
TABLE 1

LUDWIG #3 SPREADFIELD

SOIL ANALYTICAL RESULTS SUMMARY TABLE

Sample ID Date Sampled
Depth

(feet bgs)

Benzene

(mg/kg)

Toluene

(mg/kg)

Ethylbenzene

(mg/kg)

Total

Xylenes

 (mg/kg)

Naphthalene

(mg/kg)

TPH (2)

 (mg/kg)

pH

(units)

EC

(mmhos/cm)

SAR

(units)

0.17 85 100 175 23 500 6‐9 <4 <12

BG01 @ .25' 11/6/2018 0.25 NA NA NA NA NA NA 6.42 0.253 0.174

BG02 @ .25' 11/6/2018 0.25 NA NA NA NA NA NA 7.22 0.267 0.359

SS01 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 8.58 1.49 1.22

SS02 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 8.65 1.04 0.652

SS03 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 7.97 1.79 0.798

SS04 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 8.26 2.52 1.92

SS05 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 9.07 1.06 2.21

SS06 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 9.22 1.99 1.83

SS07 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 9.31 1.72 1.36

SS08 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 9.67 0.958 1.09

SS09 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 8.32 1.17 1.08

SS10 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 7.96 1.28 1.08

SS11 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 8.19 1.54 0.650

SS12 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 10.0 0.941 0.840

SS13 @ .25' 11/6/2018 0.25 <0.0020 <0.0050 <0.0050 <0.010 <0.010 <50 13.3 1.11 0.790

Notes:

1. Standards for soil are taken from 2 CCR 404‐1, Table 910‐1, effective May 1, 2018.

2. TPH ‐ Total volatile and extractable petroleum hydrocarbons. Value calculated by adding GRO and DRO concentrations. 

COGCC = Colorado Oil and Gas Conservation Commission 

(<) = Analytical result is less than the indicated laboratory reporting limit.

DRO = Total extractable petroleum hydrocarbons ‐ diesel range organics

mg/kg = Milligrams per kilogram

bgs = Below ground surface

EC = Electrical conductivity

mmhos/cm = millimhos per centimeter

SAR = Sodium adsorption ratio

NA = Constituent not analyzed

BOLD = Analytical result is in exceedance of COGCC soil standards.

COGCC standards for soil (mg/kg) (1)

GRO = Total volatile petroleum hydrocarbons ‐ gasoline range organics 



ATTACHMENT A 



Summit Scientific
303.277.9310 

4653 Table Mountain Drive,  Golden, Colorado  80403

PDC Energy

RE: Ludwig #3

Denver, CO 80203

1775 Sherman St. STE. 3000

Mark Longhurst

Paul Shrewsbury

President

Enclosed are the results of analyses for samples received by Summit Scientific on 11/06/18 18:08. If you have any 

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

Sincerely, 

November 08, 2018



Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SS01@.25' 1811059-01 Soil 11/06/18 11:53 11/06/18 18:08

SS02@.25' 1811059-02 Soil 11/06/18 11:56 11/06/18 18:08

BG01@.25' 1811059-03 Soil 11/06/18 11:59 11/06/18 18:08

SS03@.25' 1811059-04 Soil 11/06/18 12:04 11/06/18 18:08

BG02@.25' 1811059-05 Soil 11/06/18 12:07 11/06/18 18:08

SS04@.25' 1811059-06 Soil 11/06/18 12:15 11/06/18 18:08

SS05@.25' 1811059-07 Soil 11/06/18 12:23 11/06/18 18:08

SS06@.25' 1811059-08 Soil 11/06/18 12:32 11/06/18 18:08

SS07@.25' 1811059-09 Soil 11/06/18 12:37 11/06/18 18:08

SS08@.25' 1811059-10 Soil 11/06/18 12:41 11/06/18 18:08

SS09@.25' 1811059-11 Soil 11/06/18 12:45 11/06/18 18:08

SS10@.25' 1811059-12 Soil 11/06/18 12:50 11/06/18 18:08

SS11@.25' 1811059-13 Soil 11/06/18 12:54 11/06/18 18:08

SS12@.25' 1811059-14 Soil 11/06/18 12:59 11/06/18 18:08

SS13@.25' 1811059-15 Soil 11/06/18 13:05 11/06/18 18:08

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS01@.25'

