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Rev. 8/23/13 WV GEOLOGICAL SURVEY

MORGANTOWN, WV
State of West Virginia

Department of Environmental Protection - Office of Qil and Gas
Well Operator’s Report of Well Work

API  47- 017 - 06402 County Doddridge District Central
Quad West Union 7.5' Pad Name Diane Davis Pad Field/Pool Name ===
Farm name Davis, Jonathan, et al Well Number TWyford Unit 1H

Operator (as registered with the 00G) Antero Resources Corportion
Address 1615 Wynkoop St. 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 4350527m Easting 515285m
Landing Point of Curve ~ Northing 4350071.09m Easting 515819.63m
Bottom Hole Northing 4348041m Easting 516663m
Elevation (ft) 824' GL Type of Well EBNew o Existing Type of Report olnterim  BFinal
Permit Type o0 Deviated © Horizontal # Horizontal 6A 0 Vertical Depth Type 0 Deep 8 Shallow

Type of Operation © Convert  ©Deepen B Drill o Plug Back O Redrilling O Rework B Stimulate
Well Type o Brine Disposal o CBM B Gas BOQil o Secondary Recovery o Solution Mining 0 Storage o Other

Type of Completion B Single 0 Multiple Fluids Produced ©Brine #Gas ©ONGL &0il o Other
Drilled with o Cable Rotary

Drilling Media Surface hole B Air ©Mud oFresh Water Intermediate hole B Air oMud 0 Fresh Water o Brine
Production hole o Air BMud o Fresh Water o Brine

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

Mud- Polymer
Date permit issued 12/18/2013 Date drilling commenced 5/11/2014 Date drilling ceased 8/2/2014
Date completion activities began 8/7/2014 Date completion activities ceased 10/23/2014
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 o0 Open mine(s) (Y/N) depths No
Salt water depth(s) ft 1367 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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g ord Unit 1H
API 47.017 _ 06402 Farm name D@Vis, Jonathan, et al Well number 1 WYford Unit 1
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" 80" New 94# J-55 N/A Y
Surface 17-1/2" 13- 3/8" 501" New 48# H-40 N/A Y
Coal
Intermediate 1 12-1/4" 9-5/8" 2544’ New 36# J-55 N/A Y
Intermediate 2
Intermediate 3
Production 8-3/4" & 8-1/2" 5.1/2" 15327" New 23%# P-110 N/A Y
Tubing 2-3/8" 6677 5.95# N-80 N/A
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) ( ft */sks) L) Top (MD) (hrs)
Conductor Class A 300 sx 15.6 1.18 77 0' 8 Hrs.
Surface Class A 586 sx 15.6 1.00 348 o 8 Hrs.
Coal
Intermediate 1 Class A 930 sx 15.6 1.00 797 0 8 Hrs.

Intermediate 2

Intermediate 3

Production Class H 863 sx (Lead) 1393 sx (Tail) [13.5 Lead 15.2 Tail [1.0 Lead 2.0 Tail 3043 ~500"Into Intermediate Casing 8 Hrs.

Tubing

Drillers TD (ft) 15330 MD, 6491' TVD (BHL) 6506' TVD (Deepest paint dilled) | oggers TD (ft) 15262
Deepest formation penetrated Marcellus Plug back to (ft) NA
Plug back procedure NA

** This is a subsequent well. Antero only runs
ic f depth 6173 wirehne logs on one well on a multi-well pad
Kick off P (ﬁ) (Shearer Unit 2H API#47-017-06359). Please
reference the wireline logs submitted with Form
3 | s i 7 . . 3 . . WR-35 for Shearer Unit 2H. A Cement Bond Log
Check all wireline logs run O caliper o density O deviated/directional o induction | | beet incloded with fitedbadte]

