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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 
be free to destroy the Sample.



Client/Well Name: WSP / Antelope Federal 34-20-17XRLNC(459885)
Job #: 21035515
Lab #: DIG-025043 - DIG-025044

SAMPLE INFORMATION COMPLETE GAS ANALYSIS HYDROCARBON GAS ANALYSIS (normalized to total HC content) BTU CONTENT*
Job Lab Well Sample Sample Sample GC N2 O2 + Ar CO2 C1 C2 C3 iC4 nC4 iC5 nC5 C6+ C2H4 He H2 C1 C2 C3 iC4 nC4 iC5 nC5 C6+ Total Gas

Number Number Name Type Date Time Date ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm mol% mol% mol% mol% mol% mol% mol% mol% BTU/ft3

21035515 DIG-025043 Antelope Federal 34-20-17XRLNC(459885) Bradenhead gas Bradenhead gas 03/19/21 13:38 4/7/2021 308426 15285 nd 15797 1255 421 nd 86 nd nd 159 315 nd 703051 89.2 7.08 2.38 #N/A 0.49 #N/A #N/A 0.90 60
21035515 DIG-025044 Antelope Federal 34-20-17XRLNC(459885) Production gas Production gas 03/19/21 14:20 4/7/2021 42503 9771 20469 594791 120955 98787 15667 55626 14630 19298 12787 nd nd nd 63.8 12.97 10.59 1.68 5.96 1.57 2.07 1.37 1485

SAMPLE INFORMATION HYDROCARBON RATIOS STABLE ISOTOPE ANALYSIS SPECIFIC GRAVITY*
Job Lab Well Sample Sample Sample Total HC Wetness C1/C2+C3 Balance Ratio Mass Spec δ13C1 δ13C2 δ13C3 δ13iC4 δ13nC4 δ13iC5 δ13nC5 δ13CO2 δD Stable isotope results based on multi-point laboratory calibration Total Gas HCs only

Number Number Name Type Date Time ppm % C2 to C6 mol/mol C1+C2/C3-C5 Date  ‰ VPDB  ‰ VPDB  ‰ VPDB  ‰ VPDB  ‰ VPDB  ‰ VPDB  ‰ VPDB  ‰ VPDB  ‰ VSMOW low signal; interpret with caution Spec Grav Spec Grav

21035515 DIG-025043 Antelope Federal 34-20-17XRLNC(459885) Bradenhead gas Bradenhead gas 03/19/21 13:38 17718 10.8 9.4 33.6 4/8/2021 -53.6 -39.1 -35.5 -289 Precision δ13C <0.5 ‰ 0.956 0.640
21035515 DIG-025044 Antelope Federal 34-20-17XRLNC(459885) Production gas Production gas 03/19/21 14:20 932541 36.2 2.7 3.5 4/8/2021 -50.8 -35.9 -31.7 -32.0 -29.6 -27.6 -29.0 0.4 -285 Precision δD < 5 ‰ 0.949 0.934

* As ideal gas, with gas concentrations normalized to 100%;
    caculations based on GPA 2145-09 physical constants.

Comments



INTERPRETIVE PLOTS

Methane δ13C vs Wetness Genetic Classification Plot Hydrocarbon Composition Plot
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INTERPRETIVE PLOTS

Haworth Ratio Plot - Characterization of Hydrocarbon Type Methane δ C vs δD Genetic Classification Plot
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INTERPRETIVE PLOTS

Mixing Plot Ethane - Propane Maturity Plot
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INTERPRETIVE PLOTS

Methane δ13C vs C1/(C2+C3) Genetic Classification Plot 
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Organization Reporting Organization Reporting Organization Name Order Number Entity Requesting Analysis Purpose Project
10206 Dolan Integration Group WSP

Sample COGCC Facility No. Sample Date and Time API # LAB Sample ID Sample Type Matrix Comments Project Number Chain of Custody ID Date Received by Lab
3/19/21 13:38  DIG-025043 BDH GAS Antelope Federa 3/26/2021

Batch LabID Lab Batch Identifier Leach Date Extract Date and Time Extract Method Start Date and Time Conc Method Init Vol Final Vol Init Vol Units Final Vol Units Analysis Date and Time Report Basis Comments File Name Column #
10206 21035515

