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State of West Virginia
Department of Environmental Protection - Office of Oil and Gas
Well Operator’s Report of Well Work

API 47 - 017 _ 06891 County Doddrldge District West Union
Quad Smithburg 7.5 Pad Name George Scott Pad Field/Pool Name ™~ N
Farm name S€0rge S. Wyckoff Well Number Cortina Unit 3H
Operator (as registered with the O0G) Antero Resources Corporation
Address 1615 Wynkoop Street city Denver State CO zip 80202
As Drilled location 'NAD 83/UTM Attach an as-drilled plat, profile view, and deviation survey
Top hole Northing 4350948m Easting 523007m - -
Landing Point of Curve Northing 4351558.03m Easting 523476.03m
Bottom Hole Northing 4354500m Easting 522576m ) | I
Elevation (ft) 1283 GL Type of Well BNew 0 Existing Type of Report olnterim BFinal
Permit Type 0D Deviated o0 Horizontal & Horizontal 6A o Vertical Depth Type O Deep ® Shallow

Type of Operation o0 Convert 0 Deepen 8 Drill oPlugBack o Redrilling o0 Rework & Stimulate
Well Type D Brine Disposal o CBM & Gas # Oil 0 Secondary Recovery o Solution Mining o Storage 0 Other

Type of Completion B Single o Multiple Fluids Produced D Brine M®Gas oNGL BOil 0 Other
Drilled with o Cable & Rotary

Drilling Media Surface hole B Air oMud oFresh Water Intermediate hole B Air oMud O Fée;slgf:i@;x?j:rine
Productionhole o Air #Mud 0 Fresh Water 0 Brine A
Mud Type(s) and Additive(s) 0CT 28 ? (20
Air - Foam & 4% KCL

Mud - Polymer WV Depantment of

Environmental prag

LT

Date permit issued 6/25/2019 Date drilling commenced 10/9/2019 Date drilling ceased 11/10/2019

Date completion activities began 2/27/2020 _ Date completion activities ceased 4/9/2020

Verbal plugging (Y/N) N/A Date permission granted N/A Granted by N/A

Please note: Operator is required to submit a plugging application within 5 days of verbal permission to plug

Freshwater depth(s) ft 128', 433’ Open mine(s) (Y/N) depths No

Salt water depth(s) ft 596', 1750' Void(s) encountered (Y/N) depths No
Coal depth(s) ft 450' Cavern(s) encountered (Y/N)depths No
Is coal being mined in area (Y/N) No

Reviewed by:
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API 47.017 _ 06891 Farm name 3€o0rge S. Wyckoff Well number COrtina Unit 3H
CASING Hole Casing New or Grade Basket Did cement circulate (Y/ N)
STRINGS Size Size Depth Used wi/ft Depth(s) * Provide details below*
Conductor 24" 20" 105" New 94#, H-40 N/A Y
Surface 17-1/2" 13-3/8" 554' New 54#, J-55 N/A Y
Coal
Intermediate 1 12-1/4" 9-5/8" 2665' New 36#, H-40 N/A Y
Intermediate 2
Intermediate 3
Production 8-3/4"/18-1/2" 5-1/2" 19038’ New 23#, P-110 N/A Y
Tubing 2-3/8" 6527' 4.7#, N-80
Packer type and depth set N/A
Comment Details o
CEMENT Class/Type Number Sturry Yield Volume Cement wOC
DATA of Cement of Sacks wi (ppg) ( ft */sks) 2 Top (MD) (hrs)

Conductor Class A 204 sx 15.6 1.18 244 o 8 Hrs.
Surface Class A 490 sx 15.6 1.19 402 (1} 8 Hrs.
Coal
Intermediate 1 Class A 885 sx 15.6 1.18 1047 o 8 Hrs.
Intermediate 2
Intermediate 3
Production Class H 798 sx (Lead) 3355sx (Tail) |13.5 (Lead), 15.2 (Tail) | 1.53 (Lead), 1.83 (Tail) 2819 ~500 Into Intermediale Casing 8 Hrs.
Tubing
Drillers TD (ft) 21100 MD, 7500 TVD (BHL), 7502' {Despest Point Drilled) Loggers TD (ft) 21100'MD
Deepest formation penetrated Marcellus Plug back to (ft) NA
Plug back procedure NA

