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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 1120 S 27th St., Billings, MT 59101, unless 
otherwise noted.  Any exceptions or problems with the analyses are noted in the report package.  Any issues encountered during 
sample receipt are documented in the Work Order Receipt Checklist.
The results as reported relate only to the item(s) submitted for testing.  This report shall be used or copied only in its entirety.  Energy 
Laboratories, Inc. is not responsible for the consequences arising from the use of a partial report.
If you have any questions regarding these test results, please contact your Project Manager.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

B24040039-001 9A-1 09/22/23 0:00 04/01/24 Soil ABDPTA extractable metals
Cation Exchange Capacity
Metals, NH4OAC Extractable
Conductivity, Saturated Paste Extract
Nitrate as N, KCL Extract
Organic Carbon/Matter Walkley- 
Black
pH, Saturated Paste
Phosphorus-Olsen
ABDTPA extraction for metals ASA3-
5.2
NH4AC Soil Extraction for CEC 
USDA19
KCL Soil Extract ASA33-3
Ammonium Acetate Extraction 
ASA13-3
Saturated Paste Extraction ASA
Particle Size Analysis / Texture
Saturation Percentage

B24040039-002 9A-2 09/22/23 0:00 04/01/24 Soil Same As Above
B24040039-003 9A-3 09/22/23 0:00 04/01/24 Soil Same As Above
B24040039-004 NRW-1 09/23/23 0:00 04/01/24 Soil Same As Above
B24040039-005 NRW-2 09/23/23 0:00 04/01/24 Soil Same As Above
B24040039-006 NRW-3 09/23/23 0:00 04/01/24 Soil Same As Above
B24040039-007 NRW-4 09/23/23 0:00 04/01/24 Soil Same As Above
B24040039-008 HR-1 09/22/23 0:00 04/01/24 Soil Same As Above
B24040039-009 HR-2 09/22/23 0:00 04/01/24 Soil Same As Above
B24040039-010 HR-3 09/22/23 0:00 04/01/24 Soil Same As Above

WSP Albuquerque

Project Name: US-WSP-31406439.7541
Work Order: B24040039

6616 Gulton Ct NE Ste 10
Albuquerque, NM  87109-4452

April 18, 2024

B17192Quote ID:

Energy Laboratories Inc Billings MT received the following 10 samples for WSP Albuquerque on 4/1/2024 for analysis.
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Digitally signed by
Keri Conter
Date: 2024.04.18 10:32:57 -06:00



Project: US-WSP-31406439.7541
CLIENT: WSP Albuquerque

Work Order: B24040039 CASE NARRATIVE

04/18/24Report Date:

Tests associated with analyst identified as ELI-H were subcontracted to Energy Laboratories, 3161 East Lyndale Ave, 
Helena, MT, EPA Number MT00945.
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K-

NH4OAC

mg/kg

Nitrate as 

N

mg/kg-dry

Phos, 

Olsen

CECOrganic 

Carbon

Organic 

Matter

Sample ID

Project: US-WSP-31406439.7541

Client: WSP Albuquerque

Workorder: B24040039

Report Date: 04/18/24

LABORATORY ANALYTICAL REPORT

Date Received: 04/01/24

Sand Silt Clay Texture pH, sat_ 

paste

Client Sample ID

COND Saturation

Results ResultsResultsResultsResultsResults Results

% % % s_u_ mmhos/cm %

Analysis

Units

Results

%

Results

%

Results

meq/100g

Results

mg/kg-dry

Results Results

Prepared by Billings, MT Branch

70B24040039-001 18 12 SL 8.0 0.4 30.29A-1 < 0.2 < 0.1 11.9 1 < 1 75
70B24040039-002 16 14 SL 7.7 0.4 32.19A-2 < 0.2 < 0.1 12.2 1 1 63
72B24040039-003 16 12 SL 7.5 0.3 30.49A-3 < 0.2 < 0.1 15.0 < 1 1 58
74B24040039-004 16 10 SL 8.1 0.2 29.6NRW-1 < 0.2 < 0.1 8.77 < 1 1 65
76B24040039-005 16 8 SL 8.0 0.3 27.9NRW-2 < 0.2 < 0.1 6.43 < 1 2 64
78B24040039-006 12 10 SL 8.0 0.2 28.4NRW-3 < 0.2 < 0.1 10.8 < 1 2 62
68B24040039-007 18 14 SL 7.4 0.1 38.9NRW-4 < 0.2 < 0.1 17.4 < 1 < 1 72
66B24040039-008 18 16 SL 7.8 0.6 36.6HR-1 < 0.2 < 0.1 17.1 2 3 64
68B24040039-009 16 16 SL 7.6 0.4 35.3HR-2 0.3 0.2 13.7 1 3 83
74B24040039-010 14 12 SL 7.8 0.3 32.1HR-3 < 0.2 < 0.1 11.1 < 1 2 80
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Zn-

ABDTPA

Ni-

ABDTPA

Sample ID

Project: US-WSP-31406439.7541

Client: WSP Albuquerque

Workorder: B24040039

Report Date: 04/18/24

LABORATORY ANALYTICAL REPORT

Date Received: 04/01/24

As-

ABDTPA

Cd-

ABDTPA

Cu-

ABDTPA

Fe-

ABDTPA

Pb-

ABDTPA

Client Sample ID

Mn-

ABDTPA

Mo-

ABDTPA

Results ResultsResultsResultsResultsResults Results

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Analysis

Units

Results

mg/kg

Results

mg/kg

Prepared by Billings, MT Branch

0.04B24040039-001 0.1 66.8 7 0.6 3.5 0.39A-1 < 0.1 6.7
0.03B24040039-002 < 0.1 63.9 7 0.5 4.0 0.29A-2 < 0.1 3.2
0.02B24040039-003 < 0.1 50.9 5 0.3 2.5 0.29A-3 < 0.1 2.4
0.06B24040039-004 0.1 55.2 4 13.1 9.3 0.1NRW-1 < 0.1 12.9
0.14B24040039-005 < 0.1 74.2 5 26.8 4.8 0.2NRW-2 < 0.1 11.0
0.03B24040039-006 < 0.1 61.2 3 4.9 7.1 < 0.1NRW-3 < 0.1 8.8
0.02B24040039-007 < 0.1 71.4 3 2.7 15.4 0.2NRW-4 < 0.1 3.8
0.03B24040039-008 0.1 54.8 5 1.5 4.3 0.2HR-1 < 0.1 4.6
0.03B24040039-009 0.2 87.4 7 5.8 2.5 0.1HR-2 < 0.1 8.4
0.02B24040039-010 < 0.1 22.8 3 0.2 2.4 0.3HR-3 < 0.1 2.3
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: ASA10-3 Analytical Run: SOIL EC_240408A
Lab ID: ICV_1_240404_1 04/05/24 12:22Initial Calibration Verification Standard
Conductivity, sat. paste 99 90 1100.101.40 mmhos/cm

Lab ID: CCV_1_240404_1 04/05/24 12:23Continuing Calibration Verification Standard
Conductivity, sat. paste 101 90 1100.105.05 mmhos/cm

Lab ID: CCV1_1_240404_1 04/05/24 12:23Continuing Calibration Verification Standard
Conductivity, sat. paste 96 90 1100.100.963 mmhos/cm

Lab ID: CCV_3_240404_1 04/05/24 12:33Continuing Calibration Verification Standard
Conductivity, sat. paste 100 90 1100.104.99 mmhos/cm

Lab ID: ICV_1_240404_1 04/05/24 12:41Initial Calibration Verification Standard
Conductivity, sat. paste 101 90 1100.101.43 mmhos/cm

Method: ASA10-3 Batch: 71132
Lab ID: MB-71132 04/05/24 12:24Method Blank Run: SOIL EC_240408A
Conductivity, sat. paste 0.05ND mmhos/cm

Lab ID: LCS-71132 04/05/24 12:24Laboratory Control Sample Run: SOIL EC_240408A
Conductivity, sat. paste 103 80 1200.104.01 mmhos/cm

Lab ID: B24040039-010ADUP 04/05/24 12:36Sample Duplicate Run: SOIL EC_240408A
Conductivity, sat. paste 200.10 4.00.266 mmhos/cm

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: ASA10-3 Analytical Run: SOIL PH METER - ORION A211_240408A
Lab ID: ICV_1_240404_1 04/05/24 08:38Initial Calibration Verification Standard
pH, sat. paste 101 98.6 101.40.107.04 s.u.

Lab ID: CCV_1_240404_1 04/05/24 08:39Continuing Calibration Verification Standard
pH, sat. paste 100 98.6 101.40.107.02 s.u.

Lab ID: CCV1_1_240404_1 04/05/24 08:39Continuing Calibration Verification Standard
pH, sat. paste 100 97.5 102.50.104.01 s.u.

Lab ID: CCV_3_240404_1 04/05/24 08:55Continuing Calibration Verification Standard
pH, sat. paste 100 98.6 101.40.107.00 s.u.

Lab ID: ICV_1_240404_1 04/05/24 09:19Initial Calibration Verification Standard
pH, sat. paste 100 98.6 101.40.107.03 s.u.

Method: ASA10-3 Batch: 71132
Lab ID: LCS-71132 04/05/24 08:41Laboratory Control Sample Run: SOIL PH METER - ORION A2
pH, sat. paste 99 95 1050.107.87 s.u.