Result CAS Number Analysis Name Analysis Method Analytical Method Modifier Unit Result Value Qualifier Test Type Result Text Data Flag Dilution Fraction Type MDC Requested MDC Detection Limit Instrument Detection Limit Method Detection Limit Comments AnalyticalBatchID
O2+AR OXYGEN + ARGON SOP MOL % 1.46 0.005 0.005 0.005 21035515
124-38-9 CARBON DIOXIDE SOP MOL % 0.01 ND 0.005 0.005 0.005 21035515
7727-37-9 NITROGEN (N2) SOP MOL % 29.52 0.005 0.005 0.005 21035515
7440-59-7 Helium SOP MOL % 0.01 ND 0.005 0.005 0.005 21035515
1333-74-0 HYDROGEN SOP MOL % 67.29 0.005 0.005 0.005 21035515
74-82-8 METHANE SOP MOL % 1.51 0.005 0.005 0.005 21035515
74-84-0 ETHANE SOP MOL % 0.12 0.005 0.005 0.005 21035515
74-85-1 ETHENE SOP MOL % 0.03 0.005 0.005 0.005 21035515
74-98-6 PROPANE SOP MOL % 0.04 0.005 0.005 0.005 21035515
75-28-5 ISOBUTANE SOP MOL % 0.01 ND 0.005 0.005 0.005 21035515
106-97-8 N-BUTANE SOP MOL % 0.01 0.005 0.005 0.005 21035515
iC5 ISOPENTANE SOP MOL % 0.01 ND 0.005 0.005 0.005 21035515
109-66-0 N-PENTANE SOP MOL % 0.01 ND 0.005 0.005 0.005 21035515
92112-69-1+ C6+ (hexanes +) SOP MOL % 0.02 0.005 0.005 0.005 21035515
delta13C_C1 DELTA 13C C1 SOP per mil -53.6 21035515
deltaD_C1 DELTA D C1 SOP per mil -289 21035515
delta13C_C2 DELTA 13C C2 SOP per mil -39.1 Low Signal 21035515
delta13C_C3 DELTA 13C C3 SOP per mil -35.5 Low Signal 21035515
BTU BRITISH THERMAL UNITS SOP BTU/cuft 60 21035515
SpGrav SPECIFIC GRAVITY SOP No Unit 0.956 21035515



Organization Reporting Organization Reporting Organization Name Order Number Entity Requesting Analysis Purpose Project
10206 Dolan Integration Group WSP

Sample COGCC Facility No. Sample Date and Time API # LAB Sample ID Sample Type Matrix Comments Project Number Chain of Custody ID Date Received by Lab
3/19/21 14:20  DIG-025044 PRDG GAS Antelope Federa 3/26/2021

Batch LabID Lab Batch Identifier Leach Date Extract Date and Time Extract Method Start Date and Time Conc Method Init Vol Final Vol Init Vol Units Final Vol Units Analysis Date and Time Report Basis Comments File Name Column #
10206 21035515

Result CAS Number Analysis Name Analysis Method Analytical Method Modifier Unit Result Value Qualifier Test Type Result Text Data Flag Dilution Fraction Type MDC Requested MDC Detection Limit Instrument Detection Limit Method Detection Limit Comments AnalyticalBatchID
O2+AR OXYGEN + ARGON SOP MOL % 0.97 0.005 0.005 0.005 21035515
124-38-9 CARBON DIOXIDE SOP MOL % 2.04 0.005 0.005 0.005 21035515
7727-37-9 NITROGEN (N2) SOP MOL % 4.23 0.005 0.005 0.005 21035515
7440-59-7 Helium SOP MOL % 0.01 ND 0.005 0.005 0.005 21035515
1333-74-0 HYDROGEN SOP MOL % 0.01 ND 0.005 0.005 0.005 21035515
74-82-8 METHANE SOP MOL % 59.17 0.005 0.005 0.005 21035515
74-84-0 ETHANE SOP MOL % 12.03 0.005 0.005 0.005 21035515
74-85-1 ETHENE SOP MOL % 0.01 ND 0.005 0.005 0.005 21035515
74-98-6 PROPANE SOP MOL % 9.83 0.005 0.005 0.005 21035515
75-28-5 ISOBUTANE SOP MOL % 1.56 0.005 0.005 0.005 21035515
106-97-8 N-BUTANE SOP MOL % 5.53 0.005 0.005 0.005 21035515
iC5 ISOPENTANE SOP MOL % 1.46 0.005 0.005 0.005 21035515
109-66-0 N-PENTANE SOP MOL % 1.92 0.005 0.005 0.005 21035515
92112-69-1+ C6+ (hexanes +) SOP MOL % 1.27 0.005 0.005 0.005 21035515
delta13C_C1 DELTA 13C C1 SOP per mil -50.8 21035515
deltaD_C1 DELTA D C1 SOP per mil -285 21035515
delta13C_C2 DELTA 13C C2 SOP per mil -35.9 21035515
delta13C_C3 DELTA 13C C3 SOP per mil -31.7 21035515
delta13C_iC4 DELTA 13C iC4 SOP per mil -32.0 21035515
delta13C_nC4 DELTA 13C nC4 SOP per mil -29.6 21035515
delta13C_iC5 Delta 13C iC5 SOP per mil -27.6 21035515
delta13C_nC5 Delta 13C nC5 SOP per mil -29.0 21035515
delta13C_CO2 DELTA 13C CO2 SOP per mil 0.4 Low Signal 21035515
BTU BRITISH THERMAL UNITS SOP BTU/cuft 1485 21035515
SpGrav SPECIFIC GRAVITY SOP No Unit 0.949 21035515
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