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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  47-095 02479 County vler District Meade
Quad Middlebourne 7.5' Pad Name Rush Fork Pad Ficld/Pool Name ~—"
Farm name J0seph R. Rymer Jr. Well Number RODbert Lee Unit 2H
Operator (as registered with the 00G) 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 4363035m Easting 502626m
Landing Point of Curve Northing 4363129.75m Easting 502368.40m

Bottom Hole Northing 4366378m Easting 501205m
Eievation (ft) 9_83' GL Type of Well BNew 0 Existing Type of Report olnterim ®Final
Permit Type = Deviated o Horizontal # Horizontal 6A w0 Vertical Depth Type o Deep & Shallow

Type of Operation © Convert 0 Deepen B Drill OPlugBack oRedrlling oORework 8 Stimulate
Well Type 0 Brine Disposal = CBM B Gas 80il 0 Secondary Recovery o Solution Mining 0 Storage 0 Other

Type of Completion & Single o Multiple Fluids Produced 0 Brine #8Gas 0NGL Qil o Other
Drilled with o Cable B Rotary

Drilling Media Surface hole ®Air oMud 0Fresh Water Intermediate hole B Air o Mud 0 Fresh Water 0 Brine
Productionhole o Air BMud o Fresh Water 0 Brine

Mud Type(s) and Additive(s)
Air - Foam & 4% KCL

Mud - Polymer

12/07/2017  Date drilling commenced___3/23/2018  Dge drilling ceased ____5/8/2018

Date permit issued

Date completion activities began 5/18/2018 Date completion activities ceased 6/16/2018
N/A Granted by, N/A

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

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

Freshwater depth(s) ft 30 Open mine(s) (Y/N) depths No

Salt water depth(s) ft 1510' Void(s) encountered (Y/N) depths No

Coal depth(s) ft None Identified Cavern(s) encountered (Y/N) depths No -
No

Is coal being mined in area (Y/N)

Reviewed by:
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API 47-095 _ 02479 Farm name J05€ph R. Rymer Jr. Well number RODErt Lee Unit 2H
CASING Hole Casing New or Grade Bagket Did cement circulate (Y/ N)
STRINGS Size Size Depth Used wi/ft Depth(s) * Provide details below*
1
Conductor 24" 20" 112 New 94, H-40 N/A Y
Surface 17-1/2" 13-3/8" 382 New 544, J-55 N/A Y
Coal
Interrmediate 1 12-1/4" 9-5/8" 3618' New 36#, J-55 N/A Y
Intermediate 2
Intermediate 3
Production B-3/4"/8-1/2" 5-1/2" 18223 New 234, P-110 N/A Y
Tubing 2-3/8" 6256' 4.7#,N-80
Packer type and depth set N/A
Cominent Details
CEMENT Class/Type Number Slurry Yield Volume Cement wOC
DATA of Cement of Sacks wt (ppg) { ft ¥sks) i) Top (MD) (hrs)
Conductor Class A 204 sx 156 1.18 241 0 8 Hrs.
Surface Class A 450 sx 15.6 1.20 540 o 8 Hrs.
Coal
Intermediate 1 Class A 1538sx 156 1.18 1815 0o 8 Hrs.
Intermediate 2
Intenmediate 3
Production Class H 645sx (Lead) 1841sx (Tail) | 14{Lead), 16.2 (Tail) | 1.45 (Lead), 1.83 (Tail) 4304 ~500 into Infermediate Casing 8 Hrs.
Tubing
Drillers TD (ft) 18228 MD,|6203' VD (BHL)| 6252' (Deepest Polnt Drilied) Loggers TD (ft) 16223 MD
Deepest formation penetrated Marcelius Plug back to (ft) MA
Plug back procedure NA
Kick off depth (ft) 5617
Check all wireline logs run oOcaliper O density o deviated/directional O induction
Oneutron O resistivity 0O gamma ray O temperafure osonic
Wellcored O Yes B No Conventional Sidewall Were cuttings collected O Yes ®m No