Lab ID: B24040039-010ADUP 04/05/24 09:00Sample Duplicate Run: SOIL PH METER - ORION A2
pH, sat. paste 200.10 0.37.80 s.u.

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: ASA15-5 Batch: 71170
Lab ID: LCS-71170 04/08/24 16:31Laboratory Control Sample Run: SOIL HYDROMETER_240409
Sand 100 70 1301.048.0 %
Silt 103 70 1301.030.0 %
Clay 96 70 1301.022.0 %

Lab ID: B24040039-010ADUP 04/08/24 16:31Sample Duplicate Run: SOIL HYDROMETER_240409
Sand 201.0 0.074.0 %
Silt 201.0 0.014.0 %
Clay 201.0 0.012.0 %
Texture 1.0SL

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: ASA24-5 Analytical Run: SEAL AA500_240417A
Lab ID: CCV 04/17/24 10:46Continuing Calibration Verification Standard
Phosphorus, Olsen 100 85 1151.02.5 mg/kg-dry

Lab ID: CCV 04/17/24 11:16Continuing Calibration Verification Standard
Phosphorus, Olsen 99 85 1151.02.5 mg/kg-dry

Method: ASA24-5 Batch: 71293
Lab ID: MB-71293 04/17/24 10:50Method Blank Run: SEAL AA500_240417A
Phosphorus, Olsen 0.05ND mg/kg-dry

Lab ID: LCS-71293 04/17/24 10:52Laboratory Control Sample Run: SEAL AA500_240417A
Phosphorus, Olsen 118 70 1301.052 mg/kg-dry

Lab ID: B24040039-001AMS 04/17/24 10:55Sample Matrix Spike Run: SEAL AA500_240417A
Phosphorus, Olsen 100 80 1201.042 mg/kg-dry

Lab ID: H24040277-001ADUP 04/17/24 11:20Sample Duplicate Run: SEAL AA500_240417A
Phosphorus, Olsen 301.0 5.38.9 mg/kg-dry

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: ASA29-3 Batch: 71166
Lab ID: LCS-71166 04/10/24 10:21Laboratory Control Sample Run: MISC SOILS_240410A
Organic Matter 104 70 1300.171.26 %

Lab ID: MB-71166 04/10/24 10:21Method Blank Run: MISC SOILS_240410A
Organic Matter 0.2ND %

Lab ID: B24040039-010ADUP 04/10/24 10:21Sample Duplicate Run: MISC SOILS_240410A
Organic Matter 0.17ND %

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: ASA33-8 Analytical Run: SEAL AA500_240411A
Lab ID: ICV 04/11/24 16:02Initial Calibration Verification Standard
Nitrate as N, KCL Extract 106 90 1101.01.06 mg/kg-dry

Lab ID: CCV 04/11/24 17:46Continuing Calibration Verification Standard
Nitrate as N, KCL Extract 97 90 1101.00.969 mg/kg-dry

Lab ID: CCV 04/11/24 18:03Continuing Calibration Verification Standard
Nitrate as N, KCL Extract 96 90 1101.00.958 mg/kg-dry

Lab ID: ICV 04/11/24 16:02Initial Calibration Verification Standard
Nitrate as N, KCL Extract 106 90 1101.01.1 mg/kg-dry

Method: ASA33-8 Batch: 71153
Lab ID: MB-71153 04/11/24 16:55Method Blank Run: SEAL AA500_240411A
Nitrate as N, KCL Extract 0.20.4 mg/kg-dry

Lab ID: LCS-71153 04/11/24 17:01Laboratory Control Sample Run: SEAL AA500_240411A
Nitrate as N, KCL Extract 111 70 1301.08.88 mg/kg-dry

Lab ID: B24040039-001AMS 04/11/24 17:56Sample Matrix Spike Run: SEAL AA500_240411A
Nitrate as N, KCL Extract 95 80 1201.010.3 mg/kg-dry

Lab ID: B24040039-010Adup 04/11/24 18:08Sample Duplicate Run: SEAL AA500_240411A
Nitrate as N, KCL Extract 301.0 4.61.57 mg/kg-dry

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW6010B Analytical Run: ICP2-HE_240410C
Lab ID: ICV 04/10/24 11:10Initial Calibration Verification Standard
Sodium 104 90 1101.041.7 mg/L

Lab ID: ICSA 04/10/24 11:51Interference Check Sample A
Sodium 0 01.00.0746 mg/L

Lab ID: ICSAB 04/10/24 11:55Interference Check Sample AB
Sodium 99 80 1201.019.7 mg/L

Method: SW6010B Batch: 71143
Lab ID: MB-71143 04/11/24 07:06Method Blank Run: ICP2-HE_240410C
Sodium 0.31 mg/kg
Cation Exchange Capacity 0.030.08 meq/100g

Lab ID: LCS-71143 04/11/24 07:14Laboratory Control Sample Run: ICP2-HE_240410C
Sodium 93 70 1301.0257 mg/kg
Cation Exchange Capacity 93 70 1300.08722.4 meq/100g

Lab ID: B24040039-001AMS2 04/11/24 07:26Sample Matrix Spike Run: ICP2-HE_240410C
Sodium 103 75 1251.0650 mg/kg
Cation Exchange Capacity 103 75 1250.08756.5 meq/100g

Lab ID: B24040039-001AMSD2 04/11/24 07:29Sample Matrix Spike Duplicate Run: ICP2-HE_240410C
Sodium 99 75 125 201.0 3.0630 mg/kg
Cation Exchange Capacity 99 75 125 200.087 3.054.9 meq/100g

Lab ID: B24040039-010Adup 04/11/24 08:16Sample Duplicate Run: ICP2-HE_240410C
Sodium 301.0 7.3119 mg/kg H
Cation Exchange Capacity 300.087 7.310.3 meq/100g H

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
H - Analysis performed past the method holding time
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW6010B Analytical Run: ICP2-HE_240412A
Lab ID: ICV 04/12/24 08:42Initial Calibration Verification Standard
Potassium 102 90 1101.040.7 mg/L

Lab ID: ICSA 04/12/24 08:58Interference Check Sample A
Potassium 0 01.00.0425 mg/L

Lab ID: ICSAB 04/12/24 09:02Interference Check Sample AB
Potassium 100 80 1201.020.1 mg/L

Method: SW6010B Batch: 71151
Lab ID: MB-71151 04/12/24 09:36Method Blank Run: ICP2-HE_240412A
Potassium 12 mg/kg

Lab ID: LCS-71151 04/12/24 09:44Laboratory Control Sample Run: ICP2-HE_240412A
Potassium 94 70 1301.2584 mg/kg

Lab ID: B24040039-005AMS2 04/12/24 10:31Sample Matrix Spike Run: ICP2-HE_240412A
Potassium 107 75 1251.31140 mg/kg

Lab ID: B24040039-005AMSD2 04/12/24 10:35Sample Matrix Spike Duplicate Run: ICP2-HE_240412A
Potassium 107 75 125 201.3 0.51130 mg/kg

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW6020 Analytical Run: ICPMS206-H_240414A
Lab ID: ICV 04/14/24 13:46Initial Calibration Verification Standard
Arsenic 97 90 1100.00100.0583 mg/L
Cadmium 100 90 1100.00100.0301 mg/L
Copper 99 90 1100.00100.0596 mg/L
Iron 97 90 1100.00100.292 mg/L
Lead 96 90 1100.00100.0575 mg/L
Manganese 105 90 1100.00100.316 mg/L
Molybdenum 94 90 1100.00100.0565 mg/L
Nickel 99 90 1100.00100.0591 mg/L
Zinc 101 90 1100.00100.0604 mg/L

Lab ID: ICSA 04/14/24 13:59Interference Check Sample A
Arsenic 0.0010-0.0000527 mg/L
Cadmium 0.00100.000168 mg/L
Copper 0.00100.0000608 mg/L
Iron 102 70 1300.0010102 mg/L
Lead 0.00100.000870 mg/L
Manganese 0 00.00100.000321 mg/L
Molybdenum 109 70 1300.00100.872 mg/L
Nickel 0 00.00100.000238 mg/L
Zinc 0.00100.000362 mg/L

Lab ID: ICSAB 04/14/24 14:05Interference Check Sample AB
Arsenic 110 70 1300.00100.0110 mg/L
Cadmium 107 70 1300.00100.0107 mg/L
Copper 102 70 1300.00100.0205 mg/L
Iron 104 70 1300.0010104 mg/L
Lead 0 00.00101.63E-08 mg/L
Manganese 106 70 1300.00100.0212 mg/L
Molybdenum 112 70 1300.00100.894 mg/L
Nickel 106 70 1300.00100.0211 mg/L
Zinc 119 70 1300.00100.0119 mg/L

Lab ID: CCV 04/14/24 18:14Continuing Calibration Verification Standard
Arsenic 102 90 1100.00100.0510 mg/L
Cadmium 102 90 1100.00100.0512 mg/L
Copper 102 90 1100.00100.0512 mg/L
Iron 101 90 1100.00101.31 mg/L
Lead 98 90 1100.00100.0490 mg/L
Manganese 99 90 1100.00100.0496 mg/L
Molybdenum 102 90 1100.00100.0508 mg/L
Nickel 101 90 1100.00100.0507 mg/L
Zinc 106 90 1100.00100.0530 mg/L

