 92 9.342 93 50-150 1 0-20

Butyl Benzyl Phthalate ND 10.00 9.663 97 9.839 98 50-150 2 0-20

4-Chloro-3-Methylphenol ND 10.00 9.490 95 10.03 100 50-128 6 0-17

2-Chlorophenol ND 10.00 9.166 92 9.438 94 57-111 3 0-17

1,4-Dichlorobenzene ND 10.00 8.236 82 7.051 71 49-127 15 0-20

Dimethyl Phthalate ND 10.00 8.948 89 9.535 95 50-150 6 0-20

2,4-Dinitrotoluene ND 10.00 9.162 92 9.629 96 50-128 5 0-18

Fluorene ND 10.00 9.648 96 9.901 99 50-150 3 0-20

N-Nitroso-di-n-propylamine ND 10.00 9.981 100 10.47 105 54-144 5 0-17

Naphthalene ND 10.00 8.900 89 8.709 87 50-150 2 0-20

4-Nitrophenol ND 10.00 8.369 84 9.058 91 30-144 8 0-21

Pentachlorophenol ND 10.00 7.748 77 8.179 82 29-113 5 0-22

Phenol ND 10.00 9.005 90 9.692 97 57-123 7 0-16

Pyrene ND 10.00 10.42 104 10.61 106 47-149 2 0-20

1,2,4-Trichlorobenzene ND 10.00 8.854 89 8.536 85 42-132 4 0-20

Quality Control - Spike/Spike Duplicate

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 1 of 2

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number

SB-25@10' Soil GC/MS CCC 08/14/13 08/15/13 21:56 130814S12

Parameter Sample
Conc.

Spike
Added

MS
Conc.

MS
%Rec.

MSD
Conc.

MSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Acenaphthene ND 10.00 8.541 85 9.001 90 49-133 5 0-18

Acenaphthylene ND 10.00 8.629 86 9.289 93 50-150 7 0-20

Butyl Benzyl Phthalate ND 10.00 8.876 89 9.275 93 50-150 4 0-20

4-Chloro-3-Methylphenol ND 10.00 8.279 83 9.126 91 50-128 10 0-17

2-Chlorophenol ND 10.00 8.145 81 8.615 86 57-111 6 0-17

1,4-Dichlorobenzene ND 10.00 7.588 76 7.980 80 49-127 5 0-20

Dimethyl Phthalate ND 10.00 8.657 87 9.294 93 50-150 7 0-20

2,4-Dinitrotoluene ND 10.00 8.031 80 8.870 89 50-128 10 0-18

Fluorene ND 10.00 8.859 89 9.681 97 50-150 9 0-20

N-Nitroso-di-n-propylamine ND 10.00 7.909 79 8.131 81 54-144 3 0-17

Naphthalene ND 10.00 8.140 81 8.596 86 50-150 5 0-20

4-Nitrophenol ND 10.00 4.719 47 5.744 57 30-144 20 0-21

Pentachlorophenol ND 10.00 5.348 53 6.238 62 29-113 15 0-22

Phenol ND 10.00 7.453 75 7.948 79 57-123 6 0-16

Pyrene ND 10.00 10.32 103 10.66 107 47-149 3 0-20

1,2,4-Trichlorobenzene ND 10.00 8.184 82 8.802 88 42-132 7 0-20

Quality Control - Spike/Spike Duplicate

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 2 of 2

   RPD: Relative Percent Difference.     CL: Control Limits
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Total number of LCS compounds: 16

Total number of ME compounds: 0

Total number of ME compounds allowed: 1

LCS ME CL validation result: Pass

Quality Control Sample ID Matrix Instrument Date Analyzed LCS Batch Number

099-12-549-2581 Soil GC/MS SS 08/16/13 11:27 130815L08

Parameter Spike Added Conc.
Recovered

LCS %Rec. %Rec. CL ME CL Qualifiers

Acenaphthene 10.00 8.363 84 59-125 48-136

Acenaphthylene 10.00 8.021 80 33-145 14-164

Butyl Benzyl Phthalate 10.00 7.960 80 0-152 0-177

4-Chloro-3-Methylphenol 10.00 8.714 87 61-121 51-131

2-Chlorophenol 10.00 8.839 88 60-114 51-123

1,4-Dichlorobenzene 10.00 8.518 85 61-121 51-131

Dimethyl Phthalate 10.00 8.499 85 0-112 0-131

2,4-Dinitrotoluene 10.00 9.236 92 51-141 36-156

Fluorene 10.00 9.059 91 59-121 49-131

N-Nitroso-di-n-propylamine 10.00 8.643 86 64-136 52-148

Naphthalene 10.00 8.510 85 21-133 2-152

4-Nitrophenol 10.00 10.51 105 38-152 19-171

Pentachlorophenol 10.00 7.857 79 38-116 25-129

Phenol 10.00 8.794 88 59-125 48-136

Pyrene 10.00 8.471 85 51-141 36-156

1,2,4-Trichlorobenzene 10.00 8.575 86 58-118 48-128

Quality Control - LCS

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 1 of 2

   RPD: Relative Percent Difference.     CL: Control Limits
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Total number of LCS compounds: 16

Total number of ME compounds: 0

Total number of ME compounds allowed: 1

LCS ME CL validation result: Pass

Quality Control Sample ID Matrix Instrument Date Analyzed LCS Batch Number

099-12-549-2580 Soil GC/MS CCC 08/15/13 16:43 130814L12

Parameter Spike Added Conc.
Recovered

LCS %Rec. %Rec. CL ME CL Qualifiers

Acenaphthene 10.00 9.285 93 59-125 48-136

Acenaphthylene 10.00 8.876 89 33-145 14-164

Butyl Benzyl Phthalate 10.00 9.280 93 0-152 0-177

4-Chloro-3-Methylphenol 10.00 8.511 85 61-121 51-131

2-Chlorophenol 10.00 8.122 81 60-114 51-123

1,4-Dichlorobenzene 10.00 8.663 87 61-121 51-131

Dimethyl Phthalate 10.00 9.244 92 0-112 0-131

2,4-Dinitrotoluene 10.00 8.492 85 51-141 36-156

Fluorene 10.00 9.785 98 59-121 49-131

N-Nitroso-di-n-propylamine 10.00 7.474 75 64-136 52-148

Naphthalene 10.00 8.954 90 21-133 2-152

4-Nitrophenol 10.00 5.427 54 38-152 19-171

Pentachlorophenol 10.00 6.277 63 38-116 25-129

Phenol 10.00 7.392 74 59-125 48-136

Pyrene 10.00 10.23 102 51-141 36-156

1,2,4-Trichlorobenzene 10.00 8.961 90 58-118 48-128

Quality Control - LCS

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

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/14/13

Work Order: 13-08-0952

Preparation: EPA 3545

Method: EPA 8270C

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Page 2 of 2

   RPD: Relative Percent Difference.     CL: Control Limits
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Method Extraction Chemist ID Instrument Analytical Location

EPA 8270C EPA 3545 513 GC/MS CCC 1

EPA 8270C EPA 3545 851 GC/MS SS 1

Sample Analysis Summary Report

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

Work Order: 13-08-0952 Page 1 of 1

   Location 1: 7440 Lincoln Way, Garden Grove, CA 92841
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

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

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

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

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

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

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

Work Order: 13-08-0952 Page 1 of 1
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PTS Laboratories

Project Name: 7-Eleven 14479 (Tumwater) Subsurface Investigation PTS File No: 43529
Project Number: 185750003 Client: Kiff Analytical, LLC

Core Grain Effective TCEQ/
CORE ID Depth Recovery Size Porosity TNRCC

ft. ft. Analysis Mod. ASTM D425 Package Notes

Plugs: Grab Vert. 1.5" Vert. 1"

Date Received: 20130820

SB-27 @ 35' N/A 0.50 X X X

TOTALS: 1 core 0.50 1 1 1 1

Laboratory Test Program Notes
Contaminant identification:

Standard TAT for basic analysis is 10 business days.

ASTM D422: Dry Sieve only, Hydrometer analysis must be requested prior to initiating tests. Additional costs would apply.

Effective Porosity: Includes Total Porosity.

TCEQ/TNRCC Package: Intrinsic permeability to water/hydraulic conductivity, total porosity, air-filled porosity, dry bulk density, volumetric

moisture content, and foc.

TEST PROGRAM - 20130820

CLIENT CONFIDENTIAL Page 1 of 1



PTS File No: 43529
Client: Kiff Analytical, LLC

PROJECT NAME: 7-Eleven 14479 (Tumwater) Subsurface Investigation

PROJECT NO: 185750003

METHODS: API RP40 ASTM D2216/API RP40 EPA 9100/API RP40

25 PSI CONFINING STRESS

VOLUMETRIC INTRINSIC

SAMPLE DRY BULK MOISTURE CONTENT AIR-FILLED TOTAL PERMEABILITY HYDRAULIC

SAMPLE DEPTH, ORIENTATION ANALYSIS DENSITY, AS FRACTION OF Vb, POROSITY (2), POROSITY (2), TO WATER (3), CONDUCTIVITY (3),

ID. ft. (1) DATE g/cc cm
3
/cm

3
% Vb % Vb cm

2
cm/s

SB-27 @ 35' 35 V 20130828 1.27 0.083 44.6 52.9 6.61E-08 6.66E-03

(1) Sample Orientation: H = horizontal; V = vertical; R = remold

(2) Air Filled = pore channels not occupied by pore fluids; Total Porosity = all interconnected pore channels.

(3) Permeability to water and hydraulic conductivity measured at saturated conditions.

Vb = Bulk Volume, cc

Water = filtered Laboratory Fresh (tap) or Site water.

API RP40

PTS Laboratories

PHYSICAL PROPERTIES DATA - TNRCC RG-36 RBCA SOIL PARAMETERS

Page 1 of 1



PTS File No: 43529

Client: Kiff Analytical, LLC

Report Date: 09/13/13

Project Name: 7-Eleven 14479 (Tumwater) Subsurface Investigation

Project No: 185750003

TOTAL ORGANIC FRACTION ORGANIC

SAMPLE DEPTH, ANALYSIS ANALYSIS SAMPLE CARBON, CARBON,

ID. ft. DATE TIME MATRIX mg/kg g/g

SB-27 @ 35' 35 20130910 1035 SOIL 2850 2.85E-03

Blank N/A 20130910 1035 BLANK ND ND

SRM D079-542 N/A 20130910 1035 SRM 3290 3.29E-03

Reporting Limit: 100 1.00E-04

QC DATA

Certified

SRM ID/Lot No. REC (%) Control Limits Concentration

mg/kg Lower Upper

SRM D079-542 97 75-125 3400 2550 4250

ND = Not Detected

PTS Laboratories

Acceptance Limits, mg/kg

QC Performance

ORGANIC CARBON DATA - TOC (foc)
(Methodology: Walkley-Black)

Page 1 of 1



PTS Laboratories, Inc. Kiff Analytical, LLC

PTS File No: 43529

PROJECT NAME: 7-Eleven 14479 (Tumwater) Subsurface Investigation

PROJECT NO: 185750003

Median Particle Size Distribution, wt. percent Silt

Mean Grain Size Grain Size Sand Size &

Sample ID Depth, ft. Description (1) mm Gravel Coarse Medium Fine Silt Clay Clay

SB-27 @ 35' 35 Fine sand 0.210 0.00 0.00 4.82 83.09 9.90 2.19 12.09

PARTICLE SIZE SUMMARY

(METHODOLOGY: ASTM D422/D4464M)

(1) Based on Mean from Trask



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Kiff Analytical, LLC PTS File No: 43529