RECE e,

YD

Kick off depth (ft) %0

Check all wireline logs run

Well cored O Yes

& No

e of Oif ang Gas

0CT 98
oOcaliper O density O deviated/directional o induction 202 0
Oneutron O resistivity 0O gamma ray O temperature Dsgnin Departmeny ]
- o
nVlroﬂmental Protec‘tion
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 above insert float, 1 every 4th joint to surface

Intermediate - 1 above float joint, 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 SHOT HOLE

WAS WELL COMPLETED OPEN HOLE?

WERE TRACERSUSED oOYes B No

O Yes

o Yes

& No

DETAILS

B No

DETAILS

TYPE OF TRACER(S) USED NA
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API 47-017 _ 06891 Farm name S€orge S. Wyckoff Well number Ortina 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 (PS1) Pressure {PS1) ISIP (PSI) Proppant (Ibs) _ Water (bbls) _ Nitrogen/other (units)

*PLEASE SEE ATTACHED EXHIBIT 2

R .

ST O ang Gas

0CT 28 25,.

,—-\.

1
17
“ A

Wy Depaﬂ!‘.}@f-

=3

m

(Tohmenta; Protee:

Please insert additional pages as applicable.
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API 47. 017 _ 06891 Farm name ©€orge S. Wyckoff Well number Cortina Unit 3H
PRODUCING FORMATION(S) DEPTHS
Marcellus 6952' (TOP) TVD 7441'(TOP)  MD

Please insert additional pages as applicable.

GASTEST oBuildup oDrawdown & OpenFlow OIL TEST &Flow oPump
SHUT-IN PRESSURE  Surface 2800 psi  Bottom Hole ™ psi  DURATION OF TEST -~ hrs
OPEN FLOW Gas Oil NGL Water GAS MEASURED BY
8633 mcfpd 99 bpd - bpd 681 bpd o Estimated & Orifice 0 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)

*PLEASE SEE ATTACHED EXHIBIT 3

Please insert additional pages as applicable.

Drilling Contractor Frontier Drilling LLC _RECEIVED
Office of Oil and Gas
Address 562 Spring Run Road City Pennsboro State WV Zip 26415
Logging Company Nine Energy Services 0cT 28 2020
Address 125 Museum Road City Washington State PA Zip 15301 -
e — “F —— WV Depanment o

Cementing Company C&J Energy Services
Address 1650 Hackers Creek City J,_arf I:ew State WV Zip 26378

Stimulating Company Baker Hughes -
Address 837 Philippi Pike City Clarksburg Qtate WV Zip 26301
Please insert additional pages as applicable.

Completed /5y Megpn Criffith Telephone 303-357-7223

Signature _ _J\k : _\ 17.7  Title Permitting Agent  Date TAT _w

Submittal of H{drdulic Fraéturing Chemical Disclosure Information Attach copy of FRACFOCUS Registry

Environmental Protection



API 47-017-06891 Farm Name George S. Wyckoff Well Number Cortina Unit 3H

VD
Environme

EXHIBIT 1
Stage No. Perforation | Perforated from MD | Perforated to Numbe_r of Formations
Date ft. MD ft. Perforations