Lab ID: ICV 04/15/24 00:08Initial Calibration Verification Standard
Arsenic 97 90 1100.00100.0583 mg/L

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW6020 Analytical Run: ICPMS206-H_240414A
Lab ID: ICV 04/15/24 00:08Initial Calibration Verification Standard
Cadmium 98 90 1100.00100.0294 mg/L
Copper 99 90 1100.00100.0594 mg/L
Iron 100 90 1100.00100.300 mg/L
Lead 98 90 1100.00100.0587 mg/L
Manganese 103 90 1100.00100.310 mg/L
Molybdenum 94 90 1100.00100.0561 mg/L
Nickel 99 90 1100.00100.0591 mg/L
Zinc 99 90 1100.00100.0596 mg/L

Lab ID: ICSA 04/15/24 00:18Interference Check Sample A
Arsenic 0.0010-0.0000426 mg/L
Cadmium 0.00100.000140 mg/L
Copper 0.00100.0000861 mg/L
Iron 107 70 1300.0010107 mg/L
Lead 0.00100.000915 mg/L
Manganese 0 00.00100.000349 mg/L
Molybdenum 108 70 1300.00100.860 mg/L
Nickel 0 00.00100.000242 mg/L
Zinc 0.00100.000387 mg/L

Lab ID: ICSAB 04/15/24 00:25Interference Check Sample AB
Arsenic 107 70 1300.00100.0107 mg/L
Cadmium 105 70 1300.00100.0105 mg/L
Copper 101 70 1300.00100.0202 mg/L
Iron 107 70 1300.0010107 mg/L
Lead 0 00.00100.0000365 mg/L
Manganese 106 70 1300.00100.0213 mg/L
Molybdenum 112 70 1300.00100.898 mg/L
Nickel 102 70 1300.00100.0204 mg/L
Zinc 117 70 1300.00100.0117 mg/L

Method: SW6020 Batch: 71155
Lab ID: MB-71155 04/14/24 18:21Method Blank Run: ICPMS206-H_240414A
Arsenic 0.00050.01 mg/kg
Cadmium 0.00030.0007 mg/kg
Copper 0.0070.04 mg/kg
Iron 0.20.9 mg/kg
Lead 0.003ND mg/kg
Manganese 0.0090.03 mg/kg
Molybdenum 0.00080.002 mg/kg
Nickel 0.0050.008 mg/kg
Zinc 0.030.05 mg/kg

Lab ID: LCS-71155 04/14/24 18:24Laboratory Control Sample Run: ICPMS206-H_240414A
Arsenic 98 70 1300.100.170 mg/kg

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: SW6020 Batch: 71155
Lab ID: LCS-71155 04/14/24 18:24Laboratory Control Sample Run: ICPMS206-H_240414A
Copper 105 70 1300.106.04 mg/kg
Iron 84 70 1301.098.2 mg/kg
Lead 91 70 1300.102.70 mg/kg
Manganese 101 70 1300.109.25 mg/kg
Molybdenum 97 70 1300.100.263 mg/kg
Nickel 87 70 1300.102.09 mg/kg
Zinc 115 70 1300.1010.9 mg/kg

Lab ID: B24040039-009Adup 04/14/24 19:01Sample Duplicate Run: ICPMS206-H_240414A
Arsenic 200.100.0254 mg/kg H
Cadmium 200.10 9.40.140 mg/kg H
Copper 200.10 3.484.5 mg/kg H
Iron 201.0 6.56.16 mg/kg H
Lead 200.10 8.95.26 mg/kg H
Manganese 200.10 6.42.36 mg/kg H
Molybdenum 200.10 9.80.106 mg/kg H
Nickel 200.100.0369 mg/kg H
Zinc 200.10 5.87.90 mg/kg H

Lab ID: LFB-71155 04/14/24 19:07Laboratory Fortified Blank Run: ICPMS206-H_240414A
Arsenic 116 80 1200.102.89 mg/kg
Cadmium 104 80 1200.102.59 mg/kg
Copper 110 80 1200.102.74 mg/kg
Lead 96 80 1200.102.40 mg/kg
Molybdenum 99 80 1200.102.47 mg/kg
Nickel 107 80 1200.102.68 mg/kg
Zinc 114 80 1200.102.84 mg/kg

Lab ID: B24040039-001AMS 04/14/24 19:10Sample Matrix Spike Run: ICPMS206-H_240414A
Arsenic 114 75 1250.102.90 mg/kg
Cadmium 104 75 1250.102.73 mg/kg
Copper 75 1250.1066.5 mg/kg A
Lead 95 75 1250.102.96 mg/kg
Molybdenum 101 75 1250.102.82 mg/kg
Nickel 103 75 1250.102.62 mg/kg
Zinc 100 75 1250.109.23 mg/kg

Qualifiers: 

RL - Analyte Reporting Limit A - Analyte level was greater than four times the spike level - in 
accordance with the method, percent recovery is not calculated

ND - Not detected at the Reporting Limit (RL) H - Analysis performed past the method holding time
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Client: WSP Albuquerque Work Order: B24040039

QA/QC Summary Report

04/17/24Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Prepared by Helena, MT Branch

Method: USDA27a Batch: 71132
Lab ID: LCS-71132 04/05/24 08:01Laboratory Control Sample Run: SOIL DRYING OVEN 2_24040
Saturation 96 80 1200.1040.0 %

Lab ID: B24040039-010ADUP 04/05/24 08:03Sample Duplicate Run: SOIL DRYING OVEN 2_24040
Saturation 200.10 2.931.2 %

Qualifiers: 

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Shipping container/cooler in good condition?
Custody seals intact on all shipping container(s)/cooler(s)?
Custody seals intact on all sample bottles?
Chain of custody present?
Chain of custody signed when relinquished and received?
Chain of custody agrees with sample labels?
Samples in proper container/bottle?
Sample containers intact?
Sufficient sample volume for indicated test?
All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:
Containers requiring zero headspace have no headspace or 
bubble that is <6mm (1/4").
Water - pH acceptable upon receipt?

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

No

No

No
No
No
No
No
No
No
No
No

No

R £

£

£

R

£

R

R

R

R

£

£

£

£

£

£

R

£

£

£

£

R

£

£

Not Present
Not Present
Not Present

£

R

R

No VOA vials submitted

Not Applicable R

R

13.0°C  No Ice

4/1/2024Addison A. Gilbert

Return-FedEx Ground
AAG

Date Received:
Received by:

Login completed by:

Carrier name:
cjones
4/3/2024

Reviewed by:
Reviewed Date:

Contact and Corrective Action Comments:

Samples were received without a collection time on the Chain of Custody or sample labels.
Samples were received past the 180 day holding time for ABDPTA extractable metals, Cation Exchange Capacity, and 
NH4OAC Extractable Metals analyses. Samples were received past the 100 day holding time for KCL Soil Extract for 
Nitrate analysis. Proceed with all analyses per phone conversation with Doug Romig on 4/1/24.

Temp Blank received in all shipping container(s)/cooler(s)? Yes No£ R Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 
Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.
The reference date for Radon analysis is the sample collection date. The reference date for all other Radiochemical 
analyses is the analysis date. Radiochemical precision results represent a 2-sigma Total Measurement Uncertainty.
For methods that require zero headspace or require preservation check at the time of analysis due to potential 
interference, the pH is verified at analysis.  Nonconforming sample pH is documented as part of the analysis and 
included in the sample analysis comments.

Standard Reporting Procedures:

Work Order Receipt Checklist

WSP Albuquerque B24040039
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March 4, 2025 31406439.001
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Laboratory Report 
Project # 31406439 01.EXP 

Prepared for 
WSP Golder 
 

Prepared by 

 

DBS&A Soil Testing & Research Laboratory 
4400 Alameda Blvd. NE, Suite C 
Albuquerque, New Mexico 87113 
(505) 889-7752 
www.dbstephens.com 
DB23.1010.00 

October 10, 2023 



 

 

  
 4400 Alameda Boulevard NE, Suite C (505) 889-7752 
 Albuquerque, New Mexico  87113 www.dbstephens.com 

October 10, 2023 

Doug Romig  
WSP Golder 
6616 Gulton Ct. #10 
Albuquerque, NM  87109 
(505) 962-2933 

Re: DBS&A Laboratory Report for Project # 31406439 01.EXP 

Dear Doug Romig: 

Enclosed is the report for the requested laboratory services.  Please review this report and 
provide any comments as samples will be held for a maximum of 30 days.  After 30 days 
samples will be returned or disposed of in an appropriate manner.  

All testing results were evaluated subjectively for consistency and reasonableness, and the 
results appear to be reasonably representative of the material tested.  However, DBS&A does 
not assume any responsibility for interpretations or analyses based on the data enclosed, nor 
can we guarantee that these data are fully representative of the undisturbed materials at the 
field site.  We recommend that careful evaluation of these laboratory results be made for your 
particular application. 

The testing utilized to generate the enclosed report employs methods that are standard for the 
industry.  The results do not constitute a professional opinion by DBS&A, nor can the results 
affect any professional or expert opinions rendered with respect thereto by DBS&A.  You have 
acknowledged that all the testing undertaken by us, and the report provided, constitutes mere 
test results using standardized methods, and cannot be used to disqualify DBS&A from 
rendering any professional or expert opinion, having waived any claim of conflict of interest 
by DBS&A.  