Project: 7-Eleven 14479 (Tumwater) Subsurface Investigation Sample ID: SB-27 @ 35'

Project No: 185750003 Depth, ft: 35

Sample Increment Cumulative Cumulative Weight Percent greater than

Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.26 0.0164 0.417

0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.52 0.0137 0.349

0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.65 0.0125 0.318

0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.83 0.0111 0.281

0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.09 0.0093 0.235

0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.25 0.0083 0.210

0.0278 0.707 0.50 25 0.00 0.00 0.00 60 2.45 0.0072 0.183

0.0234 0.595 0.75 30 0.24 0.24 0.24 75 2.86 0.0054 0.137

0.0197 0.500 1.00 35 1.62 1.62 1.86 84 3.34 0.0039 0.099

0.0166 0.420 1.25 40 2.96 2.96 4.82 90 4.13 0.0022 0.057

0.0139 0.354 1.50 45 4.31 4.31 9.13 95 5.94 0.0006 0.016

0.0117 0.297 1.75 50 11.30 11.30 20.43

0.0098 0.250 2.00 60 14.30 14.30 34.73 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 15.10 15.10 49.83 Median, phi 2.25 2.25 2.25

0.0070 0.177 2.50 80 12.70 12.70 62.53 Median, in. 0.0083 0.0083 0.0083

0.0059 0.149 2.75 100 9.43 9.43 71.96 Median, mm 0.210 0.210 0.210

0.0049 0.125 3.00 120 6.66 6.66 78.62

0.0041 0.105 3.25 140 4.38 4.38 83.00 Mean, phi 2.26 2.49 2.41

0.0035 0.088 3.50 170 2.87 2.87 85.87 Mean, in. 0.0082 0.0070 0.0074

0.0029 0.074 3.75 200 2.04 2.04 87.91 Mean, mm 0.209 0.177 0.188

0.0025 0.063 4.00 230 1.49 1.49 89.40

0.0021 0.053 4.25 270 1.15 1.15 90.55 Sorting 1.431 0.843 1.131

0.00174 0.0442 4.50 325 0.93 0.93 91.48 Skewness 0.937 0.286 0.431

0.00146 0.0372 4.75 400 0.76 0.76 92.24 Kurtosis 0.247 1.780 1.856

0.00123 0.0313 5.00 450 0.67 0.67 92.91 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 0.79 0.79 93.70 (ASTM-USCS Scale) (based on Mean from Trask)

0.000790 0.0201 5.64 635 0.71 0.71 94.41

0.000615 0.0156 6.00 0.70 0.70 95.11 Description Retained Weight
0.000435 0.0110 6.50 0.90 0.90 96.01 on Sieve # Percent
0.000308 0.00781 7.00 0.86 0.86 96.87 Gravel 4 0.00

0.000197 0.00500 7.65 0.94 0.94 97.81 Coarse Sand 10 0.00

0.000077 0.00195 9.00 1.33 1.33 99.14 Medium Sand 40 4.82

0.000038 0.000977 10.00 0.58 0.58 99.72 Fine Sand 200 83.09

0.000019 0.000488 11.00 0.26 0.26 99.98 Silt >0.005 mm 9.90

0.000015 0.000375 11.38 0.02 0.02 100.00 Clay <0.005 mm 2.19

TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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April 01, 2014

Stantec Consulting Corporation
Paul Fairbairn

Attention Paul Fairbairn:

RE: 1Q14 GWM 14479

Lab ID: 1403280

11130 NE 33rd Pl, Suite 200

Bellevue, WA 98004

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 4 sample(s) on 3/26/2014 for the analyses presented in the 
following report.

Michael Dee

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Sr. Chemist / Principal

1,2-Dibromoethane (EDB) by EPA Method 8011
Gasoline by NWTPH-Gx
Total  Metals by EPA Method 200.8
Volatile Organic Compounds by EPA Method 8260

www.fremontanalytical.com        

 Page 1 of 14
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04/01/2014Date:

Project: 1Q14 GWM 14479

CLIENT: Stantec Consulting Corporation

Lab Order: 1403280

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1403280-001 MW-1 03/24/2014 9:20 AM 03/26/2014 11:20 AM

1403280-002 MW-2 03/24/2014 9:00 AM 03/26/2014 11:20 AM

1403280-003 MW-3 03/24/2014 9:50 AM 03/26/2014 11:20 AM

1403280-004 MW-5 03/24/2014 10:30 AM 03/26/2014 11:20 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

 Page 2 of 14



Project: 1Q14 GWM 14479

CLIENT: Stantec Consulting Corporation

4/1/2014

Case Narrative
1403280

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on 
the analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix 
to check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures 
for which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) 
and the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

 Page 3 of 14



Project: 1Q14 GWM 14479

Client Sample ID: MW-1

Collection Date: 3/24/2014 9:20:00 AM

Matrix: Water

Client: Stantec Consulting Corporation

Lab ID: 1403280-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

4/1/2014

1403280

Date Reported:

WO#:

1,2-Dibromoethane (EDB) by EPA Method 8011 Analyst: PHBatch ID:  7039

1,2-Dibromoethane (EDB) 4/1/2014 1:04:00 PM0.00922 µg/L 1ND

Gasoline by NWTPH-Gx Analyst: GHBatch ID:  R13292

Gasoline 3/28/2014 6:09:00 AM50.0 µg/L 1ND

    Surr: 4-Bromofluorobenzene 3/28/2014 6:09:00 AM65-135 %REC 198.5

    Surr: Toluene-d8 3/28/2014 6:09:00 AM65-135 %REC 1100

Volatile Organic Compounds by EPA Method 8260 Analyst: GHBatch ID:  R13291

Methyl tert-butyl ether (MTBE) 3/28/2014 6:09:00 AM1.00 µg/L 1ND

1,2-Dichloroethane 3/28/2014 6:09:00 AM1.00 µg/L 1ND

Benzene 3/28/2014 6:09:00 AM1.00 µg/L 1ND

Toluene 3/28/2014 6:09:00 AM1.00 µg/L 1ND

Ethylbenzene 3/28/2014 6:09:00 AM1.00 µg/L 1ND

m,p-Xylene 3/28/2014 6:09:00 AM1.00 µg/L 1ND

o-Xylene 3/28/2014 6:09:00 AM1.00 µg/L 1ND

    Surr: Dibromofluoromethane 3/28/2014 6:09:00 AM61.7-130 %REC 1107

    Surr: Toluene-d8 3/28/2014 6:09:00 AM62.1-129 %REC 193.0

    Surr: 1-Bromo-4-fluorobenzene 3/28/2014 6:09:00 AM66.8-124 %REC 198.8

Total  Metals by EPA Method 200.8 Analyst: MCBatch ID:  6986

Lead 3/26/2014 11:22:54 PM1.00 µg/L 12.38

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required

E Value above quantitation range H Holding times for preparation or analysis exceeded

J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits

 Page 4 of 14



Project: 1Q14 GWM 14479

Client Sample ID: MW-2

Collection Date: 3/24/2014 9:00:00 AM

Matrix: Water

Client: Stantec Consulting Corporation

Lab ID: 1403280-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

4/1/2014

1403280

Date Reported:

WO#:

1,2-Dibromoethane (EDB) by EPA Method 8011 Analyst: PHBatch ID:  7039

1,2-Dibromoethane (EDB) 4/1/2014 1:15:00 PM0.00909 µg/L 1ND

Gasoline by NWTPH-Gx Analyst: GHBatch ID:  R13292

Gasoline 3/28/2014 6:40:00 AM50.0 µg/L 1ND

    Surr: 4-Bromofluorobenzene 3/28/2014 6:40:00 AM65-135 %REC 195.1

    Surr: Toluene-d8 3/28/2014 6:40:00 AM65-135 %REC 199.8

Volatile Organic Compounds by EPA Method 8260 Analyst: GHBatch ID:  R13291

Methyl tert-butyl ether (MTBE) 3/28/2014 6:40:00 AM1.00 µg/L 1ND

1,2-Dichloroethane 3/28/2014 6:40:00 AM1.00 µg/L 1ND

Benzene 3/28/2014 6:40:00 AM1.00 µg/L 1ND

Toluene 3/28/2014 6:40:00 AM1.00 µg/L 1ND

Ethylbenzene 3/28/2014 6:40:00 AM1.00 µg/L 1ND

m,p-Xylene 3/28/2014 6:40:00 AM1.00 µg/L 1ND

o-Xylene 3/28/2014 6:40:00 AM1.00 µg/L 1ND

    Surr: Dibromofluoromethane 3/28/2014 6:40:00 AM61.7-130 %REC 1109

    Surr: Toluene-d8 3/28/2014 6:40:00 AM62.1-129 %REC 195.3

    Surr: 1-Bromo-4-fluorobenzene 3/28/2014 6:40:00 AM66.8-124 %REC 195.4

Total  Metals by EPA Method 200.8 Analyst: MCBatch ID:  6986

Lead 3/26/2014 11:33:59 PM1.00 µg/L 11.59

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required

E Value above quantitation range H Holding times for preparation or analysis exceeded

J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 1Q14 GWM 14479

Client Sample ID: MW-3

Collection Date: 3/24/2014 9:50:00 AM

Matrix: Water

Client: Stantec Consulting Corporation

Lab ID: 1403280-003

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

4/1/2014

1403280

Date Reported:

WO#:

1,2-Dibromoethane (EDB) by EPA Method 8011 Analyst: PHBatch ID:  7039

1,2-Dibromoethane (EDB) 4/1/2014 1:21:00 PM0.00918 µg/L 1ND

Gasoline by NWTPH-Gx Analyst: GHBatch ID:  R13292

Gasoline 3/28/2014 7:40:00 AM50.0 µg/L 1ND

    Surr: 4-Bromofluorobenzene 3/28/2014 7:40:00 AM65-135 %REC 195.9

    Surr: Toluene-d8 3/28/2014 7:40:00 AM65-135 %REC 199.6

Volatile Organic Compounds by EPA Method 8260 Analyst: GHBatch ID:  R13291

Methyl tert-butyl ether (MTBE) 3/28/2014 7:40:00 AM1.00 µg/L 1ND

1,2-Dichloroethane 3/28/2014 7:40:00 AM1.00 µg/L 1ND

Benzene 3/28/2014 7:40:00 AM1.00 µg/L 1ND

Toluene 3/28/2014 7:40:00 AM1.00 µg/L 1ND

Ethylbenzene 3/28/2014 7:40:00 AM1.00 µg/L 1ND

m,p-Xylene 3/28/2014 7:40:00 AM1.00 µg/L 1ND

o-Xylene 3/28/2014 7:40:00 AM1.00 µg/L 1ND

    Surr: Dibromofluoromethane 3/28/2014 7:40:00 AM61.7-130 %REC 1112

    Surr: Toluene-d8 3/28/2014 7:40:00 AM62.1-129 %REC 196.4

    Surr: 1-Bromo-4-fluorobenzene 3/28/2014 7:40:00 AM66.8-124 %REC 196.2

Total  Metals by EPA Method 200.8 Analyst: MCBatch ID:  6986

Lead 3/26/2014 11:45:04 PM1.00 µg/L 11.14

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required

E Value above quantitation range H Holding times for preparation or analysis exceeded

J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 1Q14 GWM 14479

Client Sample ID: MW-5

Collection Date: 3/24/2014 10:30:00 AM

Matrix: Water

Client: Stantec Consulting Corporation

Lab ID: 1403280-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

4/1/2014

1403280

Date Reported:

WO#:

1,2-Dibromoethane (EDB) by EPA Method 8011 Analyst: PHBatch ID:  7039

1,2-Dibromoethane (EDB) 4/1/2014 1:26:00 PM0.00933 µg/L 1ND

Gasoline by NWTPH-Gx Analyst: GHBatch ID:  R13292

Gasoline 3/28/2014 8:10:00 AM50.0 µg/L 1ND

    Surr: 4-Bromofluorobenzene 3/28/2014 8:10:00 AM65-135 %REC 193.9

    Surr: Toluene-d8 3/28/2014 8:10:00 AM65-135 %REC 1100

Volatile Organic Compounds by EPA Method 8260 Analyst: GHBatch ID:  R13291

Methyl tert-butyl ether (MTBE) 3/28/2014 8:10:00 AM1.00 µg/L 1ND

1,2-Dichloroethane 3/28/2014 8:10:00 AM1.00 µg/L 1ND

Benzene 3/28/2014 8:10:00 AM1.00 µg/L 1ND

Toluene 3/28/2014 8:10:00 AM1.00 µg/L 1ND

Ethylbenzene 3/28/2014 8:10:00 AM1.00 µg/L 1ND

m,p-Xylene 3/28/2014 8:10:00 AM1.00 µg/L 1ND

o-Xylene 3/28/2014 8:10:00 AM1.00 µg/L 1ND

    Surr: Dibromofluoromethane 3/28/2014 8:10:00 AM61.7-130 %REC 1112

    Surr: Toluene-d8 3/28/2014 8:10:00 AM62.1-129 %REC 197.1

    Surr: 1-Bromo-4-fluorobenzene 3/28/2014 8:10:00 AM66.8-124 %REC 194.2

Total  Metals by EPA Method 200.8 Analyst: MCBatch ID:  6986

Lead 3/26/2014 11:56:09 PM1.00 µg/L 18.00

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required

E Value above quantitation range H Holding times for preparation or analysis exceeded

J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 1Q14 GWM 14479

CLIENT: Stantec Consulting Corporation

Work Order: 1403280 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

4/1/2014Date:

Sample ID: MB-6986

Batch ID: 6986 Analysis Date: 3/26/2014

Prep Date: 3/26/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 13278

SeqNo: 267092

MBLKSampType:

Lead 1.00ND

Sample ID: LCS-6986

Batch ID: 6986 Analysis Date: 3/26/2014

Prep Date: 3/26/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 13278

SeqNo: 267093

LCSSampType:

Lead 50.00 99.3 85 1151.00 049.6

Sample ID: 1403265-001BDUP

Batch ID: 6986 Analysis Date: 3/26/2014

Prep Date: 3/26/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 13278

SeqNo: 267095

DUPSampType:

Lead 301.00 0ND

Sample ID: 1403265-001BMS

Batch ID: 6986 Analysis Date: 3/26/2014

Prep Date: 3/26/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 13278

SeqNo: 267096

MSSampType:

Lead 250.0 100 70 1301.00 0.5855252

Sample ID: 1403265-001BMSD

Batch ID: 6986 Analysis Date: 3/26/2014

Prep Date: 3/26/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 13278

SeqNo: 267099

MSDSampType:

Lead 250.0 101 70 130 301.00 0.5855 251.6 0.153252

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

R RPD outside accepted recovery limits RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 1Q14 GWM 14479

CLIENT: Stantec Consulting Corporation

Work Order: 1403280 QC SUMMARY REPORT

1,2-Dibromoethane (EDB) by EPA Method 8011

4/1/2014Date:

Sample ID: MB-7039

Batch ID: 7039 Analysis Date: 4/1/2014

Prep Date: 4/1/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 13352

SeqNo: 268959

MBLKSampType:

1,2-Dibromoethane (EDB) 0.0100ND

Sample ID: LCS-7039

Batch ID: 7039 Analysis Date: 4/1/2014

Prep Date: 4/1/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 13352

SeqNo: 268960

LCSSampType:

1,2-Dibromoethane (EDB) 0.4000 90.8 60 1400.0100 00.363

Sample ID: 1403280-001CDUP

Batch ID: 7039 Analysis Date: 4/1/2014

Prep Date: 4/1/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MW-1

RunNo: 13352

SeqNo: 268962

DUPSampType:

1,2-Dibromoethane (EDB) 300.00917 0ND

Sample ID: 1403280-004CMS

Batch ID: 7039 Analysis Date: 4/1/2014

Prep Date: 4/1/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MW-5

RunNo: 13352

SeqNo: 268966

MSSampType:

1,2-Dibromoethane (EDB) 0.3711 111 60 1400.00928 00.411

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

R RPD outside accepted recovery limits RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 1Q14 GWM 14479

CLIENT: Stantec Consulting Corporation

Work Order: 1403280 QC SUMMARY REPORT

Gasoline by NWTPH-Gx

4/1/2014Date:

Sample ID: 1403271-001ADUP

Batch ID: R13292 Analysis Date: 3/27/2014

Prep Date: 3/27/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 13292

SeqNo: 267641

DUPSampType:

Gasoline 3050.0 0ND

    Surr: Toluene-d8 50.00 99.8 65 135 0049.9

    Surr: 4-Bromofluorobenzene 50.00 94.7 65 135 0047.4

Sample ID: LCS-R13292

Batch ID: R13292 Analysis Date: 3/27/2014

Prep Date: 3/27/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 13292

SeqNo: 267661

LCSSampType:

Gasoline 500.0 101 65 13550.0 0507

    Surr: Toluene-d8 50.00 100 65 13550.0

    Surr: 4-Bromofluorobenzene 50.00 98.9 65 13549.5

Sample ID: MB-R13292

Batch ID: R13292 Analysis Date: 3/27/2014

Prep Date: 3/27/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 13292

SeqNo: 267662

MBLKSampType:

Gasoline 50.0ND

    Surr: Toluene-d8 50.00 100 65 13550.0

    Surr: 4-Bromofluorobenzene 50.00 97.5 65 13548.8

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

R RPD outside accepted recovery limits RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 1Q14 GWM 14479

CLIENT: Stantec Consulting Corporation

Work Order: 1403280 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260

4/1/2014Date:

Sample ID: 1403270-001AMS

Batch ID: R13291 Analysis Date: 3/27/2014

Prep Date: 3/27/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 13291

SeqNo: 267614

MSSampType:

Methyl tert-butyl ether (MTBE) 20.00 81.0 60.9 1321.00 016.2

1,2-Dichloroethane 20.00 96.5 63.4 1371.00 019.3

Benzene 20.00 97.8 65.4 1381.00 019.6

Toluene 20.00 95.7 64 1391.00 019.1

Ethylbenzene 20.00 98.9 64.5 1361.00 019.8

m,p-Xylene 40.00 99.2 63.3 1351.00 039.7

o-Xylene 20.00 96.9 65.4 1341.00 019.4

    Surr: Dibromofluoromethane 50.00 114 61.7 13057.1

    Surr: Toluene-d8 50.00 101 62.1 12950.5

    Surr: 1-Bromo-4-fluorobenzene 50.00 103 66.8 12451.6

Sample ID: 1403280-002BDUP

Batch ID: R13291 Analysis Date: 3/28/2014

Prep Date: 3/28/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MW-2

RunNo: 13291

SeqNo: 267630

DUPSampType:

Methyl tert-butyl ether (MTBE) 301.00 0ND

1,2-Dichloroethane 301.00 0ND

Benzene 301.00 0ND

Toluene 301.00 0ND

Ethylbenzene 301.00 0ND

m,p-Xylene 301.00 0ND

o-Xylene 301.00 0ND

    Surr: Dibromofluoromethane 50.00 109 61.7 130 054.6

    Surr: Toluene-d8 50.00 94.9 62.1 129 047.4

    Surr: 1-Bromo-4-fluorobenzene 50.00 96.7 66.8 124 048.4

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

R RPD outside accepted recovery limits RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 1Q14 GWM 14479

CLIENT: Stantec Consulting Corporation

Work Order: 1403280 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260

4/1/2014Date:

Sample ID: LCS-R13291

Batch ID: R13291 Analysis Date: 3/27/2014

Prep Date: 3/27/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 13291

SeqNo: 267635

LCSSampType:

Methyl tert-butyl ether (MTBE) 20.00 81.7 67.7 1311.00 016.3

1,2-Dichloroethane 20.00 101 70 1291.00 020.2

Benzene 20.00 99.2 76 1231.00 019.8

Toluene 20.00 96.6 71.5 1301.00 019.3

Ethylbenzene 20.00 103 72 1301.00 020.5

m,p-Xylene 40.00 103 73 1311.00 041.1

o-Xylene 20.00 101 72.1 1311.00 020.2

    Surr: Dibromofluoromethane 50.00 114 61.7 13056.9

    Surr: Toluene-d8 50.00 99.9 62.1 12949.9

    Surr: 1-Bromo-4-fluorobenzene 50.00 104 66.8 12452.1

Sample ID: MB-R13291

Batch ID: R13291 Analysis Date: 3/27/2014

Prep Date: 3/27/2014

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 13291

SeqNo: 267636

MBLKSampType:

Methyl tert-butyl ether (MTBE) 1.00ND

1,2-Dichloroethane 1.00ND

Benzene 1.00ND

Toluene 1.00ND

Ethylbenzene 1.00ND

m,p-Xylene 1.00ND

o-Xylene 1.00ND

    Surr: Dibromofluoromethane 50.00 109 61.7 13054.3

    Surr: Toluene-d8 50.00 94.3 62.1 12947.2

    Surr: 1-Bromo-4-fluorobenzene 50.00 97.8 66.8 12448.9

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

R RPD outside accepted recovery limits RL Reporting Limit S Spike recovery outside accepted recovery limits
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Date Received: 3/26/2014 11:20:00 AM

Client Name: STANTEC Work Order Number: 1403280

Sample Log-In Check List

Chelsea WardLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is the headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all coolers received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody seals intact on shipping container/cooler? Yes No Not Required5.

Item # Temp ºC Condition

Cooler 5.8 Good

Sample 4.3 Good

Page 1 of 1
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CLEANUP ACTION REPORT

Appendix I

OTHER SUPPORTING DOCUMENTATION



where,

Vgw = groundwater velocity (ft/day)

K= 0.0028 [hydraulic conductivity (cm/sec)]

i= 0.039 [average hydraulic gradient (ft/ft)]

U= 2834.65 [unit converstion factor = 2834.646 (ft/day)/(cm/sec)]

n= 0.529 [porosity]

Vgw = [(0.0028 cm/s)(0.039ft/ft)(2834.646 (ft/day)/(cm/sec))]

Estimated Groundwater Velocity

Former 7-Eleven Store No. 14479

5310 Capitol Boulevard, Tumwater, Washington

Vgw = [(K)(i )(U)]/n

0.529
0.6 ft/day=

GW Velocity.xlsx Page 1 of 1 Stantec Consuting Services Inc.







Stantec Consulting Services Inc.
12034 134th Court NE, Suite 102
Redmond, WA 98052
Tel: (425) 298-1000
Fax: (425) 298-1019

May 8, 2012

Mr. Scott Rose
Washington State Department of Ecology
SWRO Toxics Cleanup Program
PO Box 47775
Olympia, Washington 98504-7775

Reference: Work Plan for Further Assessment
Former 7-Eleven Store #14479
5310 Capitol Boulevard Tumwater, Washington
Facility/Site No.: 97196866
VCP No.: SW0956

Dear Mr. Rose:

Stantec Consulting Services Inc. (Stantec), on behalf of 7-Eleven. Inc. (7-Eleven) has prepared the following

work plan for the former 7-Eleven Store Number 14479, located at 5310 Capitol Boulevard, in Tumwater,

Washington (the site). The objective of the proposed scope of work is to assess current conditions at the site

in order to provide empirically derived recommendations for site closure; derivation of site-specific cleanup

levels; or, determine the need for remedial activities. The proposed work will also provide information

requested in the September 10, 2009 Washington Department of Ecology (Ecology) response to the

Feasibility Study and Disproportionate Cost Analysis prepared by Stantec and dated June 2, 2009.