DESCRIBE THE CENTRALIZER PLACEMENT USED FOR EACH CASING STRING

Conductor- 0

Surface - 1 abova 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 surfaca

Producton - 1 above ficat joint, 1 below fleat callar, 1 every 3rd jaint to top of cement

WAS WELL COMPLETED AS SHOTHOLE oYes 8 No DETAILS

WAS WELL COMPLETED OPEN HOLE? rCYes B No DETAILS

WERE TRACERSUSED c=Yes B No TYPE OF TRACER(S) USED NA
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API 47.095 _ 02479 Farm name J0S€Ph R. Rymer Jr. Well number Robert Lee Unit 2H
PERFORATION RECORD
Stage Perforated trom Perforated to Number of
No. Perforation date MD ft. MD fi. Perforations Formation(s)
f [
! |
*
PLEASE SEE ATTACHED EXHIBIT 1
|
i
|
i
Please insert additional pages as applicable.
STIMULATION INFORMATION PER STAGE
Complete a separate record for each stimulation stage.
Stage  Stimulations Ave Pumnp Ave Treatment Max Breakdown Amount of Amount of Amount of
No. Date Rate (BPM) Pressure (PSI) Pressure (PSI) ISIP (PSD Proppant (Ibs}  Water (bbls)  Nitrogen/other (units)

*PLEASE SEE ATTACHED EXHIBIT 2

Please insert additional pages as applicable.
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API 47. 095 _ 02479 Farm name 405€ph R. Rymer Jr. Well number RObert Lee Unit 2H
PRODUCING FORMATION(S) DEPTHS

Marcellus 6139 (TOP) VD 6337 (TOP) MD

Please insert additional pages as applicable.

GASTEST oBuildup o0Drawdown & QOpenFlow OIL TEST @&Flow oPump
SHUT-IN PRESSURE  Surface 4100 psi  Bottom Hole ™ psi  DURATION OF TEST — hrs
OPEN FLOW Gas 0Oil NGL Water GAS MEASURED BY
7239.70 mefpd 19511 bpd - bpd 56256 bpd o0FEstimated BOrifice o Pilot
LITHOLOGY/ TOP BOTTOM TOP BOTTOM
FORMATION DEPTH IN FT DEFTHINFT DEPTHINFT DEPTHINFT DESCRIBE ROCK TYPE AND RECORD QUANTITYAND
NAME TVD TYPE OF FLUID (FRESHWATER, BRINE, OIL, GAS, H,8, 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 Veatherford
Address 410 17th Street STES 250 & 400 City Denver State CO Zip 82020

Cementing Company ©&J Energy Services
Address 1650 Hackers Creek City Lane Jew State WV Zip 26378

Stimulating Company Keane Group
Address 5825 North Sam Houston Parkway West, Suite 600 Cjty Houston State T1X Zip 77086

Please insert additional pages as applicable.

Completed by Karin Cox Telephone 303-357-6820
Signature Title Permitting Agent Date

Submittal of Hydraulic Fracturing Chemical Disclosure Information Attach copy of FRACFOCUS Registry



APl 47-095-02479 Farm Name Joseph R. Rymer jr Well Number Robert Lee Unit 2H

EXHIBIT 1
Stage No. Perforation | Perforated from MD | Perforated to | Number of Formatlons
Date ft. MD £, Perforations