We are pleased to provide this service and look forward to future laboratory testing on other 
projects.  If you have any questions about the enclosed data, please do not hesitate to call. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
SOIL TESTING & RESEARCH LABORATORY 

 
William Seward       Joleen Hines 
Assistant Laboratory Manager   Laboratory Manager 
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Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific Air

Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Perm- Atterberg Proctor
Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C eability Limits Compaction

9A-GB3 (1.45 g/cc) X X X X X X X X

9A-TP1 (1.45 g/cc) X X X X X X X X

9A-TP4 (1.45 g/cc) X X X X X X X X

9AX-TP2 (1.44 g/cc) X X X X X X X X

9AX-GB1 (1.44 g/cc) X X X X X X X X

CuL-GB1 (1.45 g/cc) X X X X X X X X

CuL-GB2 (1.45 g/cc) X X X X X X X X

USNR-GB1 (1.45 g/cc) X X X X X X X X

USNR-GB3 (1.45 g/cc) X X X X X X X X

WIP-GB1 (1.45 g/cc) X X X X X X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

4



Notes

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Sample Receipt:
Ten samples, each as loose <2mm material in a full 1-gallon resealable bag, were hand-
delivered on August 18, 2023. The samples were delivered together in a cooler and were 
received in good order. 

Sample Preparation and Testing Notes:
A portion of each sample was remolded into a testing ring to a client-specified target 
density of 1.45 g/cm3. Prior to remolding, the sub-samples were moisture adjusted in 
order to achieve a moisture content that would facilitate compaction.  The actual dry bulk 
density achieved (in g/cm3) was added to each sub-sample ID.  Each of these remolded 
sub-samples was subjected to initial properties analysis, saturated hydraulic conductivity 
testing, and the hanging column and pressure chamber portions of the moisture retention 
testing.  Separate sub-samples were obtained for the dewpoint potentiometer and relative 
humidity chamber portions of the moisture retention testing. Porosity calculations are 
based on the use of an assumed specific gravity value of either 2.65 or 2.85.
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Target Remold 
Parameters1

Dry Bulk 
Density

Moisture 
Content

Dry 
Bulk 

Density

% of 
Target 
Density

Dry 
Bulk 

Density

% 
Volume 
Change 

% of 
Initial 

Density

Dry 
Bulk 

Density

% 
Volume 
Change 

% of 
Initial 

Density
Sample Number (g/cm3) (%, g/g) (g/cm3) (%) (g/cm3) (%) (%) (g/cm3) (%) (%)

9A-GB3 (1.45 g/cc) 1.45 10.43 1.45 99.9% 1.45 --- 100% 1.45 --- 100%

9A-TP1 (1.45 g/cc) 1.45 10.32 1.45 99.9% 1.45 --- 100% 1.45 --- 100%

9A-TP4 (1.45 g/cc) 1.45 10.38 1.45 100.1% 1.45 --- 100% 1.45 --- 100%

9AX-TP2 (1.44 g/cc) 1.45 10.64 1.44 99.6% 1.44 --- 100% 1.57 -8.1% 109%

9AX-GB1 (1.44 g/cc) 1.45 12.07 1.44 99.3% 1.44 --- 100% 1.42 +1.6% 99%

CuL-GB1 (1.45 g/cc) 1.45 10.07 1.45 100.1% 1.45 --- 100% 1.45 --- 100%

CuL-GB2 (1.45 g/cc) 1.45 10.22 1.45 100.0% 1.45 --- 100% 1.45 --- 100%

USNR-GB1 (1.45 g/cc) 1.45 10.19 1.45 100.0% 1.45 --- 100% 1.45 --- 100%

USNR-GB3 (1.45 g/cc) 1.45 9.99 1.45 99.9% 1.45 --- 100% 1.45 --- 100%

WIP-GB1 (1.45 g/cc) 1.45 10.35 1.45 99.8% 1.45 --- 100% 1.45 --- 100%

2Volume Change Post Saturation: Volume change measurements were obtained after saturated hydraulic conductivity testing.
3Volume Change Post Drying Curve:  Volume change measurements were obtained throughout hanging column and pressure plate testing.  The 
'Volume Change Post Drying Curve' values represent the final sample dimensions after the last pressure plate point.  

Notes:
     "+" indicates sample swelling, "-" indicates sample settling, and "---" indicates no volume change occurred.

Summary of Sample Preparation/Volume Changes

Actual Remold Data
Volume Change
Post Saturation2

 Volume Change
Post Drying Curve3

1Target Remold Parameters: Remolded to a target dry bulk density of 1.45 g/cm3

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

9A-GB3 (1.45 g/cc) NA NA 10.4 15.1 1.45 1.60 45.4

9A-TP1 (1.45 g/cc) NA NA 10.3 15.0 1.45 1.60 45.3

9A-TP4 (1.45 g/cc) NA NA 10.4 15.1 1.45 1.60 45.2

9AX-TP2 (1.44 g/cc) NA NA 10.6 15.4 1.44 1.60 45.5

9AX-GB1 (1.44 g/cc) NA NA 12.1 17.4 1.44 1.61 49.5

CuL-GB1 (1.45 g/cc) NA NA 10.1 14.6 1.45 1.60 45.2

CuL-GB2 (1.45 g/cc) NA NA 10.2 14.8 1.45 1.60 45.3

USNR-GB1 (1.45 g/cc) NA NA 10.2 14.8 1.45 1.60 45.3

USNR-GB3 (1.45 g/cc) NA NA 10.0 14.5 1.45 1.59 45.3

WIP-GB1 (1.45 g/cc) NA NA 10.4 15.0 1.45 1.60 45.4

NA  =  Not analyzed

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Saturated Hydraulic Conductivity Tests

Oversize 
Corrected

Ksat Ksat Method of Analysis
Sample Number (cm/sec) (cm/sec) Constant Head Falling Head

9A-GB3 (1.45 g/cc) 3.0E-02 NA X

9A-TP1 (1.45 g/cc) 1.3E-02 NA X

9A-TP4 (1.45 g/cc) 2.3E-02 NA X

9AX-TP2 (1.44 g/cc) 5.8E-03 NA X

9AX-GB1 (1.44 g/cc) 2.7E-03 NA X

CuL-GB1 (1.45 g/cc) 1.1E-02 NA X

CuL-GB2 (1.45 g/cc) 9.7E-03 NA X

USNR-GB1 (1.45 g/cc) 2.4E-02 NA X

USNR-GB3 (1.45 g/cc) 2.1E-02 NA X

WIP-GB1 (1.45 g/cc) 1.6E-02 NA X

NA  =  Not applicable

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm3/cm3)

9A-GB3 (1.45 g/cc) 0 44.5
5 44.3

14 38.3
53 23.9

205 18.9
337 17.3

6833 8.9
60576 5.8

284218 4.0
849860 3.4

9A-TP1 (1.45 g/cc) 0 46.1
5 45.8

14 44.2
53 26.3

205 19.7
337 17.7

8362 9.9
58333 6.3

327764 4.3
849860 3.8

9A-TP4 (1.45 g/cc) 0 47.3
5 47.1

14 43.0
53 25.5

205 20.0
337 18.0

9688 8.8
66899 6.3

348160 4.7
849860 4.3

‡‡ Volume adjustments are applicable at this matric potential (see data sheet for this sample).

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm3/cm3)

9AX-TP2 (1.44 g/cc) 0 46.0
5 44.7 ‡‡

23 32.1 ‡‡

79 23.3 ‡‡

337 17.9 ‡‡

8770 7.5 ‡‡

54661 4.3 ‡‡

398130 2.6 ‡‡

849860 2.5 ‡‡

9AX-GB1 (1.44 g/cc) 0 49.4
5 49.8 ‡‡

23 49.7 ‡‡

79 34.3 ‡‡

337 27.7 ‡‡

16215 14.7 ‡‡

76485 11.6 ‡‡

334290 9.1 ‡‡

849860 7.9 ‡‡

CuL-GB1 (1.45 g/cc) 0 47.0
5 47.0

14 44.9
53 27.7

205 21.1
337 18.8

17948 8.4
174488 5.5
408328 4.6
849860 3.8

‡‡ Volume adjustments are applicable at this matric potential (see data sheet for this sample).

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm3/cm3)

CuL-GB2 (1.45 g/cc) 0 46.5
5 45.9

14 44.1
53 29.5

205 22.1
337 19.6

8668 9.1
51602 6.5

387116 4.2
849860 3.6

USNR-GB1 (1.45 g/cc) 0 46.5
5 46.4

14 39.4
53 22.9

205 18.5
337 16.9

10198 8.3
49154 6.2

266780 4.1
849860 3.3

USNR-GB3 (1.45 g/cc) 0 45.5
5 44.9

14 38.1
53 22.9

205 17.8
337 16.1

8872 8.2
100246 5.1
483181 3.7
849860 3.5

‡‡ Volume adjustments are applicable at this matric potential (see data sheet for this sample).

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm3/cm3)

WIP-GB1 (1.45 g/cc) 0 47.1
5 47.0

14 46.9
53 25.0

205 18.4
337 17.0

41404 8.3
100144 6.2
318280 5.6
849860 4.8

‡‡ Volume adjustments are applicable at this matric potential (see data sheet for this sample).

