
Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

Method Blank 099-14-001-22836 N/A Aqueous GC/MS V V 04/01/17 04/01/17
23:26

170401L029

Parameter Result RL DF Qualifiers

Acetone ND 20 1.00

Benzene ND 0.50 1.00

Bromobenzene ND 1.0 1.00

Bromochloromethane ND 1.0 1.00

Bromodichloromethane ND 1.0 1.00

Bromoform ND 1.0 1.00

Bromomethane ND 10 1.00

2-Butanone ND 10 1.00

n-Butylbenzene ND 1.0 1.00

sec-Butylbenzene ND 1.0 1.00

tert-Butylbenzene ND 1.0 1.00

Carbon Disulfide ND 10 1.00

Carbon Tetrachloride ND 0.50 1.00

Chlorobenzene ND 1.0 1.00

Chloroethane ND 5.0 1.00

Chloroform ND 1.0 1.00

Chloromethane ND 10 1.00

2-Chlorotoluene ND 1.0 1.00

4-Chlorotoluene ND 1.0 1.00

Dibromochloromethane ND 1.0 1.00

1,2-Dibromo-3-Chloropropane ND 5.0 1.00

1,2-Dibromoethane ND 1.0 1.00

Dibromomethane ND 1.0 1.00

1,2-Dichlorobenzene ND 1.0 1.00

1,3-Dichlorobenzene ND 1.0 1.00

1,4-Dichlorobenzene ND 1.0 1.00

Dichlorodifluoromethane ND 1.0 1.00

1,1-Dichloroethane ND 1.0 1.00

1,2-Dichloroethane ND 0.50 1.00

1,1-Dichloroethene ND 1.0 1.00

t-1,2-Dichloroethene ND 1.0 1.00

1,2-Dichloropropane ND 1.0 1.00

1,3-Dichloropropane ND 1.0 1.00

2,2-Dichloropropane ND 1.0 1.00

1,1-Dichloropropene ND 1.0 1.00
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Parameter Result RL DF Qualifiers

c-1,3-Dichloropropene ND 0.50 1.00

t-1,3-Dichloropropene ND 0.50 1.00

Ethylbenzene ND 1.0 1.00

2-Hexanone ND 10 1.00

Isopropylbenzene ND 1.0 1.00

p-Isopropyltoluene ND 1.0 1.00

Methylene Chloride ND 10 1.00

4-Methyl-2-Pentanone ND 10 1.00

Naphthalene ND 10 1.00

n-Propylbenzene ND 1.0 1.00

Styrene ND 1.0 1.00

1,1,1,2-Tetrachloroethane ND 1.0 1.00

1,1,2,2-Tetrachloroethane ND 1.0 1.00

Tetrachloroethene ND 1.0 1.00

Toluene ND 1.0 1.00

1,2,3-Trichlorobenzene ND 1.0 1.00

1,2,4-Trichlorobenzene ND 1.0 1.00

1,1,1-Trichloroethane ND 1.0 1.00

1,1,2-Trichloro-1,2,2-Trifluoroethane ND 10 1.00

1,1,2-Trichloroethane ND 1.0 1.00

Trichloroethene ND 1.0 1.00

Trichlorofluoromethane ND 10 1.00

1,2,3-Trichloropropane ND 5.0 1.00

1,2,4-Trimethylbenzene ND 1.0 1.00

1,3,5-Trimethylbenzene ND 1.0 1.00

Vinyl Acetate ND 10 1.00

Vinyl Chloride ND 0.50 1.00

p/m-Xylene ND 1.0 1.00

o-Xylene ND 1.0 1.00

Methyl-t-Butyl Ether (MTBE) ND 1.0 1.00

Tert-Butyl Alcohol (TBA) ND 10 1.00

Diisopropyl Ether (DIPE) ND 2.0 1.00

Ethyl-t-Butyl Ether (ETBE) ND 2.0 1.00

Tert-Amyl-Methyl Ether (TAME) ND 2.0 1.00

Ethanol ND 100 1.00

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 88 77-120

Dibromofluoromethane 105 80-128
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Surrogate Rec. (%) Control Limits Qualifiers

1,2-Dichloroethane-d4 97 80-129

Toluene-d8 97 80-120

Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

Method Blank 099-14-001-22840 N/A Aqueous GC/MS V V 04/04/17 04/04/17
16:42

170404L033

Parameter Result RL DF Qualifiers

c-1,2-Dichloroethene ND 1.0 1.00

Surrogate Rec. (%) Control Limits Qualifiers

1,4-Bromofluorobenzene 91 77-120

Dibromofluoromethane 99 80-128

1,2-Dichloroethane-d4 93 80-129

Toluene-d8 98 80-120

Analytical Report

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

AECOM

401 West A Street, Suite 1200

San Diego, CA 92101-2421

Date Received: 03/31/17

Work Order: 17-03-2408

Preparation: EPA 5030C

Method: EPA 8260B

Units: ug/L

Project: Pure Water Page 6 of 6

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

R
et

ur
n 

to
 C

on
te

nt
s

Page 25 of 43



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

17-03-2324-1 Sample Aqueous ICP 7300 04/03/17 04/04/17 11:23 170403SA5

17-03-2324-1 Matrix Spike Aqueous ICP 7300 04/03/17 04/04/17 11:26 170403SA5

17-03-2324-1 Matrix Spike Duplicate Aqueous ICP 7300 04/03/17 04/04/17 11:27 170403SA5

Parameter Sample
Conc.

Spike
Added

MS
Conc.

MS
%Rec.

MSD
Conc.

MSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Antimony ND 0.5000 0.4452 89 0.4258 85 72-132 4 0-10

Arsenic 0.03963 0.5000 0.6080 114 0.5952 111 80-140 2 0-11

Barium 0.3332 0.5000 0.8566 105 0.8613 106 87-123 1 0-6

Beryllium ND 0.5000 0.5616 112 0.5581 112 89-119 1 0-8

Cadmium ND 0.5000 0.5657 113 0.5645 113 82-124 0 0-7

Chromium 0.01785 0.5000 0.5765 112 0.5756 112 86-122 0 0-8

Cobalt 0.03281 0.5000 0.5703 107 0.5717 108 83-125 0 0-7

Copper 0.05219 0.5000 0.6050 111 0.6069 111 78-126 0 0-7

Lead ND 0.5000 0.5604 112 0.5599 112 84-120 0 0-7

Molybdenum 0.03162 0.5000 0.5434 102 0.5497 104 78-126 1 0-7

Nickel 0.07863 0.5000 0.6144 107 0.6143 107 84-120 0 0-7

Selenium ND 0.5000 0.5550 111 0.5513 110 79-127 1 0-9

Silver ND 0.2500 0.04282 17 0.06243 25 86-128 37 0-7 3,4

Thallium ND 0.5000 0.5242 105 0.5178 104 79-121 1 0-8

Vanadium 0.04989 0.5000 0.5949 109 0.5976 110 88-118 0 0-7

Zinc 0.1868 0.5000 0.7906 121 0.7848 120 89-131 1 0-8

Quality Control - Spike/Spike Duplicate
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number

PS-2 Sample Aqueous Mercury 07 04/07/17 04/07/17 14:53 170407SA2

PS-2 Matrix Spike Aqueous Mercury 07 04/07/17 04/07/17 15:00 170407SA2

PS-2 Matrix Spike Duplicate Aqueous Mercury 07 04/07/17 04/07/17 15:02 170407SA2

Parameter Sample
Conc.

Spike
Added

MS
Conc.

MS
%Rec.

MSD
Conc.

MSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Mercury ND 0.01000 0.008469 85 0.008481 85 55-133 0 0-20

Quality Control - Spike/Spike Duplicate
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number

17-03-2330-12 Sample Aqueous GC/MS V V 04/04/17 04/04/17 17:09 170404S015

17-03-2330-12 Matrix Spike Aqueous GC/MS V V 04/04/17 04/04/17 18:02 170404S015

17-03-2330-12 Matrix Spike Duplicate Aqueous GC/MS V V 04/04/17 04/04/17 18:28 170404S015

Parameter Sample
Conc.

Spike
Added

MS
Conc.

MS
%Rec.

MSD
Conc.

MSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Acetone ND 50.00 43.07 86 42.65 85 22-178 1 0-26

Benzene ND 50.00 50.48 101 49.74 99 70-130 1 0-20

Bromobenzene ND 50.00 51.72 103 50.31 101 70-130 3 0-20

Bromochloromethane ND 50.00 48.12 96 48.05 96 70-132 0 0-20

Bromodichloromethane ND 50.00 48.22 96 47.83 96 69-135 1 0-20

Bromoform ND 50.00 50.76 102 51.63 103 70-133 2 0-20

Bromomethane ND 50.00 34.41 69 30.94 62 11-167 11 0-32

2-Butanone ND 50.00 43.17 86 43.56 87 39-159 1 0-21

n-Butylbenzene ND 50.00 56.58 113 55.44 111 62-152 2 0-28

sec-Butylbenzene ND 50.00 54.91 110 54.28 109 70-143 1 0-24

tert-Butylbenzene ND 50.00 59.07 118 59.62 119 70-140 1 0-20

Carbon Disulfide ND 50.00 47.51 95 46.98 94 54-138 1 0-23

Carbon Tetrachloride ND 50.00 50.06 100 49.10 98 63-153 2 0-22

Chlorobenzene ND 50.00 51.54 103 50.88 102 70-130 1 0-20

Chloroethane ND 50.00 25.57 51 28.75 58 44-140 12 0-32

Chloroform ND 50.00 46.09 92 46.16 92 68-134 0 0-20

Chloromethane ND 50.00 39.63 79 39.37 79 20-158 1 0-40

2-Chlorotoluene ND 50.00 54.34 109 53.57 107 70-137 1 0-20

4-Chlorotoluene ND 50.00 53.35 107 53.27 107 70-130 0 0-20

Dibromochloromethane ND 50.00 50.35 101 49.40 99 70-133 2 0-20

1,2-Dibromo-3-Chloropropane ND 50.00 47.41 95 47.14 94 67-133 1 0-20

1,2-Dibromoethane ND 50.00 48.98 98 47.97 96 70-130 2 0-20

Dibromomethane ND 50.00 48.48 97 47.89 96 70-130 1 0-20

1,2-Dichlorobenzene ND 50.00 52.40 105 52.40 105 70-130 0 0-20

1,3-Dichlorobenzene ND 50.00 52.52 105 52.51 105 70-130 0 0-20

1,4-Dichlorobenzene ND 50.00 50.46 101 50.74 101 70-130 1 0-20

Dichlorodifluoromethane ND 50.00 54.78 110 54.85 110 10-190 0 0-40

1,1-Dichloroethane ND 50.00 49.43 99 49.17 98 64-130 1 0-20

1,2-Dichloroethane ND 50.00 46.48 93 46.13 92 69-135 1 0-20

1,1-Dichloroethene ND 50.00 50.23 100 49.63 99 51-153 1 0-21

c-1,2-Dichloroethene ND 50.00 50.51 101 50.54 101 56-146 0 0-20

t-1,2-Dichloroethene ND 50.00 51.52 103 51.48 103 68-134 0 0-20

1,2-Dichloropropane ND 50.00 50.85 102 50.66 101 70-130 0 0-20

1,3-Dichloropropane ND 50.00 47.18 94 46.51 93 70-130 1 0-20

2,2-Dichloropropane ND 50.00 49.39 99 48.08 96 37-169 3 0-23

Quality Control - Spike/Spike Duplicate
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Parameter Sample
Conc.

Spike
Added

MS
Conc.

MS
%Rec.

MSD
Conc.

MSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

1,1-Dichloropropene ND 50.00 49.79 100 50.00 100 66-132 0 0-20

c-1,3-Dichloropropene ND 50.00 46.44 93 46.63 93 67-139 0 0-20

t-1,3-Dichloropropene ND 50.00 47.93 96 46.94 94 58-136 2 0-20

Ethylbenzene ND 50.00 55.47 111 54.47 109 70-134 2 0-24

2-Hexanone ND 50.00 45.81 92 44.90 90 59-149 2 0-20

Isopropylbenzene ND 50.00 55.58 111 54.86 110 70-141 1 0-27

p-Isopropyltoluene ND 50.00 54.09 108 53.67 107 65-143 1 0-39

Methylene Chloride ND 50.00 46.66 93 46.20 92 69-130 1 0-21

4-Methyl-2-Pentanone ND 50.00 49.94 100 50.70 101 67-139 1 0-20

Naphthalene ND 50.00 52.40 105 56.25 112 61-139 7 0-20

n-Propylbenzene ND 50.00 55.67 111 54.91 110 70-140 1 0-24

Styrene ND 50.00 49.82 100 49.19 98 18-174 1 0-40

1,1,1,2-Tetrachloroethane ND 50.00 52.76 106 52.39 105 70-135 1 0-20

1,1,2,2-Tetrachloroethane ND 50.00 49.17 98 49.33 99 70-137 0 0-20

Tetrachloroethene ND 50.00 43.00 86 41.87 84 33-147 3 0-30

Toluene ND 50.00 52.95 106 52.56 105 70-130 1 0-20

1,2,3-Trichlorobenzene ND 50.00 51.57 103 53.93 108 64-142 4 0-22

1,2,4-Trichlorobenzene ND 50.00 53.37 107 54.47 109 60-144 2 0-24

1,1,1-Trichloroethane ND 50.00 48.35 97 48.20 96 68-140 0 0-20

1,1,2-Trichloro-1,2,2-Trifluoroethane ND 50.00 55.46 111 55.10 110 21-190 1 0-40

1,1,2-Trichloroethane ND 50.00 47.75 95 46.82 94 70-130 2 0-20

Trichloroethene ND 50.00 50.06 100 49.75 99 42-156 1 0-20

Trichlorofluoromethane ND 50.00 48.41 97 54.90 110 54-162 13 0-30

1,2,3-Trichloropropane ND 50.00 47.13 94 46.23 92 67-130 2 0-20

1,2,4-Trimethylbenzene ND 50.00 53.64 107 53.64 107 70-133 0 0-20

1,3,5-Trimethylbenzene ND 50.00 54.93 110 53.91 108 70-139 2 0-20

Vinyl Acetate ND 50.00 46.24 92 45.74 91 10-190 1 0-40

Vinyl Chloride ND 50.00 35.35 71 34.87 70 59-137 1 0-20

p/m-Xylene ND 100.0 114.8 115 113.0 113 67-145 2 0-28

o-Xylene ND 50.00 53.79 108 53.56 107 70-142 0 0-31

Methyl-t-Butyl Ether (MTBE) ND 50.00 47.38 95 48.06 96 69-130 1 0-20

Tert-Butyl Alcohol (TBA) ND 250.0 260.5 104 259.1 104 70-132 1 0-20

Diisopropyl Ether (DIPE) ND 50.00 50.22 100 50.52 101 56-140 1 0-25

Ethyl-t-Butyl Ether (ETBE) ND 50.00 48.21 96 48.62 97 61-133 1 0-20

Tert-Amyl-Methyl Ether (TAME) ND 50.00 48.05 96 48.28 97 69-130 0 0-20

Ethanol ND 500.0 567.4 113 626.6 125 65-137 10 0-21

Quality Control - Spike/Spike Duplicate
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-15-472-642 LCS Aqueous GC 47 04/04/17 04/05/17 01:15 170404B02A

099-15-472-642 LCSD Aqueous GC 47 04/04/17 04/05/17 01:37 170404B02A

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

TPH as Diesel 2000 1837 92 1857 93 69-123 1 0-30

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501
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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 Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number

097-01-003-16394 LCS Aqueous ICP 7300 04/03/17 04/04/17 11:18 170403LA5

Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL ME CL Qualifiers

Antimony 0.5000 0.4073 81 80-120 73-127

Arsenic 0.5000 0.5149 103 80-120 73-127

Barium 0.5000 0.5439 109 80-120 73-127

Beryllium 0.5000 0.5097 102 80-120 73-127

Cadmium 0.5000 0.5333 107 80-120 73-127

Chromium 0.5000 0.5277 106 80-120 73-127

Cobalt 0.5000 0.5422 108 80-120 73-127

Copper 0.5000 0.5363 107 80-120 73-127

Lead 0.5000 0.5638 113 80-120 73-127

Molybdenum 0.5000 0.5070 101 80-120 73-127

Nickel 0.5000 0.5467 109 80-120 73-127

Selenium 0.5000 0.5244 105 80-120 73-127

Silver 0.2500 0.2685 107 80-120 73-127

Thallium 0.5000 0.5509 110 80-120 73-127

Vanadium 0.5000 0.4988 100 80-120 73-127

Zinc 0.5000 0.5414 108 80-120 73-127

Quality Control - LCS
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number

099-04-008-8169 LCS Aqueous Mercury 07 04/07/17 04/07/17 14:51 170407LA2

Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL Qualifiers

Mercury 0.01000 0.008900 89 80-120

Quality Control - LCS
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Total number of LCS compounds: 17

Total number of ME compounds: 0

Total number of ME compounds allowed: 1

LCS ME CL validation result: Pass

Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-12-529-949 LCS Aqueous GC 44 04/04/17 04/06/17 16:16 170404L03

099-12-529-949 LCSD Aqueous GC 44 04/04/17 04/06/17 16:30 170404L03

Parameter Spike
Added

LCS   Conc. LCS
%Rec.

LCSD
Conc.

LCSD
%Rec.

%Rec. CL ME CL RPD RPD CL Qualifiers

Alpha-BHC 0.5000 0.5388 108 0.5378 108 50-135 36-149 0 0-25

Gamma-BHC 0.5000 0.5439 109 0.5437 109 50-135 36-149 0 0-25

Beta-BHC 0.5000 0.5223 104 0.5213 104 50-135 36-149 0 0-25

Heptachlor 0.5000 0.4943 99 0.4952 99 50-135 36-149 0 0-25

Delta-BHC 0.5000 0.5661 113 0.5651 113 50-135 36-149 0 0-25

Aldrin 0.5000 0.4450 89 0.4453 89 50-135 36-149 0 0-25

Heptachlor Epoxide 0.5000 0.5427 109 0.5447 109 50-135 36-149 0 0-25

Endosulfan I 0.5000 0.5496 110 0.5509 110 50-135 36-149 0 0-25

Dieldrin 0.5000 0.5398 108 0.5413 108 50-135 36-149 0 0-25

4,4'-DDE 0.5000 0.5415 108 0.5394 108 50-135 36-149 0 0-25

Endrin 0.5000 0.5696 114 0.5704 114 50-135 36-149 0 0-25

Endrin Aldehyde 0.5000 0.5256 105 0.5281 106 50-135 36-149 0 0-25

4,4'-DDD 0.5000 0.5569 111 0.5595 112 50-135 36-149 0 0-25

Endosulfan II 0.5000 0.5511 110 0.5531 111 50-135 36-149 0 0-25

4,4'-DDT 0.5000 0.5476 110 0.5478 110 50-135 36-149 0 0-25

Endosulfan Sulfate 0.5000 0.5313 106 0.5342 107 50-135 36-149 1 0-25

Methoxychlor 0.5000 0.5210 104 0.5209 104 50-135 36-149 0 0-25

Quality Control - LCS/LCSD
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-12-533-1272 LCS Aqueous GC 66 04/04/17 04/06/17 13:58 170404L04