1811059-01 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 11:53Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 11:53Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173119 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170100 %Surrogate: Toluene-d8

"" " "21-167111 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 11:53Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 11:53Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15041.3 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 11:53Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B1030 1811080 11/06/18 11/06/18 mg/kg dry 1Calcium 10.4

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS01@.25'

1811059-01 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B127 1811080 11/06/18 11/06/18 mg/kg dry 1Magnesium 5.21

"156 " " "" "Sodium 5.21

Calculated Analysis

11/06/18 11:53Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation1.22 1811082 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 11:53Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation96.0 1811081 11/06/18 11/07/18 % 1% Solids

EPA 9045D8.58 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 11:53Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.11.49 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS02@.25'

1811059-02 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 11:56Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 11:56Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173116 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170100 %Surrogate: Toluene-d8

"" " "21-167116 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 11:56Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 11:56Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15059.7 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 11:56Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B756 1811080 11/06/18 11/06/18 mg/kg dry 1Calcium 10.5

"101 " " "" "Magnesium 5.24

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS02@.25'

1811059-02 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B71.9 1811080 11/06/18 11/06/18 mg/kg dry 1Sodium 5.24

Calculated Analysis

11/06/18 11:56Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation0.652 1811082 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 11:56Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation95.5 1811081 11/06/18 11/07/18 % 1% Solids

EPA 9045D8.65 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 11:56Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.11.04 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

BG01@.25'

1811059-03 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 11:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B11.9 1811080 11/06/18 11/06/18 mg/kg dry 1Calcium 10.0

"7.35 " " "" "Magnesium 5.00

ND "" "" ""Sodium 5.00

Calculated Analysis

11/06/18 11:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation0.174 1811082 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 11:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation948 1811081 11/06/18 11/07/18 % 1% Solids

EPA 9045D6.42 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 11:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.10.253 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS03@.25'

1811059-04 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:04Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:04Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173125 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170104 %Surrogate: Toluene-d8

"" " "21-167112 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:04Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:04Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15065.7 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:04Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B1720 1811080 11/06/18 11/06/18 mg/kg dry 1Calcium 10.5

"234 " " "" "Magnesium 5.27

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS03@.25'

1811059-04 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B133 1811080 11/06/18 11/06/18 mg/kg dry 1Sodium 5.27

Calculated Analysis

11/06/18 12:04Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation0.798 1811082 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:04Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation94.8 1811081 11/06/18 11/07/18 % 1% Solids

EPA 9045D7.97 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:04Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.11.79 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

BG02@.25'

1811059-05 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:07Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B146 1811080 11/06/18 11/06/18 mg/kg dry 1Calcium 10.5

"109 " " "" "Magnesium 5.26

"23.5 " " "" "Sodium 5.26

Calculated Analysis

11/06/18 12:07Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation0.359 1811082 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:07Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation95.1 1811081 11/06/18 11/07/18 % 1% Solids

EPA 9045D7.22 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:07Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.10.267 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS04@.25'

1811059-06 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:15Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:15Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173129 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170104 %Surrogate: Toluene-d8

"" " "21-167120 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:15Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:15Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15031.7 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:15Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B2980 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 10.3

"159 " " "" "Magnesium 5.17

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS04@.25'

1811059-06 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B396 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.17

Calculated Analysis

11/06/18 12:15Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation1.92 1811104 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:15Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation96.6 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D8.26 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:15Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.12.52 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS05@.25'

1811059-07 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:23Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:23Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173127 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170108 %Surrogate: Toluene-d8

"" " "21-167112 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:23Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:23Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15031.7 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:23Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B1890 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 10.3

"87.0 " " "" "Magnesium 5.16

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS05@.25'

1811059-07 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B173 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.16

Calculated Analysis

11/06/18 12:23Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation1.06 1811104 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:23Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation96.8 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D9.07 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:23Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.12.21 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS06@.25'

1811059-08 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173124 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170105 %Surrogate: Toluene-d8

"" " "21-167115 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15095.4 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B1320 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 10.4

"110 " " "" "Magnesium 5.18

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS06@.25'

1811059-08 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B257 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.18

Calculated Analysis

11/06/18 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation1.83 1811104 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation96.6 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D9.22 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:32Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.11.99 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS07@.25'

1811059-09 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:37Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:37Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173122 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170102 %Surrogate: Toluene-d8