O neutron  Dresistivity o gamma ray O temperature osonic

Wellcored 0Yes B No o Conventional 0 Sidewall Were cuttings collected o Yes @ No

DESCRIBE THE CENTRALIZER PLACEMENT USED FOR EACH CASING STRING

Conductor- 0

Surface- 1 above guide shoe, 1 aboce insert floal, 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 {0 top of cement

WAS WELL COMPLETED AS SHOTHOLE c©Yes B No DETAILS

WAS WELL COMPLETED OPEN HOLE? oYes & No DETAILS

WERE TRACERSUSED B Yes o No TYPE OF TRACER(S) USED
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Rev. 8/23/13  MCRGANTOWN, WV

i Twyford Unit 1H
API 47- 017 | 06402 Farm name Davis, Jonathan, et al Well number 4
PERFORATION RECORD
Stage Perforated from Perforated to Number of
No. Perforation date MD fi. 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 (PST) 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 _ 06402 Farm name Pavis, Jonathan, et al Well number Twyford Unit 1H
PRODUCING FORMATION(S) DEPTHS
Marcellus 6336' (TOP) TVD 6662' (TOP) MD

Please insert additional pages as applicable.

GAS TEST oBuildup o Drawdown E Open Flow OIL TEST & Flow o Pump
SHUT-IN PRESSURE  Surface 3600 psi  Bottom Hole psi  DURATION OF TEST - hrs
OPEN FLOW Gas Qil NGL Water GAS MEASURED BY
11532 mefpd 25 bpd — bpd 1342 bpd o Estimated B Orifice 0o Pilot
LITHOLOGY/ TOP BOTTOM TOP BOTTOM
FORMATION DEPTHINFT DEPTHINFT DEPTHINFT DEPTHINFT DESCRIBE ROCK TYPE AND RECORD QUANTITYAND
NAME TVD TVD MD MD TYPE OF FLUID (FRESHWATER, BRINE, OIL, GAS, H,S, ETC)
0 0

*PLEASE SEE ATTACHED EXHIBIT 3

Please insert additional pages as applicable.

Drilling Contractor Frontier Drilling, LLC
Address 562 Spring Run Rd. City Pennsboro State WV Zip 26415

Logging Company Rush Wellsite Services
Address 600 Alpha Drive City Canonsburg State PA Zip 16317

Cementing Company Allied Oil & Gas Services, LLC
Address 1036 East Main St. City Bridgeport State WV Zip 26330

Stimulating Company Haliburton
Address 121 Champion Way, Suite 200 City Canonsburg State PA Zip 15317

Please insert additional pages as applicable.

Completed Kara Quackenbush Telephone 303-357-7233
Signature Title Permit Representative Date 6/3/2015