1 1/8/2020 18930.8 18886.7 60 Marcellus
2 1/8/2020 18848.987 18683.422 60 Marcellus
3 1/8/2020 18647.909 18482.344 60 Marcellus
4 1/9/2020 18446.831 18281.266 60 Marcellus
5 1/9/2020 18245.753 18080.188 60 Marcellus
6 1/9/2020 18044.675 17879.11 60 Marcellus
7 1/9/2020 17843.597 17678.032 60 Marcellus
8 1/10/2020 17642.519 17476.954 60 Marcellus
9 1/10/2020 17441.441 17275.876 60 Marcellus
10 1/10/2020 17240.363 17074.798 60 Marcellus
11 1/10/2020 17039.285 16873.72 60 Marcellus
12 1/11/2020 16838.207 16672.642 60 Marcellus
13 1/11/2020 16637.129 16471.564 60 Marcellus
14 1/12/2020 16436.051 16270.486 60 Marcellus
15 1/12/2020 16234.973 16069.408 60 Marcellus
16 1/12/2020 16033.895 15868.33 60 Marcellus
17 1/13/2020 15832.817 15667.252 60 Marcellus
18 1/13/2020 15631.739 15466.174 60 Marcellus
19 1/13/2020 15430.661 15265.096 60 Marcellus
20 1/14/2020 15229.583 15064.018 60 Marcellus
21 1/14/2020 15028.505 14862.94 60 Marcellus
22 1/14/2020 14827.427 14661.862 60 Marcellus
23 1/15/2020 14626.349 14460.784 60 Marcellus
24 1/15/2020 14425.271 14259.706 60 Marcellus
25 1/15/2020 14224.193 14058.628 60 Marcellus
26 1/16/2020 14023.115 13857.55 60 Marcellus
27 1/16/2020 13822.037 13656.472 60 Marcellus
28 1/17/2020 13620.959 13455.394 60 Marcellus
29 1/18/2020 13419.881 13254.316 60 Marcellus
30 1/18/2020 13218.803 13053.238 60 Marcellus
31 1/18/2020 13017.725 12852.16 60 Marcellus
32 1/19/2020 12816.647 12651.082 60 Marcellus
33 1/19/2020 12615.569 12450.004 60 Marcellus
34 1/20/2020 12414.491 12248.926 60 Marcellus
35 1/20/2020 12213.413 12047.848 60 Marcellus
36 1/21/2020 12012.335 11846.77 60 Marcellus
37 1/21/2020 11811.257 11645.692 60 Marcellus
38 1/22/2020 11610.179 11444.614 60 Marcellus
39 1/22/2020 11409.101 11243.536 60 Marcellus
40 1/23/2020 11208.023 11042.458 60 Marcellus
41 1/23/2020 11006.945 10841.38 60 Marcellus
42 1/28/2020 10805.867 10640.302 60 Marcellus
43 1/28/2020 10604.789 10439.224 60 Marcellus
44 1/28/2020 10403.711 10238.146 60 Marcellus
45 1/28/2020 10202.633 10037.068 60 Marcellus
46 1/28/2020 10001.555 9835.99 60 Marcellus
47 1/29/2020 9800.477 9634.912 60 Marcellus
48 1/29/2020 9599.399 9433.834 60 Marcellus
49 1/29/2020 9398.321 9232.756 60 Marcellus
50 1/29/2020 9197.243 9031.678 60 Marcellus
51 2/4/2020 8996.165 8830.6 60 Marcellus
52 2/5/2020 8795.087 8629.522 60 Marcellus
53 2/5/2020 8594.009 8428.444 60 Marcellus
54 2/5/2020 8392.931 8227.366 60 Marcellus
55 2/5/2020 8191.853 8026.288 60 Marcellus
56 2/5/2020 7990.775 7825.21 60 Marcellus
57 2/5/2020 7789.697 7624.132 60 Marcellus

RECE!VE
_ D
Office of Oj and Gag

OCT 2.8 299

W
SPartmant o

htaj Protection



AP 47-017-06891 Farm Name George S. Wyckoff Well Number Cortina Unit 3H

EXHIBIT 2
Avg Max Amount of Amount of
Stimulations | Avg Pump | Treatment | Breakdown Amount of Proppant Nitrogen/
Stage No. ISIP (PSI) Water

Date Rate Pressure Pressure (lbs) (bbls) other

(PSI) (Psii (units)