1 5/18/2018 18024 0 48 Marcellus
2 5/18/2018 17823 17993 48 Marcellus
3 5/18/2018 17623 17792 48 Marceilus
4 5/19/2018 17422 17591 48 Marcetlus
5 5/19/2018 17221 17391 48 Marcellus
6 5/19/2018 17021 17190 48 Marcellus
7 5/20/2018 16820 16989 48 Marcetlus
] 5/20/2018 16620 16789 a8 Marceilus
9 5/20/2018 16419 16588 48 Marceilus
10 5/20/2018 16218 16387 48 Marcellus
11 5/21/2018 16018 16187 48 Marcellus
12 5/21/2018 15817 15986 48 Marcellus
13 5/21/2018 15616 15786 48 Marcellus
14 5/22/2018 15416 15585 48 Marcellus
15 5/22/2018 15215 15384 48 Marcellus
16 5/22/2018 15014 15184 48 Marcellus
17 5/23/2018 14814 14983 48 Marcellus
18 5/23/2018 14613 14782 48 Marcellus
19 5/23/2018 14412 14582 48 Marcellus
20 5/23/2018 14212 14381 48 Marcellus
21 5/24/2018 14011 14180 48 Marcellus
22 5/24/2018 13811 13980 438 Marcellus
23 5/24/2018 13610 13779 48 Marcelius
24 5/25/2018 13409 13578 1% Marcellus
25 5/25/2018 13209 13378 48 Marcellus
26 5/25/2018 13008 13177 48 Marcellus
27 5/25/2018 12807 12977 48 Marcellus
28 5/26/2018 12607 12776 438 Marcellus
29 5/26/2018 12406 12575 48 Marcellus
30 5/26/2018 12205 12375 48 Marcelius
31 5/26/2018 12005 12174 48 Marceilus
32 5/27/2018 11804 11973 48 Marcellus
33 5/27/2018 11604 11773 48 Marcelius
34 5/27/2018 11403 11572 48 Marcellus
35 5/27/2018 11202 11371 48 Marcellus
36 5/27/2018 11002 11171 48 Marcellus
37 5/27/2018 10801 10970 48 Marcellus
38 5/28/2018 10600 10770 48 Marcelius
39 5/28/2018 10400 10569 48 Marcellus
40 5/28/2018 10193 10368 48 Marcellus
41 5/29/2018 9998 10168 48 Marcellus
42 5/298/2018 9798 9967 48 Marcellus
43 5/30/2018 9597 9766 48 Marcelius
A4 5/30/2018 9396 9566 48 Marcellus
45 5/30/2018 9186 9365 43 Marcellus
46 5/31/2018 8095 9164 48 Marcellus
47 5/31/2018 8795 8964 43 Marcellus
43 5/31/2018 8594 8763 43 Marcellus
49 5/31/2018 8393 8562 48 Marcellus
50 6/1/2018 8193 8362 48 Marcellus
51 6/1/2018 7992 8161 48 Marcellus
52 6/1/2018 7791 7961 48 Marcellus
53 6/1/2018 7591 7760 48 Marcellus
54 6/2/2018 7390 7559 48 Marcellus
55 6/2/2018 7189 7359 48 Marcellus
56 6/2/2018 6989 7158 48 Marcelius
57 6/2/2018 6788 6957 43 Marcellus
58 6/3/2018 6588 6757 48 Marcellus
59 6/3/2018 6387 6556 48 Marcelius
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API47-095-02479 Farm Name Joseph R. Rymer Jr Well Number Robert Lee Unit 2H