SITE DESCRIPTION

The site is located in a residential and commercial area on the northeast corner of Capitol Boulevard and
Ruby Street in Tumwater, Washington (Figures 1 and 2).

The site is currently a Taco Time fast-food restaurant. The site was formerly a convenience store operated by
7-Eleven. Prior to April 2002, the site stored and dispensed gasoline. The former subsurface facilities related
to storing and dispensing gasoline consisted of two 10,000-gallon and one 12,000-gallon steel underground
storage tanks (USTs) with associated piping and a single dispenser island (Figure 2).

The site is situated at approximately 120 feet above mean sea level. Barnes Lake is located approximately

1,600 feet to the northwest, and the Deschutes River is approximately 0.5 miles northeast of the site. The

topography in the vicinity of the site is relatively flat.

PREVIOUS INVESTIGATIONS

On April 8 through 11, 2002, a representative of Shaw Environmental & Infrastructure (Shaw) supervised the

removal of the three gasoline USTs and ancillary piping at the site. The concrete dispenser island and all

associated product piping was exposed and removed. The tanks were reported as being in good condition,

with no identifiable leaks observed. Potential hydrocarbon contamination was identified beneath the eastern

turbine and the northern dispenser. Impacted soil excavated from these areas was stockpiled separately.

Nine soil samples were collected from the tank pit and dispenser excavation. Soil samples were collected

from each sidewall of the excavation and from beneath each UST, the 12,000-gallon tank turbine, and the

dispenser island. Benzene, toluene, ethylbenzene, and xylenes (BTEX) and total petroleum hydrocarbons

characterized as gasoline (TPH-G) concentrations were reported exceeding the Model Toxics Control Act
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(MTCA) Method A soil cleanup levels in soil samples collected under the east turbine, north dispenser, and

soil stockpile. These stockpiled soils were used to backfill the excavation in the vicinity of the former

dispenser island and eastern turbine pump. Imported soil was used to backfill the remaining excavation to

surface grade.

On May 23, 2002, under Shaw supervision, Cascade Drilling, Inc. of Woodinville, Washington (Cascade)
advanced four borings (GP-1 through GP-4, Figure 3) to assess the extent of petroleum
hydrocarbon-impacted soil and groundwater at the site. The benzene concentration in the soil sample
collected from GP-2 at 30 to 32 feet below ground surface (bgs) exceeded the benzene MTCA Method A soil
cleanup level. TPH-G was detected in the sample collected from GP-1 at 15 to 17 feet bgs at a concentration
greater than the MTCA Method A soil cleanup level. In the grab groundwater samples collected from the
borings, benzene was detected at concentrations greater than the MTCA Method A groundwater cleanup
level in the groundwater samples collected from the borings GP-2, GP-3, and GP-4. The TPH-G
concentration was greater than the MTCA Method A groundwater cleanup level in the groundwater sample
collected from GP-2.

On August 1, 2002, under Shaw supervision, Holocene Drilling, Inc. of Pacific, Washington installed five

groundwater monitoring wells (MW-1 through MW-5, Figures 2 and 3). BTEX and TPH-G concentrations did

not exceed their respective MTCA Method A soil cleanup levels for all soil samples collected from the well

borings. On August 22, 2002, groundwater samples were collected from the monitoring wells. Benzene

concentrations exceeded the MTCA Method A groundwater cleanup level in the groundwater samples

collected from MW-1 and MW-2.

On November 4, 2003, under SECOR supervision, Cascade advanced eight borings (SB-1 through SB-8) to

further delineate previously identified soil impacts. MTCA Method A soil cleanup levels were exceeded in

three soil samples collected from the eight borings, indicating that hydrocarbon-impacted soils were identified

at depths ranging from approximately 18 feet to 22 feet bgs at locations in the immediate vicinity of the former

dispenser islands (Figure 3).

On May 1, 2004, under SECOR supervision, Cascade advanced four soil borings (EP-1 through EP-4) to

depths ranging from 12 to 24 feet bgs, in order to further delineate previously identified soil impacts. All the

soil samples submitted contained concentrations of TPH-G and BTEX less than MTCA Method A cleanup

levels (Figure 3).

Between December 2005 and June 2007, under SECOR supervision, Cascade advanced a total of 14

borings (SB-9 through SB-22) to a maximum depth of 30 feet bgs to further assess the current condition of

source-area subsurface soils located beneath the former dispenser island and the north end of the former

tank pit. Samples were also collected for additional analysis as required to run MTCA Method B calculations.

Soil analytical results confirmed the presence of TPH-G exceeding the MTCA Method A Cleanup Level in

borings SB-10 (15 and 20 feet bgs), SB-17 (17 and 21 feet bgs), and SB-22 (21 feet bgs). Method B

calculations indicated that the TPH-G concentrations in the soil were not protective of groundwater. No

samples contained BTEX concentrations above their respective MTCA Method A cleanup levels (Figure 3).

On June 2, 2009 Stantec submitted a Feasibility Study and Disproportionate Cost Analysis to Ecology. For

the purposes of the study, MTCA Method A cleanup levels were proposed for use at the site for the following

reasons:

 All petroleum hydrocarbon constituents have been reported below their respective cleanup levels with

the exception of TPH-G in soil.

 Table 740-1 of the MTCA Cleanup Regulations (Method A Cleanup Levels for Unrestricted Land

Uses) indicates that the cleanup level for gasoline mixtures without benzene and the total of

ethylbenzene, toluene, and xylenes are less than 1% of the gasoline mixture is 100 milligrams per

kilogram (mg/kg). Using analytical data from the most recent soil assessment, the maximum
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concentrations of ethylbenzene, toluene, and xylenes are 0.19% of the total gasoline mixture, and

benzene was not detected, thus the 100 mg/kg cleanup level will be used.

CURRENT CONDITIONS

Results of the previous investigations indicate that petroleum hydrocarbon impacts to soil remain at a depth

range of approximately 14 to 24 feet bgs in the vicinity of the former dispensers and in the northern portion of

the tank bed. Petroleum hydrocarbons do not appear to be migrating to surrounding soils or to the

groundwater (Figure 3a).

A summary of soil sample results collected during each of the historical sampling events cited is summarized

in Table 1. The locations of the soil samples are shown on Figures 3a and 3b.

Groundwater monitoring of the wells installed in August 2002 was initially conducted on a quarterly and most

recently on an annual basis for a total of seven historical events. Groundwater samples were submitted for

TPH-G/BTEX analysis. Detected concentrations of TPH-G/BTEX in the groundwater samples collected from

all the wells have been less than MTCA Method A groundwater cleanup levels for four consecutive quarters

(December 2002, February 2003, May 2003, and August 2003), as well as the six annual monitoring events

(November 2004, November 2005, August 2008, February 2009, January 2010 and March 2011). Results of

groundwater sampling of the monitoring wells at the site are summarized in Table 1.

Stantec reviewed Ecology’s electronic databases regarding the regulatory status of the site. The site is listed

in Ecology’s UST and Leaking Underground Storage Tank (LUST) databases under site identification number

8629, release identification number 591567 and Ecology Identifier 97196866. The release notification date is

listed as April 30, 2002, and the site is listed as “Cleanup Started”.

GEOLOGY AND HYDROLOGY

Sediments deposited by a number of glacial outwash and retreat episodes predominantly associated with the
Upper Pleistocene Vashon drift underlie the site vicinity area. The regional sediments consist primarily of
deposits of clays, silts, and fine to medium grained sands. Rivers, streams, and post-glacial lakes deposited
outwash sediments consisting of stratified sand, silt, and clay during the glacial retreats. With the exception
of the most recent recessional deposits, the outwash sediments have been over-consolidated by the
overriding ice sheets.

The principal aquifers in the Puget Sound Region are in glacial drift that, along with finer grained interglacial

sediments, underlies the basin lowland to depths of more than 1,000 feet, and in alluvial deposits that

underlie the major lowland and mountain river valleys.

The subsurface soils observed in onsite borings consist predominantly of sands to a maximum depth of 49

feet bgs (total depth of exploration). Depth to groundwater varies seasonally from approximately 41 to 48 feet

bgs and has historically flowed to the northeast. Historical groundwater gauging data is included in Table 1.

SCOPE OF WORK

Stantec proposes the following scope of work to further assess subsurface soil and soil vapor conditions at
on-site locations.

The scope of work includes the following tasks:

 Pre-Field Activities;

 Collection of soil vapor samples;

 Tier I Vapor Intrusion Assessment

 Collection of soil samples;

 Groundwater monitoring;
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 Revise Conceptual Site Model;

 Waste Management; and,

 Reporting.

Details of each of these tasks are discussed below.

1) PRE-FIELD ACTIVITIES

Stantec will modify the existing site-specific Health and Safety Plan for the proposed scope of work as
required by the Occupational Health and Safety Administration (OSHA) Standard "Hazardous Waste
Operations and Emergency Response" guidelines (29 CFR 1910.120). The document will be reviewed and
signed by Stantec personnel and subcontractors performing work at the Site.

Prior to conducting subsurface work in previously unassessed areas of the site, the municipal Utility

Notification Center will be contacted to delineate subsurface piping near the site with surface markings. In

addition, a private utility locator service will be contracted to clear the areas surrounding the proposed boring

locations.

Stantec will coordinate site access with the current occupants and arrange for receipt of the necessary

sampling containers and equipment.

2) SOIL VAPOR SAMPLING ACTIVITIES

Soil gas sampling and analysis will be conducted to evaluate the potential presence of soil gas impacted with

petroleum hydrocarbon in select locations at the Site. Stantec will install up to 6 shallow soil vapor probes

(SG-1 through SG-6) as shown on Figures 3a and 3b. Following installation, Stantec will collect soil vapor

samples from the new soil gas probes. All work will be performed in accordance with the Washington State

Department of Ecology, Guidance for Evaluating Soil Vapor Intrusion in Washington State: Investigation and
Remedial Action (Review Draft October 2009)

Two samples will be placed to evaluate residual or current impacts near the former tank basin. Four

probes will be installed in up-gradient and down gradient positions. These locations will be used to

assist evaluation of impacted soil vapor which may be present beyond locations of previously identified

vadose zone soil impacts. Once in the field, the soil gas probes can be moved as necessary to avoid

utilities, landscaping or other features.

Procedures are described in the following sections regarding the installation of shallow soil gas probes and

the collection of soil gas samples.

Stantec personnel will maintain detailed notes (e.g., site conditions, weather, sampling processes, pertinent

dates and times) during activities associated with the installation and sampling of the probes/wells.

Installation of Shallow Soil Vapor Probes

Shallow soil vapor probes will be installed following the general procedure outlined below, and as shown on

Figure 3:

• Following removal/penetration of concrete or asphalt surfaces, soil gas probe borings will be installed

using a hand auger. The approximately 2-inch diameter borings will be advanced to a depth of

approximately 5 feet bgs.

• Two inches of #3 sand will be placed into the bottom of the borehole. The 3 to 6-inch long stainless

steel or ceramic implant with attached ¼-inch diameter Teflon™ tubing, will then be inserted into the
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borehole. The tubing will extend 12 to 24 inches above the ground surface and be capped with a

Swagelok™ cap.

• Following installation of the tubing and implant, approximately 6 inches of #3 sand will be placed

around and above the implant such that the implant is centered in the sand pack.