1 1/8/2020 73.51 8390 3936 3675 170850 6142.214 N/A
2 1/8/2020 77.3 8517 6153 3777 400540 7442.143 N/A
3 1/8/2020 71.06 8534 6406 3008 401560 7432.071 N/A
4 1/9/2020 72.79 8491 5926 3620 408280 7415.143 N/A
5 1/9/2020 75.21 8509 5620 4399 401880 7320.905 N/A
6 1/9/2020 81.18 8730 6133 4329 403460 7344.286 N/A
7 1/9/2020 77.96 8806 5448 4149 399280 7176.119 N/A
8 1/10/2020 80.7 8641 5700 3646 407720 7454.381 N/A
9 1/10/2020 70.27 8681 5550 3520 406240 7194.524 N/A
10 1/10/2020 84.15 8784 5660 3902 409800 7446.095 N/A
11 1/10/2020 69.16 8676 5711 3706 411200 7396.071 N/A
12 1/11/2020 79.19 8524 5481 4133 409760 7389.905 N/A
13 1/11/2020 86.8 8395 5438 3773 412360 7500.357 N/A
14 1/12/2020 85.26 8458 5601 3609 406480 7244143 N/A
15 1/12/2020 85.18 8135 5793 3654 411180 7404 N/A
16 1/12/2020 84.52 8112 4956 3470 402980 7223.048 N/A
17 1/13/2020 85.93 8275 5483 4031 416920 7391.69 N/A
18 1/13/2020 85.86 8443 5769 4032 399220 7313.952 N/A
19 1/13/2020 85.56 8420 5259 4061 402740 7254.5 N/A
20 1/14/2020 85.6 8303 5672 3699 413340 7211.833 N/A
21 1/14/2020 85.72 8099 5238 3967 401400 7157.786 N/A
22 1/14/2020 85.84 8035 5411 3882 417380 7441.476 N/A
23 1/15/2020 84.43 8451 5426 3963 412690 7093.548 N/A
24 1/15/2020 85.55 7903 5224 4030 411180 7027.857 N/A
25 1/15/2020 85.42 8081 5764 3755 411720 73335 N/A
26 1/16/2020 85.9 8017 5531 3839 409880 7192.262 N/A
27 1/16/2020 85.2 7912 5288 3929 405500 7209.738 N/A
28 1/17/2020 85.86 7957 4745 3924 410290 7117.786 N/A
29 1/18/2020 85.98 8157 5171 3590 401940 7150.905 N/A
30 1/18/2020 84.95 8342 5425 3526 408660 7143.548 N/A
31 1/18/2020 85.56 8270 5186 3482 406520 7134.333 N/A
32 1/19/2020 85.81 8262 5597 3750 403880 7069.905 N/A
33 1/19/2020 85.23 8156 5364 3349 402440 6971.143 N/A
34 1/20/2020 85.95 8495 5095 3620 406220 7149.333 N/A
35 1/20/2020 84.79 8211 5611 3833 404700 7111.619 N/A
36 1/21/2020 85.68 7750 5430 3816 404660 7416.643 N/A
37 1/21/2020 85.51 8108 5514 3780 406320 7009.238 N/A
38 1/22/2020 85.71 7986 5471 3751 412400 7140.786 N/A
39 1/22/2020 84.74 7925 5298 3813 407460 7119.452 N/A
40 1/23/2020 85.58 8311 5599 3903 410020 6968.262 N/A
41 1/23/2020 85.63 8002 5276 3641 405120 7003.762 N/A
42 1/28/2020 84.8 7469 6370 4105 403620 6962.667 N/A
43 1/28/2020 85.46 7527 5276 3696 396720 6935.286 N/A
44 1/28/2020 85.75 7683 5319 4060 398420 6947.429 N/A
45 1/28/2020 85.68 7521 5143 4051.78 402200 6977.714 N/A
46 1/28/2020 85.4 7713 5152 3609 413000 7040.524 N/A
47 1/29/2020 85.1 7951 5347 3876 404900 6903.214 N/A
48 1/29/2020 85.09 7931 5092 4023 406420 6900.31 N/A
49 1/29/2020 84.39 8011 4580 3800 395640 6851.095 N/A
50 1/29/2020 84.96 8112 5017 4091 402980 6919.429 N/A
51 2/4/2020 43.33 8982 6919 5354 9570 2004.786 N/A
52 2/5/2020 66 8245 5338 3992 405430 12666.69 N/A
53 2/5/2020 83.21 6501 5089 3752 409750 6965.69 N/A
54 2/5/2020 85.17 6583 5321 3930 412690 7049.452 N/A
55 2/5/2020 85.26 6833 5319 3693 402400 6900.524 N/A
56 2/5/2020 85.04 6616 5400 4391 403440 6831.095 N/A
57 2/5/2020 85.73 6740 5568 3429 401760 6896.167 N/A