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




API 47-017-06402 Farm Name Davis, Jonathan, et al Well Number

Twyford Unit 1H

EXHIBIT 1
Stage o, Perforation | Perforated from MD | Perforated to Number of Formations
Date ft. MD ft. Perforations
1 7-Aug-14 15,071 15,239 60 Marcellus
2 22-Sep-14 14,872 15,040 60 Marcellus
3 22-Sep-14 14,672 14,840 60 Marcellus
4 23-Sep-14 14,473 14,641 60 Marcellus
5 23-Sep-14 14,274 14,442 60 Marcellus
6 23-Sep-14 14,075 14,243 60 Marcellus
7 23-Sep-14 13,876 14,044 60 Marcellus
8 23-Sep-14 13,676 13,844 60 Marcellus
9 24-Sep-14 13,477 13,645 60 Marcellus
10 24-Sep-14 13,278 13,446 60 Marcellus
11 24-Sep-14 13,079 13,247 60 Marcellus
12 25-Sep-14 12,880 13,048 60 Marcellus
13 25-Sep-14 12,680 12,848 60 Marcellus
14 25-Sep-14 12,481 12,649 60 Marcellus
15 26-Sep-14 12,282 12,450 60 Marcellus
16 26-Sep-14 12,083 12,251 60 Marcellus
17 26-Sep-14 11,884 12,052 60 Marcellus
18 26-Sep-14 11,685 11,853 60 Marcellus
19 27-Sep-14 11,485 11,653 60 Marcellus
20 27-Sep-14 11,286 11,454 60 Marcellus
21 27-Sep-14 11,087 11,255 60 Marcellus
22 28-Sep-14 10,888 11,056 60 Marcellus
23 28-Sep-14 10,689 10,857 60 Marcellus
24 29-Sep-14 10,489 10,657 60 Marcellus
25 29-Sep-14 10,290 10,458 60 Marcellus
26 29-Sep-14 10,091 10,259 60 Marcellus
27 30-Sep-14 9,892 10,060 60 Marcellus
28 30-Sep-14 9,693 9,861 60 Marcellus
29 1-Oct-14 9,493 9,661 60 Marcellus
30 1-Oct-14 9,294 9,462 60 Marcellus
31 1-Oct-14 9,095 9,263 60 Marcellus
32 1-Oct-14 8,896 9,064 60 Marcellus
33 2-Oct-14 8,697 8,865 60 Marcellus
34 2-Oct-14 8,497 8,665 60 Marcellus
35 2-Oct-14 8,298 8,466 60 Marcellus
36 2-Oct-14 8,099 8,267 60 Marcellus
37 2-Oct-14 7,900 8,068 60 Marcellus
38 3-Oct-14 7,701 7,869 60 Marcellus
39 3-Oct-14 7,501 7,669 60 Marcellus
40 3-Oct-14 7,302 7,470 60 Marcellus
41 3-Oct-14 7,103 7,271 60 Marcellus
42 4-Oct-14 6,904 7,072 60 Marcellus
43 5-Oct-14 6,705 6,873 60 Marcellus

l.s:;—
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AP1 47-017-06402 Farm Name Davis, Jonathan, et al Well Number Twyford Unit 1H

EXHIBIT 2
Avg Max Amount of
Treatment | Breakdown Amount of | Nitrogen/
Stimulations | Avg Pump | Pressure Pressure Amount of Proppant Water other
Stage No. Date Rate (PsI) (PSI1) ISIP (PSI) (Ibs) (bbls) (units)

