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API 47-017 _ 06779 Farm name Richard F. McCullough, etal . number Mossor Unit 3H
CASING Hole Casing New or Grade Basket Did cement circulate (Y/ N)
STRINGS Size Size Depth Used wt/ft Depth(s) * Provide details below®
Conductor 24" 20" 65' New 94#, H-40 N/A Y
Surface 17-1/2° 13-3/8" 532' New 48#, H-40 N/A Y
Coal
Intermediate 1 12-1/4" 9-5/8" 2615' New 36#, J-55 N/A Y
Intermediate 2
Intermediate 3
Production 8-3/4"18-1/2" 5-1/2" 15485' New 234, P-110 N/A Y
Tubing 2-3/8" 6790’ 4.7#, N-80
Packer type and depth set N/A
Comment Details
CEMENT Class/Type Number Slurry Yield Volume Cement wocC
DATA of Cement of Sacks wt (ppg) ( fi */sks) (kD) Top (MD) (hrs)
Conductor Class A 102 sx 15.6 1.18 120 0o 8 Hrs.
Surface Class A 982 sx 15.6 1.19 1169 0o 8 Hrs.
Coal
Intermediate | Class A 1014 sx 156 1.18 1197 o 8 Hrs.
Intermediate 2
Intermediate 3
Production Class H 745 sx (Lead) 1539 sx (Tail) | 13.50 (Leac), 15.20 (Tad) | 1.56 (Load), 1.83 (Tail) 3979 ~500 into Intermediate Casing 8 Hrs.
Tubing
Drillers TD (ft) 15485' MD, 6480' TVD (BHL), 6496' (Deepest Point Drilled) Loggers TD (ft) 15485'MD
Deepest formation penetrated Marcellus Plug back to (ft) NA
Plug back procedure NA
Kick off depth (ft) 6673
Check all wireline logs run ocaliper O density o deviated/directional O induction
O neutron D resistivity O gamma ray O temperature Dsonic
Wellcored oYes B No Conventional Sidewall Were cuttings collected o Yes m No

DESCRIBE THE CENTRALIZER PLACEMENT USED FOR EACH CASING STRING

Conductor - 0

Surface - 1 above guide shoe, 1 above insert float, 1 every 4th joint to surface
Intermediate - 1 above floal joini, 1 above float collar, 1 every 4th joint to surface
Production - 1 above float joint, 1 below float collar, 1 every 3rd joint to top of cement

WAS WELL COMPLETED AS SHOTHOLE ocYes B No DETAILS

WAS WELL COMPLETED OPEN HOLE? oYes B No DETAILS

WERE TRACERSUSED 0OYes B No TYPE OF TRACER(S) USED NA
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API 47-017 _ 06779 Farm name Richard F. McCullough, etal w1 number Mossor Unit 3H
PERFORATION RECORD
Stage Perforated from Perforated to Number of
No. Perforation date MD ft. MD ft. Perforations Formation(s)

*PLEASE SEE ATTACHED EXHIBIT 1

Please insert additional pages as applicable.

STIMULATION INFORMATION PER STAGE

Complete a separate record for each stimulation stage.

Stage  Stimulations Ave Pump Ave Treatment Max Breakdown Amount of Amount of Amount of
No. Date Rate (BPM) Pressure (PSI) Pressure (PSI) ISIP (PS1) Proppant (Ibs)  Water (bbls) _ Nitrogen/other (units)

*PLEASE SEE ATTACHED EXHIBIT 2

Please insert additional pages as applicable.
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API 47- 017 _ 06779 Farm name Richard F. McCullough, etal el number MOSsor Unit 3H
PRODUCING FORMATION(S) DEPTHS
Marcellus 6452' (TOP) TVD  7338'(TOP) MD

Please insert additional pages as applicable.