AVG= 82.7 8,299 5,472 3,789 16,456,170 295,660 | TOTAL

RECENE
_ D
Office of Oj] and Gag

0CT 2.8 759

Wvp
Environmer - riment of

"ONMental Protection



AP147-017-06891 Farm Name George S. Wyckoff Well Number Cortina Unit 3H
EXHIBIT 3
TOPDEPTH (TVD) | BOTTOM DEPTH (TVD) | TOP DEPTH (MD) | BOTTOM DEPTH{MD]
LITHOLOGY/ FORMATION From Surface From Surface From Surface From Surface
Sandstone 100 300 100 300
Siltstone 300 580 300 580
Limestone 580 600 580 600
Shaly Siltstone 600 720 600 720
Shaly Limestone 720 800 720 800
Siltstone w/ trace coal 800 870 800 870
Shale 870 980 870 980
Silty Sandstone 980 1,040 980 1,040
Limestone w/ trace coal 1,040 1,080 1,040 1,080
Shaly Sandstone 1,080 1,350 1,080 1,350
Sandstone w/ interbedded col 1,350 1,820 1,350 1,820
Shale 1,820 2,020 1,820 2,020
Limestone 2,020 2,120 2,020 2,120
Sandy Shale 2,120 2,149 2,120 2,203
Big Lime 2,149 2,757 2,178 2,859
Fifty Foot Sandstone 2,757 2,835 2,834 2,944
Gordon 2,835 3,117 2,919 3,250
Fifth Sandstone 3,117 3,311 3,225 3,458
Bayard 3,311 3,954 3,433 4,149
Speechley 3,954 4,249 4,124 7,366
Balltown 4,249 4,667 4,441 4,913
Bradford 4,667 5,166 4,888 5,454
Benson 5,166 5,452 5,429 5,763
Alexander 5,452 6,737 5,738 7,162
Sycamore 6,490 6,712 6,882 7,137
Middlesex 6,712 6,857 7137 7,347
Burkett 6,857 6,886 7,347 7,400
Tully 6,886 6,957 7,400 7,577
[Marcellus 6,957 NA 7,577 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.