1 22-Sep-14 60.3 6,747 5,555 5,417 204,615 8,089 |N/A

2 22-Sep-14 58.3 6,549 5,623 5,204 230,695 7,307 |N/A

3 22-Sep-14 61.0 6,708 5,418 5,303 231,819 6,914 [N/A

4 23-Sep-14 62.3 6,818 5,467 5,360 242,285 6,865 |N/A

5 23-Sep-14 63.8 6,665 5,529 5,119 241,302 6,791 |N/A

6 23-Sep-14 63.8 6,533 5,341 5,193 240,861 6,697 [N/A

7 24-Sep-14 63.5 6,541 5,367 5,190 240,013 6,742 [N/A

8 24-Sep-14 63.9 6,606 5,390 5,114 237,954 6,656 [N/A

9 24-Sep-14 63.1 6,432 5,241 5,018 240,784 6,631 [N/A
10 24-Sep-14 63.6 6,425 5,208 4,929 241,740 6,630 |[N/A
11 25-Sep-14 64.2 6,364 5,280 5,088 240,760 6,624 [N/A
12 25-Sep-14 63.4 6,311 5,159 5,147 238,608 6,612 [N/A
13 25-Sep-14 63.6 6,364 5,169 4,941 241,920 6,606 [N/A
14 25-Sep-14 63.7 6,399 5,210 4,974 242,004 6,530 [N/A
15 26-Sep-14 65.2 6,370 5,385 5,076 241,173 6,510 |[N/A
16 26-Sep-14 65.3 6,409 5,410 5,054 239,591 6,425 |N/A
17 26-Sep-14 63.5 6,386 5,158 5,045 236,915 6,519 |N/A
18 26-Sep-14 63.3 6,235 5,088 4,962 239,595 6,399 |N/A
19 27-Sep-14 65.2 6,220 5,027 4,975 238,379 6,402 [N/A
20 27-Sep-14 63.3 6,262 5,069 4,722 239,907 6,400 [N/A
21 27-Sep-14 63.8 6,229 5,206 4,803 240,519 6,316 [N/A
22 28-Sep-14 65.2 6,307 5154 5,073 241,003 6,342 [N/A
23 28-Sep-14 63.4 6,364 5,367 5,124 238,585 6,345 [N/A
24 29-Sep-14 65.2 6,195 5,113 5,148 242,097 6,383 [N/A
25 29-Sep-14 63.7 6,219 5,250 5,078 242,565 6,405 [N/A
26 29-Sep-14 64.6 6,377 5,174 4,892 239,290 6,268 |N/A
27 30-Sep-14 64.6 6,375 5,260 5,211 241,111 6,330 |N/A
28 30-Sep-14 62.2 6,127 5211 5,107 239,814 6,234 [N/A
29 1-Oct-14 62.6 6,054 5,194 5,174 242,717 6,317 [N/A
30 1-Oct-14 63.8 6,142 5,350 5,249 242,932 6,321 |[N/A
31 1-Oct-14 63.3 6,166 5,265 5,269 243,086 6,200 |N/A
32 1-Oct-14 63.2 6,329 5,355 5,188 238,498 6,123 [N/A
33 2-Oct-14 63.3 6,238 5,494 5,215 239,368 6,110 [N/A
34 2-Oct-14 65.2 6,088 5,261 5,334 243,362 6,148 |N/A
35 2-Oct-14 65.2 6,163 5,135 5,245 241,804 6,100 |N/A
36 2-Oct-14 61.9 6,101 5,459 5,315 240,523 6,062 [N/A
37 3-Oct-14 62.7 6,009 5,258 5,157 241,367 6,093 [N/A
38 3-Oct-14 65.6 5,940 5,139 5,240 243,382 5,988 ([N/A
39 3-Oct-14 65.0 6,017 5,217 5,108 240,006 5961 [N/A
40 3-Oct-14 57.2 5,861 5,589 5,347 236,703 5,908 [N/A
41 3-Oct-14 62.9 5,984 5,116 5,256 240,214 5,968 |N/A
42 4-Oct-14 62.9 5,973 5,029 5,291 240,443 5,979 |N/A
43 4-Oct-14 65.2 6,043 6,103 5317 239,387 6,020 |N/A

AVG= 63.4 6,294 5,298 5,140 10,289,696 276,270 |TOTAL




AP147-017-06402 Farm Name Davis, Jonathan L., et al Well Number Twyford Unit 1H

EXHIBIT 3
TOP DEPTH (TVD) | BOTTOM DEPTH (TVD) | TOP DEPTH (MD) | BOTTOM DEPTH (MD)
LITHOLOGY/ FORMATION From Surface From Surface From Surface From Surface

Fresh Water 90’ N/A 90’ N/A
Sandstone/ Shale 0 407 0 407
Sand Shale/ Trace Coal est. 407 457 est. 407 457

Sandstone/ Limestone est. 457 567 est. 457 567
Sandstone est. 567 667 est. 567 667
Sandstone/ Limestone est. 667 707 est. 667 707