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Calculated Unsaturated Hydraulic Properties

Oversize Corrected

Sample Number


(cm-1)
N

(dimensionless)
r

(% vol)
s

(% vol)
r

(% vol)
s

(% vol)

9A-GB3 (1.45 g/cc) 0.0950 1.3458 3.31 45.90 NA NA

9A-TP1 (1.45 g/cc) 0.0597 1.4171 4.53 47.56 NA NA

9A-TP4 (1.45 g/cc) 0.0723 1.4054 4.64 48.77 NA NA

9AX-TP2 (1.44 g/cc) 0.1275 1.2867 0.90 47.04 NA NA

9AX-GB1 (1.44 g/cc) 0.0324 1.3240 7.48 50.85 NA NA

CuL-GB1 (1.45 g/cc) 0.0591 1.3943 4.24 48.52 NA NA

CuL-GB2 (1.45 g/cc) 0.0574 1.3451 3.17 47.61 NA NA

USNR-GB1 (1.45 g/cc) 0.0955 1.3910 4.02 48.03 NA NA

USNR-GB3 (1.45 g/cc) 0.0963 1.3878 3.76 46.79 NA NA

WIP-GB1 (1.45 g/cc) 0.0482 1.5706 6.15 48.85 NA NA

NA  =  Not applicable

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Initial Properties  
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: 9A-GB3 (1.45 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 310.17
Tare weight, ring (g): 77.52

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 210.68
Sample volume (cm3): 145.48

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.4
Volumetric Moisture Content (% vol): 15.1

Dry bulk density (g/cm3): 1.45
Wet bulk density (g/cm3): 1.60

Calculated Porosity (% vol): 45.4
Percent Saturation: 33.3

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: 9A-TP1 (1.45 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 311.90
Tare weight, ring (g): 77.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 212.93
Sample volume (cm3): 146.95

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.3
Volumetric Moisture Content (% vol): 15.0

Dry bulk density (g/cm3): 1.45
Wet bulk density (g/cm3): 1.60

Calculated Porosity (% vol): 45.3
Percent Saturation: 33.0

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded

16



Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: 9A-TP4 (1.45 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 306.31
Tare weight, ring (g): 76.53

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 208.17
Sample volume (cm3): 143.42

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.4
Volumetric Moisture Content (% vol): 15.1

Dry bulk density (g/cm3): 1.45
Wet bulk density (g/cm3): 1.60

Calculated Porosity (% vol): 45.2
Percent Saturation: 33.3

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: 9AX-TP2 (1.44 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 316.00
Tare weight, ring (g): 83.28

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 210.34
Sample volume (cm3): 145.65

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.6
Volumetric Moisture Content (% vol): 15.4

Dry bulk density (g/cm3): 1.44
Wet bulk density (g/cm3): 1.60

Calculated Porosity (% vol): 45.5
Percent Saturation: 33.8

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: 9AX-GB1 (1.44 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 321.08
Tare weight, ring (g): 84.16

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 211.40
Sample volume (cm3): 146.83

Assumed particle density (g/cm3): 2.85

Gravimetric Moisture Content (% g/g): 12.1
Volumetric Moisture Content (% vol): 17.4

Dry bulk density (g/cm3): 1.44
Wet bulk density (g/cm3): 1.61

Calculated Porosity (% vol): 49.5
Percent Saturation: 35.1

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: CuL-GB1 (1.45 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 323.08
Tare weight, ring (g): 89.72

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 212.01
Sample volume (cm3): 146.06

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.1
Volumetric Moisture Content (% vol): 14.6

Dry bulk density (g/cm3): 1.45
Wet bulk density (g/cm3): 1.60

Calculated Porosity (% vol): 45.2
Percent Saturation: 32.3

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: CuL-GB2 (1.45 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 310.33
Tare weight, ring (g): 70.93

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 217.20
Sample volume (cm3): 149.87

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.2
Volumetric Moisture Content (% vol): 14.8

Dry bulk density (g/cm3): 1.45
Wet bulk density (g/cm3): 1.60

Calculated Porosity (% vol): 45.3
Percent Saturation: 32.7

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: USNR-GB1 (1.45 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 313.37
Tare weight, ring (g): 73.99

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 217.25
Sample volume (cm3): 149.82

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.2
Volumetric Moisture Content (% vol): 14.8

Dry bulk density (g/cm3): 1.45
Wet bulk density (g/cm3): 1.60

Calculated Porosity (% vol): 45.3
Percent Saturation: 32.6

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: USNR-GB3 (1.45 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 314.85
Tare weight, ring (g): 82.68

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 211.08
Sample volume (cm3): 145.69

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.0
Volumetric Moisture Content (% vol): 14.5

Dry bulk density (g/cm3): 1.45
Wet bulk density (g/cm3): 1.59

Calculated Porosity (% vol): 45.3
Percent Saturation: 31.9

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: WSP Golder
              Job Number: DB23.1010.00

Sample Number: WIP-GB1 (1.45 g/cc)
Project: 31406439 01.EXP

Fraction Tested: <2mm

As Received Remolded
Test Date: NA 29-Aug-23

Field weight* of sample (g): 310.79
Tare weight, ring (g): 81.48

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 207.80
Sample volume (cm3): 143.59

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.4
Volumetric Moisture Content (% vol): 15.0

Dry bulk density (g/cm3): 1.45
Wet bulk density (g/cm3): 1.60

Calculated Porosity (% vol): 45.4
Percent Saturation: 33.0

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not applicable
     ---  =  This sample was not remolded
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Saturated Hydraulic Conductivity  
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Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 29.37

Sample Number: 9A-GB3 (1.45 g/cc) Sample length (cm): 4.92
Project: 31406439 01.EXP Sample diameter (cm): 6.14

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.60

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 8:35:00 23.0 5.3 85.85 56.5 60 2.9E-02 2.7E-02
30-Aug-23 8:36:00
Test # 2:

30-Aug-23 9:11:00 23.0 3.75 73.77 44.4 60 3.3E-02 3.1E-02
30-Aug-23 9:12:00
Test # 3:

30-Aug-23 9:32:00 23.0 2.9 63.87 34.5 60 3.3E-02 3.1E-02
30-Aug-23 9:33:00
Test # 4:

30-Aug-23 9:52:00 23.0 1.75 50.16 20.8 60 3.3E-02 3.1E-02
30-Aug-23 9:53:00

Average Ksat (cm/sec): 3.0E-02

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 29.46

Sample Number: 9A-TP1 (1.45 g/cc) Sample length (cm): 4.97
Project: 31406439 01.EXP Sample diameter (cm): 6.14

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.56

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 8:35:30 23.0 5.2 56.30 26.8 60 1.4E-02 1.3E-02
30-Aug-23 8:36:30
Test # 2:

30-Aug-23 9:11:30 23.0 4.25 50.08 20.6 60 1.4E-02 1.3E-02
30-Aug-23 9:12:30
Test # 3:

30-Aug-23 9:32:30 23.0 3.2 44.52 15.1 60 1.3E-02 1.2E-02
30-Aug-23 9:33:30
Test # 4:

30-Aug-23 9:52:30 23.0 2.3 39.82 10.4 60 1.3E-02 1.2E-02
30-Aug-23 9:53:30

Average Ksat (cm/sec): 1.3E-02

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 29.37

Sample Number: 9A-TP4 (1.45 g/cc) Sample length (cm): 4.86
Project: 31406439 01.EXP Sample diameter (cm): 6.13

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.52

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 8:37:00 23.0 5.3 84.91 55.5 60 2.9E-02 2.7E-02
30-Aug-23 8:38:00
Test # 2:

30-Aug-23 9:13:00 23.0 3.85 64.42 35.1 60 2.5E-02 2.3E-02
30-Aug-23 9:14:00
Test # 3:

30-Aug-23 9:34:00 23.0 2.4 50.29 20.9 60 2.4E-02 2.2E-02
30-Aug-23 9:35:00
Test # 4:

30-Aug-23 9:54:00 23.0 1.5 40.58 11.2 60 2.0E-02 1.9E-02
30-Aug-23 9:55:00

Average Ksat (cm/sec): 2.3E-02

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

0.00

0.01

0.02

0.03

0.04

0.05

0.0 0.2 0.4 0.6 0.8 1.0 1.2

V
e
lo

c
it

y
 (

c
m

/s
)

Hydraulic Gradient (cm/cm)

Velocity vs. Hydraulic Gradient

28



Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 29.26

Sample Number: 9AX-TP2 (1.44 g/cc) Sample length (cm): 4.93
Project: 31406439 01.EXP Sample diameter (cm): 6.14

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.56

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 9:13:30 23.0 4.25 38.78 9.5 60 6.2E-03 5.8E-03
30-Aug-23 9:14:30
Test # 2:

30-Aug-23 9:34:30 23.0 3.4 36.98 7.7 60 6.3E-03 5.9E-03
30-Aug-23 9:35:30
Test # 3:

30-Aug-23 9:54:30 23.0 2.6 35.11 5.9 60 6.3E-03 5.8E-03
30-Aug-23 9:55:30
Test # 4:

30-Aug-23 10:10:00 23.0 2 33.78 4.5 60 6.3E-03 5.8E-03
30-Aug-23 10:11:00

Average Ksat (cm/sec): 5.8E-03

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 28.93

Sample Number: 9AX-GB1 (1.44 g/cc) Sample length (cm): 4.98
Project: 31406439 01.EXP Sample diameter (cm): 6.13

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.51

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 8:39:00 23.0 5.9 34.97 6.0 60 2.9E-03 2.7E-03
30-Aug-23 8:40:00
Test # 2:

30-Aug-23 9:15:00 23.0 5.05 33.94 5.0 60 2.8E-03 2.6E-03
30-Aug-23 9:16:00
Test # 3:

30-Aug-23 9:36:00 23.0 4.05 32.92 4.0 60 2.8E-03 2.6E-03
30-Aug-23 9:37:00
Test # 4:

30-Aug-23 9:56:00 23.0 3 32.08 3.2 60 2.9E-03 2.7E-03
30-Aug-23 9:57:00

Average Ksat (cm/sec): 2.7E-03

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 29.95

Sample Number: CuL-GB1 (1.45 g/cc) Sample length (cm): 4.96
Project: 31406439 01.EXP Sample diameter (cm): 6.13

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.46

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 8:39:30 23.0 5.55 53.94 24.0 60 1.2E-02 1.1E-02
30-Aug-23 8:40:30
Test # 2:

30-Aug-23 9:15:30 23.0 4.7 50.63 20.7 60 1.2E-02 1.1E-02
30-Aug-23 9:16:30
Test # 3:

30-Aug-23 9:36:30 23.0 4 47.27 17.3 60 1.2E-02 1.1E-02
30-Aug-23 9:37:30
Test # 4:

30-Aug-23 9:56:30 23.0 2.95 42.99 13.0 60 1.2E-02 1.2E-02
30-Aug-23 9:57:30

Average Ksat (cm/sec): 1.1E-02

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 29.48

Sample Number: CuL-GB2 (1.45 g/cc) Sample length (cm): 5.00
Project: 31406439 01.EXP Sample diameter (cm): 6.18

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.97

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 8:41:00 23.0 5 47.16 17.7 60 9.8E-03 9.2E-03
30-Aug-23 8:42:00
Test # 2:

30-Aug-23 9:38:00 23.0 3.2 41.43 12.0 60 1.0E-02 9.7E-03
30-Aug-23 9:39:00
Test # 3:

30-Aug-23 9:58:00 23.0 2.5 39.06 9.6 60 1.1E-02 9.9E-03
30-Aug-23 9:59:00
Test # 4:

30-Aug-23 10:10:30 23.0 1.75 36.15 6.7 60 1.1E-02 9.9E-03
30-Aug-23 10:11:30

Average Ksat (cm/sec): 9.7E-03

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 29.06

Sample Number: USNR-GB1 (1.45 g/cc) Sample length (cm): 5.02
Project: 31406439 01.EXP Sample diameter (cm): 6.16

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.82

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 8:41:30 23.0 5.05 79.11 50.1 60 2.8E-02 2.6E-02
30-Aug-23 8:42:30
Test # 2:

30-Aug-23 9:17:30 23.0 4.2 68.13 39.1 60 2.6E-02 2.4E-02
30-Aug-23 9:18:30
Test # 3:

30-Aug-23 9:38:30 23.0 3.15 57.07 28.0 60 2.5E-02 2.3E-02
30-Aug-23 9:39:30
Test # 4:

30-Aug-23 9:58:30 23.0 2.35 49.48 20.4 60 2.4E-02 2.3E-02
30-Aug-23 9:59:30

Average Ksat (cm/sec): 2.4E-02

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 51.04

Sample Number: USNR-GB3 (1.45 g/cc) Sample length (cm): 4.94
Project: 31406439 01.EXP Sample diameter (cm): 6.13

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.52

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 8:43:00 23.0 5.6 94.48 43.4 60 2.2E-02 2.0E-02
30-Aug-23 8:44:00
Test # 2:

30-Aug-23 9:19:00 23.0 4.5 85.25 34.2 60 2.1E-02 2.0E-02
30-Aug-23 9:20:00
Test # 3:

30-Aug-23 9:40:00 23.0 3.6 81.29 30.3 60 2.3E-02 2.2E-02
30-Aug-23 9:41:00
Test # 4:

30-Aug-23 10:00:00 23.0 2.7 73.93 22.9 60 2.4E-02 2.2E-02
30-Aug-23 10:01:00

Average Ksat (cm/sec): 2.1E-02

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity

Constant Head Method

Job Name: WSP Golder Type of water used: TAP
   Job Number: DB23.1010.00 Collection vessel tare (g): 67.91

Sample Number: WIP-GB1 (1.45 g/cc) Sample length (cm): 4.86
Project: 31406439 01.EXP Sample diameter (cm): 6.13

Fraction Tested: <2mm Sample x-sectional area (cm2): 29.53

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
30-Aug-23 8:43:30 23.0 5.4 102.18 34.3 60 1.7E-02 1.6E-02
30-Aug-23 8:44:30
Test # 2:

30-Aug-23 9:19:30 23.0 4.25 95.21 27.3 60 1.8E-02 1.6E-02
30-Aug-23 9:20:30
Test # 3:

30-Aug-23 9:40:30 23.0 3.45 89.74 21.8 60 1.7E-02 1.6E-02
30-Aug-23 9:41:30
Test # 4:

30-Aug-23 10:00:30 23.0 2.15 81.64 13.7 60 1.8E-02 1.6E-02
30-Aug-23 10:01:30

Average Ksat (cm/sec): 1.6E-02

Oversize Corrected Ksat (cm/sec): NA        

Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines
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Moisture Retention Characteristics  
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 210.68

     Job Number: DB23.1010.00 Tare wt., ring (g): 77.52
Sample Number: 9A-GB3 (1.45 g/cc) Tare wt., screen & clamp (g): 27.58

Project: 31406439 01.EXP Initial sample volume (cm3): 145.48
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.45

Assumed particle density (g/cm3): 2.65
Initial calculated total porosity (% ): 45.35

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 13:20 380.59 0 44.55

6-Sep-23 8:00 380.23 5.0 44.30
13-Sep-23 10:30 371.43 14.0 38.25
20-Sep-23 10:15 350.57 53.0 23.91
27-Sep-23 9:00 343.23 205.0 18.87

Pressure plate: 7-Oct-23 12:45 340.89 337 17.26

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 --- --- --- ---
14.0 --- --- --- ---
53.0 --- --- --- ---
205.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: 9A-GB3 (1.45 g/cc)

Initial sample bulk density (g/cm3): 1.45
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 189.90
Tare weight, jar (g): 115.29

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 13-Sep-23 14:43 194.50 6833 8.93

8-Sep-23 15:18 192.87 60576 5.76
6-Sep-23 13:17 191.96 284218 4.00

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 6833 --- --- --- ---

60576 --- --- --- ---
284218 --- --- --- ---

Dry weight* of relative humidity box sample (g): 74.74
Tare weight (g): 37.57

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 75.62 849860 3.40

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 --- --- --- ---

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points

Sample Number:  9A-GB3 (1.45 g/cc)
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Predicted Water Retention Curve and Data Points

Sample Number:  9A-GB3 (1.45 g/cc)

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

1.E+05

1.E+06

0 10 20 30 40 50 60 70

P
re

s
s

u
re

 H
e

a
d

 (
-c

m
 w

a
te

r)

Moisture Content (%,cm3/cm3)

Hanging column

Pressure plate

Dew point potentiometer

Rh box

Predicted curve

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

40



Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  9A-GB3 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  9A-GB3 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  9A-GB3 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  9A-GB3 (1.45 g/cc)
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 212.93

     Job Number: DB23.1010.00 Tare wt., ring (g): 77.00
Sample Number: 9A-TP1 (1.45 g/cc) Tare wt., screen & clamp (g): 26.52

Project: 31406439 01.EXP Initial sample volume (cm3): 146.95
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.45

Assumed particle density (g/cm3): 2.65
Initial calculated total porosity (% ): 45.32

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 13:20 384.16 0 46.08

6-Sep-23 8:00 383.74 5.0 45.79
13-Sep-23 10:30 381.40 14.0 44.20
20-Sep-23 10:15 355.09 53.0 26.30
27-Sep-23 9:00 345.37 205.0 19.68

Pressure plate: 7-Oct-23 12:45 342.43 337 17.68

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 --- --- --- ---
14.0 --- --- --- ---
53.0 --- --- --- ---
205.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

45



Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: 9A-TP1 (1.45 g/cc)

Initial sample bulk density (g/cm3): 1.45
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 183.38
Tare weight, jar (g): 117.59

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 14-Sep-23 10:35 187.89 8362 9.93

8-Sep-23 15:36 186.24 58333 6.29
6-Sep-23 14:41 185.33 327764 4.29

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 8362 --- --- --- ---

58333 --- --- --- ---
327764 --- --- --- ---

Dry weight* of relative humidity box sample (g): 92.56
Tare weight (g): 41.59

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 93.89 849860 3.77

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 --- --- --- ---

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points

Sample Number:  9A-TP1 (1.45 g/cc)
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Predicted Water Retention Curve and Data Points

Sample Number:  9A-TP1 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  9A-TP1 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  9A-TP1 (1.45 g/cc)

1.E-12

1.E-11

1.E-10

1.E-09

1.E-08

1.E-07

1.E-06

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

0 10 20 30 40 50 60 70

H
y
d

ra
u

li
c

 C
o

n
d

u
c
ti

v
it

y
 (

c
m

/s
)

Moisture Content (%,cm3/cm3)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

50



Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  9A-TP1 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  9A-TP1 (1.45 g/cc)
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 208.17