099-12-533-1272 LCSD Aqueous GC 66 04/04/17 04/06/17 14:16 170404L04

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Aroclor-1016 2.000 2.030 102 2.040 102 50-135 0 0-25

Aroclor-1260 2.000 1.930 96 1.960 98 50-135 2 0-25

Quality Control - LCS/LCSD

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

AECOM

401 West A Street, Suite 1200

San Diego, CA 92101-2421

Date Received: 03/31/17

Work Order: 17-03-2408

Preparation: EPA 3510C

Method: EPA 8082

Project: Pure Water Page 5 of 10
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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 Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

095-01-003-4354 LCS Aqueous GC/MS TT 04/03/17 04/04/17 17:23 170403L04A

095-01-003-4354 LCSD Aqueous GC/MS TT 04/03/17 04/04/17 17:45 170403L04A

Parameter Spike
Added

LCS   Conc. LCS
%Rec.

LCSD
Conc.

LCSD
%Rec.

%Rec. CL ME CL RPD RPD CL Qualifiers

Acenaphthene 100.0 91.65 92 92.00 92 61-120 51-130 0 0-20

Acenaphthylene 100.0 88.82 89 88.22 88 55-120 44-131 1 0-20

Butyl Benzyl Phthalate 100.0 101.9 102 99.75 100 56-122 45-133 2 0-20

4-Chloro-3-Methylphenol 100.0 90.68 91 94.69 95 52-120 41-131 4 0-20

2-Chlorophenol 100.0 85.92 86 87.13 87 47-120 35-132 1 0-20

1,4-Dichlorobenzene 100.0 53.90 54 53.41 53 36-120 22-134 1 0-20

Dimethyl Phthalate 100.0 94.64 95 95.47 95 60-120 50-130 1 0-20

2,4-Dinitrotoluene 100.0 99.86 100 100.9 101 61-121 51-131 1 0-20

Fluorene 100.0 91.64 92 91.60 92 67-120 58-129 0 0-20

N-Nitroso-di-n-propylamine 100.0 87.41 87 91.03 91 39-123 25-137 4 0-20

Naphthalene 100.0 74.85 75 75.62 76 54-120 43-131 1 0-20

4-Nitrophenol 100.0 45.00 45 44.53 45 14-120 0-138 1 0-20

Pentachlorophenol 100.0 76.66 77 77.60 78 31-127 15-143 1 0-20

Phenol 100.0 38.73 39 39.13 39 17-120 0-137 1 0-20

Pyrene 100.0 94.56 95 93.34 93 58-124 47-135 1 0-20

1,2,4-Trichlorobenzene 100.0 64.07 64 63.67 64 49-120 37-132 1 0-20

Quality Control - LCS/LCSD

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

AECOM

401 West A Street, Suite 1200

San Diego, CA 92101-2421

Date Received: 03/31/17

Work Order: 17-03-2408

Preparation: EPA 3510C

Method: EPA 8270C

Project: Pure Water Page 6 of 10
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number

099-14-001-22836 LCS Aqueous GC/MS V V 04/01/17 04/01/17 22:33 170401L029

Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL ME CL Qualifiers

Acetone 50.00 48.01 96 53-137 39-151

Benzene 50.00 50.56 101 79-121 72-128

Bromobenzene 50.00 53.15 106 80-120 73-127

Bromochloromethane 50.00 51.00 102 80-122 73-129

Bromodichloromethane 50.00 49.17 98 80-124 73-131

Bromoform 50.00 51.74 103 73-127 64-136

Bromomethane 50.00 44.31 89 50-150 33-167

2-Butanone 50.00 46.98 94 60-126 49-137

n-Butylbenzene 50.00 53.98 108 72-138 61-149

sec-Butylbenzene 50.00 52.69 105 77-131 68-140

tert-Butylbenzene 50.00 57.49 115 80-125 72-132

Carbon Disulfide 50.00 47.81 96 50-150 33-167

Carbon Tetrachloride 50.00 49.44 99 65-143 52-156

Chlorobenzene 50.00 52.53 105 80-120 73-127

Chloroethane 50.00 60.53 121 62-128 51-139

Chloroform 50.00 47.03 94 80-120 73-127

Chloromethane 50.00 54.80 110 43-133 28-148

2-Chlorotoluene 50.00 54.60 109 80-121 73-128

4-Chlorotoluene 50.00 51.81 104 80-120 73-127

Dibromochloromethane 50.00 51.33 103 80-123 73-130

1,2-Dibromo-3-Chloropropane 50.00 49.49 99 66-126 56-136

1,2-Dibromoethane 50.00 51.63 103 80-120 73-127

Dibromomethane 50.00 50.51 101 80-120 73-127

1,2-Dichlorobenzene 50.00 52.12 104 80-120 73-127

1,3-Dichlorobenzene 50.00 51.34 103 80-120 73-127

1,4-Dichlorobenzene 50.00 49.51 99 80-120 73-127

Dichlorodifluoromethane 50.00 73.69 147 50-150 33-167

1,1-Dichloroethane 50.00 50.10 100 72-126 63-135

1,2-Dichloroethane 50.00 47.68 95 76-120 69-127

1,1-Dichloroethene 50.00 50.53 101 66-132 55-143

c-1,2-Dichloroethene 50.00 51.32 103 78-120 71-127

t-1,2-Dichloroethene 50.00 52.51 105 66-132 55-143

1,2-Dichloropropane 50.00 50.94 102 80-120 73-127

1,3-Dichloropropane 50.00 48.78 98 80-120 73-127

2,2-Dichloropropane 50.00 38.07 76 50-150 33-167

1,1-Dichloropropene 50.00 49.51 99 75-123 67-131

c-1,3-Dichloropropene 50.00 45.46 91 77-131 68-140

t-1,3-Dichloropropene 50.00 47.71 95 76-136 66-146

Quality Control - LCS

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

AECOM

401 West A Street, Suite 1200

San Diego, CA 92101-2421

Date Received: 03/31/17

Work Order: 17-03-2408
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Project: Pure Water Page 7 of 10
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Total number of LCS compounds: 71

