
Summit Scientific
303.277.9310 

4653 Table Mountain Drive,  Golden, Colorado  80403

PDC Energy

RE: DWR Permit #137465

Denver, CO 80203

1775 Sherman St. STE. 3000

Karen Olson

Muri Premer For Paul Shrewsbury

President

Enclosed are the results of analyses for samples received by Summit Scientific on 05/13/21 18:14. If you have any 

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

Sincerely, 

May 18, 2021

2105179Work Order #



Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
AFE #EX-000335

Karen Olson 05/18/21 14:49Denver CO, 80203

DWR Permit #137465

S2

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

EFF-051321-1255 2105179-01 Water 05/13/21 12:55 05/13/21 18:14

INF-051321-1355 2105179-02 Water 05/13/21 13:55 05/13/21 18:14

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
AFE #EX-000335

Karen Olson 05/18/21 14:49Denver CO, 80203

DWR Permit #137465

S2

EFF-051321-1255

2105179-01 (Water)

Summit Scientific

Dissolved Gases by RSK-175

05/13/21 12:55Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

RSK-175 mod3.4 BEE0242 05/13/21 05/14/21 mg/L 100Methane 1.0

"2.6 " " "" 10Ethane 0.10

"1.5 " " "" "Propane 0.10

05/13/21 12:55Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "70-130110 %Surrogate: Ethene

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
AFE #EX-000335

Karen Olson 05/18/21 14:49Denver CO, 80203

DWR Permit #137465

S2

INF-051321-1355

2105179-02 (Water)

Summit Scientific

Dissolved Gases by RSK-175

05/13/21 13:55Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

RSK-175 mod12 BEE0242 05/13/21 05/14/21 mg/L 100Methane 1.0

"4.9 " " "" "Ethane 1.0

"2.6 " " "" "Propane 1.0

05/13/21 13:55Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "70-130110 %Surrogate: Ethene

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 5 of 7



Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
AFE #EX-000335

Karen Olson 05/18/21 14:49Denver CO, 80203

DWR Permit #137465

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Dissolved Gases by RSK-175 - Quality Control

Summit Scientific

Batch BEE0242 - GC

Blank (BEE0242-BLK1) Prepared: 05/13/21  Analyzed: 05/14/21 

Methane mg/LND 0.010

Ethane "ND 0.010

Propane "ND 0.010

" 0.0364 70-130Surrogate: Ethene 1200.0435

LCS (BEE0242-BS1) Prepared: 05/13/21  Analyzed: 05/14/21 

Methane mg/L0.030 0.010 0.0428 70-13070.4

Ethane "0.083 0.010 0.0798 70-130104

Propane "0.12 0.010 0.139 70-13086.1

" 0.0728 70-130Surrogate: Ethene 1160.0847

Duplicate (BEE0242-DUP1) Prepared: 05/13/21  Analyzed: 05/14/21 Source: 2105179-01

Methane mg/L5.0 1.0 3.4 30 QR-0339.2

Ethane "4.0 1.0 2.6 30 QR-0343.2

Propane "3.4 1.0 1.5 30 QR-0375.2

" 0.0364 S-0670-130Surrogate: Ethene 1920.0700

Matrix Spike (BEE0242-MS1) Prepared: 05/13/21  Analyzed: 05/14/21 Source: 2105179-01

Methane mg/L3.9 1.0 0.0428 3.4 QM-0570-130NR

Ethane "2.0 1.0 0.0798 2.6 QM-0570-130NR

Propane "1.4 0.10 0.139 1.5 QM-0570-130NR

" 0.0728 70-130Surrogate: Ethene 1100.0800

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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Hydrocarbon Gas Composition and Stable Isotopes
Data and Interpretation

Job #: 21055734
Lab #: DIG-025360
Client: Summit Scientific
Sample Name(s): INF-051321-1355

©2014 Dolan Integration Group, LLC, 2014

The analytical results, opinions, or interpretations contained in this report are based upon information and material supplied by the client 
for whose exclusive and confidential use this report has been made. The analytical results, opinions, or interpretations expressed represent 
the best judgment of Dolan Integration Group based on its experience, but any interpretation of test or other data, and any 
recommendation(s) based upon such interpretations, are opinions based upon inferences from measurements and empirical relationships 
and assumptions which are not infallible, and with respect to which professional engineers and analysts may differ. Accordingly, Dolan 
Integration Group makes no warranty or representation, expressed or implied, of any type, and expressly disclaims same as to the
productivity, proper operations, or profitableness of any oil, gas, coal, or other mineral, property, well, or sand in connection with which 
such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written 
approval of Dolan Integration Group.