RECEIVED

Office of Oilang &

0CT 2.8 295

Wv b,

e
Environy, Paiment of

entai Pr Otection



intero ANTERO RESOURCES CORPORATION Baker S

Location: Doddridge Co., WV Slot:  Siot #09
Doddridge Well: Cortina Unit 3H Hug hes
Plot refarence wllzath is Cortina Unit 3H PWP Rev-B.0 | Grid Svtam: NAD27 / UTH Zona 17 Nosth, US laat ] Seae 1 renm 000 Easting (ft)
Trua verticat dayihs ere referenced to HEP 317 RKB | Morh Referarce: Grid marth -4500 3000 ~500 0 1500 8000
Magsured degths are refersnced 1o HSP 317 MIKB | Scale: True distance
H&P 317 (RKE) to Meen Ssa Leval: 1308.5 fest '_Dumlulmlnhel - =000
Moan Sea Level to Ground level /At Slot: j:-1203fe0l Crostad by: delanal on 20181112 |
Coordinslas are in Ise! refarenced to Siol L Dusbane: < WPL Esstom Defn J Projectsd MD at TD: 19058 : 7084.68ft TVD, 11575.80ft N, 1386,63ft W
- Location Information /
Fucilty Name I Grid Eeat (US ft) Grid Naorth (US Rt} I Letiude _ Llomgsude f ~ 10500
Guirge Soott Pad | 1715804.683 14274033.226 39*18'27.260N 1*44'00.548° W
st Local Nty | Local€ ifty | Grid Eest iUS i Grid North (US 1t} Latiude Lorgiude
Skt #09 -13.41 | 48,15 | 1715852.820 14274019.820 3W°1827.116°N 80°43'55.938°W
HBP 317 [RKB) to Ground level |At Skot: Siot #4091 2550
Maan Sea Leve! to Grownd level (At Slat: Siot #00) | 12838 - -1 0000
HEP 317 |RKB ta Mesn Saa Leval 1308.5¢
Well Data
| Woll I Welbors I Weksth
I I l T — ~ 7500
Slot #08 ]_ ‘Cortina Unit 3H Corlina Unit 3H PWB Cortina Unit 3H PWP Rev-B.0
API: 47-017-06891-0000
BHI Job #: 110073048B
Rig: H&P 317 =| 000
gow Duration: 10/10/2019-11/08/2019
i
i =1 4500
o Gyrodata MS Gyro <17-4/2">(50-550') : 0.26° Inc, 50.00ft MD, 50.00ft TVD, -0.05ft VS
APS EM <12-1/4">(550')(696'-2655') : 0.64° Inc, 696.00ft MD, 695.98ft TVD, -4.01% VS ~ sooo
000 =~
= ts00
2000~
F=) Marcallus POE: 7602' MD : 6982} & TVD, 674.004 N, 2057.20RE z
£
£ APS EM <8-3/4"> (2655)(2739"-5211) : 24.16° Inc, 2739.00ft MD, 2647.06ft TVD, -103.31 VS \ ° =
o BH AT Gurve <8-1/2">(5211')(5255™-19034') : 4982.66ft =ZB4 N, 1485.710 E 2
o 300f~ _ Well Profis Data_ — APS EW <3 (o5t e T vy 8 J1fiN 505 14 E =
w® MD it} Azl | TVDmI | LocalNim) | LocalE it DLS "0 vsin | APS EM <12-1/4">(550 ¥006'-2655") : 695.08ft TVD, 4.201 S, QOft 4
kit TieOn 2055.00 Taz00 | 257048 | o838 | 52235 1,47_L'_1 Gyrodata MS Gyro <17-1/2">(50'550') | 50.00f1 TVD, D.08ft S, 0.610t W =
g Prai, To Bottom 2723.00 7820 | 2032.50 63.84 { 548.80 0.00
> DMOW Coy | 287300 78.200 | 272438 74.90 587.88 0.00 =4-1500
@« 4000~ _Hold Torgeet | 3011.24 | 87.148 | 2898.21 8.3 o509 | 200
E Curva KOP 6832.54 87.148 | 6261.04 148.07 2001.10 0.00
= POE _| 758987 342,408 | 6901.00 084,45 205088 &a0a
Landirg Pt. 7841.63 X 342496 | 7025.00 | $00.18 197665 | LI 264.11
BHL 19067.00 1 £0.000 | 342.466 | 702500 11805.47 -1399.56 l 0.00 15400 10
5000 = BH AT Curve <8-1/2">(5211°)(5255-19034") : 21.56° Inc, 5255.00ft MD, 4082.66ft TVD, -327.280 VS
o)
6000 = wa Ve
w B
Marcelius POE: 7602’ MD : 73.36° Inc, 7602.00ft MD, 6682.14f TVD, 24.19k VS
7000 = == = —
- ' o User ified (HOKM) Dip: B8.37° Fieid: 51843 nT
Projacted MD at TD: 19058 : 89.60" inc, 18058.00ft MD, 7084.66ft TVD, 11458.81%t VS Megratle pri sl Ui Ui e e o 0 2010)
L L sl L L -l =1 =k =l L 1 1 1 7o g O il 0.7 dogroes Evt of T North
] 1000 2000 3000 4000 5000 8000 7000 8000 9000 10000 1000 12000 G Sonvect sk Tue o Grid subtract 0.17 dogroes.
Vertical Section (fi) e e 2000 To correct azimuth from Magnetic to Grid subtrect 7,63 degrees

Azimuth 342.50° with reference 0.00 N, 0.00 E

RECEIVED
Office of Oiland Gag

0CT 28 2029

. WV Depariment of
Nvironmenta; Protection



Hydraulic Fracturing Fluid Product Component Information Disclosure

Hydraulic Fracturing Fluid Composition:

Produced Mixter

SEY pue I Jo soy

Halliburton

1/8/2020
2/5/2020
West Virginia
Doddridge

47-017-06891-00-00

Antero Resources Corporation

m

2

Ss
=
30 —
@ ®
=5 [ )
85 (=]
w3
g3 =
@ - ~
28 o
5]