GASTEST oBuildup o0 Drawdown & Open Flow OIL TEST &Flow oPump
SHUT-IN PRESSURE  Surface 3100 psi  Bottom Hole psi DURATION OF TEST — hrs
OPENFLOW  Gas oil NGL Water GAS MEASURED BY
10664 mcfpd _ $1 bpd — bpd 13 bpd oEstimated B Orifice o Pilot
LITHOLOGY/ TOP BOTTOM TOP BOTTOM
FORMATION DEPTH INFT DEPTHINFT DEPTHINFT DEPTHINFT DESCRIBE ROCK TYPE AND RECORD QUANTITYAND
NAME TVD TYPE OF FLUID (FRESHWATER, BRINE, OIL, GAS, H.S, ETC)

~ T !

*PLEASE SEE ATTACHED EXHIBIT 3

Please insert additional pages as applicable.

Drilling Contractor Frontier Drilling LLC
Address 562 Spring Run Road City Pennsboro State WV Zip 26415

Logging Company Pro Oil & Gas Services LLC
Address 3035 Lynnwood Drive City Hermitage State PA Zip 16148

Cementing Company C&J Energy Services
Address 1650 Hackers Creek City Janelew State WV Zip 26378

Stimulating Company _Baker Hughes
Address 837 Philippi Pike City Clarksburg State WV Zip 26301

Please insert additional pages as applicable.

Completed by Mallory Stanton Telephone 303-357-7182
Signature Title Permitting Supervisor Date 4/27/2018

Submittal of Hydraulic Fracturing Chemical Disclosure Information Attach copy of FRACFOCUS Registry
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APl 47-017-06779 Farm Name Richard F. McCullough et al Well Number Mossor Unit 3H