Dolan Integration Group shall use commercially reasonable efforts to maintain the Samples it receives from Customer in the condition in 
which same were initially received, and shall store, free of charge, any portion(s) of the Sample(s) not consumed or altered in the course of 
testing and analysis for a period of 60 days after their initial receipt, after which time the Samples will be destroyed. At Customer’s written 
request and expense, Dolan Integration Group shall return unused Samples to Customer. At Customer’s written request, Dolan Integration 
Group will also store and maintain Customer’s Samples beyond the Free Storage Period for a monthly fee in accordance with Dolan 
Integration Group’s the current storage rates. If Customer fails to timely pay any applicable storage charges, Dolan Integration Group shall 



Job #: 21055734
Lab #: DIG-025360
Client: Summit Scientific
Sample Name: INF-051321-1355
Date Sampled: 05/13/21
Time Sampled: 13:55
Sample Description: Isoflask
Sampling Notes:
Date Received: 05/14/21
Date Analyzed: Gas Composition: 05/14/21 δ13C: 05/17/21 δD: 05/14/21
Date Reported: 05/18/21
Comments:

Measured Analyte HC δ13C δD Comments
ppm mol %a mol % ‰ VPDB ‰ VSMOW

361657 35.50 - - -
78416 7.70 - - -
1277 0.13 - - -
232 0.02 - - -
nd nd - - -
489071 48.01 84.74 -54.0 -271
57764 5.67 10.01 -
nd nd nd -
23077 2.27 4.00 -
2224 0.22 0.39 -
3808 0.37 0.66 -
547 0.05 0.09 -
421 0.04 0.07 -
209 0.02 0.04 -

577121
15.26
6

a Analyte concentrations normalized to 100% (Mol. % is approximately equal to Vol. % )
b Addition of helium negates the ability to detect native helium and may negate the ability to detect hydrogen.

HC= Hydrocarbons

nd = not detected

na = not analyzed

Stable isotope results based on multi-point laboratory calibration

Error δ13C < 0.5 ‰

Error δD < 5.0 ‰

Measured Values:

Nitrogen (N2)
Oxygen + Argon (O2+Ar)
Carbon Dioxide (CO2)

Helium (He)b

Hydrogen (H2)
Methane (CH4)
Ethane (C2H6)

Propane (C3H8)
iso-Butane (C4H10)

Ethene (C2H4)

n-Butane (C4H10)
iso-Pentane (C5H12)

Gas Wetness (mol % C2+/C1+)
C1/(C2+C3) (mol/mol)

n-Pentane (C5H12)
Hexanes + (C6H14)

Calculated Values:
Total HCs (ppm)

Analytical Report

©2014 Dolan Integration Group, LLC, 2014
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Methane vs Gas Wetness Genetic 
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INF-051321-1355

Methane δ13C vs δD Genetic Classification Plot
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INF-051321-1355

Stable Isotope Interpretive Plots

©2013 Dolan Integration Group, LLC, 2013
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Project:

Project Number:

Project Manager:

Reported:

PDC Energy

1775 Sherman St. STE. 3000
AFE #EX-000335

Karen Olson 05/18/21 14:49Denver CO, 80203

DWR Permit #137465

S2

Notes and Definitions 

S-06 The recovery of this surrogate is outside control limits due to sample dilution required from high analyte concentration and/or matrix 

interferences.

QR-03 The RPD value for the sample duplicate or MS/MSD was outside of QC acceptance limits due to matrix interference. QC batch 

accepted based on LCS and/or LCSD recovery and/or RPD values.

QM-05 The spike recovery was outside acceptance limits for the MS and/or MSD due to matrix interference. The associated LCS and/or LCSD 

were within acceptance limits, therefore the data are considered valid.

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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