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Hydrocarbon Gas Composition and Stable Isotopes
Data and Interpretation
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Client: PDC Energy

Well Name: Chestnut 21Q-321

Chestnut 21T-201
Chestnut 21Y-401
Chestnut 21Y-341
Jacobucci 32K-443
09/27/2016 Updated with Carbon Isotope Data

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 90 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
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SAMPLE INFORMATION COMPLETE GAS ANALYSIS HYDROCARBON GAS ANALYSIS (normalized to total HC content)
Job Lab Well Sample GC N, 0, + Ar CO, (o C, C; iC, nC, iCs nCg Cet He H, (o C, C; iC, nC, iCs nCg Cet
Number Number Name Date Date ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm mol% mol% mol% mol% mol% mol% mol% mol%
16080688 DIG-9669 Chestnut 21Q-321 8/26/2016 8/30/2016 9133 700 24 805520 115856 45449 5809 11541 2183 2066 810 116 67 81.4 11.7 4.6 0.6 1.2 0.2 0.2 0.1
16080688 DIG-9670 Chestnut 21T-201 8/26/2016 8/30/2016 8864 378 nd 800586 121325 44460 5119 9819 1444 1262 353 87 9847 81.3 12.3 4.5 0.5 1.0 0.1 0.1 0.0
16080688 DIG-9671 Chestnut 21Y-401 8/26/2016 8/30/2016 7532 757 nd 812298 125412 39187 4363 7864 1509 1272 783 75 1319 81.8 12.6 3.9 0.4 0.8 0.2 0.1 0.1
16080688 DIG-9672 Chestnut 21Y-341 8/26/2016 8/30/2016 8467 877 4 877049 88565 18101 1507 2631 464 491 815 93 416 88.6 8.9 1.8 0.2 0.3 0.0 0.0 0.1
16080688 DIG-9673 Jacobucci 32K-443 8/26/2016 8/30/2016 17926 792 nd 834347 101485 32263 3062 7240 1519 1540 1172 261 214 84.9 10.3 3.3 0.3 0.7 0.2 0.2 0.1
SAMPLE INFORMATION COMPLETE GAS ANALYSIS (Mol %)
Job Lab Well Sample GC N, 0O, + Ar Cco, (o C, C; iC, nC, iCs nC; Cet He H,
Number Number Name Date Date ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
16080688 DIG-9669 Chestnut 21Q-321 8/26/2016 8/30/2016 0.914 0.070 0.002 80.625 11.596 4.549 0.581 1.155 0.219 0.207 0.081 0.012 0.007
16080688 DIG-9670 Chestnut 21T-201 8/26/2016 8/30/2016 0.892 0.038 nd 80.574 12.211 4.475 0.515 0.988 0.145 0.127 0.035 0.009 0.991
16080688 DIG-9671 Chestnut 21Y-401 8/26/2016 8/30/2016 0.752 0.076 nd 81.150 12.529 3.915 0.436 0.786 0.151 0.127 0.078 0.008 0.132
16080688 DIG-9672 Chestnut 21Y-341 8/26/2016 8/30/2016 0.848 0.088 0.000 87.795 8.866 1.812 0.151 0.263 0.046 0.049 0.082 0.009 0.042
16080688 DIG-9673 Jacobucci 32K-443 8/26/2016 8/30/2016 1.790 0.079 nd 83.323 10.135 3.222 0.306 0.723 0.152 0.154 0.117 0.026 0.021
SAMPLE INFORMATION HYDROCARBON RATIOS STABLE ISOTOPE ANALYSIS
Job Lab Well Sample Total HC Wetness c1/c2 iC,/nC, Balance Ratio Mass Spec 813C1 813C2 813C3 613iC4 613nC4 813iC5 813nC5 D¢y Comments
Number Number Name Date ppm % C, to C;s mol/mol mol/mol C1+C2/C3-C5 Date %o VPDB %o VPDB %o VPDB %o VPDB %o VPDB %o VPDB %o VPDB %0 VSMOW * Stable isotope results based on multi-point laboratory calibration
16080688 DIG-9669 Chestnut 21Q-321 8/26/2016 989233 18.5 7.0 0.5 13.7 9/22/2016 -47.6 -31.1 -27.5 -30.8 -26.9 -28.2 -27.6 Values in red exhibited low peak ht, interpret w/ caution
16080688 DIG-9670 Chestnut 21T-201 8/26/2016 984367 18.6 6.6 0.5 14.8 9/22/2016 -46.9 -30.9 -27.2 -30.2 -26.7 Precision d13C < 0.5 %o
16080688 DIG-9671 Chestnut 21Y-401 8/26/2016 992689 18.1 6.5 0.6 17.3 9/22/2016 -46.3 -30.6 -27.0 -29.9 -26.6 Precision dD < 5 %o
16080688 DIG-9672 Chestnut 21Y-341 8/26/2016 989623 11.3 9.9 0.6 41.6 9/22/2016 -46.3 -30.5 -26.8 -28.9 -26.8
16080688 DIG-9673 Jacobucci 32K-443 8/26/2016 982627 15.0 8.2 0.4 20.5 9/22/2016 -51.0 -34.0 -29.9 -32.7 -29.5 Page 2




Methane 8"3C vs Wetness Genetic Classification Plot
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Hydrocarbon Composition Plot
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Chung Plot
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Haworth Ratio Plot - Characterization of Hydrocarbon Type
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“Gas composition vs RSK-175- Gas composition is a basic analysis of the concentration (ppm) of gases within the headspace of the sample (headspace is created at
the lab). RSK-175 is a specific analysis technique combined with calculations to give the total dissolved gas of each species in the water sample (mg/L).

Why one or the other? Gas composition gives us a quick, general look at relative concentrations and ratios (e.g., gas wetness). RSK-175 gives us an exact total of gas
present in the sample (headspace and dissolved in the water). Questions? Give us a call at 303-531-2030
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