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API 47.017 _ 06777 Farm name Richard F. McCullough, etal  we)) number Mossor Unit 1H
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" 529' New 48#, H40 N/A Y
Coal
Intermediate | 12-1/4" 9-5/8" 2578' New 36#, J-55 N/A Y
Intermediate 2
Intermediate 3
Production 8-3/4"/8-1/2" 5-1/2" 14480’ New 23#, P-110 N/A Y
Tubing 2-3/8" N/A 4.7#, N-80
Packer type and depth set N/A
Comment Details

CEMENT Class/Type Number Slurry Yield Volume Cement woC

DATA of Cement of Sacks wt (ppg) ( ft /sks) (f3) Top (MD) (hrs)
Conductor Class A 102 sx 15.6 1.18 120 o 8 Hrs.
Surface Class A 620 sx 15.6 1.19 738 o 8 Hrs.
Coal
Intermediate | Class A 892 sx 15.6 1.18 1053 o 8 Hrs.
Intermediate 2
Intermediate 3
Production Class H 742 sx (Lead) 1124 sx (Tail) [13.50 (Lead), 15.20 (Tail) | 1.56 (Lead), 1.83 (Tall) 3214 ~500 Into tntermediate Casing 8 Hrs.
Tubing
Drillers TD (ft) 14450 MD, 6465 TVD (BHL), 6460' (Deepest Point Drilled) Loggers TD (ft) 14480 MD
Deepest formation penetrated Marcellus Plug back to (ft) NA
Plug back procedure NA
Kick off depth (ft) 6057
Check all wireline logs run Ocaliper 0O density o deviated/directional o induction
O neutron  Oresistivity O gamma ray O temperature  Osonic
Wellcored oYes B No Conventional Sidewall Were cuttings collected O Yes ® No
DESCRIBE THE CENTRALIZER PLACEMENT USED FOR EACH CASING STRING
Conductor - 0
Surface - 1 above guide shoe, 1 abova insert float, 1 every 4th joint to surface R
Intermediate - 1 above float joint, 1 above float collar, 1 every 4th joint to surface HEU’:\VEU
Production - 1 above float joint, 1 below float collar, 1 every 3rd joint to top of cement Office ot Oila
WAS WELL COMPLETED AS SHOTHOLE ©Yes & No  DETAILS APR 30 2018
WV Department of

WAS WELL COMPLETED OPEN HOLE? ©DYes R No DETAILS wnmh_on

WERE TRACERSUSED ©Yes B No TYPE OF TRACER(S) USED NA
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API 47. 017 _ 06777 Farm name RiChard F. McCullough, etal  yo numper Mossor Unit 1H
PERFORATION RECORD
Stage Perforated from Perforated to Number of
No. Perforation date MD fi. MD fi. 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 (PS]) Proppant (Ibs)  Water (bbls) _ Nitrogen/other (units

*PLEASE SEE ATTACHED EXHIBIT 2

RECEIVEU
o ,
PR-3-020i8
W\ of

En\;i'ronmenta| Protection
Please insert additional pages as applicable.
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API 47- 017 _ 06777 Farm name Richard F. McCullough, etal  we)j number Mossor Unit 1H
PRODUCING FORMATION(S) DEPTHS

Marcellus 6425' (TOP) TVD 6775 (TOP) MD

Please insert additional pages as applicable.

GASTEST oBuildup oDrawdown & Open Flow OIL TEST &Flow oPump
SHUT-IN PRESSURE  Surface 3100  psi  Bottom Hole ™ psi DURATION OF TEST - hrs
OPEN FLOW Gas Oil NGL Water GAS MEASURED BY
12036 mefpd 57  bpd — bpd 1 bpd o Estimated & Orifice 0 Pilot
LITHOLOGY/ TOP BOTTOM TOP BOTTOM
FORMATION DEPTHINFT DEPTHINFT DEPTHINFT DEPTHINFT DESCRIBE ROCK TYPE AND RECORD QUANTITYAND
NAME TVD TYPE OF FLUID (FRESHWATER, BRINE, OIL, GAS, H.S, ETC)

*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 Jane Lew State WV Zip 26378

RECEIVED
Stimulating Company Baker Hughes Office of Oil and Gas
Address 837 Philippi Pike City Clarksburg State WV Zip 26301
Please insert additional pages as applicable. APR 30 2018
Signature Title Permitting Supervisor Date 4/27/2018Enyironmental Protection

