
 
Great Western Operating Company, LLC 

Flessner 9 Production Facility – Saline-Sodic Soil Sampling Summary 
 

Flessner 9 Production Facility 
SWSE SEC 19 T1S R56W 

COGCC Remediation Project #8430 
Washington County, CO 

 
On March 31, 2021, Great Western Operating Company, LLC (Great Western) contracted a Pilgrim 
Construction Company, LLC (Pilgrim) Certified Professional Soil Scientist to conduct a site assessment of 
the Flessner 9 production facility and former skimming pond areas. Site conditions were documented, 
and two soil samples were collected from the areas where crop growth appeared to be the most 
stressed. Two discrete soil samples were collected at a depth of 6.0-inches below the ground surface. 
Those two soil samples were shipped to Summit Scientific Laboratory in Golden, Colorado for saline-
sodic soil analyses. Soil samples were previously collected from these areas during the November 18, 
2019 and July 23, 2020 site assessments. The attached Figure 1 illustrates the soil sample locations and 
the attached photo depicts the site conditions on March 31, 2021. 

Soil sample results have been provided in the Table below with the results from the previous two soil 
assessments used for comparative analysis. Soil electrical conductivity (EC) levels in S1 increased from 
11.8 to 14.4 mmhos/cm and decreased in S2 from 10.2 to 7.36 mmhos/cm based on the results from the 
July 23, 2020 site assessment. Soil EC is a measure of soluble salts in the soil profile. Given the dry 
weather conditions this year, it would make sense that the soluble salts in the soil profile at the Flessner 
9 location would rise to the soil surface during the evaporation of soil moisture during the summer 
months. Soil sodium adsorption ratio (SAR) levels in both S1 and S2 increased from the July 23, 2020 site 
assessment. SAR increased in S1 from 29.8 to 41.1 and increased in S2 from 19.0 to 20.1; however, SAR 
levels remain lower than the November 18, 2019 levels. Exchangeable sodium percentages (ESP) 
decreased in S1 from 39.5 to 37.3% and decreased in S2 from 28.3 to 22.1% based on results from the 
July 23, 2020 site assessment. A copy of the laboratory analytical report from the March 31, 2021 soil 
sampling event is attached. 

 

Sample ID Coordinates Depth 
S1 39.947147, -103.696267 6.0-inches 
S2 39.347142, -103.695858 6.0-inches 



 
Sample 
ID 

CEC 
pH 

EC Calcium Magnesium Sodium 
SAR 

ESP 
meq/100g mmhos/cm meq/L % 

November 18, 2019 
S1 (0-6") 25.0 7.8 13.5 22.7 11.3 226 54.9 31.6 
S2 (0-6") 34.8 8.0 9.4 4.21 4.13 120 59.0 32.8 

July 23, 2020 
S1 (0-6") 24.2 7.9 11.8 21.8 3.3 105 29.8 39.5 
S2 (0-6") 32.6 7.8 10.2 25.1 7.7 77.2 19.0 28.3 

March 31, 2021 
S1 (0-6") 13.2 8.25 14.4 22.3 4.32 150 41.1 37.3 
S2 (0-6") 14.3 8.38 7.36 18.3 4.86 68.3 20.1 22.1 

 
Great Western proposes to continue to monitor this location for comparative surface vegetative 
coverage and will routinely collect soil samples to track and monitor saline-sodic soil conditions. The 
next round of soil sampling will be collected from the same locations as summarized above in the Fall of 
2021 after the area receives rainfall and snowmelt from the upcoming spring and fall seasons. Following 
the receipt of the laboratory analytical report, sample results will be reported, and the sampling 
schedule will be updated on a Supplemental Form 27. 
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Soil Sample S1

1001 17th Street, Suite 2000
Denver, CO 80202
TEL. 303-398-0302

Flessner 9
Soil Sample Locations – 11/18/2019, 7/22/2020, and 3/31/2021

SWSE 19 T1S R56W
Washington County, Colorado
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Soil Sample S2



View:  Toward the East/Northeast Across Agricultural

           Field from the Flessner 9 Tank Battery

Date:  March 31, 2021



Summit Scientific
303.277.9310 

4653 Table Mountain Drive,  Golden, Colorado  80403

Pilgrim Construction Company

RE: FLESSNER 9

Fort Collins, CO 80525

3000 Adobe Drive

James Hartsig

Paul Shrewsbury

President

Enclosed are the results of analyses for samples received by Summit Scientific on 04/01/21 10:45. If you have any 

questions concerning this report, please feel free to contact me.