Total number of ME compounds: 0

Total number of ME compounds allowed: 4

LCS ME CL validation result: Pass

Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL ME CL Qualifiers

Ethylbenzene 50.00 55.79 112 80-120 73-127

2-Hexanone 50.00 47.90 96 63-123 53-133

Isopropylbenzene 50.00 55.26 111 80-128 72-136

p-Isopropyltoluene 50.00 51.63 103 73-133 63-143

Methylene Chloride 50.00 48.16 96 61-133 49-145

4-Methyl-2-Pentanone 50.00 51.27 103 65-125 55-135

Naphthalene 50.00 58.57 117 69-129 59-139

n-Propylbenzene 50.00 56.05 112 80-128 72-136

Styrene 50.00 51.12 102 80-126 72-134

1,1,1,2-Tetrachloroethane 50.00 54.45 109 80-129 72-137

1,1,2,2-Tetrachloroethane 50.00 49.44 99 74-122 66-130

Tetrachloroethene 50.00 43.90 88 55-139 41-153

Toluene 50.00 53.50 107 80-120 73-127

1,2,3-Trichlorobenzene 50.00 54.69 109 72-132 62-142

1,2,4-Trichlorobenzene 50.00 54.21 108 74-134 64-144

1,1,1-Trichloroethane 50.00 47.97 96 76-124 68-132

1,1,2-Trichloro-1,2,2-Trifluoroethane 50.00 54.35 109 54-150 38-166

1,1,2-Trichloroethane 50.00 49.19 98 80-120 73-127

Trichloroethene 50.00 51.24 102 79-121 72-128

Trichlorofluoromethane 50.00 64.55 129 72-132 62-142

1,2,3-Trichloropropane 50.00 48.69 97 75-123 67-131

1,2,4-Trimethylbenzene 50.00 52.41 105 74-128 65-137

1,3,5-Trimethylbenzene 50.00 55.79 112 77-131 68-140

Vinyl Acetate 50.00 41.75 84 50-150 33-167

Vinyl Chloride 50.00 45.09 90 63-129 52-140

p/m-Xylene 100.0 114.4 114 80-122 73-129

o-Xylene 50.00 54.69 109 80-128 72-136

Methyl-t-Butyl Ether (MTBE) 50.00 49.14 98 69-123 60-132

Tert-Butyl Alcohol (TBA) 250.0 282.4 113 80-124 73-131

Diisopropyl Ether (DIPE) 50.00 51.36 103 79-121 72-128

Ethyl-t-Butyl Ether (ETBE) 50.00 48.76 98 71-125 62-134

Tert-Amyl-Methyl Ether (TAME) 50.00 48.26 97 70-124 61-133

Ethanol 500.0 630.2 126 53-149 37-165

Quality Control - LCS

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

AECOM

401 West A Street, Suite 1200

San Diego, CA 92101-2421

Date Received: 03/31/17
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number

099-14-001-22840 LCS Aqueous GC/MS V V 04/04/17 04/04/17 15:49 170404L033

Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL ME CL Qualifiers

Acetone 50.00 39.49 79 53-137 39-151

Benzene 50.00 48.67 97 79-121 72-128

Bromobenzene 50.00 51.74 103 80-120 73-127

Bromochloromethane 50.00 48.55 97 80-122 73-129

Bromodichloromethane 50.00 48.17 96 80-124 73-131

Bromoform 50.00 54.54 109 73-127 64-136

Bromomethane 50.00 49.96 100 50-150 33-167

2-Butanone 50.00 45.84 92 60-126 49-137

n-Butylbenzene 50.00 57.27 115 72-138 61-149

sec-Butylbenzene 50.00 55.49 111 77-131 68-140

tert-Butylbenzene 50.00 59.71 119 80-125 72-132

Carbon Disulfide 50.00 40.41 81 50-150 33-167

Carbon Tetrachloride 50.00 47.79 96 65-143 52-156

Chlorobenzene 50.00 51.61 103 80-120 73-127

Chloroethane 50.00 52.38 105 62-128 51-139

Chloroform 50.00 44.65 89 80-120 73-127

Chloromethane 50.00 48.90 98 43-133 28-148

2-Chlorotoluene 50.00 53.70 107 80-121 73-128

4-Chlorotoluene 50.00 54.27 109 80-120 73-127

Dibromochloromethane 50.00 51.15 102 80-123 73-130

1,2-Dibromo-3-Chloropropane 50.00 51.44 103 66-126 56-136

1,2-Dibromoethane 50.00 50.48 101 80-120 73-127

Dibromomethane 50.00 49.54 99 80-120 73-127

1,2-Dichlorobenzene 50.00 53.47 107 80-120 73-127

1,3-Dichlorobenzene 50.00 53.50 107 80-120 73-127

1,4-Dichlorobenzene 50.00 51.10 102 80-120 73-127

Dichlorodifluoromethane 50.00 70.73 141 50-150 33-167

1,1-Dichloroethane 50.00 48.02 96 72-126 63-135

1,2-Dichloroethane 50.00 46.77 94 76-120 69-127

1,1-Dichloroethene 50.00 43.59 87 66-132 55-143

c-1,2-Dichloroethene 50.00 50.08 100 78-120 71-127

t-1,2-Dichloroethene 50.00 50.38 101 66-132 55-143

1,2-Dichloropropane 50.00 50.17 100 80-120 73-127

1,3-Dichloropropane 50.00 48.14 96 80-120 73-127

2,2-Dichloropropane 50.00 46.98 94 50-150 33-167

1,1-Dichloropropene 50.00 49.07 98 75-123 67-131

c-1,3-Dichloropropene 50.00 48.81 98 77-131 68-140

t-1,3-Dichloropropene 50.00 49.51 99 76-136 66-146

Quality Control - LCS

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

AECOM

401 West A Street, Suite 1200

San Diego, CA 92101-2421
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Total number of LCS compounds: 71