EXHIBIT 2
AVE Max Amotnt of Amecimnt of
Stimulations | Avg Pump | Treatment | Breakdown Amount of Proppant Nitrogen/
Stage No. 1SIP (P51} Water
Date Rate Pressure Pressure {Ibs} {bbls) other
{PSI) {PS1) {unlts)
1 5/18/2018 66.1 7889 5862 4959 323700 9148 N/A
2 5/18/2018 63.1 7910 5699 2985 509060 12668 N/A
3 5/18/2018 65.9 7840 5935 3143 507760 10962 N/A
4 5/15/2018 73.5 8054 5966 3387 505140 10678 N/A
5 5/18/2018 71.7 7873 6452 3218 507740 10516 N/A
6 5/19/2018 73 7975 5996 3410 504220 12743 N/A
7 5/20/2018 69.8 7781 ] 3181 510940 10353 N/A
8 5/20/2018 69.4 7773 5796 3125 507800 10582 N/A
9 5/20/2018 68.9 7787 6097 3248 511680 10321 N/A
10 5/20/2018 75.6 JI75 6664 3311 5082X) 10126 N/A
11 5/21/2018 75.9 7819 6604 3156 508040 10308 N/A
12 5/21/2018 70.8 7658 6260 3364 510360 10324 N/A
13 5/21/2018 72.9 7984 6183 3310 508040 10176 N/A
14 5/22/2018 75.3 7813 6717 3248 510750 10397 N/A
15 5/22/2018 70.9 7653 5660 3353 513750 10158 N/A
16 5/22/2018 75.4 8157 6660 3708 506520 14859 NfA
17 5/23/2018 71 7781 6708 3160 512580 10623 N/A
18 5/23/2018 70.3 7741 5835 3633 507600 10339 N/A
19 5/23/2018 711 7721 5991 3728 513775 10361 N/A
20 5/23/2018 715 7805 7183 3320 507220 10270 N/A
21 5/24/2018 726 7966 6793 3130 507545 10315 NfA
22 5/24/2018 70.4 7618 5993 3567 510820 10128 N/A
23 5/24/2018 72.2 7608 6763 3438 508060 10143 N/A
24 5/25/2018 71.7 7703 6776 3235 508160 10072 N/A
5 5/25/2018 73.9 7527 5733 3633 508120 10057 N/A
26 5/25/2018 72.6 7505 6845 3767 508040 10235 N/A
27 5/25/2018 70.2 7473 7167 3203 508380 10296 N/A
28 5/26/2018 72.7 7581 6491 3376 EQ7150 10311 N/A
29 5/26/2018 73 7584 6079 3467 517130 11697 N/A
£ 5/26/2018 75.5 7372 5993 3833 521380 10129 N/A
31 5/26/2018 73.2 7528 5911 3337 513980 11183 N/A
a2 5/27/2018 74.3 7502 5960 3499 507260 10087 N/A
33 5/27/2018 75 7361 5652 3353 5053800 10103 N/A
34 5/27/2018 66 7736 59871 3528 512895 10961 N/A
35 5/27/2018 75.8 7568 5421 3270 507385 10130 N/A
36 5/27/2018 75.3 7649 5629 3376 508330 10222 N/A
37 5/27/2018 78.5 7390 3599 3265 507850 10042 N/A
38 5/28/2018 75.9 7376 5224 3673 510720 10265 N/A
39 5/28/2018 75.4 7472 4536 3557 522060 10091 N/A
40 5/28/2018 76.6 6825 5544 3549 507960 10003 N/A
41 5/28/2018 75.6 7101 5463 3556 508400 10212 N/A
42 5/29/2018 78.4 7110 5012 3107 506900 10171 N/A
43 5/30/2018 75.9 7362 6549 3224 509020 10172 N/A
44 5/30/2018 75.8 6847 6252 3265 515130 10122 N/A
45 5/30/2018 75 6830 6750 3192 508600 10410 N/A
46 5/31/2018 77 6579 6622 3601 515160 11899 N/A
47 5/31/2018 75.5 7036 6777 3505 507520 10074 N/A
48 5/31/2018 75.5 7049 6796 3408 519630 10049 N/A
49 5/31/2018 72.7 7385 6386 3048 508080 11183 N/A
50 6/1/2018 77.8 7070 7597 3617 509140 12457 N/A
51 6/1/2018 75.2 7215 7649 3537 507260 10525 N/A
52 6/1/2018 73.6 7055 6567 3312 505460 10671 N/A
53 6/1/2018 71.8 7338 6653 3416 511160 12215 N/A
54 6/2/2018 75.4 6631 6540 3280 514760 10123 N/A
55 6/2/2018 75.6 6684 6170 3537 507100 9782 N/A
56 6/2/2018 74.6 6589 6554 3212 509480 10269 N/A
57 6/2/2018 76.9 6455 6467 3483 513980 0867 N/A
58 6/3/2018 76.8 6369 6942 3673 506160 9820 N/A
5o 6/3/2018 785 6051 5481 3537 508020 10612 N/A
AVG= 73 7,429 6,096 3,416 29,895,080 623,055 TOTAL
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02/08/2019