     Job Number: DB23.1010.00 Tare wt., ring (g): 76.53
Sample Number: 9A-TP4 (1.45 g/cc) Tare wt., screen & clamp (g): 27.36

Project: 31406439 01.EXP Initial sample volume (cm3): 143.42
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.45

Assumed particle density (g/cm3): 2.65
Initial calculated total porosity (% ): 45.23

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 13:25 379.92 0 47.32

6-Sep-23 8:00 379.61 5.0 47.10
13-Sep-23 10:30 373.80 14.0 43.05
20-Sep-23 10:15 348.68 53.0 25.53
27-Sep-23 9:00 340.70 205.0 19.97

Pressure plate: 7-Oct-23 12:45 337.88 337 18.00

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 --- --- --- ---
14.0 --- --- --- ---
53.0 --- --- --- ---
205.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: 9A-TP4 (1.45 g/cc)

Initial sample bulk density (g/cm3): 1.45
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 173.88
Tare weight, jar (g): 113.32

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 14-Sep-23 10:55 177.57 9688 8.84

11-Sep-23 15:10 176.51 66899 6.30
7-Sep-23 12:35 175.83 348160 4.67

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 9688 --- --- --- ---

66899 --- --- --- ---
348160 --- --- --- ---

Dry weight* of relative humidity box sample (g): 81.34
Tare weight (g): 39.40

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 82.59 849860 4.32

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 --- --- --- ---

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points

Sample Number:  9A-TP4 (1.45 g/cc)
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Predicted Water Retention Curve and Data Points

Sample Number:  9A-TP4 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  9A-TP4 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  9A-TP4 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  9A-TP4 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  9A-TP4 (1.45 g/cc)
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 210.34

     Job Number: DB23.1010.00 Tare wt., ring (g): 83.28
Sample Number: 9AX-TP2 (1.44 g/cc) Tare wt., screen & clamp (g): 27.90

Project: 31406439 01.EXP Initial sample volume (cm3): 145.65
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.44

Assumed particle density (g/cm3): 2.65
Initial calculated total porosity (% ): 45.50

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 13:35 388.57 0 46.04

6-Sep-23 8:15 382.56 5.0 44.71 ‡‡

13-Sep-23 10:30 364.48 23.0 32.11 ‡‡

20-Sep-23 10:30 352.70 79.0 23.30 ‡‡

Pressure plate: 2-Oct-23 6:30 345.50 337 17.92 ‡‡

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 136.51 -6.27% 1.54 41.86
23.0 133.79 -8.14% 1.57 40.67
79.0 133.79 -8.14% 1.57 40.67

Pressure plate: 337 133.79 -8.14% 1.57 40.67

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: 9AX-TP2 (1.44 g/cc)

Initial sample bulk density (g/cm3): 1.44
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 189.62
Tare weight, jar (g): 116.62

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 18-Sep-23 13:02 193.09 8770 7.47 ‡‡

13-Sep-23 15:08 191.62 54661 4.32 ‡‡

7-Sep-23 15:05 190.84 398130 2.64 ‡‡

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 8770 133.79 -8.14% 1.57 40.67

54661 133.79 -8.14% 1.57 40.67
398130 133.79 -8.14% 1.57 40.67

Dry weight* of relative humidity box sample (g): 76.92
Tare weight (g): 37.28

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 77.56 849860 2.53 ‡‡

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 133.79 -8.14% 1.57 40.67

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points

Sample Number:  9AX-TP2 (1.44 g/cc)
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Predicted Water Retention Curve and Data Points

Sample Number:  9AX-TP2 (1.44 g/cc)
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Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  9AX-TP2 (1.44 g/cc)
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Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  9AX-TP2 (1.44 g/cc)
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Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  9AX-TP2 (1.44 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  9AX-TP2 (1.44 g/cc)
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 211.40

     Job Number: DB23.1010.00 Tare wt., ring (g): 84.16
Sample Number: 9AX-GB1 (1.44 g/cc) Tare wt., screen & clamp (g): 24.29

Project: 31406439 01.EXP Initial sample volume (cm3): 146.83
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.44

Assumed particle density (g/cm3): 2.85
Initial calculated total porosity (% ): 49.48

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 13:35 392.35 0 49.38

6-Sep-23 8:15 394.62 5.0 49.82 ‡‡

13-Sep-23 10:30 394.00 23.0 49.67 ‡‡

20-Sep-23 10:30 370.95 79.0 34.26 ‡‡

Pressure plate: 2-Oct-23 6:30 361.16 337 27.70 ‡‡

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 150.07 +2.21% 1.41 50.57
23.0 149.28 +1.67% 1.42 50.31
79.0 149.16 +1.59% 1.42 50.27

Pressure plate: 337 149.16 +1.59% 1.42 50.27

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: 9AX-GB1 (1.44 g/cc)

Initial sample bulk density (g/cm3): 1.44
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 174.49
Tare weight, jar (g): 111.83

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 15-Sep-23 9:06 180.97 16215 14.66 ‡‡

13-Sep-23 14:49 179.61 76485 11.57 ‡‡

8-Sep-23 16:39 178.53 334290 9.14 ‡‡

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 16215 149.16 +1.59% 1.42 50.27

76485 149.16 +1.59% 1.42 50.27
334290 149.16 +1.59% 1.42 50.27

Dry weight* of relative humidity box sample (g): 77.97
Tare weight (g): 38.79

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 80.16 849860 7.91 ‡‡

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 149.16 +1.59% 1.42 50.27

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points

Sample Number:  9AX-GB1 (1.44 g/cc)
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Predicted Water Retention Curve and Data Points

Sample Number:  9AX-GB1 (1.44 g/cc)
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Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  9AX-GB1 (1.44 g/cc)
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Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  9AX-GB1 (1.44 g/cc)
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Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  9AX-GB1 (1.44 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  9AX-GB1 (1.44 g/cc)
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 212.01

     Job Number: DB23.1010.00 Tare wt., ring (g): 89.72
Sample Number: CuL-GB1 (1.45 g/cc) Tare wt., screen & clamp (g): 24.11

Project: 31406439 01.EXP Initial sample volume (cm3): 146.06
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.45

Assumed particle density (g/cm3): 2.65
Initial calculated total porosity (% ): 45.22

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 13:40 394.50 0 47.01

6-Sep-23 8:00 394.49 5.0 47.00
13-Sep-23 10:30 391.35 14.0 44.85
20-Sep-23 10:15 366.23 53.0 27.65
27-Sep-23 9:00 356.61 205.0 21.07

Pressure plate: 7-Oct-23 12:45 353.37 337 18.85

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 --- --- --- ---
14.0 --- --- --- ---
53.0 --- --- --- ---
205.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: CuL-GB1 (1.45 g/cc)

Initial sample bulk density (g/cm3): 1.45
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 190.28
Tare weight, jar (g): 111.60

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 14-Sep-23 13:10 194.84 17948 8.41

8-Sep-23 16:09 193.27 174488 5.52
7-Sep-23 12:33 192.78 408328 4.61

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 17948 --- --- --- ---

174488 --- --- --- ---
408328 --- --- --- ---

Dry weight* of relative humidity box sample (g): 83.02
Tare weight (g): 45.48

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 84.00 849860 3.81

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 --- --- --- ---

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points

Sample Number:  CuL-GB1 (1.45 g/cc)
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Predicted Water Retention Curve and Data Points

Sample Number:  CuL-GB1 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  CuL-GB1 (1.45 g/cc)

1.E-09

1.E-08

1.E-07

1.E-06

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

0 10 20 30 40 50 60 70

R
e
la

ti
v
e

 H
y
d

ra
u

li
c

 C
o

n
d

u
c
ti

v
it

y

Moisture Content (%,cm3/cm3)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

81



Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  CuL-GB1 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  CuL-GB1 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  CuL-GB1 (1.45 g/cc)
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 217.20

     Job Number: DB23.1010.00 Tare wt., ring (g): 70.93
Sample Number: CuL-GB2 (1.45 g/cc) Tare wt., screen & clamp (g): 27.38

Project: 31406439 01.EXP Initial sample volume (cm3): 149.87
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.45

Assumed particle density (g/cm3): 2.65
Initial calculated total porosity (% ): 45.31

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 13:45 385.27 0 46.55

6-Sep-23 8:00 384.27 5.0 45.88
13-Sep-23 10:30 381.60 14.0 44.10
20-Sep-23 10:15 359.78 53.0 29.54
27-Sep-23 9:00 348.69 205.0 22.14

Pressure plate: 7-Oct-23 12:45 344.88 337 19.60

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 --- --- --- ---
14.0 --- --- --- ---
53.0 --- --- --- ---
205.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: CuL-GB2 (1.45 g/cc)

Initial sample bulk density (g/cm3): 1.45
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 190.07
Tare weight, jar (g): 110.55

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 15-Sep-23 9:55 195.07 8668 9.11

11-Sep-23 15:47 193.61 51602 6.46
7-Sep-23 13:04 192.37 387116 4.20

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 8668 --- --- --- ---

51602 --- --- --- ---
387116 --- --- --- ---

Dry weight* of relative humidity box sample (g): 93.24
Tare weight (g): 42.57

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 94.49 849860 3.57

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 --- --- --- ---

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.

86



Water Retention Data Points

Sample Number:  CuL-GB2 (1.45 g/cc)
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Predicted Water Retention Curve and Data Points

Sample Number:  CuL-GB2 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  CuL-GB2 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  CuL-GB2 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  CuL-GB2 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  CuL-GB2 (1.45 g/cc)
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 217.25

     Job Number: DB23.1010.00 Tare wt., ring (g): 73.99
Sample Number: USNR-GB1 (1.45 g/cc) Tare wt., screen & clamp (g): 28.02

Project: 31406439 01.EXP Initial sample volume (cm3): 149.82
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.45

Assumed particle density (g/cm3): 2.65
Initial calculated total porosity (% ): 45.28

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 13:55 388.87 0 46.46

6-Sep-23 8:00 388.78 5.0 46.40
13-Sep-23 10:30 378.24 14.0 39.37
20-Sep-23 10:15 353.53 53.0 22.87
27-Sep-23 9:00 346.91 205.0 18.45

Pressure plate: 7-Oct-23 12:45 344.58 337 16.90

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 --- --- --- ---
14.0 --- --- --- ---
53.0 --- --- --- ---
205.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: USNR-GB1 (1.45 g/cc)

Initial sample bulk density (g/cm3): 1.45
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 172.01
Tare weight, jar (g): 113.35

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 18-Sep-23 13:25 175.35 10198 8.26

14-Sep-23 13:37 174.50 49154 6.16
7-Sep-23 14:14 173.65 266780 4.06

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 10198 --- --- --- ---

49154 --- --- --- ---
266780 --- --- --- ---

Dry weight* of relative humidity box sample (g): 87.24
Tare weight (g): 46.66

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 88.18 849860 3.35

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 --- --- --- ---

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points

Sample Number:  USNR-GB1 (1.45 g/cc)
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Predicted Water Retention Curve and Data Points

Sample Number:  USNR-GB1 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  USNR-GB1 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  USNR-GB1 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  USNR-GB1 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  USNR-GB1 (1.45 g/cc)
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 211.08

     Job Number: DB23.1010.00 Tare wt., ring (g): 82.68
Sample Number: USNR-GB3 (1.45 g/cc) Tare wt., screen & clamp (g): 27.89

Project: 31406439 01.EXP Initial sample volume (cm3): 145.69
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.45

Assumed particle density (g/cm3): 2.65
Initial calculated total porosity (% ): 45.33

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 14:00 387.94 0 45.50

6-Sep-23 8:00 387.02 5.0 44.87
13-Sep-23 10:30 377.14 14.0 38.09
20-Sep-23 10:15 355.01 53.0 22.90
27-Sep-23 9:00 347.52 205.0 17.76

Pressure plate: 7-Oct-23 12:45 345.14 337 16.12

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 --- --- --- ---
14.0 --- --- --- ---
53.0 --- --- --- ---
205.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: USNR-GB3 (1.45 g/cc)

Initial sample bulk density (g/cm3): 1.45
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 185.42
Tare weight, jar (g): 111.95

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 19-Sep-23 10:54 189.58 8872 8.20

14-Sep-23 13:50 188.01 100246 5.11
8-Sep-23 17:15 187.31 483181 3.73

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 8872 --- --- --- ---

100246 --- --- --- ---
483181 --- --- --- ---

Dry weight* of relative humidity box sample (g): 99.88
Tare weight (g): 40.67

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 101.30 849860 3.48

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 --- --- --- ---

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points

Sample Number:  USNR-GB3 (1.45 g/cc)

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

1.E+05

1.E+06

0 10 20 30 40 50 60 70

P
re

s
s

u
re

 H
e
a

d
 (

-c
m

 w
a

te
r)

Moisture Content (%,cm3/cm3)

Hanging column

Pressure plate

Dew point potentiometer

Rh box

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

103



Predicted Water Retention Curve and Data Points

Sample Number:  USNR-GB3 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  USNR-GB3 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  USNR-GB3 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  USNR-GB3 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  USNR-GB3 (1.45 g/cc)
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Moisture Retention Data
Hanging Column / Pressure Plate

(Soil-Water Characteristic Curve)
     Job Name: WSP Golder Dry wt. of sample (g): 207.80

     Job Number: DB23.1010.00 Tare wt., ring (g): 81.48
Sample Number: WIP-GB1 (1.45 g/cc) Tare wt., screen & clamp (g): 24.25

Project: 31406439 01.EXP Initial sample volume (cm3): 143.59
Fraction Tested: <2mm Initial dry bulk density (g/cm3): 1.45

Assumed particle density (g/cm3): 2.65
Initial calculated total porosity (% ): 45.39

Matric Moisture
Weight* Potential Content †

Date Time (g) (-cm water) (% vol)
Hanging column: 30-Aug-23 13:05 381.20 0 47.13

6-Sep-23 8:00 381.08 5.0 47.05
13-Sep-23 10:30 380.88 14.0 46.91
20-Sep-23 10:15 349.47 53.0 25.03
27-Sep-23 9:00 339.95 205.0 18.40

Pressure plate: 7-Oct-23 12:45 337.96 337 17.01

Volume Adjusted Data 1

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)

Hanging column: 0.0 --- --- --- ---
5.0 --- --- --- ---
14.0 --- --- --- ---
53.0 --- --- --- ---
205.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:

1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)
Sample Number: WIP-GB1 (1.45 g/cc)

Initial sample bulk density (g/cm3): 1.45
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 195.00
Tare weight, jar (g): 114.66

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Dew point potentiometer: 15-Sep-23 10:31 199.58 41404 8.25

11-Sep-23 16:22 198.46 100144 6.23
8-Sep-23 17:21 198.08 318280 5.56

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 41404 --- --- --- ---

100144 --- --- --- ---
318280 --- --- --- ---

Dry weight* of relative humidity box sample (g): 74.99
Tare weight (g): 39.91

Weight* Water Potential Moisture Content †

Date Time (g) (-cm water) (% vol)
Relative humidity box: 29-Aug-23 12:00 76.14 849860 4.76

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 849860 --- --- --- ---

Comments:

1

2

* Weight including tares
†

‡‡

Laboratory analysis by: D. O'Dowd
Data entered by: W. Seward

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points

Sample Number:  WIP-GB1 (1.45 g/cc)
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Predicted Water Retention Curve and Data Points

Sample Number:  WIP-GB1 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number:  WIP-GB1 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Moisture Content

Sample Number:  WIP-GB1 (1.45 g/cc)
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Plot of Relative Hydraulic Conductivity vs Pressure Head

Sample Number:  WIP-GB1 (1.45 g/cc)
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Plot of Hydraulic Conductivity vs Pressure Head

Sample Number:  WIP-GB1 (1.45 g/cc)
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Laboratory Tests and Methods 
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Dry Bulk Density: ASTM D7263

Moisture Content: ASTM D7263, ASTM D2216

Calculated Porosity: ASTM D7263

Saturated Hydraulic Conductivity:
Falling or Constant Head: 

(Rigid Wall)
ASTM D5856M

Hanging Column Method: ASTM D6836 (modified apparatus)

Pressure Plate Method: ASTM D6836

Water Potential (Dewpoint 
Potentiometer) Method:

ASTM D6836

Relative Humidity (Box) 
Method:

Campbell, G. and G. Gee. 1986. Water Potential: Miscellaneous Methods.  Chp. 25, pp. 
631-632, in A. Klute (ed.), Methods of Soil Analysis. Part 1. American Society of 
Agronomy, Madison, WI; Karathanasis & Hajek. 1982. Quantitative Evaluation of Water 
Adsorption on Soil Clays.  SSA Journal 46:1321-1325

Moisture Retention 
Characteristics & 
Calculated Unsaturated 
Hydraulic Conductivity:

ASTM D6836; van Genuchten, M.T. 1980. A closed-form equation for predicting the 
hydraulic conductivity of unsaturated soils. SSSAJ 44:892-898; van Genuchten, M.T., F.J. 
Leij, and S.R. Yates. 1991. The RETC code for quantifying the hydraulic functions of 
unsaturated soils. Robert S. Kerr Environmental Research Laboratory, Office of Research 
and Development, U.S. Environmental Protection Agency, Ada, Oklahoma. 
EPA/600/2091/065. December 1991

Tests and Methods 
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December 2024 31406439.001

Soil Water Characteristic Curve
9A-TP1

1.0E-03

1.0E-02

1.0E-01

1.0E+00

1.0E+01

1.0E+02

1.0E+03

1.0E+04

1.0E+05

1.0E+06

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

M
at

ric
 P

ot
en

tia
l (

-c
m

)

Volumetric Water Content (cm3/cm3)

Whole Soil

Fine Earth

Fine Earth Points

Whole Soil Points

1



December 2024 31406439.001

Soil Water Characteristic Curve
9A-TP4
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December 2024 31406439.001

Soil Water Characteristic Curve
9A-TP4
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December 2024 31406439.001

Soil Water Characteristic Curve
9A-GB3
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December 2024 31406439.001

Soil Water Characteristic Curve
9AX-TP2
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December 2024 31406439.001

Soil Water Characteristic Curve
9AX-GB1
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December 2024 31406439.001

Soil Water Characteristic Curve
CuL-GB1 
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December 2024 31406439.001

Soil Water Characteristic Curve
USNR-GB1
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December 2024 31406439.001

Soil Water Characteristic Curve
USNR-GB3 (<2mm) (1.65 g/cc)
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December 2024 31406439.001

Soil Water Characteristic Curve
WIP-GB1
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