"" " "21-167118 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:37Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:37Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15095.4 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:37Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B2560 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 11.0

"197 " " "" "Magnesium 5.51

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS07@.25'

1811059-09 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B265 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.51

Calculated Analysis

11/06/18 12:37Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation1.36 1811104 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:37Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation90.8 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D9.31 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:37Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.11.72 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS08@.25'

1811059-10 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:41Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:41Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173131 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170107 %Surrogate: Toluene-d8

"" " "21-167121 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:41Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:41Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15091.4 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:41Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B1100 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 10.3

"90.6 " " "" "Magnesium 5.13

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS08@.25'

1811059-10 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B140 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.13

Calculated Analysis

11/06/18 12:41Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation1.09 1811104 11/07/18 11/07/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:41Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation97.5 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D9.67 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:41Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.10.958 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS09@.25'

1811059-11 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173120 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170103 %Surrogate: Toluene-d8

"" " "21-167115 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-15096.0 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B528 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 10.3

"42.9 " " "" "Magnesium 5.15

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS09@.25'

1811059-11 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B96.1 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.15

Calculated Analysis

11/06/18 12:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation1.08 1811104 11/07/18 11/08/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation97.1 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D8.32 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:45Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.11.17 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS10@.25'

1811059-12 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173129 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170105 %Surrogate: Toluene-d8

"" " "21-167123 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-150109 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B539 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 10.5

"62.0 " " "" "Magnesium 5.24

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS10@.25'

1811059-12 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B99.7 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.24

Calculated Analysis

11/06/18 12:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation1.08 1811104 11/07/18 11/08/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation95.4 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D7.96 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:50Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.11.28 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS11@.25'

1811059-13 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173142 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170106 %Surrogate: Toluene-d8

"" " "21-167118 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-150110 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B1030 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 10.3

"84.1 " " "" "Magnesium 5.15

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS11@.25'

1811059-13 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B81.1 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.15

Calculated Analysis

11/06/18 12:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation0.650 1811104 11/07/18 11/08/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation97.0 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D8.19 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:54Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.11.54 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS12@.25'

1811059-14 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 12:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 12:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173122 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-17099.6 %Surrogate: Toluene-d8

"" " "21-167117 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 12:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 12:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-150111 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 12:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B2120 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 10.4

"171 " " "" "Magnesium 5.22

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS12@.25'

1811059-14 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B150 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.22

Calculated Analysis

11/06/18 12:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation0.840 1811104 11/07/18 11/08/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 12:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation95.8 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D10.0 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 12:59Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.10.941 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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.

Page 29 of 39



Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS13@.25'

1811059-15 (Soil)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

11/06/18 13:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B11/06/18 11/07/18 mg/kg 18110791Benzene 0.0020

ND "" "" ""Toluene 0.0050

ND "" "" ""Ethylbenzene 0.0050

ND "" "" ""Xylenes (total) 0.010

ND "" "" ""Naphthalene 0.010

ND "" "" ""Gasoline Range Hydrocarbons 0.50

11/06/18 13:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173118 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170104 %Surrogate: Toluene-d8

"" " "21-167117 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

11/06/18 13:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8015M11/06/18 11/07/18 mg/kg 18110781C10-C28 (DRO) 50

11/06/18 13:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "30-150110 %Surrogate: o-Terphenyl

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

11/06/18 13:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 6020B1490 1811099 11/07/18 11/07/18 mg/kg dry 1Calcium 10.6

"142 " " "" "Magnesium 5.32

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.

Page 30 of 39



Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

SS13@.25'

1811059-15 (Soil)

Summit Scientific

Soluble Nutrients by EPA 6020/USDA60 6(2, 3A) - Dry Weight Basis

EPA 6020B119 1811099 11/07/18 11/07/18 mg/kg dry 1Sodium 5.32

Calculated Analysis

11/06/18 13:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation0.790 1811104 11/07/18 11/08/18 units 1Sodium Adsorption Ratio 0.100

Physical Parameters by APHA/ASTM/EPA Methods

11/06/18 13:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

Calculation94.1 1811090 11/07/18 11/07/18 % 1% Solids

EPA 9045D13.3 1811100 11/07/18 11/07/18 pH Units "pH

Specific Conductance by EPA Method 120.1

11/06/18 13:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 120.11.11 1811101 11/07/18 11/07/18 mmhos/cm 1Specific Conductance (EC) 0.0100