APl 47-095-02479 Farm Name loseph R. Rymer Jr Well Number 2bert Lee Unit 2H
EXHIBIT 3
TOP DEPTH{TVD) | BOTTOM DEPTH (TVD] | TOP DEPTH(MD] | BOTTOM DEPTH [MDJ |
LITHOLOGY/ FORMATION From Surface From Surface From Surface From Surface

Silty sandstone 70 350 70 350

Silty shale 350 730 350 730

Sandy siltstone 730 830 730 830

Silty shale 830 1,090 830 1,090
Calcareous shale 1,080 1,190 1,090 1,190
Shaly siltstone 1,190 1,330 1,190 1,330
Sandstone 1,330 1,470 1,330 1,470
Silty sandstone 1,470 1,530 1,470 1,530
Sandstone 1,530 1,550 1,530 1,550
Coal 1,550 1,630 1,550 1,630
Sandstone 1,630 1,750 1,630 1,750
Silty sandstone 1,750 1,770 1,750 1,770
Sandstone 1,770 1,777 1,770 1,783
Big Lime 1,777 1,931 1,783 1,939
Big Injun 1,931 2,586 1,939 2,598
Gantz Sand 2,586 2,618 2,598 2,630
Fifty Foot Sandstone 2,618 2,701 2,630 2,713
Gordon 2,701 3,083 2,713 3,097
Fifth Sandstone 3,083 3,140 3,097 3,155
Bayard 3,140 3,443 3,155 3,459
Warren 3,443 3,975 3,459 3,994
Speechley 3,975 4,421 3,994 4,443
Balltown 4,242 4,689 4,263 4,713
Bradford 4,421 4,689 4,443 4,713
Benson 4,689 4,829 4,713 4,854
Alexander 4,829 5,883 4,854 5,935
Rhinestreet 5,883 5,934 5,935 5,996
Sycamare 5,934 6,029 5,996 6,125
Middlesex 6,029 6,118 6,125 6,284
Burkett 6,118 6,138 6,284 3,636
Tully 6,138 6,139 3,636 6,337
Marcellus 6,139 NA 6,337 NA

*Please note Antero determines formation tops based on mud logs that are only run on one well on a muiti-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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Hydraulic Fracturing Fluid Product Component Information Disclosure

Job Start Date 5/18/201
Job End Date; 6/3/201
State West Virginia
County; Tylen
API Number; 47-095-02479-00-00