EXHIBIT 1
Stage No. Perforation | Perforated from MD | Perforatedto | Number of Formations
ft. MD ft. Perforations
1 15213 15383 60 Marcellus
2 15011 15181 60 Marcellus
3 14810 14980 60 Marcellus
4 14609 14778 60 Marcellus
5 14407 14577 60 Marcellus
6 14206 14376 60 Marcellus
7 14004 14174 60 Marcellus
8 13803 13973 60 Marcellus
9 13602 13771 60 Marcellus
10 13400 13570 60 Marcellus
11 13199 13369 60 Marcellus
12 12997 13167 60 Marcellus
13 12796 12966 60 Marcellus
14 10/6/2017 12595 12764 60 Marcellus
15 10/6/2017 12393 12563 60 Marcellus
16 10/7/2017 12192 12362 60 Marcellus
17 10/772017 11990 12160 60 Marcellus
18 10/ 37 2017 11789 11959 60 Marcellus
19 11588 11757 60 Marcellus
20 11386 11556 60 Marcellus
21 11185 11355 60 Marcellus
22 10983 11153 60 Marcellus
23 10782 10952 60 Marcellus
24 10581 10751 60 Marcellus
25 10379 10549 60 Marcellus
26 10178 10348 60 Marcellus
27 9977 10146 60 Marcellus
28 9775 9945 60 Marcellus
29 9574 9744 60 Marcellus
30 9372 9542 60 Marcellus
31 9171 9341 60 Marcellus
32 8970 9139 60 Marcellus
33 10/17/2017 8768 8938 60 Marcellus
34 10/18/2017 8567 8737 60 Marcellus
35 10/18/2017 8365 8535 60 Marcellus
36 10/18/2017 8164 8334 60 Marcellus
37 10/19/2017 7963 8132 60 Marcellus
38 10/19/2017 7761 7931 60 Marcellus
39 10/19/2017 7560 7730 60 Marcellus
40 10/19/2017 7358 7528 60 Marcellus
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API1 47-017-06779 Farm Name_Richard F. McCullough et al Well Number Mossor Unit 3H
EXHIBIT 2
Avg Max Amount of Amcount of
stage No. Stimulations | Avg Pump | Treatment | Breakdown ISIP (PS) Amount of Proppant Water Nitrogen/
Date Rate Pressure Pressure (Ibs) (bbls) other
(PSI) {PS)) {units)
1 9/29/2017 74.4 7144 8471 4143 412350 8615 N/A
2 9/30/2017 73.7 7079 6422 3701 407650 8745 N/A
3 9/30/2017 75.7 7177 6026 3631 408300 8922 N/A
4 10/1/2017 77.1 7121 5713 3471 412550 8847 N/A
5 10/1/2017 73 7168 5602 3782 407250 8607 N/A
6 10/2/2017 77.1 7223 5753 3580 410000 8608 N/A
7 10/2/2017 76.2 7073 5973 3490 409200 8802 N/A
8 10/3/2017 70.5 7188 6044 3414 409850 8771 N/A
9 10/4/2017 74.7 6910 6114 3640 410700 8517 N/A
10 10/4/2017 72 7690 5876 5182 395850 10123 N/A
11 10/4/2017 73.3 7282 6006 5406 409250 8880 N/A
12 10/5/2017 69.7 7406 6360 5732 410050 8957 N/A
13 10/5/2017 65.8 7376 6242 5410 411209 10976 N/A
14 10/6/2017 75.2 7417 6310 5865 409100 9165 N/A
15 10/6/2017 71.5 6734 5851 4965 413750 8989 N/A
16 10/7/2017 76.4 6689 5796 5347 410000 8486 N/A
17 10/7/2017 75.8 7159 5429 5400 409800 10983 N/A
18 10/8/2017 33.7 8387.1 5876 5222 29000 10546 N/A
19 10/10/2017 72.5 7449 5572 5215 366900 10782 N/A
20 10/11/2017 74.2 7127 5678 5973 257300 6115 N/A
21 10/12/2017 74.9 6777 6028 5209 409550 9689 N/A
22 10/12/2017 78.5 6953 6178 5051 411200 8418 N/A
23 10/13/2017 65.8 7664 5753 5067 305000 11708 N/A
24 10/13/2017 76.4 6808 5598 5388 394700 8360 N/A
25 10/14/2017 74.2 7251 5822 4249 410200 10468 N/A
26 10/14/2017 77.2 7267 6592 5139 410650 9578 N/A
27 10/15/2017 55.9 7650 5569 3911 410000 10983 N/A
28 10/15/2017 75.9 6738 5960 5235 411450 8314 N/A
29 10/16/2017 75.1 6621 6248 5084 410900 8194 N/A
30 10/16/2017 75.4 6640 6320 5280 409050 8388 N/A
31 10/17/2017 78.4 7062 6114 5195 410850 8333 N/A
32 10/17/2017 78.2 6647 5890 4971 409850 8423 N/A
33 10/17/2017 | 787 6839 6125 4729 412400 8272 N/A
34 10/18/2017 | 767 6575 5790 4676 410700 8294 N/A
35 10/18/2017 78 6668 5510 4460 409450 9592 N/A
36 10/18/2017 77.9 6926 6592 4860 410400 8342 N/A
37 10/19/2017 79.3 6441 5859 5271 418500 8334 N/A
38 10/19/2017 | 793 6439 6064 5349 412800 8182 N/A
39 10/19/2017 | 79.1 6499 5792 5459 405375 8231 N/A
40 10/19/2017 80.4 6297 5955 5027 411390 8267 N/A
AVG= 725 7,152 6,037 4,761 12,413,459 293,292 [TOTAL
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AP1 47-017-06779 Farm Name_Richard F. McCullough et al Well Number Mossor Unit 3H
EXHIBIT 3
TOP DEPTH (TVD] | BOTTOM DEPTH{IVD) | TOP DEPTH(MD) | BOTIOM DEPTH (VD)
LITHOLOGY/ FORMATION From Surface From Surface From Surface From Surface

Fresh Water 53’ N/A N/A N/A
Sandy siltstone 0 80 0 80
Silty sandstone 80 120 80 120
Sandy siltstone 120 400 120 400
Silty sandstone (tr coal) 400 600 400 600
Sandy shale 600 640 600 640
Silty limestone 640 720 640 720
Silty shale 720 800 720 800
Siltstone 800 880 800 880
Sandstone 880 960 880 960
Shaly sandstone 960 1,080 960 1,080
Silty sandstone (tr coal) 1,080 1,280 1,080 1,280
Silty shale 1,280 1,520 1,280 1,520
Sandy shale (tr coal) 1,520 1,690 1,520 1,690
Shaly sandstone 1,690 1,740 1,690 1,740
Silty shale 1,740 1,907 1,740 1,944
Big Lime 1,907 2,553 1,944 2,623
Fifty Foot Sandstone 2,553 2,633 2,623 2,707
Gordon 2,633 3,149 2,707 3,268
Fifth Sandstone 3,149 3,198 3,268 3,326
Bayard 3,198 3,696 3,326 3,921
Speechley 3,696 3,969 3,921 4,244
Baltown 3,969 4,482 4,244 4,837
Bradford 4,482 4,887 4,837 5,315
Benson 4,887 5,154 5,315 5,636
Alexander 5,154 5,761 5,636 6,340
Rhinestreet 5,761 6,105 6,340 6,754
Sycamore 6,105 6,269 6,754 6,970
Middlesex 6,269 6,391 6,970 7,178
Burkett 6,391 6,419 7,178 7,242
Tully 6,419 6,452 7,242 7,338
Marcellus 6,452 NA 7,338 NA

*Please note Antero determines formation tops based on mud logs that are only run on one well on a muilti-well pad. The
measured depth (MD) data on subsequent wells may be slightly different due to the well's unique departure.
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(s)

(s) List

Hydrochloric Acid|CWS Clean
Perforations
Listed Below
CI-9100G Ccws Corrosion
Inhibitor
Listed Below
DAP-902 Cws Scale Inhibitor
Listed Below
DAP-103 CwWs iron Control
Listed Below
SANIFRAC 8844 |CWS Biocide
Listed Below
Sand (Proppant) |CWS Propping Agent
Listed Below
Calbreak 5501 |CWS Breaker
Listed Below
DWP-641 Cws Friction Reducer
Listed Below
Other Chemical |Listed Above See Trade Name
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Oxirane, 2-methyl-, 37251-67-5 1.50000 0.00160
polymer with oxirane,

monodecyl ether

1,2-Propanediol 57-55-6 10.00000 0.00154
Sorbitol tetraoleate 61723-83-9 2.00000 0.00141
Amines, tallow alkyl, 61791-26-2 1.00000 0.00070
ethoxylated

Citric acid 77-92-9 60.00000 0.00054
Sodium bromide 7647-15-6 4.00000 0.00046
Alkyloxypolyethyleneoxy |84133-50-6 0.50000 0.00035
ethanol

Dibromoacetonitrile 3252-43-5 3.00000 0.00034
Acrylamide 79-06-1 0.10000 0.00007
Ethylene glycol 107-21-1 40.00000 0.00003
Diethylene glycol (mono) |34590-94-8 20.00000 0.00002
methyl ether

Diethylene glycol 111-46-6 1.00000 0.00001
Isopropanol 67-63-0 5.00000 0.00001
Tar bases, quinolone 68513-87-1 1.00000 0.00001
derivs

Ethoxylated alcohols Proprietary 10.00000 0.00001|Proprietary CAS
Cinnamaldehyde 104-55-2 10.00000 0.00001
Tar bases, quinolone 72480-70-7 10.00000 0.00001
derivs, benzyl chloride-

quatenized

Formic Acid 64-18-6 10.00000 0.00001

* Total Water Volume sources may include various types of water including fresh water, produced water, and recycled water
** Information is based on the maximum potential for concentration and thus the total may be over 100%
*** If you are calculating a percentage of total ingredients do not add the water volume below the green line to the water volume above the green line

Note: For Field Devetopment Products (products that begin with FDP), MSDS level only information has been provided.
Ingredient information for chemicals subject to 29 CFR 1910.1200(i) and Appendix D are obtained from suppliers Material Safety Data Sheets (MSDS)
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