• Two inches of dry granular bentonite is then inserted into the borehole above the sand pack, to a

depth of approximately 4-feet below the top of the borehole. Hydrated bentonite will be added above

the dry bentonite to approximately 16-inches below the top of the borehole. Bentonite will be hydrated

by adding alternating lifts of dry granular bentonite and water followed by in-situ mixing.

• Each soil gas probe will be completed with concrete to form a surface seal. Care will be taken to

completely immobilize implant tubing during the surface completion.

• Atmospheric air entrained during probe installation will be purged from the assembly soon after

installation and monitored for O2, CH4, and VOCs using an FID until reading stabilize.

• Since installation of probe borings will disrupt subsurface conditions, soil gas sampling will not occur

for a minimum of one-week to allow adequate subsurface equilibration.

Soil Vapor Sample Collection

Stantec personnel will maintain detailed notes during the soil vapor sample collection activities. Notes will

include weather conditions, vacuum leak test data, purge data, and sample collection/tracer gas monitoring

data. A vapor sample collection data log is included in Appendix A.

Stantec will coordinate with the contracted laboratory for shipment of the appropriate sample containers and

equipment to perform soil vapor sampling. For this project, Air Toxics Ltd. (ATL) of Folsom, California has

been selected as the project laboratory. ATL is accredited in the State of Washington for air analysis using

both EPA Method TO-15 and ASTM D 1946 (C935). Stantec will provide the laboratory with the required

Target Compound List and the project laboratory reporting limits (LRLs).

Stantec will request the laboratory to provide the following supplies for each sampling event:

• Eight batch-certified 1-liter (L) Summa™ canisters (5 primary samples, 1 duplicate and two spares)

paired with laboratory-certified flow controllers (with built-in particulate filters) calibrated to deliver

approximately 175 milliliters per minute (mL/min);

• Approximately 45 feet of 1/4-inch O.D Teflon tubing;

• 16 stainless or brass compression fittings and ferrules;

• Soil gas sampling manifold for duplicate collection;

• Six, 1-liter Tedlar Bags (as needed) for field screening and leak testing.

The laboratories will measure and record canister vacuum using both their fixed, calibrated equipment and

provided analog gauges at the time of shipment. The purpose of this process is to assess variability in

measurement between calibrated vacuum gauges (typically used for reporting “receipt” vacuum) used and

field gauges supplied by the laboratory (∆P digital-analog). This data will then be used to evaluate occurrence 
of leaks during return shipment of canisters to the laboratory. Upon receipt, the initial vacuum of each canister

will be measured and recorded by Stantec using laboratory-supplied vacuum gauges. Laboratory and field

vacuum measurements will be compared to determine if there is evidence that vacuum loss occurred during

shipment.
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Stantec will procure the following equipment and supplies for each sampling event:

• Two-way ¼-inch diameter Swagelok® valves;

• Helium gas and helium detector/monitor (Mark Products Model 9821 or equivalent with appropriate

detection range of 0.01 to 100%);

• Landtec GEM™ 2000 for field screening of CO2, O2 and CH4.

• Lung Box and sampling pump; and,

• Proper hand tools to secure connections and fittings (7/16 and 9/16-inch wrenches).

Shut-In Test

Leakage of atmospheric air into the sampling equipment during sample collection can compromise sample

integrity and dilute measured soil vapor concentrations, possibly to the point that the concentration is below

the method reporting limit (i.e., a false negative). Contaminants in ambient air can also enter the sampling

system and be detected in the sample from a non-contaminated sampling probe (i.e., a false positive). Air

leakage can occur at the land surface into the probe and, less likely, through loose fittings in the aboveground

sampling equipment.

To avoid leaks, the connections, fittings, and other parts associated with the sampling equipment will be

checked to verify that they are tightly fit.

A shut-in test involves performing a vacuum test on the aboveground sampling equipment (e.g., valves, lines

and fittings). This test will be performed by closing all of the sampling valves and evacuating the line to a

measured vacuum of approximately 50 inches of water column (in. H2O) using a gas-tight syringe or

sampling pump. If a pump is used, the valve is closed and the pump turned off. If constant vacuum as

measured by a vacuum gauge connected to the line via a “T” fitting is maintained for 1 minute, the sampling

equipment will pass the vacuum test. If there is observable loss of vacuum, fittings will be re-tightened and

the test repeated. Results of the vacuum leak test will be recorded on the soil vapor sample collection data

log provided in Appendix A.

Permeability Testing

Subsurface soils at the Site consist of interbedded sands, silts and clays. As such there is a potential for low

permeability conditions to be present. Qualitatively this may be assessed using a gas-tight syringe. If a high

vacuum condition is present the plunger on the syringe will be difficult to withdraw.

Low-flow conditions may be assessed quantitatively by connecting a vacuum gauge to the probe tubing (as

close as possible to surface seal). A pump and flow-meter equipped with rotameter are then used to withdraw

soil gas at a measured rate. If a probe cannot sustain a flow rate of approximately 100 mL/min with an applied

vacuum of less than 100 inches water column (in. wc.) for 2 to 3 minutes, low flow conditions exist. An

alternate procedure for sample collection under low-flow conditions may include collection of a smaller aliquot

of soil gas followed by a period of time for the vacuum to dissipate (dependent of gas permeability of soils

around sand pack). The process is repeated until approximately 800 mL of soil gas is collected in the 1-liter

Summa® canister.
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In the event that lower flow conditions are encountered, data collected as part of this testing may be used to

derive actual permeability using the following equation derived from Johnson et. Al
1
.

k=(Q/H)^ * ( µ/π)*  [ln(Rw/RI) ]/[Pw*{ 1-(PATM/Pw)2}] 

Where:

K = Permeability
H = Well screen length through vadose zone (m)
π = 3.1416 
µ = Dynamic viscosity (typically 0.0182 centipoise for air @ STP)
PW = Absolute Pressure at Wellhead (PATM minus wellhead vacuum)
PATM = Atmospheric Pressure (about 390 inches H2O)
RW = Radius of well (m)
RI = Radius of Influence (ROI) (estimated 1 to 10m)

Leak Testing

The leak check procedure involves using a tracer gas to test for ambient air leakage around the surface seal

and into the sampling system. Helium will be used as the tracer gas for this project because it has low

toxicity, does not disrupt analytical measurements, is generally not found at contaminated sites, and has a

high purity. Laboratory-grade helium is recommended and will be obtained from an analytical laboratory or

directly from a helium supplier.

A sampling enclosure (shroud) will be constructed to facilitate leak testing during soil vapor sample collection.

With the assumption that the surface sampling train has passed the shut-in test, the shroud will be of

sufficient size to cover the surface seal. Tubing from the subsurface probe is passed through a dedicated

opening in the shroud to the Summa ™ canister. The sampling enclosure will be filled to at least 10%

laboratory-grade helium, and a helium detector (e.g., Mark Products Model 9821) will be used to measure the

percentage of helium in the enclosure at the start and end of the sampling interval. Rapid depletion of helium

indicates that there is an inadequate seal between the shroud and ground surface and corrective measures

are necessary.

Helium present in the sample train may be quantitatively measured in the field by collecting one volume of

purge air in a Tedlar bag. Alternatively the sample train may be fitted with a separate port fitted to a sampling

pump for collecting air into a Tedlar bag placed inside a lung box. Helium is measured using the portable

helium detector. If logistically feasible, these methods allow for corrective measures to be taken at the time of

sample collection. However, in all cases, all samples will also be analyzed in the laboratory using ASTM D-

1946 (fixed gases).

The presence of helium in the bag of less than 5% of the helium concentration in the shroud generally is not

indicative of ambient air intrusion (and subsequent dilution of the sample) into the sample train. Helium

present at higher percentages will require corrective action including reapplication of materials used to

establish the surface seal. Particular attention will be paid to ensuring that soil vapor implant tubing is

immobilized to prevent annulus formation around it. In the event that helium is detected at greater than 5% of

the shroud concentration after corrective measures, the boring must be abandoned and relocated. If a field

detector is used that provides parts per million measurements these may be converted (for helium only) to

percent helium as follows:

Percent Helium = Parts Per Million (ppmv) x 0.0001

1
Johnson, P.C., Kemblowski, M.W., and Cololthart, J.D., 1990. Quantitative Analysis for the Cleanup of Petroleum

Hydrocarbon-Contaminated Soils by In-Situ Soil Venting. GROUNDWATER, vol 28, No. 3, May-June 1990.
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Purging

After the sampling equipment passes the vacuum test, the probe or well will be purged to remove internal air

from the sample train (tubing and vapor implant only). Three volumes will be purged from each sampling

location. Purge volumes will be calculated by:

Volume to be purged = [π * (Di/2)2 L] * x +Va+Vm 

Where:

π = 3.1416 
Di =Tubing inner diameter (inches)
L = Tubing length (inches)
X = Conversion constant (16.39 ml/in3)
Va = Annulus volume
Vm = manifold volume

Purging will be performed at each location using either a dedicated purge Summa canister or low-flow pump.

For canister purging an approximately 1-inch of mercury (in Hg) drop in vacuum in the 6-L purge canister

corresponds to an approximate purge volume of 200 mL.

The flow rate during canister purging will be approximately equivalent to the flow rate during sampling, which

is set by the flow controller provided by the laboratory. If a pump is used, the flow rate will be set (and field

calibrated) to 175 mL/min. Purge data for each probe/well will be recorded on the log provided in Appendix A.

Collecting Soil Vapor Samples

With the leak test shroud still in place, collection of soil vapor samples from a particular probe will begin

immediately. Each sample from the soil vapor wells will be collected in a 1-L batch-certified Summa™
canister at an approximate collection rate of 175 ml/min. After the Summa™ canister valve is opened and the

canister begins to fill, the pressure gauge on the flow controller will be observed to verify that the vacuum in

the canister is decreasing over time. If the flow controller is working correctly, it will take approximately 5

minutes for the vacuum to decrease to 5 in Hg; however, the actual sampling duration may be slightly more or

less than 5 minutes. The Summa™ canister valve will be closed and sampling will cease when a vacuum of

5 in Hg is obtained.

A duplicate sample will be collected from one shallow soil gas probe location using a laboratory-supplied dual

collection manifold.

Sample collection and tracer gas monitoring data for each probe will be recorded on the soil vapor sample

collection data log provided in Appendix A.

Sample Storage and Transport

Soil vapor samples will be properly labeled and placed within secure packaging received from the laboratory.

Soil vapor samples will not be chilled since contaminants may condense in the canisters at low temperatures.

All samples will be shipped to the project laboratory via FedEx next-day air. Samples will be transported

under chain-of-custody protocol (including noting the final canister vacuums and serial numbers of the

canisters and flow controllers). The project laboratory will measure receipt vacuum in accordance with

procedures described in 3.2.3.1 above. Pre-field planning will prevent sample shipments from arriving at the

laboratory during weekends.
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Laboratory Analysis

Soil gas samples will be submitted to the laboratory for the following analyses:

• Volatile Organic Compounds by US EPA Method TO-15
2

full-scan acquisition mode.

• Fixed gases (carbon dioxide, oxygen, methane and helium) by ASTM Method D-1946.

The VOC target compound list for soil gas samples is presented in Table 1.