Total number of ME compounds: 0

Total number of ME compounds allowed: 4

LCS ME CL validation result: Pass

Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL ME CL Qualifiers

Ethylbenzene 50.00 54.83 110 80-120 73-127

2-Hexanone 50.00 48.52 97 63-123 53-133

Isopropylbenzene 50.00 54.76 110 80-128 72-136

p-Isopropyltoluene 50.00 55.15 110 73-133 63-143

Methylene Chloride 50.00 45.68 91 61-133 49-145

4-Methyl-2-Pentanone 50.00 53.82 108 65-125 55-135

Naphthalene 50.00 62.37 125 69-129 59-139

n-Propylbenzene 50.00 54.38 109 80-128 72-136

Styrene 50.00 49.69 99 80-126 72-134

1,1,1,2-Tetrachloroethane 50.00 52.93 106 80-129 72-137

1,1,2,2-Tetrachloroethane 50.00 50.13 100 74-122 66-130

Tetrachloroethene 50.00 44.46 89 55-139 41-153

Toluene 50.00 52.13 104 80-120 73-127

1,2,3-Trichlorobenzene 50.00 58.44 117 72-132 62-142

1,2,4-Trichlorobenzene 50.00 59.02 118 74-134 64-144

1,1,1-Trichloroethane 50.00 46.88 94 76-124 68-132

1,1,2-Trichloro-1,2,2-Trifluoroethane 50.00 44.77 90 54-150 38-166

1,1,2-Trichloroethane 50.00 48.05 96 80-120 73-127

Trichloroethene 50.00 51.04 102 79-121 72-128

Trichlorofluoromethane 50.00 52.46 105 72-132 62-142

1,2,3-Trichloropropane 50.00 48.42 97 75-123 67-131

1,2,4-Trimethylbenzene 50.00 54.21 108 74-128 65-137

1,3,5-Trimethylbenzene 50.00 54.45 109 77-131 68-140

Vinyl Acetate 50.00 48.21 96 50-150 33-167

Vinyl Chloride 50.00 34.94 70 63-129 52-140

p/m-Xylene 100.0 112.1 112 80-122 73-129

o-Xylene 50.00 53.60 107 80-128 72-136

Methyl-t-Butyl Ether (MTBE) 50.00 49.63 99 69-123 60-132

Tert-Butyl Alcohol (TBA) 250.0 276.6 111 80-124 73-131

Diisopropyl Ether (DIPE) 50.00 50.74 101 79-121 72-128

Ethyl-t-Butyl Ether (ETBE) 50.00 50.53 101 71-125 62-134

Tert-Amyl-Methyl Ether (TAME) 50.00 50.87 102 70-124 61-133

Ethanol 500.0 273.0 55 53-149 37-165

Quality Control - LCS

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

AECOM

401 West A Street, Suite 1200
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Method Extraction Chemist ID Instrument Analytical Location

EPA 6010B EPA 3010A Total 935 ICP 7300 1

EPA 7470A EPA 7470A Total 868 Mercury 07 1

EPA 8015B (M) EPA 3510C 972 GC 47 1

EPA 8081A EPA 3510C 669 GC 44 1

EPA 8082 EPA 3510C 1028 GC 66 1

EPA 8260B EPA 5030C 1073 GC/MS V V 2

EPA 8270C EPA 3510C 923 GC/MS TT 1

Sample Analysis Summary Report

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

Work Order: 17-03-2408 Page 1 of 1

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

   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.

CI See case narrative.

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.

JA Analyte positively identified but quantitation is an estimate.

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
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Method: Idriss and Boulanger (2008), Soil Liquefaction during Earthquakes , EERI MNO-12

Input Parameters: 14.44 in
Title: SPT Liquefaction Analysis Peak ground acceleration, PGA (g): 0.59 Calculated Volumetric Settlement: 1.20 ft

Project: PURE Water Earthquake Magnitude (M): 7 Calculated LDI: 13.9 ft
Project No.: 60530732 Water Table Depth at the time of drilling 9 ft 2.74 m MSF for Sand 1.14

Water Table Depth at the time of earthquake 9 ft 2.74 m
Date: 4/17/2017 Avg Unit Weight above GWT 120 pcf 18.8504957 kN/m3

Boring No. PS-1 Avg Unit Weight below GWT 125 pcf 19.635933 kN/m3

Units American feet, pounds, pcf Borehole Diameter 0.5 ft 152 mm
Fault San Andreas Correction for Sampler Liner (N/Y) N ft

Rod stickup above ground at start of drive 0 ft 0 m
Boring Total Depth 61.5 ft 18.7452 m

Ground Surface Elevation 13 ft 3.9624 m

Data No. Depth Elevation
Measured

N (*)
Soil Type
(USCS)