Operator Name|

Antero Resources Corporation

Well Name and Number] Robert H Lee 2H Chemical Disclosure Registry
Latitude 39 41678000
Longitude; -80.98402000
Daturm, NAD&3 OmOC/Oinqmlm =
_'.... ,.‘. .
Federal Wel NO AQ_ &QGas
Indian Well [[e: ,
True Vertical Depth] 6,252
_Total Base Water Volume (gal)j 27,006,798
Total Base Non Water Volume] 0
Hydraulic Fracturing Fluid Composition:
Chemicai Maximum Maximum ]
Abstract Servicel ingredient Ingredient
Trade Name Supplier Purpose Ingredients Concentration inConcentration in Comments
Number ;
(CAS #) Additive HF Fluid
(% by mass)** { (% by mass)**
Water Ascent Carrier/Base Fluid
Water 7732-18-5 100.00000 88.06717None
Sand (Proppant}) Keane roppant
Crystalline silica: Quartz (S102) [14808-60-7 100.00000 11.68192None
KFR-16FW Keane Friction Reducer
Water 7732-16-5 60.00000 0.0426
Distillates {petroleum), Ba74247-8 20.00000 0.01422None
hydrotreated light
Emmonium chloride 12125-02-9 1.50000 0,00107None
bleic acid diethanclamide 53834 150000 0.00107None
[plcohols, C12-16, ethoxylated mmwm._-._m.m 1.0000 0.0007 1None
KWG-111LS Keane Gel _m,~
istilates (petroleumy, 4742-47-8 55.0000 0.01610Ncne
hydrotreated light
Guar gum B000-30-0 55.0000 0.01610None
Hydrochloric Acid Keane Acidizing
15%)
Hydrochloric Acid 7647-01-0 15.00000 0.01909None
BC-516W Keane iocide
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Water 732-18-5 56.70000 0.00496None
Glutaral 111-30-8 26.70000 0.00233None
didecyldimethylammonium 7173-51-5 8.00000 0.00070Ncne
chloride
quaternary ammonium 58424-85-1 5.3000G 0.0004&None
compaunds, benzyl-C12-16-
Ikyldimethyl, chlorides
thonal 54-17-5 2.8000 0.00024None
KSI-19NW Keane Scale Inhibitor
Methanol [B7-56-1 30.00000 0.00388None
BO-2 Keane Breaker
[Sodium persulfate F775-27-1 99.0000( 0.00045None
KAI-12 Keane #Acid Inhibitor
thylene glycol MO.\.N?._ ho.cooomr 0.00011None
ipropylene gylcol, monomethyl [F4580-94-8 20.00000 0.0000&None
ther
thoxylated alcohol 658131-39-5 10.00000 0.00002None
Cinnamaldehyde moh.mm-m 10.0000¢ 0.00003None
formic acid 4-18-6 10.00000, 0.00003None
Tar bases, quinoline derivs,, 72480-70-7 10.0000( 0.00003None
benzyl chloride-guaternized
soproyl alcohol 67-63-0 5.00000 0.00001None
KFEAC-30 Keane ron Control
Citric actd 77-92-9 30.00000 0.00024None
cetic acid 54-19-7 5.00000 0.00004None
gfadents sho AIOVE FI6 afls 0LH EREE 1 and'a B&r 0 i EA[E 3 i T <L Oredentes 2l & X B
iher Chemical(s) Isted Above ee Trade Name(s}
ist
Distillates (petroleum), ~ p4742-47-8 55.00000 0.01610
hydrotreated light
Distillates (petroleum), H4742.47-8 20.00000 0.01422
hydrotreated light
Glutarzl 111-30-8 26.70000 0.00233
pleic acid diethanclamide 33-83-4 1.50000 0.00107
WB:._O:EE chloride [12125-02-9 1.50000 0.00107
plcehals, T12-186, ethoxylated nmmmm._..._m-m 1.00000) 0.00071
Hidecyldimethylammonium 173-51-5 8.00000 0.0007Q
chloride
fuaternary ammaonium 8424-85-1 5.30000 0.00046
Fompounds, benzyl-C12-16-
plkyldimethyl, chlorides
ethonal 4-17-5 2.80000 0.00024
Citric acid 77-92-9 30.00000 0.00024
dipropylene gylcol, monomethyl 34590-24-8 20.00000 0.0000
ther
rmic acid b4-18-6 10.00000 0.0000
ar bases, quinoline derivs., [72480-70-7 16.60000 0.00003
enzyl chloride-quaternized
thoxylated alcohol 68131-39-5 10.0000Q 0.0000
Cinnamaldehyde 104-55-2 10.00000 0.00003
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[ | | Jsoproyl alcohol p7-630 | 5.00000

0.00007

* Total Water Volume sources may include fresh water, produced water, and/or recycled water
** Information is based on the maximum potential for concentration and thus the total may be over 100%

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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