Table 1. Soil Gas Target Compound List

Target Analyte CAS
MRL

1

µg/m
3

ppbv
Toluene 108-88-3 1.3 0.33

Chlorobenzene 108-90-7 1.3 0.28

Ethylbenzene 100-41-4 1.3 0.30

m,p-Xylenes 179601-23-1 2.5 0.30

o-Xylene 95-47-6 1.3 0.30

n-Hexane 110-54-3 1.3 0.35

1,3,5-Trimethylbenzene 108-67-8 1.3 0.25

1,2,4-Trimethylbenzene 95-63-6 1.3 0.25

1,3-Dichlorobenzene 541-73-1 1.3 0.21

1,4-Dichlorobenzene 106-46-7 1.3 0.21

1,2-Dichlorobenzene 95-50-1 1.3 0.21

1,2,4-Trichlorobenzene 120-82-1 1.3 0.17

Naphthalene 91-20-3 1.3 0.24

Benzene 71-43-2 1.3 0.40
1

Method Reporting Limit. Actual MRL highly dependent on concentrations of detected compounds and canister dilution

factors.
µg/m

3
= micrograms per cubic meter

ppbv = parts per billion volume

Bold compounds have established Table B-1 vapor intrusion screening levels (Ecology 2009)

3) Tier I Vapor Intrusion Assessment

Following receipt of soil gas analytical results, a Tier I Vapor Intrusion Screening Assessment will be

performed which is intended to evaluate potential human health risks resulting from vapor intrusion only to

future hypothetical site occupants and uses other than an active gasoline station. The assessment at a

minimum will include the following:

• Overlaying VOC plume on figure depicting current building footprints and developable land;

• Comparing soil gas results to generic screening levels developed using conservative assumptions;

• Where soil gas exceeds generic screening levels, data will be input to the Johnson & Ettinger model

as modified by Cal-EPA OEHHA. This model is proposed because the available EPA on-line version

still employs route-to-route extrapolation which is no longer an accepted practice. The model will then

derive a predicted indoor air concentration which can be compared to acceptable indoor air levels

(MTCA A, B or C) established for future uses other than active gasoline station.

4) SOIL SAMPLING AND ANALYSIS

2 Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, Second Edition, U.S. EPA,

January 1999.
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Previous investigations at the site have not identified the presence of soil impacted by petroleum hydrocarbon

constituents including TPH-G at depths of approximately 10 feet below the ground surface (bgs). However,

petroleum constituents and TPH-G have been identified at a few locations at depths greater than 15 feet bgs.

In order to confirm cleanup levels have been met at the point of compliance (15 feet bgs for direct contact and

protection of the environment) soil samples will be collected from depths of 14 and 15 feet bgs in locations

where maximum (and worst-case) soil impacts have previously been documented (e.g., SB-7, SB-10 and SB-

17). In addition, soil samples will be collected from the same depths in two locations where low

concentrations of TPH-G were previously reported (EP-3 and SB-9).

To evaluate changes in soil impacts since previous sampling and analysis in 2007, one sample will be

collected at 20 feet bgs and one at 25 feet bgs as near as possible to the location with the highest reported

concentration of TPH-G (SB-7).

Soil Boring, Soil Sampling and Analysis

Stantec will supervise the advancement of 5 soil borings to a maximum depth of 15.5 feet below ground
surface (bgs) and one boring to a maximum depth of 25 feet bgs using a Geoprobe direct-push drilling
method at the locations shown on Figures 3a and 3b.

Soils will be logged continuously for stratigraphic assessment. Soil samples will be collected at approximately
14 and 15 feet bgs in 5 locations and 20 and 25 feet bgs in one location and submitted for laboratory
analysis.

Down-hole drilling equipment will be cleaned before advancing each borehole, and sampling equipment will
be cleaned between each sampling interval. Each soil sample will be screened for hydrocarbon vapors using
a portable photoionization detector (PID). The PID will be calibrated in the field prior to soil sample collection
per the manufacturer’s specifications. Soils encountered during drilling will be logged using the Unified Soil
Classification System by a Stantec field geologist, working under the supervision of a Washington State
Licensed Geologist.

Soil samples for analysis will be collected in accordance with EPA Method 5035A, labeled and placed on ice
in an insulated container for delivery to Kiff Analytical, LLC (Kiff) laboratory located in Davis, California under
proper chain-of-custody (COC) documentation. Soil samples will be analyzed for TPH-G by Ecology Method
NWTPH-Gx; lead by EPA Method 6010; and, benzene, toluene, ethylbenzene, and total xylenes (BTEX) by
EPA Method 8260B. In accordance with WAC 173-340-747, to evaluate the leaching pathway for protection
of groundwater, based on preliminary laboratory results, samples with reported detections of total lead and
TPH-G may be analyzed using EPA Method 1312 (Synthetic Precipitation Leaching Procedure) or EPA
Method 1311 (Toxicity Characterization Leaching Procedure). The selected leaching procedure will depend
on soil pH.

In accordance with WAC 173-340-747(5) [variable parameter three-phase used to derive soil concentrations]
and (9) [empirical demonstration that soil concentrations are protective of groundwater], the following site-
specific parameters will be measured at the laboratory:

 Soil organic carbon for uncontaminated soil at depths greater than 1 meter;

 Soil bulk density by ASTM 2049;

 Soil volumetric water content by ASTM 2216;

 Soil porosity.

5) GROUNDWATER SAMPLING AND ANALYSIS

Groundwater monitoring and sampling will be conducted to evaluate the groundwater quality by collecting

representative samples from the existing monitoring well network. Prior to sampling, depth to water in each

groundwater monitor well will be measured. Approximately three well volumes of water will be purged.
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Groundwater samples will then be collected using low-flow procedures. If the well is slow to recover, the

sample will not be collected until the water level has approached 80 percent of its initial level. The

groundwater sample will be slowly transferred to laboratory-cleaned sample containers, sealed with Teflon®-

lined caps, and placed in cooled storage.

Groundwater samples will be submitted to Kiff for analysis of TPH-G by Ecology Method NWTPH-Gx; total

lead by EPA Method 6010; BTEX, methyl tert-butyl ether, 1,2-dichloroethane, by EPA Method 8260B and,

ethylene dibromide (EDB) by EPA Method 8011. To evaluate existing natural biodegradation or the presence

of conditions suitable for natural biodegradation, the following geochemical parameters will be collected using

either field or laboratory measurement:

 Conductivity;

 Dissolved oxygen;

 Ferrous iron;

 Total dissolved iron;

 Oxidation-reduction potential;

 Nitrate;

 Sulfate;

 Manganese; and,

 Alkalinity.

6) PREPARE REVISED CONCEPTUAL SITE MODEL

Data collected as part of this assessment will be used to modify the existing Conceptual Site Model (CSM) for

the Site specifically where evaluation of exposure pathways require change (exposure pathway considered

based on site data to be incomplete. In addition, data obtained from use of an alternate fate and transport

model with site-specific inputs along with TPH depletion calculations will be provided as part of the CSM.

7) WASTE HANDLING AND STORAGE

Soil cuttings and development and decontamination water generated during the drilling operations will be

temporarily stored onsite in properly labeled Department of Transportation (DOT) approved 55-gallon drums.

The soil and development and decontamination water will be removed by Stantec’s disposal contractor to an

appropriate disposal facility. The drums will be temporarily stored onsite for approximately 2-3 weeks pending

characterization and disposal.

8) REPORTING

Stantec will prepare an assessment report summarizing the fieldwork completed and data collected as

follows:

• Details of field procedures and operations;

• Boring and soil vapor probe logs ;

• Tabulated results of the soil, soil vapor, and groundwater sample analyses;

 Updated map depicting all sample locations.

• Where appropriate an updated conceptual site model.
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Sample ID

Sample Depth

(ft bgs) Sample Date Benzene Toluene Ethylbenzene Total Xylenes TPH-G TPH-D TPH-O

GP-1 5-7 05/23/02 <0.0223 0.0234 <0.0445 0.0838 <4.45

15-17 05/23/02 <0.0217 0.0444 0.0495 0.6830 111.0 -- --

25-27 05/23/02 0.0137 0.1980 0.0299 0.2927 6.03 -- --

30-32 05/23/02 0.0130 0.2100 0.0355 0.4080 4.64 -- --

35-37 05/23/02 <0.0204 0.0093 <0.0408 0.1223 <4.08 -- --

GP-2 5-7 05/23/02 <0.0216 0.0726 0.00904 0.0170 4.54 -- --

12-12 05/23/02 <0.0213 0.0747 0.0189 0.2168 4.91 -- --

20-22 05/23/02 0.0073 0.0561 0.0204 0.0539 <4.01 -- --

30-32 05/23/02 0.0582 1.1300 0.2080 2.6430 21.4 -- --

35-37 05/23/02 0.0146 0.2310 0.0401 0.3255 3.46 -- --

40-42 05/23/02 <0.0232 0.0326 0.0142 0.0931 <4.65 -- --

GP-3 5-7 05/23/02 <0.0214 <0.0428 <0.0428 <0.1283 <4.28 -- --

15-17 05/23/02 0.0047 0.0202 0.0167 0.0281 <4.33 -- --

20-22 05/23/02 0.0103 0.0839 0.0239 0.0742 <4.12 -- --

30-32 05/23/02 0.0171 0.2680 0.0394 0.2970 <4.19 -- --

40-42 05/23/02 <0.0241 0.0633 0.0149 0.0897 <4.82 -- --

GP-4 5-7 05/23/02 <0.0205 <0.0411 <0.0411 <0.1233 <4.11 -- --

10-12 05/23/02 <0.0203 <0.0406 <0.0406 <0.1219 <4.06 -- --

20-22 05/23/02 <0.0214 <0.0428 <0.0428 <0.1283 <4.28 -- --

30-32 05/23/02 <0.0209 <0.0418 <0.0418 <0.1255 <4.18 -- --

40-42 05/23/02 <0.0255 <0.0510 <0.0510 <0.1530 <5.10 -- --

MW-1 2.5-4 08/01/02 <0.0219 0.0114 <0.0439 0.0413 <4.39 -- --

17.5-19 08/01/02 <0.000834 <0.00167 <0.00167 <0.00501 <4.17 -- --

27.5-29 08/01/02 <0.0217 0.0342 <0.0435 0.1161 <4.35 -- --

37.5-39 08/01/02 <0.0211 0.0659 0.00821 0.1382 <4.22 -- --

42.5-44 08/01/02 <0.0241 0.0245 <0.0483 0.0567 <4.83 -- --

MW-2 7.5-9 08/01/02 <0.000825 <0.00165 <0.00165 <0.00495 <4.13 -- --

27.5-29 08/01/02 <0.0219 0.0503 0.00922 0.1538 2.26 -- --

37.5-39 08/01/02 <0.0208 0.0434 <0.0417 0.1153 <4.17 -- --

42.5-44 08/01/02 <0.000963 <0.00193 <0.00193 <0.00578 <4.82 -- --

MW-3 7.5-9 08/01/02 <0.000826 <0.00165 <0.00165 <0.00496 <4.13 -- --

37.5-39 08/01/02 <0.0205 0.0298 <0.0411 0.05989 <4.11 -- --

MW-4 37.5-39 08/01/02 <0.000846 <0.00169 <0.00169 <0.00507 <4.23 -- --

42.5-44 08/01/02 <0.0212 0.00975 <0.0425 0.0462 <4.25 -- --

MW-5 27.5-29 08/01/02 0.0103 0.244 0.0757 0.425 3.03 -- --

37.5-39 08/01/02 <0.0202 0.0161 <0.0403 0.036 <4.03 -- --

42.5-44 08/01/02 <0.024 0.0111 <0.048 <0.096 <4.8 -- --

SB-1 10 11/04/03 <0.011 <0.054 <0.054 <0.108 11 -- --

14 11/04/03 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

22 11/04/03 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

SB-2 18 11/04/03 <0.012 <0.058 <0.058 <0.116 <5.8 -- --

22 11/04/03 <0.012 <0.10 0.45 7.90 950 -- --

26 11/04/03 <0.010 <0.052 <0.052 <0.104 <5.2 -- --

SB-3 10 11/04/03 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

14 11/04/03 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

22 11/04/03 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

SB-4 10 11/04/03 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

14 11/04/03 <0.011 <0.054 <0.054 <0.108 <5.4 -- --

18 11/04/03 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

SB-5 14 11/04/03 <0.011 <0.054 <0.054 <0.108 <5.4 -- --

18 11/04/03 <0.021 <0.11 <0.11 <0.22 <11 -- --

22 11/04/03 <0.022 <0.11 <0.11 <0.22 <11 -- --

SB-6 14 11/04/03 <0.011 <0.055 <0.055 <0.11 <5.5 -- --

18 11/04/03 <0.021 <0.11 <0.11 0.86 230 -- --

22 11/04/03 <0.011 <0.053 <0.053 0.19 <5.3 -- --

All concentrations in milligrams per kilogram (mg/kg)