1

Base Fluid

Cortina 3H
39.30753000
-80.73331000
NAD83

NO

NO

7,094
17,985,507

0

J3AIZDAY

=

Chemnical Disclosure Registry

GROUNDWATER
N

Water

7732-18-5

100.00000

86.97747

Density = 8.50

Ingredients

Listed Above

Listed Above

Water

7732-18-5

100.00000

0.17744




[MC B-8614 Halliburton Biocide
Listed Below
LD-2950 MultiChem Friction Reducer
Listed Below
Sand-Common [Halliburton Proppant
White-100 Mesh,
SSA-2
Listed Below
Legend LD-2555 |MultiChem Additive
Listed Below
Legend LD-2990 |MultiChem Friction Reducer
Listed Below
FDP-S1296-17 [Halliburton Acid Corrosion
Inhibitor
Listed Below
WG-36 GELLING |Halliburton Gelling Agent
AGENT
Listed Below
HYDROCHLORI |Halliburton Solvent
C ACID, 22
BAUME -
g5 Listed Below
£ 2 8
TE = iz
§F o 22
75 o fn
g3 o 4 <
§s § &8
<3 (=1 g)
= »



OPTIFLO-II Halliburton Breaker
DELAYED
RELEASE
BREAKER
Listed Below
e dD0OVE & (e dime g (& eption of Ba e e DEID are e a aua daredie
Crystalline silica, quartz |14808-60-7 100.00000 12.81542
Hydrochloric acid 7647-01-0 30.00000 0.04215
Complex Amine Proprietary 60.00000 0.01630
Compound
Hydrotreated light 64742-47-8 30.00000 0.01422
petroleum distillate
Complex Amine Proprietary 60.00000 0.01214
Compound
Guar gum 9000-30-0 100.00000 0.00500
Glutaraldehyde 111-30-8 30.00000 0.00255
Polyethoxylated fatty 61791-26-2 30.00000 0.00158
amine salt
Sobitan, mono-9- 1338-43-8 5.00000 0.00136
octadecenoate, (Z)
Surfactant Proprietary 5.00000 0.00136
Quaternary ammonium  |68424-85-1 5.00000 0.00042
compounds, benzyl-C12-
16-alkyldimethyl
chlorides
Methanol 67-56-1 100.00000 0.00034
Organic chirodie Proprietary 1.00000 0.00027
compound
Alkoxylated polyhydric  |Proprietary 1.00000 0.00027
alcohol
Ethoxylated alcohols Proprietary 1.00000 0.00027
m Ethoxylated alcohols Proprietary 1.00000 0.00020
3 g o © Poly(oxy-1,2-ethanediyl), |69011-36-5 1.00000 0.00020
o o #F alpha-tridecyl-omega-
2 T 2 hydroxy-, branched
o3 o« 9nm Adipic acid 124-04-9 1.00000 0.00020
;,73" = %’ 3 E’;T Ammonium persulfate  |7727-54-0 100.00000 0.00019
o =
3 *




Ethanol 64-17-5 1.00000 0.00008
Mixture of dimer and 61790-12-3 30.00000 0.00008
trimer fatty acids of
indefinite compostion
derived from tall oil
Modified thiourea Proprietary 30.00000 0.00008
polymer
Oxylated phenolic resin  |Proprietary 30.00000 0.00006
Organic salt #1 Proprietary 0.10000 0.00003
Acrylamide 79-06-1 0.10000 0.00003
Ethoxylated alcohols Proprietary 5.00000 0.00001
Hexadecene 629-73-2 5.00000 0.00001
Propargyl alcohol 107-19-7 5.00000 0.00001
Phosphoric acid 7664-38-2 0.10000 0.00001
Organic salt #2 Proprietary 0.01000 0.00000
Formaldehyde 50-00-0 0.01000 0.00000
Organic salt #3 Proprietary 0.01000 0.00000
Sodium glycollate 2836-32-0 0.01000 0.00000
Nitrated acetate salt Proprietary 0.01000 0.00000
Sodium hydroxide 1310-73-2 0.01000 0.00000
C.l. pigment Orange 5  |3468-63-1 1.00000 0.00000

* 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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