Sandstone/ Siltstone est. 707 807 est. 707 807

Sandstone/ Limestone est. 807 927 est. 807 927
Shale est. 927 947 est. 927 947

Sandstone/ Shale est. 947 1147 est. 947 1147
Sandstone/ Trace Coal est. 1147 1507 est. 1147 1507
Sandstone/ Siltstone est. 1507 1567 est. 1507 1567
Sandstone/ Trace Coal est. 1567 1587 est. 1567 1587
Sandstone/ Siltstone est. 1587 1689 est. 1587 1690
Big Lime 1689 1819 1690 1820
Big Injun 1819 2202 1820 2204
Gantz Sand 2202 2342 2204 2343
Fifty Foot Sandstone 2342 2425 2343 2426
Gordon 2425 2757 2426 2759
Fifth Sandstone 2757 2793 2759 2795
Bayard 2793 3148 2795 3150
Warren 3148 3522 3150 3523
Speechley 3522 3825 3523 3828
Baltown 3825 4255 3828 4279
Bradford 4255 4710 4279 4772
Benson 4710 4920 4772 5004
Alexander 4920 5206 5004 5320
Elk 5206 5645 5320 5798
Rhinestreet 5645 5968 5798 6147
Sycamore 5968 6141 6147 6346
Middlesex 6141 6266 6346 6522
Burkett 6266 6297 6522 6578
Tully 6297 6336 6578 6662
Marcellus 6336 NA 6662 NA

*Please note Antero determines shallow formation tops based on mud and/or wireline 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
JUN 15 2015

WV GEOLOGICAL SURVEY
MORGANTOWN, WV
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JOB # 13-080WA LEGEND
DRAWING  TWYFORDAHAD STATE OF WEST VIRGINIA, DIVISION [ surface Owner Boundary Lines +/-
OF ENVIRONMENTAL PROTECTION, :
SCALE =1000' OFFTCEOF OIL ANDEAS |~ — — ~ Interior Surface Tracts +/-
MINIMUM DEGREE OF : —— X~ Existing Fence
ACCURACY SUBMETER Found monument, as noted
O =@ Proposed Well Path
SUDNETER APRG GRADE B WILLOW LAND SURVEYING PLLC | O———® As Dled Wel Fah
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DEPARTMENT OF ENERGY OPERATOR'S WELL# TWYFORD UNT#1H
DIVISION OF OIL AND GAS APl WELL #
WELL TYPE: OIL GAS X__ LIQUID INJECTION WASTE DISPOSAL 47— o7 06402
R o 0
(IF "GAS") PRODUCTION X STORAGE DEEP___  SHALLOW_ X STATE. _COUNTY — PERMIT 2
LOCATION: ELEVATION 829' ORIGINAL - 824' AS-DRILLED WATERSHED HEADWATERS MIDDLE ISLAND CREEK %
QUADRANGLE WEST UNION 7.5' DISTRICT_CENTRAL  COUNTY__DODDRIDGE 3
SURFACE OWNER JONATHAN DAVIS ET AL ACREAGE __35.21 ACRES +/-
OIL & GAS ROYALTY OWNERV.KARIN 0SBOURN HOLLIS; FLORA SWEENEY: WILLIAM JOHN WILSON;L FASE  ACREAGE 79.08 AC+; 103 ACt; 294 ACH; )Z>
CORLIS P, HUDSON ET AL; WVSRA; ROBERTA WALKER ET AL; RUBY FARR MAXWELL ET AL; RUTH D. ROGERS ; MAYME TWYFORD  488.7 AC4; 301.19 AC; 100 ACi: 45 AC+; 20 AC#; T1 AC+ %
PROPOSED WORK: DRILL ___ CONVERT ___ DRILL DEEPER ___ REDRILL __ FRACTURE OR STIMULATE
PLUG OFF OLD FORMATION ___ PERFORATE NEW FORMATION __ OTHER PHYSICAL CHANGE IN WELL
(SPECIFY) (X) AS DRILLED PLUG & ABANDON CLEAN OUT & REPLUG =
TARGET FORMATION MARCELLUS ESTIMATED DEPTH 6,490' TVD 15,330' MD g
WELL OPERATOR ANTERQ RESOURCES CORP. DESIGNATED AGENT  DIANNA STAMPER - CT CORPORATION SYSTEM =
ADDRESS 1615 WYNKOOP STREET ADDRESS 5400 D BIG TYLER ROAD
FORM WW—6 DENVER, CO 80202 CHARLESTON, WV 25313