Table 1

Soil Analytical Data - TPH and BTEX

Former 7-Eleven Store No. 14479

5310 Capitol Boulevard, Tumwater, Washington



Sample ID

Sample Depth

(ft bgs) Sample Date Benzene Toluene Ethylbenzene Total Xylenes TPH-G TPH-D TPH-O

All concentrations in milligrams per kilogram (mg/kg)

Table 1

Soil Analytical Data - TPH and BTEX

Former 7-Eleven Store No. 14479

5310 Capitol Boulevard, Tumwater, Washington

SB-7 14 11/04/03 <0.011 <0.054 <0.054 <0.108 <5.4 -- --

18 11/04/03 <.21 11 32 790E 6,700 -- --

22 11/04/03 <0.010 <0.052 <0.052 1.34 9.1 -- --

SB-8 10 11/04/03 <0.011 <0.054 <0.054 <0.108 <5.4 -- --

14 11/04/03 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

22 11/04/03 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

EP-1 8 05/01/04 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

10 05/01/04 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

14 05/01/04 <0.011 <0.056 <0.056 <0.112 <5.6 -- --

20 05/01/04 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

22 05/01/04 <0.010 <0.052 <0.052 <0.104 <5.2 -- --

24 05/01/04 <0.011 <0.054 <0.054 <0.108 <5.4 -- --

EP-2 8 05/01/04 <0.011 <0.057 <0.057 <0.114 <5.7 -- --

10 05/01/04 <0.011 <0.054 <0.054 <0.108 <5.4 -- --

12 05/01/04 <0.011 <0.053 <0.053 <0.106 <5.3 -- --

EP-3 17 05/01/04 <0.011 <0.054 <0.054 <0.108 <5.4 -- --

18 05/01/04 <0.010 <0.052 <0.052 0.120 6.0 -- --

19 05/01/04 <0.010 <0.052 <0.052 <0.104 <5.2 -- --

EP-4 10 05/01/04 <0.011 <0.055 <0.055 <0.110 <5.5 -- --

14 05/01/04 <0.011 <0.054 <0.054 <0.108 <5.4 -- --

18 05/01/04 <0.010 <0.052 <0.052 <0.104 <5.2 -- --

22 05/01/04 <0.010 <0.052 <0.052 <0.104 <5.2 -- --

SB-9 10 12/19/05 <0.020 <0.031 <0.031 <0.062 <3.1 -- --

15 12/19/05 <0.020 <0.047 <0.047 <0.094 6.8
o

-- --

20 12/19/05 <0.020 <0.091 <0.091 <0.182 <9.1 -- --

25 12/19/05 <0.020 <0.049 <0.049 <0.098 <4.9 -- --

29 12/19/05 <0.020 <0.051 <0.051 <0.102 <5.1 -- --

SB-10 10 12/19/05 <0.020 <0.061 <0.061 <0.122 <6.1 -- --

15 12/19/05 <0.023 <0.11 1.5 93 2,400 -- --

20 12/19/05 <0.020 <0.092 2.9 198
E 4,800 -- --

26 12/19/05 <0.020 <0.052 <0.052 <0.104 <5.2 -- --

30 12/19/05 <0.020 0.063 <0.045 0.71 5.2 -- --

SB-11 10 12/19/05 <0.020 <0.056 <0.056 <0.112 <5.6 -- --

15 12/19/05 <0.020 <0.054 <0.054 <0.108 <5.4 -- --

20 12/19/05 <0.020 <0.055 <0.055 <0.110 <5.5 -- --

26 12/19/05 <0.020 <0.052 <0.052 <0.104 <5.2 -- --

30 12/19/07 <0.020 <0.057 <0.057 <0.114 <5.7 -- --

SB-12 10 12/19/05 <0.020 <0.044 <0.044 <0.088 <4.4 -- --

15 12/19/05 <0.020 <0.054 <0.054 <0.108 <5.4 -- --

20 12/19/05 <0.020 <0.055 <0.055 <0.110 <5.5 -- --

24 12/19/05 <0.020 <0.056 <0.056 <0.112 <5.6 -- --

SB-13 10 12/19/05 <0.020 <0.055 <0.055 <0.110 <5.5 -- --

15 12/19/05 <0.020 <0.052 <0.052 <0.104 <5.2 -- --

20 12/19/05 <0.020 <0.051 <0.051 <0.102 <5.1 -- --

24 12/19/05 <0.020 <0.049 <0.049 <0.098 <4.9 -- --

SB-14 10 06/14/06 <0.020 <0.066 <0.066 <0.132 <6.6 -- --

15 06/14/06 <0.020 <0.070 <0.070 <0.140 <7.0 <33 <67

20 06/14/06 <0.020 <0.067 <0.067 <0.134 <6.7 <27 <53

25 06/14/06 <0.020 <0.057 <0.057 <0.114 <5.7 <27 <53

30 06/14/06 <0.020 <0.064 <0.064 <0.128 <6.4 -- --

SB-15 10 06/14/06 <0.020 <0.067 <0.067 <0.134 <6.7 -- --

15 06/14/06 <0.020 <0.066 <0.066 <0.132 <6.6 <28 <55

20 06/14/06 <0.020 <0.060 <0.060 <0.120 <6.0 -- --

25 06/14/06 <0.020 <0.070 <0.070 <0.140 <7.0 -- --

30 06/14/06 <0.020 <0.061 <0.061 <0.122 <6.1 -- --



Sample ID

Sample Depth

(ft bgs) Sample Date Benzene Toluene Ethylbenzene Total Xylenes TPH-G TPH-D TPH-O

All concentrations in milligrams per kilogram (mg/kg)

Table 1

Soil Analytical Data - TPH and BTEX

Former 7-Eleven Store No. 14479

5310 Capitol Boulevard, Tumwater, Washington

SB-16 10 06/14/07 <0.020 <0.057 <0.057 <0.114 <5.7 -- --

15 06/14/07 <0.020 <0.078 <0.078 <0.156 <7.8 -- --

20 06/14/07 <0.020 <0.071 <0.071 <0.142 <7.1 -- --

25 06/14/07 <0.020 <0.061 <0.061 <0.122 <6.1 -- --

30 06/14/07 <0.020 <0.057 <0.057 <0.114 <5.7 -- --

SB-17 13 06/22/07 <0.020 <0.064 <0.064 <0.128 <6.4 -- --

17 06/22/07 <0.020 <0.076 <0.076 0.083 250 o
-- --

21 06/22/07 <0.020 <0.070 0.17 4.7 2,400 o
560 <52

25 06/22/07 <0.020 <0.062 <0.062 <0.124 <6.2 -- --

29 06/22/07 <0.020 <0.060 <0.060 <0.120 <6.0 -- --

SB-18 13 06/22/07 <0.020 <0.061 <0.061 <0.122 <6.1 -- --

17 06/22/07 <0.020 <0.066 <0.066 <0.132 <6.6 -- --

25 06/22/07 <0.020 <0.062 <0.062 <0.124 <6.2 -- --

SB-19 17 06/22/07 <0.020 <0.078 <0.078 <0.156 <7.8 -- --

21 06/22/07 <0.020 <0.060 <0.060 <0.120 <6.0 -- --

SB-20 17 06/25/07 <0.020 <0.075 <0.075 <0.150 <7.5 -- --

21 06/25/07 <0.020 <0.058 <0.058 <0.116 <5.8 -- --

SB-21 13 06/25/07 <0.020 <0.066 <0.066 <0.132 <6.6 -- --

17 06/25/07 <0.020 <0.064 <0.064 <0.128 <6.4 -- --

21 06/25/07 <0.020 <0.056 <0.056 <0.112 <5.6 -- --

25 06/25/07 <0.020 <0.074 <0.074 <0.148 <7.4 -- --

29 06/25/07 <0.020 <0.059 <0.059 <0.118 <5.9 -- --

SB-22 17 06/25/07 <0.020 <0.061 <0.061 <0.122 <6.1 -- --

22 06/25/07 <0.022 <0.11 <0.11 <0.22 1,300 o

25 06/25/07 <0.020 <0.066 <0.066 <0.132 <6.6 -- --

MTCA Method A Cleanup Level 0.03 7 6 9 30/1001
2,000 2,000

ft bgs = Feet below ground surface

TPH-G = Total petroleum hydrocarbons characterized as gasoline, by Ecology Method WTPH-Gx

TPH-D = Total petroleum hydrocarbons characterized as diesel, by Ecology Method NWTPH-Dx.

TPH-O = Total petroleum hydrocarnons characterized as heavy oil, by Ecology Method NWTPH-Dx

BOLD = Results exceed MTCA Method A Soil Cleanup Levels

< = result is below practical quantitation limits
E

= The value reported exceeds the quantitation range and is an estimate.
o

= Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result.

MTCA = Model Toxics Control Act
1

= Gasoline mixtures without benzene and where the total of ethylbenzene, toluene, and xylene

are less than 1% of the gasoline mixture have a cleanup level of 100 mg/kg; all other mixtures are 30 mg/kg