Submittal of Hydraulic Fracturing Chemical Disclosure Information Attach copy of FRACFOCUS Registry
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API 47-017-06777 Farm Name Richard F. McCullough et al Well Number Mossor Unit 1H
EXHIBIT 1
Stage No. Perforation | Perforated from MD | Perforatedto | Number of Formations
ft. MD ft. Perforations
1 14209 14377 60 Marcellus
2 14009 14178 60 Marcellus
3 13809 13978 60 Marcellus
4 13610 13778 60 Marcellus
5 13410 13578 60 Marcellus
6 10/2/2017 13210 13379 60 Marcellus
7 10/272017 13011 13179 60 Marcellus
3 10/3/2017] 12811 12979 60 Marcellus
9 10/4/2017 12611 12779 60 Marcellus
10 10/472017 12411 12580 60 Marcellus
11 10/5/2017] 12212 12380 60 Marcellus
12 10/5/2017 12012 12180 60 Marcellus
13 10/6/2017 11812 11981 60 Marcellus
1 10;2@ 11612 11781 60 Marcellus
15 10/7/2017 11413 11581 60 Marcellus
16 10/7/2017 11213 11381 60 Marcellus
17 10/8/2017 11013 11182 60 Marcellus
18 10/9/2017] 10813 10982 60 Marcellus
19 10/9/2017 10614 10782 60 Marcellus
20 | 10/10/2017 10414 10582 60 Marcellus
21 | 10/11/2017| 10214 10383 60 Marcellus
22 | 10/12/2017 10014 10183 60 Marcellus
23 107m 9815 9983 60 Marcellus
24 1(71_2720-T7 9615 9783 60 Marcellus
25 10/13/2017| 9415 9584 60 Marcellus
26 10/13/2017 9215 9384 60 Marcellus
27 9016 9184 60 Marcellus
28 8816 8984 60 Marcellus
29 8616 8785 60 Marcellus
30 8416 8585 60 Marcellus
31 8217 8385 60 Marcellus
32 8017 8185 60 Marcellus
33 10/17/2017 7817 7986 60 Marcellus
34 10/17/2017 7618 7786 60 Marcellus
35 10/18/2017 7418 7586 60 Marcellus
36 10/18/2017 7218 7386 60 Marcellus
37 10/18/2017 7018 7187 60 Marcellus gedeveD
38 10/19/2017 6819 6987 60 Marcefiice of Pil and Gas
APR 30 2018
WYV Department of

Enviranmentz! Protantion
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API 47-017-06777 Farm Name Richard F. McCullough et al Well Number Mossor Unit 1H
EXHIBIT 2
Avg Max Amount of
. . Amountof | "

Stage No. Stimulations | Avg Pump | Treatment | Breakdown ISP (PSI) Amount of Proppant Water Nitrogen/
Date Rate Pressure Pressure (Ibs) (bbis) other
(PSI) (PSI) {units
1 9/29/2017] 717 7529 5749 4419 407250 10199 N/A
2 9/30/2017] 7s5.1 7049 6104 3471 407250 8621 N/A
3 9/30/2017] 754 6801 6486 3608 410480 8956 N/A
4 10/1/2017] 76.2 6969 6119 3546 408450 8479 N/A
5 10/2/2017} 76.6 6893 5690 3989 406550 8557 N/A
6 10/2/2017] 7623 6967 5720 3644 408100 8393 N/A
7 10/2/2017] 766 6831 5867 3991 407850 8902 N/A
8 10/3/2017] 759 7031 5939 3555 408050 8438 N/A
9 10/4/2017] 723 6838 5938 3720 408400 8599 N/A
10 10/4/2017 772 7045 5446 3889 408400 8778 N/A
11 10/5/2017} 72.4 7067 5957 3860 407700 9882 N/A
12 10/5/2017 74 7057 5933 3701 407500 9416 N/A
13 10/6/2017] 9.3 6534 5597 3683 407450 8728 N/A
14 10/6/2017] 738 6697 5980 3927 407400 8602 N/A
15 10/772017] 724 6748 5825 3893 407950 8846 N/A
16 10/7/2017]  76.7 6522 5862 3904 408100 8441 N/A
17 10/8/2017] 73.4 6659 5941 3875 407300 8770 N/A
18 10/9/2017] 705 6314 5659 3813 412650 8668 N/A
19 10/9/2017]  74.8 6650 5974 3920 411300 8505 N/A
20 10/10/2017}  75.8 6509 6570 3889 408850 8245 N/A
21 10/11/2017] 728 6761 5973 3778 408500 8334 N/A
22 10/12/2017] 75.4 6683 5754 3934 407850 8422 N/A
23 10/12/2017} 756 6576 5555 3822 410050 8360 N/A
24 10/12/2017] 78.8 6648 5605 4165 409250 8135 N/A
25 10/13/2017] 747 6802 5709 4409 408450 8379 N/A
26 10/13/2017] 7388 6761 5446 4976 410550 8751 N/A
27 10/14/2017 76 6591 5248 4995 407750 8270 N/A
28 10/14/2017 79 6732 5697 4193 409350 8246 N/A
29 10/15/2017]  78.3 6793 5267 5191 408800 8421 N/A
30 10/15/2017] 76.4 6355 5125 4434 410350 8201 N/A
31 10/16/2017] 733 6588 5555 4017 407950 8204 N/A
32 10/16/2017] ~ 78.3 6454 5500 4238 408400 8220 N/A
33 10/17/2017] 79 6261 5139 4356 408650 8218 N/A
34 10/17/2017]  77.4 6267 5887 4705 408150 8276 N/A
35 10/18/2017)  79.1 6315 5255 4836 408100 8139 N/A
36 10/18/2017] 78 6247 5920 5137 408450 8195 N/A
37 10/18/2017]  79.1 6155 5031 5007 410500 8428 N/A
38 10/19/2017] 795 6240 5704 4988 408300 8205 N/A
AVG= 75.1 6,764 5,775 4,014 13,074,230 275,968 |TOTAL
RECEIVED