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Summit Scientific

Batch 1811079 - EPA 5030 Soil MS

Blank (1811079-BLK1) Prepared: 11/06/18  Analyzed: 11/07/18 

Benzene mg/kgND 0.0020

Toluene "ND 0.0050

Ethylbenzene "ND 0.0050

Xylenes (total) "ND 0.010

Naphthalene "ND 0.010

Gasoline Range Hydrocarbons "ND 0.50

" 0.0396 23-173Surrogate: 1,2-Dichloroethane-d4 1220.0484

" 0.0400 20-170Surrogate: Toluene-d8 1030.0411

" 0.0400 21-167Surrogate: 4-Bromofluorobenzene 1210.0485

LCS (1811079-BS1) Prepared: 11/06/18  Analyzed: 11/07/18 

Benzene mg/kg0.102 0.0020 0.100 70-130102

Toluene "0.103 0.0050 0.100 70-130103

Ethylbenzene "0.109 0.0050 0.100 70-130109

m,p-Xylene "0.217 0.010 0.200 70-130108

o-Xylene "0.108 0.0050 0.100 70-130108

" 0.0396 23-173Surrogate: 1,2-Dichloroethane-d4 88.50.0350

" 0.0400 20-170Surrogate: Toluene-d8 96.70.0387

" 0.0400 21-167Surrogate: 4-Bromofluorobenzene 97.00.0388

Matrix Spike (1811079-MS1) Prepared: 11/06/18  Analyzed: 11/07/18 Source: 1811059-01

Benzene mg/kg0.0799 0.0020 0.100 ND 70-13079.9

Toluene "0.0818 0.0050 0.100 ND 70-13081.8

Ethylbenzene "0.0966 0.0050 0.100 ND 70-13096.6

m,p-Xylene "0.184 0.010 0.200 ND 70-13091.8

o-Xylene "0.0974 0.0050 0.100 ND 70-13097.4

" 0.0396 23-173Surrogate: 1,2-Dichloroethane-d4 91.70.0363

" 0.0400 20-170Surrogate: Toluene-d8 98.40.0394

" 0.0400 21-167Surrogate: 4-Bromofluorobenzene 98.20.0393

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Summit Scientific

Batch 1811079 - EPA 5030 Soil MS

Matrix Spike Dup (1811079-MSD1) Prepared: 11/06/18  Analyzed: 11/07/18 Source: 1811059-01

Benzene mg/kg0.0755 0.0020 0.100 ND 3070-13075.5 5.60

Toluene "0.0766 0.0050 0.100 ND 3070-13076.6 6.55

Ethylbenzene "0.0901 0.0050 0.100 ND 3070-13090.1 6.91

m,p-Xylene "0.155 0.010 0.200 ND 3070-13077.5 16.8

o-Xylene "0.0910 0.0050 0.100 ND 3070-13091.0 6.78

" 0.0396 23-173Surrogate: 1,2-Dichloroethane-d4 89.20.0353

" 0.0400 20-170Surrogate: Toluene-d8 96.90.0388

" 0.0400 21-167Surrogate: 4-Bromofluorobenzene 97.60.0391

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015 - Quality Control

Summit Scientific

Batch 1811078 - EPA 3550A

Blank (1811078-BLK1) Prepared: 11/06/18  Analyzed: 11/07/18 

C10-C28 (DRO) mg/kgND 50

LCS (1811078-BS1) Prepared: 11/06/18  Analyzed: 11/07/18 

C10-C28 (DRO) mg/kg506 50 500 70-130101

Matrix Spike (1811078-MS1) Prepared: 11/06/18  Analyzed: 11/07/18 Source: 1811059-01

C10-C28 (DRO) mg/kg432 50 500 18.7 70-13082.6

Matrix Spike Dup (1811078-MSD1) Prepared: 11/06/18  Analyzed: 11/07/18 Source: 1811059-01

C10-C28 (DRO) mg/kg405 50 500 18.7 2070-13077.2 6.47

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

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, 3A) - Dry Weight Basis - Quality Control