Sincerely, 

April 13, 2021

2104024Work Order #



Project:

Project Number:

Project Manager:

Reported:

Pilgrim Construction Company

3000 Adobe Drive
[none]

James Hartsig 04/13/21 14:01Fort Collins CO, 80525

FLESSNER 9

S2

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

S1 2104024-01 Soil 03/31/21 11:00 04/01/21 10:45

S2 2104024-02 Soil 03/31/21 11:10 04/01/21 10:45

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Pilgrim Construction Company

3000 Adobe Drive
[none]

James Hartsig 04/13/21 14:01Fort Collins CO, 80525

FLESSNER 9

S2

S1

2104024-01 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2) - Saturated Paste Extraction

03/31/21 11:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B446 BED0121 04/07/21 04/09/21 mg/L dry 1Calcium 0.0595

"51.8 " " "" "Magnesium 0.0595

"3440 " " "" "Sodium 0.0595

Calculated Analysis

03/31/21 11:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

USDA60 6(20a)37.3 BED0204 04/12/21 04/12/21 % 1Exchangeable Sodium Percent 0.100

Calculation41.1 BED0169 04/09/21 04/09/21 units "Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

03/31/21 11:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation84.0 BED0127 04/08/21 04/08/21 % 1% Solids

Specific Conductance by EPA Method 120.1, Saturated Paste Extraction

03/31/21 11:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.114.4 BED0151 04/08/21 04/08/21 mmhos/cm 1Specific Conductance (EC) 0.0100

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

03/31/21 11:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 9045D8.25 BED0152 04/08/21 04/08/21 pH Units 1pH

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Pilgrim Construction Company

3000 Adobe Drive
[none]

James Hartsig 04/13/21 14:01Fort Collins CO, 80525

FLESSNER 9

S2

S2

2104024-02 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2) - Saturated Paste Extraction

03/31/21 11:10Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B365 BED0121 04/07/21 04/09/21 mg/L dry 1Calcium 0.0597

"58.3 " " "" "Magnesium 0.0597

"1570 " " "" "Sodium 0.0597

Calculated Analysis

03/31/21 11:10Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

USDA60 6(20a)22.1 BED0204 04/12/21 04/12/21 % 1Exchangeable Sodium Percent 0.100

Calculation20.1 BED0169 04/09/21 04/09/21 units "Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

03/31/21 11:10Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation83.7 BED0127 04/08/21 04/08/21 % 1% Solids

Specific Conductance by EPA Method 120.1, Saturated Paste Extraction

03/31/21 11:10Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.17.36 BED0151 04/08/21 04/08/21 mmhos/cm 1Specific Conductance (EC) 0.0100

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction

03/31/21 11:10Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 9045D8.38 BED0152 04/08/21 04/08/21 pH Units 1pH

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Pilgrim Construction Company

3000 Adobe Drive
[none]

James Hartsig 04/13/21 14:01Fort Collins CO, 80525

FLESSNER 9

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Soluble Nutrients by EPA 6020/USDA60 6(2) - Saturated Paste Extraction - Quality Control

Summit Scientific

Batch BED0121 - General Preparation

Blank (BED0121-BLK1) Prepared: 04/07/21  Analyzed: 04/09/21 

Calcium mg/L wetND 0.0500

Magnesium "ND 0.0500

Sodium "ND 0.0500

LCS (BED0121-BS1) Prepared: 04/07/21  Analyzed: 04/09/21 

Calcium mg/L wet6.09 0.0500 5.00 70-130122

Magnesium "6.50 0.0500 5.00 70-130130

Sodium "6.08 0.0500 5.00 70-130122

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Pilgrim Construction Company

3000 Adobe Drive
[none]

James Hartsig 04/13/21 14:01Fort Collins CO, 80525

FLESSNER 9

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Physical Parameters by APHA/ASTM/EPA Methods - Quality Control

Summit Scientific

Batch BED0127 - General Preparation

Duplicate (BED0127-DUP1) Prepared & Analyzed: 04/08/21 Source: 2104005-03

% Solids %75.4 75.2 200.267

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Pilgrim Construction Company

3000 Adobe Drive
[none]

James Hartsig 04/13/21 14:01Fort Collins CO, 80525

FLESSNER 9

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Specific Conductance by EPA Method 120.1, Saturated Paste Extraction - Quality Control