Office of Oil and Gas
APR 3 0 2018
WV Department of

Environmental Protection
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API 47-017-06777 Farm Name Richard F. McCullough et al Well Number Mossor Unit 1H
EXHIBIT 3
TOP DEPTH{TVD] | BOTTOM DEPTH(TVD] | TOP DEPTH(VID] | BOTTOM DEPTH (VD) |
LITHOLOGY/ FORMATION From Surface From Surface From Surface From Surface
Fresh Water 66' N/A N/A N/A
Sandy siltstone 0 67 0 80
Silty sandstone 67 107 67 120
Sandy siltstone 107 387 107 400
Silty sandstone (tr coal) 387 587 387 600
Sandy shale 587 627 587 640
Silty limestone 627 707 627 720
Silty shale 707 787 707 800
Siltstone 787 867 787 880
Sandstone 867 947 867 960
Shaly sandstone 947 1,067 947 1,080
Silty sandstone (tr coal) 1,067 1,267 1,067 1,280
Silty shale 1,267 1,507 1,267 1,520
Sandy shale (tr coal) 1,507 1,677 1,507 1,690
Shaly sandstone 1,677 1,727 1,677 1,740
Silty shale 1,727 1,881 1,727 1,895
Big Lime 1,881 2,585 1,895 2,623
Fifty Foot Sandstone 2,585 2,686 2,623 2,727
Gordon 2,686 3,184 2,727 3,242
Fifth Sandstone 3,184 3,233 3,242 3,294
Bayard 3,233 3,704 3,294 3,780
Speechley 3,704 4,000 3,780 4,086
Baltown 4,000 4,515 4,086 4,618
Bradford 4,515 4,918 4,618 5,031
Benson 4,918 5,153 5,031 5,273
Alexander 5,153 5,800 5,273 5,939
Rhinestreet 5,800 6,077 5,939 6,256
Sycamore 6,077 6,244 6,232 6,454
Middlesex 6,244 6,364 6,430 6,644
Burkett 6,364 6,394 6,620 6,707
Tully 6,394 6,425 6,683 6,799
Marcellus 6,425 NA 6,775 NA

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

RECEIVED
Office of Oil and Gas

APR 30 2018

WV Department of

Epvisrrmanta’ Semtastion






DWP-641 CwWSs Friction Reducer
Listed Below
DWP-111 Ccws Gel Slurry
Listed Below
SANIFRAC 8844 |CWS Biocide
Listed Below
CI-9100G CWs Corrosion
Inhibitor
Listed Below
DAP-103 Ccws Iron Control
Listed Below
Hydrochloric Acid|CWS Clean
Perforations
Listed Below
DAP-802 CwWSs Scale Inhibitor
Listed Below
Calbreak 5501 |CWS Breaker
Listed Below
Other Chemical |Listed Above See Trade Name

(s)

(s) List







1,2-Propanediol 57-55-6 10.00000 0.00153
Sorbitol tetraoleate 61723-83-9 2.00000 0.00126
Oxirane, 2-methyl-, 37251-67-5 1.50000 0.00116
polymer with oxirane,

monodecyl ether

Amines, tallow alkyl, 61791-26-2 1.00000 0.00063
ethoxylated

Citric acid 77-92-9 60.00000 0.00051
Sodium bromide 7647-15-6 4.00000 0.00045
Dibromoacetonitrile 3252-43-5 3.00000 0.00034
Alkyloxypolyethyleneoxy |84133-50-6 0.50000 0.00032
ethanol

Acrylamide 79-06-1 0.10000 0.00006
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
Formic Acid 64-18-6 10.00000 0.00001
Tar bases, quinolone 72480-70-7 10.00000 0.00001
derivs, benzyl chloride-

quatenized

Cinnamaldehyde 104-55-2 10.00000 0.00001
Tar bases, quinolone 68513-87-1 1.00000 0.00001
derivs

Isopropanol 67-63-0 5.00000 0.00001
Ethoxylated alcohols Proprietary 10.00000 0.00001|Proprietary CAS

* 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%
*** |f 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 Development 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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