Summit Scientific

Batch 1811080 - General Preparation

Blank (1811080-BLK1) Prepared & Analyzed: 11/06/18 

Calcium mg/kg wetND 10.0

Magnesium "ND 5.00

Sodium "ND 5.00

LCS (1811080-BS1) Prepared & Analyzed: 11/06/18 

Calcium mg/kg wet559 10.0 500 70-130112

Magnesium "563 5.00 500 70-130113

Sodium "558 5.00 500 70-130112

Duplicate (1811080-DUP1) Prepared & Analyzed: 11/06/18 Source: 1811054-01

Calcium mg/kg dry1030 12.0 1030 200.0349

Magnesium "807 6.00 944 2015.6

Sodium "72.1 6.00 69.0 204.38

Matrix Spike (1811080-MS1) Prepared & Analyzed: 11/06/18 Source: 1811054-01

Calcium mg/kg dry1630 12.0 600 1030 70-13099.3

Magnesium "1450 6.00 600 944 70-13084.6

Sodium "628 6.00 600 69.0 70-13093.3

Matrix Spike Dup (1811080-MSD1) Prepared & Analyzed: 11/06/18 Source: 1811054-01

Calcium mg/kg dry1770 12.0 600 1030 2570-130124 8.76

Magnesium "1490 6.00 600 944 2570-13090.6 2.44

Sodium "638 6.00 600 69.0 2570-13095.0 1.59

Batch 1811099 - General Preparation

Blank (1811099-BLK1) Prepared & Analyzed: 11/07/18 

Calcium mg/kg wetND 10.0

Magnesium "ND 5.00

Sodium "ND 5.00

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

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, 3A) - Dry Weight Basis - Quality Control

Summit Scientific

Batch 1811099 - General Preparation

LCS (1811099-BS1) Prepared & Analyzed: 11/07/18 

Calcium mg/kg wet498 10.0 500 70-13099.5

Magnesium "477 5.00 500 70-13095.4

Sodium "528 5.00 500 70-130106

Duplicate (1811099-DUP1) Prepared & Analyzed: 11/07/18 Source: 1811059-06

Calcium mg/kg dry3320 10.3 2980 2010.8

Magnesium "179 5.17 159 2011.9

Sodium "385 5.17 396 202.80

Matrix Spike (1811099-MS1) Prepared & Analyzed: 11/07/18 Source: 1811059-06

Calcium mg/kg dry3610 10.3 517 2980 70-130122

Magnesium "666 5.17 517 159 70-13097.9

Sodium "882 5.17 517 396 70-13093.8

Matrix Spike Dup (1811099-MSD1) Prepared & Analyzed: 11/07/18 Source: 1811059-06

Calcium mg/kg dry3620 10.3 517 2980 2570-130124 0.337

Magnesium "688 5.17 517 159 2570-130102 3.22

Sodium "892 5.17 517 396 2570-13095.9 1.23

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

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 1811081 - General Preparation

Duplicate (1811081-DUP1) Prepared: 11/06/18  Analyzed: 11/07/18 Source: 1811054-01

% Solids %80.2 83.4 203.91

Batch 1811090 - General Preparation

Duplicate (1811090-DUP1) Prepared & Analyzed: 11/07/18 Source: 1811031-03

% Solids %81.2 81.4 200.245

Batch 1811100 - General Preparation

LCS (1811100-BS1) Prepared & Analyzed: 11/07/18 

pH pH Units9.1 9.18 95-10599.5

Duplicate (1811100-DUP1) Prepared & Analyzed: 11/07/18 Source: 1810368-02

pH pH Units8.7 8.4 203.62

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Specific Conductance by EPA Method 120.1 - Quality Control

Summit Scientific

Batch 1811101 - General Preparation

Blank (1811101-BLK1) Prepared & Analyzed: 11/07/18 

Specific Conductance (EC) mmhos/cmND 0.0100

LCS (1811101-BS1) Prepared & Analyzed: 11/07/18 

Specific Conductance (EC) mmhos/cm0.751 0.0100 0.750 90-110100

Duplicate (1811101-DUP1) Prepared & Analyzed: 11/07/18 Source: 1810368-02

Specific Conductance (EC) mmhos/cm3.15 0.0100 3.19 201.21

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:

PDC Energy

1775 Sherman St. STE. 3000
[none]

Mark Longhurst 11/08/18 06:20Denver CO, 80203

Ludwig #3

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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