Flag:
"Unsaturated"
, "Clay", "85%

Sat"
Fines Content

(%)
Energy

Ratio (%) N60 (N1)60

(N1)60-cs for
liquefaction
triggering

(N1)60-cs

for
residual
strength CRR CSR

Factor of
Safety

Limiting
Shear
Strain,
γ lim

Parameter
A

Maximum
Shear
Strain,
γmax

Layer
Thickness

ΔHi ΔLDIi

Vertical
Reconsol.
Strain, εv

Layer
Settlement

ΔSi

f t f t f t f t f t
1 3 10 9.0 SM Unsaturated 20 80 10.4 17.6 22.1 19 na 0.383 na 0.1256 0.4043 0.0000 3.00 0.00 0.000 0.000
2 8 5 9.0 SP-SM Unsaturated 10 80 10.4 15.0 16.2 15 na 0.376 na 0.2418 0.7034 0.0000 5.00 0.00 0.000 0.000
3 13 0 6.0 SP-SM 10 80 7.4 9.4 10.6 9 0.145 0.438 0.33 0.4447 0.9013 0.4447 5.00 2.22 0.036 0.181
4 18 -5 6.0 SP 5 80 7.8 9.0 9.0 9 0.130 0.483 0.27 0.5000 0.9323 0.5299 5.00 2.65 0.040 0.199
5 23 -10 3.0 SM 20 80 4.4 4.6 9.0 6 0.128 0.508 0.25 0.5000 0.9315 0.5268 5.00 2.63 0.040 0.198
6 29 -16 8.0 SM 20 80 11.7 11.1 15.6 12 0.182 0.520 0.35 0.2583 0.7299 0.2583 6.00 1.55 0.028 0.168
7 32 -19 8.0 SM 20 80 11.7 10.7 15.2 12 0.176 0.522 0.34 0.2701 0.7473 0.2701 3.00 0.81 0.029 0.086
8 38 -25 4.0 ML 70 80 6.1 5.2 10.8 9 0.137 0.520 0.26 0.4354 0.8966 0.4354 6.00 2.61 0.036 0.215
9 41.5 -28.5 8.0 ML 70 80 12.3 10.2 15.8 14 0.177 0.516 0.34 0.2536 0.7226 0.2536 3.50 0.89 0.028 0.097
10 43 -30 13.0 ML Clay 70 80 19.9 na na na na 0.514 na #VALUE! 0.0000 0.0000 1.50 0.00 0.000 0.000
11 45 -32 9.0 CL Clay 70 80 13.8 na na na na 0.510 na #VALUE! 0.0000 0.0000 2.00 0.00 0.000 0.000
12 46.5 -33.5 10.0 SP-SM 10 80 15.3 12.0 13.1 12 0.153 0.508 0.30 0.3359 0.8247 0.3359 1.50 0.50 0.031 0.047
13 49 -36 10.0 ML Clay 70 80 15.3 na na na na 0.503 na #VALUE! 0.0000 0.0000 2.50 0.00 0.000 0.000
14 51 -38 27.0 ML Clay 70 80 41.4 na na na na 0.499 na #VALUE! 0.0000 0.0000 2.00 0.00 0.000 0.000
15 56 -43 23.0 SM 20 80 35.3 28.2 32.7 29 0.697 0.488 1.43 0.0316 -0.2715 0.0149 5.00 0.07 0.003 0.014
16 61.5 -48.5 50.0 SP Unreliable 5 80 76.7 63.3 63.3 63 1.793 0.475 ? 0.0000 -2.7091 0.0000 5.50 0.00 0.000 0.000



Method: Idriss and Boulanger (2008), Soil Liquefaction during Earthquakes , EERI MNO-12

Input Parameters: 4.11 in
Title: SPT Liquefaction Analysis Peak ground acceleration, PGA (g): 0.59 Calculated Volumetric Settlement: 0.34 ft

Project: PURE Water Earthquake Magnitude (M): 7 Calculated LDI: 3.6 ft
Project No.: 60530732 Water Table Depth at the time of drilling 8.5 ft 2.59 m MSF for Sand 1.14

Water Table Depth at the time of earthquake 8.5 ft 2.59 m
Date: 4/17/2017 Avg Unit Weight above GWT 120 pcf 18.8504957 kN/m3

Boring No. PS-2 Avg Unit Weight below GWT 125 pcf 19.635933 kN/m3

Units American feet, pounds, pcf Borehole Diameter 0.5 ft 152 mm
Fault San Andreas Correction for Sampler Liner (N/Y) N ft

Rod stickup above ground at start of drive 0 ft 0 m
Boring Total Depth 65 ft 19.812 m

Ground Surface Elevation 13 ft 3.9624 m

Data No. Depth Elevation
Measured

N (*)
Soil Type
(USCS)

Flag:
"Unsaturated"
, "Clay", "85%

Sat"
Fines Content

(%)
Energy

Ratio (%) N60 (N1)60

(N1)60-cs for
liquefaction
triggering

(N1)60-cs

for
residual
strength CRR CSR

Factor of
Safety

Limiting
Shear
Strain,
γ lim

Parameter
A

Maximum
Shear
Strain,
γmax

Layer
Thickness

ΔHi ΔLDIi

Vertical
Reconsol.
Strain, εv

Layer
Settlement

ΔSi

f t f t f t f t f t
1 5.5 7.5 7.0 SM Unsaturated 20 80 8.1 13.7 18.2 15 na 0.380 na 0.1950 0.6115 0.0000 5.50 0.00 0.000 0.000
2 8 5 7.0 SP-SM Unsaturated 10 80 8.1 12.0 13.1 12 na 0.376 na 0.3364 0.8252 0.0000 2.50 0.00 0.000 0.000
3 13 0 5.0 SM 20 80 6.1 7.9 12.3 9 0.162 0.448 0.36 0.3666 0.8517 0.3666 5.00 1.83 0.033 0.164
4 18 -5 6.0 SM 20 80 7.8 8.9 13.4 10 0.168 0.492 0.34 0.3261 0.8150 0.3261 5.00 1.63 0.031 0.155
5 24 -11 3.0 SM Unreliable 20 80 4.4 4.5 9.0 6 0.127 0.519 ? 0.5000 0.9321 0.0000 6.00 0.00 0.000 0.000
6 28 -15 4.0 CL-ML Clay 50 80 5.8 na na na na 0.526 na #VALUE! 0.0000 0.0000 4.00 0.00 0.000 0.000
7 33 -20 21.0 SP-SM 10 80 32.2 30.1 31.2 30 0.629 0.528 1.19 0.0390 -0.1728 0.0244 5.00 0.12 0.005 0.023
8 38 -25 5.0 CL-ML Clay 50 80 7.7 na na na na 0.525 na #VALUE! 0.0000 0.0000 5.00 0.00 0.000 0.000
9 43 -30 16.0 CL-ML Clay 50 80 24.5 na na na na 0.519 na #VALUE! 0.0000 0.0000 5.00 0.00 0.000 0.000
10 50 -37 10.0 CL-ML Clay 50 80 15.3 na na na na 0.505 na #VALUE! 0.0000 0.0000 7.00 0.00 0.000 0.000
11 53 -40 27.0 SP-SM 10 80 41.4 34.1 35.2 34 1.116 0.498 2.00 0.0212 -0.4514 0.0000 3.00 0.00 0.000 0.000
12 58 -45 27.0 SP-SM Unreliable 10 80 41.4 33.0 34.2 33 0.893 0.487 ? 0.0251 -0.3773 0.0000 5.00 0.00 0.000 0.000
13 65 -52 39.0 SP-SM 10 80 59.8 48.8 50.0 49 1.764 0.470 2.00 0.0004 -1.5879 0.0000 7.00 0.00 0.000 0.000



Method: Idriss and Boulanger (2008), Soil Liquefaction during Earthquakes , EERI MNO-12

Input Parameters: 11.86 in
Title: SPT Liquefaction Analysis Peak ground acceleration, PGA (g): 0.59 Calculated Volumetric Settlement: 0.99 ft

Project: PURE Water Earthquake Magnitude (M): 7 Calculated LDI: 8.8 ft
Project No.: 60530732 Water Table Depth at the time of drilling 10 ft 3.05 m MSF for Sand 1.14