TABLE 2

Former 7-Eleven Store No. 14479

5310 Capitol Boulevard

Benzene Toluene
Ethyl

Benzene

Total

Xylenes
TPH-G MTBE EDB EDB

Total

Lead

Dissolved

Lead

MW-1 08/22/02 9.7 58.4 1.41 18.00 174 -- -- 42.03 64.37

106.4 12/13/02 <0.5 1.32 <1.0 4.43 <100 -- -- 43.45 62.95

02/17/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 42.62 63.78

05/20/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 41.32 65.08

08/14/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 44.33 62.07

11/17/04 <1.0 <1.0 <1.0 <2.0 <100 -- -- 45.09 61.31

11/14/05 <1.0 <1.0 <1.0 <2.0 <100 -- -- 46.02 60.38

08/18/08 <0.20 <1.0 <0.20 <0.60 <100 -- -- 44.38 62.02

02/05/09 <5.0 <5.0 <5.0 <10.0 <100 -- -- 40.75 65.65

01/12/10 <1.0 <1.0 <1.0 <2.0 <100 40 <1.0 41.80 64.60

02/07/11 <0.50 <0.50 <0.50 <0.50 <250 <5.0 <5.0 39.46 66.94

02/27/12 <0.50 <0.50 <0.50 <0.50 <250 <0.50 <0.010 <0.50 <0.0050 -- 39.33 67.07

MW-2 08/22/02 11.1 64.9 3.46 35.80 182 -- -- 42.16 63.88

106.04 12/13/02 4.84 65.9 4.01 8.13 503 -- -- 43.55 62.49

02/17/03 <1.0 3.5 <1.0 8.1 <100 -- -- 42.72 63.32

05/20/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 41.42 64.62

08/14/03 <1.0 1.2 <1.0 31.9 120 -- -- 44.41 61.63

11/17/04 <1.0 <1.0 <1.0 8.2 <100 -- -- 45.18 60.86

11/14/05 <1.0 <1.0 <1.0 <2.0 <100 -- -- 48.19 57.85

08/18/08 <0.20 <1.0 <0.20 <0.60 <100 -- -- 44.46 61.58

02/05/09 <5.0 <5.0 <5.0 <10.0 <100 -- -- 41.05 64.99

01/12/10 <1.0 <1.0 <1.0 <2.0 <100 1.4 <1.0 42.11 63.93

02/07/11 <0.50 <0.50 <0.50 <0.50 <250 <5.0 <5.0 39.76 66.28

02/27/12 <0.50 <0.50 <0.50 <0.50 <250 <0.50 <0.010 <0.50 <0.0050 -- 39.64 66.40

MW-3 08/22/02 <0.5 <1.0 <1.0 <3.1 <100 -- -- 42.11 64.56

106.67 12/13/02 <0.5 <1.0 <1.0 <3.0 <100 -- -- 43.49 63.18

02/17/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 42.67 64.00

05/20/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 41.39 65.28

08/14/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 44.41 62.26

11/17/04 <1.0 <1.0 <1.0 <2.0 <100 -- -- 45.18 61.49

11/14/05 <1.0 <1.0 <1.0 <2.0 <100 -- -- 42.69 63.98

08/18/08 -- -- -- -- -- -- -- 44.28 62.39

02/05/09 <1.0 <1.0 <1.0 <2.0 <100 -- -- 41.02 65.65

01/12/10 <1.0 <1.0 <1.0 <2.0 <100 12 <1.0 42.04 64.63

02/07/11 <0.50 <0.50 <0.50 <0.50 <250 <5.0 <5.0 39.75 66.92

02/27/12 39.63 67.04

MW-4 08/22/02 <0.5 <1.0 0.72 <2.0 <100 -- -- 43.64 62.47

106.11 12/13/02 <0.5 <1.0 <1.0 <3.0 <100 -- -- 44.86 61.25

02/17/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 44.05 62.06

05/20/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 42.82 63.29

08/14/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 45.86 60.25

11/17/04 -- -- -- -- -- -- -- 46.55 59.56

11/14/05 <1.0 <1.0 <1.0 <2.0 <100 -- -- 43.44 62.67

08/18/08 -- -- -- -- -- -- -- DRY --

02/05/09

01/12/10

02/07/11

02/27/12

MW-5 08/22/02 1.1 5.8 0.60 2.48 ND -- -- 41.65 64.50

106.15 12/13/02 <0.5 <1.0 <1.0 <3.0 <100 -- -- 43.12 63.03

02/17/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 42.29 63.86

05/20/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 40.97 65.18

08/14/03 <1.0 <1.0 <1.0 <2.0 <100 -- -- 43.95 62.20

11/17/04 1.7 <1.0 <1.0 <2.0 <100 -- -- 44.76 61.39

11/14/05 <1.0 <1.0 <1.0 <2.0 <100 -- -- 42.19 63.96

08/18/08 -- -- -- -- -- -- -- 43.95 62.20

02/05/09 <1.0 <1.0 <1.0 1.2 <100 -- -- 41.80 64.35

01/12/10 <1.0 <1.0 <1.0 <2.0 <100 20 <1.0 41.92 64.23

02/07/11 <0.50 <0.50 <0.50 <0.50 <250 <5.0 <5.0 39.48 66.67

02/27/12 <0.50 <0.50 <0.50 <0.50 <250 <0.50 <0.010 <0.50 <0.0050 -- 39.36 66.79

5 1,000 700 1,000 800/1,000a 20 0.01 5 15 15

Explanation of Abbreviations:

µg/L = micrograms per liter

TPH-G = total petroleum hydrocarbons in the gasoline range

MTBE = methyl tertiary butyl ether

EDB = 1,2-Dibromoethane

EDC = 1,2-Dichloroethane

btoc = below top of casing

< = analyte not reported above the specified laboratory practical quantitation limit

MTCA = Model Toxics Control Act

CULs = Cleanup Levels

Notes:
a = the TPH-G CUL is reduced from 1,000 µg/L to 800 µg/L if benzene is present in the sample

Bold = analytical result exceeds the specified MTCA Method A CUL

Groundwater Monitoring and Analytical Results

Tumwater, Washington

Depth to

Groundwater

(feet btoc)

Groundwater

Elevation

Obstruction in the well; unable to sample

Groundwater Concentrations

(µg/L)

Unable to sample.

MTCA Method A CULs

Sample ID Date

Obstruction in the well; unable to sample

Obstruction in the well; unable to sample

Obstruction in the well; unable to sample

Master 14479 analytical table 1Q12.xlsx T2-gwelev Page 1 of 1 Stantec Consulting Corporation



SOIL VAPOR, CRAWLSPACE AND AMBIENT AIR SAMPLING DATA

Stantec Consulting Services Inc.

Minimum Maximum

Notes:

min - minutes

L/min - liters per minute
(1)

- flow controller calibrated to 0.2 L/min by laboratory

L - liters

% - percent

ppmv - parts per million by volume

VOC - volatile organic compounds

CH4 - methane

CO2 - carbon dioxide

O2 - oxygen

** - insufficient volume for measurement

Date

Elapsed

Time

(min)

Parameters

O2

(%)

Shroud

(%)

Helium Tracer Gas

Sample

(%)

VOC

(ppmv)

Flow

Controller #
Sample ID

Cumulative

Volume

Purged

(L)

Sample Flow

Rate

(L/min)
(1)

Vacuum

Gauge #CO2

(%)

CH4
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4/30/2012
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APPENDIX D 
REPORT LIMITATIONS AND GUIDELINES FOR USE1 

This appendix provides information to help clients manage their risks with respect to the use of this report. 

Environmental Services Are Performed For Specific Purposes, Persons and Projects 

GeoEngineers structures our services to meet the specific needs of our clients. For example, an 
environmental site assessment study conducted for a property owner may not fulfill the needs of a 
prospective purchaser of the same property. Because each environmental study is unique, each 
environmental report is unique, prepared solely for the specific client and project site. No one except 
City of Tumwater should rely on this environmental report without first conferring with GeoEngineers. We 
do not authorize, and will not be responsible for, the use of this report for any purposes or projects other 
than those identified in the report. 

Within the limitations of our contract with SCJ Alliance and scope, schedule and budget for this study, our 
services have been executed in accordance with our Agreement with SCJ Alliance and generally accepted 
environmental site assessment practices in this area at the time this report was prepared.  

This Environmental Report is Based on a Unique Set of Project-Specific Factors 

This report has been prepared for the Capitol Boulevard/Trosper Road Intersection Improvement Project in 
Tumwater, Washington. GeoEngineers considered a number of unique, project-specific factors when 
establishing the scope of services for this project and report. Unless GeoEngineers specifically indicates 
otherwise, do not rely on this report if it was: 

■ not prepared for you,

■ not prepared for your project,

■ not prepared for the specific site explored, or

■ completed before important project changes were made.

If important changes are made to the project or site after the date of this report, GeoEngineers should be 
retained to review our interpretations and recommendations and to provide written modifications or 
confirmation, as appropriate. 

Reliance Conditions for Third Parties 

If a lending agency or other parties intend to place legal reliance on the product of our services, we require 
that those parties indicate in writing their acknowledgement that the scope of services provided, and the 
general conditions under which the services were rendered including the limitation of professional liability, 
are understood and accepted by them. This is to provide our firm with reasonable protection against open-

1 Developed based on material provided by ASFE www.asfe.org. 
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ended liability claims by third parties with whom there would otherwise be no contractual limits to their 
actions. 

Historical Information Provided by Others 

GeoEngineers makes no warranties or guarantees regarding the accuracy or completeness of information 
provided or compiled by others. The information presented in this report is based on the above-described 
research and recent site visits. GeoEngineers has relied upon information provided by others in our 
description of historical conditions and in our review of regulatory databases and files. The available data 
do not provide definitive information with regard to all past uses, operations or incidents at the site or 
adjacent properties. 

Uncertainty Remains Even After this Environmental Practices Study is Completed  

No environmental assessment study can wholly eliminate uncertainty regarding the potential for 
environmental conditions of concern in connection with a property, site, facility or business. Performance 
of an environmental assessment study is intended to reduce, but not eliminate, uncertainty regarding the 
potential for environmental conditions of concern in connection with a property site, facility or business. 
There is always a potential that areas with contamination that were not identified during this environmental 
study exist at the site or in the project footprint. Further evaluation of such potential would require 
additional research, subsurface exploration, sampling and/or testing. 

Environmental Regulations are Always Evolving  

Some substances may be present in the site vicinity in quantities or under conditions that may have led, or 
may lead, to contamination, but are not included in current local, state or federal regulatory definitions of 
hazardous substances or do not otherwise present current potential liability. GeoEngineers cannot be 
responsible if the standards for appropriate inquiry, or regulatory definitions of hazardous substance, 
change or if more stringent environmental standards are developed in the future. 

Report Recommendations Are Not Final 

The recommendations included in this report are preliminary and should not be considered final. 
GeoEngineers’ recommendations can be finalized only by observing actual subsurface conditions revealed 
during construction.  

We recommend that GeoEngineers be retained to monitor construction activities where hazardous 
materials are encountered to confirm that the conditions encountered are similar to those anticipated 
based on this environmental assessment, and to provide recommendations for design changes if the 
conditions revealed during the work differ from those anticipated.  

Site Conditions Can Change 

This environmental report is based on conditions that existed at the time the study was performed. The 
findings and conclusions of this report may be affected by the passage of time (for example, a Phase I ESA 
report is typically applicable for 180 days), by events such as a change in property use or occupancy, or by 
natural events, such as floods, earthquakes, slope instability or groundwater fluctuations. Always contact 
GeoEngineers before applying this report so that GeoEngineers may evaluate reliability of the report to 
changed conditions. 
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Read These Provisions Closely 

Some clients, design professionals and contractors may not recognize that the geoscience practices 
(geotechnical engineering, geology and environmental science) are far less exact than other engineering 
and natural science disciplines. This lack of understanding can create unrealistic expectations that could 
lead to disappointments, claims and disputes. GeoEngineers includes these explanatory “limitations” 
provisions in our reports to help reduce such risks. Please confer with GeoEngineers if you are unclear how 
these “Report Limitations and Guidelines for Use” apply to your project or site. 

Geotechnical, Geologic and Environmental Reports Should not be Interchanged 

The equipment, techniques and personnel used to perform an environmental study differ significantly from 
those used to perform a geotechnical or geologic study and vice versa. For that reason, a geotechnical 
engineering or geologic report does not usually relate any environmental findings, conclusions or 
recommendations; e.g., about the likelihood of encountering underground storage tanks or regulated 
contaminants. Similarly, environmental reports are not used to address geotechnical or geologic concerns 
regarding a specific project.  

Contractors Are Responsible for Site Safety on Their Own Construction Projects 

Our recommendations are not intended to direct the contractor’s procedures, methods, schedule or 
management of the work site. The contractor is solely responsible for job site safety and for managing 
construction operations to minimize risks to on-site personnel and adjacent properties. 

Biological Pollutants 

GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention, or assessment 
of the presence of Biological Pollutants in or around any structure. Accordingly, this report includes no 
interpretations, recommendations, findings, or conclusions for the purpose of detecting, preventing, 
assessing, or abating Biological Pollutants. The term “Biological Pollutants” includes, but is not limited to, 
molds, fungi, spores, bacteria, and viruses, and/or any of their byproducts. 
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