Summit Scientific

Batch BED0151 - General Preparation

Blank (BED0151-BLK1) Prepared & Analyzed: 04/08/21 

Specific Conductance (EC) mmhos/cmND 0.0100

LCS (BED0151-BS1) Prepared & Analyzed: 04/08/21 

Specific Conductance (EC) mmhos/cm0.152 0.0100 0.150 90-110101

Duplicate (BED0151-DUP1) Prepared & Analyzed: 04/08/21 Source: 2103341-03

Specific Conductance (EC) mmhos/cm4.61 0.0100 4.50 202.42

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Pilgrim Construction Company

3000 Adobe Drive
[none]

James Hartsig 04/13/21 14:01Fort Collins CO, 80525

FLESSNER 9

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Physical Parameters by APHA/ASTM/EPA Methods, Saturated Paste Extraction - Quality Control

Summit Scientific

Batch BED0152 - General Preparation

LCS (BED0152-BS1) Prepared & Analyzed: 04/08/21 

pH pH Units9.29 9.21 95-105101

Duplicate (BED0152-DUP1) Prepared & Analyzed: 04/08/21 Source: 2103341-03

pH pH Units8.18 8.11 200.859

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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210402038Task No:

Analytical Results

Summit Scientific
Paul Shrewsbury

Company:
Report To:

4653 Table Mountain Drive
Golden CO  80403
 

Date Received
Reported:
Client PO:

Client Project: 

4/8/21
4/2/21

2104024 

S1Customer Sample ID

Test MethodResult 

210402038-01Lab Number:
Sample Date/Time: 3/31/21 11:00 AM Soil - EnvironmentalMatrix:

Reporting Limit Date Analyzed Analyzed By

Dry Weight Basis
Cation Exchange Capacity ASA2 8-3      13.2 meq/100g 0.1 4/6/21 PJL

DATA APPROVED FOR RELEASE BY

ASA = "Methods of Soil Analysis, Parts 1 and 2", Second Edition, American Society of Agronomy and Soil Science
              Society of America.  Madison, WI, 1982.
SW-846 = "Test Methods for Evaluating Solid Waste"; USEPA; November 1986
AB-DTPA = "Soil Testing Methods Used at Colorado State University for the Evaluation of Fertlity, Salinity and Trace Element
               Toxicity"; Colorado State University Technical Bulletin LTB88-2; Jan 1998; SM Workman, PN Soltanpour and RH 
Follett.

210402038
10411 Heinz Way   / Commerce City, CO  80640  /  303-659-2313

Mailing Address: P.O. Box 507  /  Brighton, CO  80601-0507 1/2
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210402038Task No:

Analytical Results

Summit Scientific
Paul Shrewsbury

Company:
Report To:

4653 Table Mountain Drive
Golden CO  80403
 

Date Received
Reported:
Client PO:

Client Project: 

4/8/21
4/2/21

2104024 

S2Customer Sample ID

Test MethodResult 

210402038-02Lab Number:
Sample Date/Time: 3/31/21 11:10 AM Soil - EnvironmentalMatrix:

Reporting Limit Date Analyzed Analyzed By

Dry Weight Basis
Cation Exchange Capacity ASA2 8-3      14.3 meq/100g 0.1 4/6/21 PJL

DATA APPROVED FOR RELEASE BY

ASA = "Methods of Soil Analysis, Parts 1 and 2", Second Edition, American Society of Agronomy and Soil Science
              Society of America.  Madison, WI, 1982.
SW-846 = "Test Methods for Evaluating Solid Waste"; USEPA; November 1986
AB-DTPA = "Soil Testing Methods Used at Colorado State University for the Evaluation of Fertlity, Salinity and Trace Element
               Toxicity"; Colorado State University Technical Bulletin LTB88-2; Jan 1998; SM Workman, PN Soltanpour and RH 
Follett.

210402038
10411 Heinz Way   / Commerce City, CO  80640  /  303-659-2313

Mailing Address: P.O. Box 507  /  Brighton, CO  80601-0507 2/2
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Project:

Project Number:

Project Manager:

Reported:

Pilgrim Construction Company

3000 Adobe Drive
[none]

James Hartsig 04/13/21 14:01Fort Collins CO, 80525

FLESSNER 9

S2

Notes and Definitions 

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET
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