Water Table Depth at the time of earthquake 10 ft 3.05 m
Date: 4/17/2017 Avg Unit Weight above GWT 120 pcf 18.8504957 kN/m3

Boring No. PS-3 Avg Unit Weight below GWT 125 pcf 19.635933 kN/m3

Units American feet, pounds, pcf Borehole Diameter 0.5 ft 152 mm
Fault San Andreas Correction for Sampler Liner (N/Y) N ft

Rod stickup above ground at start of drive 0 ft 0 m
Boring Total Depth 81 ft 24.6888 m

Ground Surface Elevation 13 ft 3.9624 m

Data No. Depth Elevation
Measured

N (*)
Soil Type
(USCS)

Flag:
"Unsaturated"
, "Clay", "85%

Sat"
Fines Content

(%)
Energy

Ratio (%) N60 (N1)60

(N1)60-cs for
liquefaction
triggering

(N1)60-cs

for
residual
strength CRR CSR

Factor of
Safety

Limiting
Shear
Strain,
γlim

Parameter
A

Maximum
Shear
Strain,
γmax

Layer
Thickness

ΔHi ΔLDIi

Vertical
Reconsol.
Strain, εv

Layer
Settlement

ΔSi

ft ft ft ft ft
1 3 10 4.0 SM Unsaturated 15 80 4.6 7.8 11.1 9 na 0.383 na 0.4203 0.8883 0.0000 3.00 0.00 0.000 0.000
2 9 4 4.0 SM Unsaturated 15 80 4.6 6.6 9.9 8 na 0.375 na 0.4797 0.9165 0.0000 6.00 0.00 0.000 0.000
3 13 0 5.0 SP-SM 10 80 6.1 7.7 8.9 8 0.131 0.419 0.31 0.5000 0.9337 0.5356 4.00 2.14 0.040 0.160
4 19 -6 15.0 SP-SM 10 80 19.6 21.1 22.2 21 0.277 0.473 0.59 0.1232 0.3950 0.1232 6.00 0.74 0.021 0.126
5 23 -10 3.0 ML Clay 70 80 4.4 na na na na 0.492 na #VALUE! 0.0000 0.0000 4.00 0.00 0.000 0.000
6 30 -17 3.0 ML Clay 70 80 4.4 na na na na 0.508 na #VALUE! 0.0000 0.0000 7.00 0.00 0.000 0.000
7 38 -25 7.0 ML Clay 70 80 10.7 na na na na 0.509 na #VALUE! 0.0000 0.0000 8.00 0.00 0.000 0.000
8 43 -30 9.0 ML/SM 50 80 13.8 11.2 16.9 13 0.187 0.504 0.37 0.2249 0.6734 0.2249 5.00 1.12 0.026 0.132
9 51 -38 12.0 ML/SM 50 80 18.4 14.2 19.9 16 0.215 0.491 0.44 0.1616 0.5252 0.1616 8.00 1.29 0.023 0.185

10 53 -40 10.0 SP 5 80 15.3 11.1 11.1 11 0.135 0.487 0.28 0.4193 0.8878 0.4193 2.00 0.84 0.035 0.070
11 61 -48 16.0 SP 5 80 24.5 17.5 17.5 17 0.185 0.469 0.40 0.2104 0.6449 0.2104 8.00 1.68 0.026 0.205
12 65 -52 11.0 SM 20 80 16.9 11.6 16.1 13 0.172 0.460 0.37 0.2452 0.7092 0.2452 4.00 0.98 0.027 0.109
13 66 -53 8.0 SC/CL Clay 50 80 12.3 na na na na 0.458 na #VALUE! 0.0000 0.0000 1.00 0.00 0.000 0.000
14 73 -60 6.0 ML Clay 70 80 9.2 na na na na 0.443 na #VALUE! 0.0000 0.0000 7.00 0.00 0.000 0.000
15 75 -62 6.0 ML Clay 70 80 9.2 na na na na 0.439 na #VALUE! 0.0000 0.0000 2.00 0.00 0.000 0.000
15 77 -64 53.0 GP 15 80 9.2 na na na na 0.439 na #VALUE! 0.0000 0.0000 2.00 0.00 0.000 0.000
16 81 -68 32.5 GP 15 80 49.8 36.9 40.2 38 1.620 0.427 2.00 0.0084 -0.8192 0.0000 6.00 0.00 0.000 0.000
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Text Box
Liquefaction Analyses of CPTs Located on Sherman Street



AECOM

Geotechnical Engineers

Merarhias 56

http://www.geologismiki.gr

Overall vertical settlements report

Project title : PURE Water

Location : Sherman Street

CLiq v.2.1.6.7 - CPT Liquefaction Assessment Software 1

Project file: U:\Resources\GEOEng\GEO Proposal Resources\PURE Water\Analyses\2017-0328_Sherman Street CLiq.clq



This software is licensed to: URS Corporation San Diego CPT name: SH-01

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )
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Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value
7.00
0.59
9.00 ft

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.00 ft
3
2.60
Based on SBT
No
N/A

N/A
Yes
Yes
Sands only
No
N/A



This software is licensed to: URS Corporation San Diego CPT name: SH-01

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s
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Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value
7.00
0.59
9.00 ft

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.00 ft
3
2.60
Based on SBT
No
N/A

N/A
Yes
Yes
Sands only
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk



This software is licensed to: URS Corporation San Diego CPT name: SH-02
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Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value
7.00
0.59
9.00 ft

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.00 ft
3
2.60
Based on SBT
No
N/A

N/A
Yes
Yes
Sands only
No
N/A



This software is licensed to: URS Corporation San Diego CPT name: SH-02

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s
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Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value
7.00
0.59
9.00 ft

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.00 ft
3
2.60
Based on SBT
No
N/A

N/A
Yes
Yes
Sands only
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk



This software is licensed to: URS Corporation San Diego CPT name: SH-03

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )
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Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value
7.00
0.59
9.00 ft

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.00 ft
3
2.60
Based on SBT
No
N/A

N/A
Yes
Yes
Sands only
No
N/A



This software is licensed to: URS Corporation San Diego CPT name: SH-03

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s
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Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value
7.00
0.59
9.00 ft

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.00 ft
3
2.60
Based on SBT
No
N/A

N/A
Yes
Yes
Sands only
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk




