


API Number;

PERMIT CONDITIONS

West Virginia Code § 22-6A-8(d) allows the Office of Oil and Gas to p. ific conditions upon this

permit. Permit conditions have the same effect as law. Failure
1S Jaiay 1enuil ill LG CAIRCT o

P AR ICA DCTIN

CONDITIONS

1. M‘poposedaoﬁﬁtymquuhepemhoovemgeﬁomﬂwUnitedSmAmyComs of Engineers
(USACE). Through this permit, you are hereby being advised to consult with USACE regarding this proposed

2. Ifthe operator encounters an unanticipated void, or an anticipated void at an unanticipated depth, the operator
shall notify the inspector within 24 hours. Modifications to the casing program may be necessary to comply
with W. Va. Code § 22-6A-5a (12), which requires drilling to a minimum depth of thirty feet below the
bottom of the void, and installing a minimum of twenty (20) feet of casing. Under no circumstance should
the operator drill more than one hundred (100) feet below the bottom of the void or install less than twenty
(20) feet of casing below the bottom of the void.

3. When compacting fills, each lift before compaction shall not be more than 12 inches in height, and the
moisture content of the fill material shall be within limits as determined by the Standard Proctor Density test
of the actual soils used in specific engineered fill, ASTM D698, Standard Test Method for Laboratory
Compaction Characteristics of Soil Using Standard Effort, to achieve 95 % compaction of the optimum
density. Each lift shall be tested for compaction, with a minimum of two tests per lift per acre of fill. All test
results shall be maintained on site and available for review.

4. Operator shall install signage per § 22-6A-8g (6) (B) at all source water locations included in their approved
water management plan within 24 hours of water management plan activation.

5. Oil and gas water supply wells will be registered with the Office of Oil and Gas and all such wells will be
constructed and plugged in accordance with the standards of the Bureau for Public Health set forth in its
Legislative rule entitled Water Well Regulations, 64 C.S.R. 19. Operator is to contact the Bureau of Public
Health regarding permit requirements. In lieu of plugging, the operator may transfer the well to the surface
owner upon agreement of the parties. All drinking water wells within fifieen hundred feet of the water supply
well shall be flow tested by the operator upon request of the drinking well owner prior to operating the water
supply well.

6. Pursuant to the requirements pertaining to the sampling of domestic water supply wells/springs the operator
shall, no later than thirty (30) days after receipt of analytical data provide a written copy to the Chief and any
of the users who may have requested such analyses.

7. 24 hours prior to the initiation of the oomplefion process the operator shall notify the Chief or his designee.

8. During the completion process the operator shall monitor annular pressures and report any anomaly noticed to
the chief or his designee immediately.

9. If any explosion or other accident co,usihg loss of life or serious personal injury occurs in or about a well or
well work on a well, the well operator or its contractor shall give notice, stating the particulars of the
explosion or accident, to the oil and gas inspector and the Chief, within 24 hours of said accident.

10. During the casing and cementing process, in the event cement does not return to the surface, the oil and gas
inspector shall be notified within 24 hours.



API Nuthbe;:
PERMIT CONDITIONS

11. The operator shall provide to the Office of Oil and Gas the dates of each of the following within 30 days of
their occurrence: completion of construction of the well pad, commencement of drilling, cessation of drilling,
completion of any other permitted well work, and completion of the well. Such notice shall be provided by
sending an email to DEPOOGNotify@wv.gov.



WW-68 APINO.47-07 . D90l HGA
(04/15) OPERATOR WELL NO. Oxford 98 Unit SH
Well Pad Name: Oxford 98 Pad

STATE OF WEST VIRGINIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
WELL WORK PERMIT APPLICATION

1) Well Operator: Antero Resources Corporai 494507062 017-Doddrid |West Uni|West Union 7.5'

Operator ID County District Quadrangle
2) Operator’s Well Number: Oxford 98 Unit 5H Well Pad Name: Oxford 98 Pad

3) Farm Name/Surface Owner: MihaelR. Briton & AngelaD. Pratt - Pyplic Road Access: US Route 50

4) Elevation, current ground: 1116’ Elevation, proposed post-construction:
5) Well Type (a)Gas X 0il Underground Storage
Other
(b)If Gas  Shallow X Deep
Horizontal X

6) Existing Pad: Yes or No No

7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Expected Pressure(s):
Marcellus Shale: 7100' TVD, Anticipated Thickness- 55 feet, Associated Pressure- 2800#

8) Proposed Total Vertical Depth: 7100' TVD

9) Formation at Total Vertical Depth: Marcellus

10) Proposed Total Measured Depth: 71 00' MD

11) Proposed Horizontal Leg Length: o

12) Approximate Fresh Water Strata Depths: 363' ‘/

7
"13) Method to Determine Fresh Water Depths: 47-017-02837, 47-017-06326 (Trcluded “’Q’35§

14) Approximate Saltwater Depths: 1653’

15) Approximate Coal Seam Depths: 120'

16) Approximate Depth to Possible Void (coal mine, karst, other): None Anticipated

17) Does Proposed well location contain coal seams
directly overlying or adjacent to an active mine? Yes No X

(a) If Yes, provide Mine Info: Name:

Depth:
Seam: RECEIVED
Owner: ‘
MAR 18 2020
WV Department of

Environmental Protection
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WW-6B APINO.47-°7 - 0906 HGA
(04/15) OPERATOR WELL NQ. Oxford 98 Unit 5H
Well Pad Name: Oxford 98 Pad
18) CASING AND TUBING PROGRAM
TYPE . .
Size | New Weight per ft. | FOOTAGE: For | DAERVALS: | CEMENT:
(in) or | Grade b/f) Drilline (ft Left in Well Fill-up
Used Drilling (ft) ft) (Cu. Ft.)/CTS
Conductor 20" | New | H-40 o4# 80 80 CTS, 77 Cu. Ft.
Fresh Water (13-3/8"| New | J-55 54 .54 413 *see #19 413 *see #19 |CTS, 574 Cu. Ft.
Coal 9-5/8" | New | J-55 36# 2500 2500 CTS, 1018 Cu. Ft.
Intermediate
Production |5-1/2"| New | P-110 23# 7100 7100 1546 Cu. Ft
Tubing 2-3/8" | New | N-80 4.7#
Liners
TYPE Wall Anticipated Cement
Size (in) Dm%n Thickness B‘“Lsriesm Max. Internal C;L“g‘t Yield
Diameter (in) (in) (psi) Pressure (psi) | —2% (cu. ft./k)
Conductor 20" 24" 0.438" 1530 50 Class A| ~1.18
Fresh Water | 43.3/8" | 17-1/2" 0.38" 2730 1000 | ClassA| ~1.18
Coal 9-5/8" | 12-1/4" 0.352" 3520 1500 |Class A| ~1.18
Intermediate
Production 5.1/2" | 8-3/4" & 8-1/2"| 0.415" 12,630 2500 sawpozatai-H HIPOZ-1.44 & H-1.8
Tubing 2-3/8" |  4.778" 0.19" 11,200
Liners
RECEIVED
Qffice of Oil and Gas
MAR 1 6 2020
PACKERS
WV D rtmea\tt o{
Kind: Environmental Pratection
N/A
Sizes:
N/A
Depths Set: N / A

Page 20f 3



WW-6B APINO.47-017 - 0906
(10/14) OPERATOR WELL NO. Oxford 86 Unit 5H
Well Pad Name: Oxford 98 Pad

19) Describe proposed well work, including the drilling and plugging back of any pilot hole:

Drill, perforate, fracture a new horizontal shallow well and complete Marcellus Shale.

*Antero will be air drilling the fresh water string which makes it difficult to determine when fresh water is
encountered. Therefore, we have built in a buffer for the casing setting depth which helps to ensure
that all fresh water zones are covered. '

Q’(‘o«qstclev S‘[OL;!‘ma down ‘while dvl\\w\é condictor Sh“'f‘j )Frﬂl\ b&xM)

20) Describe fracturing/stimulating methods in detail, including anticipated max pressure and max rate:

Antero plans to pump Slickwater into the Marcellus Shale formation in order to ready the well for
production. The fluid will be comprised of approximately 99 percent water and sand, with less than 1
percent special-purpose additives as shown in the attached "List of Anticipated Additives Used for
Fracturing or Stimulating Well."

Anticipated Max Pressure - 9300 lbs
Anticipated Max Rate - 80 bpm

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 24.45 acres

22) Area to be disturbed for well pad only, less access road (acres): 9-73 acres

23) Describe centralizer placement for each casing string:
Conductor: no centralizers
Surface Casing: one centralizer 10' above the float shoe, one on the insert float collar and one every 4th joint spaced up the hole
to surface.

Intermediate Casing: one centralizer above float joint, one centralizer 5' above float collar and one every 4th collar to surface.
Production Casing: one centralizer at shoe joint and one every 3 joints to top of cement in intermediate casing.

24) Describe all cement additives associated with each cement type:

Conductor: no additives, Class A cement. Ofﬁc'e of Oil and G l s
Surface: Class A cement with 2-3% calcium chloride and 1/4 |b of flake

Intermediate: Class A cement with 1/4 |b of flake, 5 gallons of clay treat \ 6
Production: Lead cement- 50/50 Class H/Poz + 1.5% salt + 1% C-45 + 0.5% C-16a + 0.2% C-12 + 0.45% C-20 + 0.05% C-51 ’ AR 1 2020
Production: Tail cement- Class H + 45 PPS Calcium Carbonate + 1.0% FL-160 + 0.2% ACGB-47 + 0.05% ACSA-51 + 0.2% ACR-20

MALD.
vV v LI

Environmental Protection

25) Proposed borehole conditioning procedures:
Conductor: blowhole clean with air, run casing, 10 bbls fresh water.
Surface: blowhole clean with air, trip to conductor shoe, trip to bottom, blowhole clean with air, trip out, run casing, circulate pipe capacity + 40 bbls
fresh water followed by 25 bbls bentonite mud, 10 bbls fresh water spacer.

Intermediate: blowhole clean with air, trip to surface casing shoe, trip to bottom, blowhole clean with air, trip out, run casing, circulate 40 bbls brine
water followed by 10 bbls fresh water and 25 bbls bentonite mud, pump 10 bbls fresh water.

Production: circulate with 14 Ib/gal NaCl mud, trip to middle of lateral, circulate, pump high viscosity sweep, trip to base of curve, pump high viscosity
sweep, trip to top of curve, trip to bottom, circulate, pump high viscosity sweep, trip out, run casing, circulate 10 bbls fresh water, pump 48 bbls
barite pill, pump 10 bbls fresh water followed by 48 bbls mud flush and 10 bbls water.

*Note: Attach additional sheets as needed.
Page 3 of 3






WR-35 Page _

Rev. 8/23/13

513138

APl 47- 017 _ 06326 Farm name HEASTER, CHARLES P., ET AL Well number

CASING Hole Casing New or Grade Basket Did cement circulate (Y/ N)

STRINGS Size Size Depth Used wilft Depth(s) * Provide details below®
[ Conductor 24 20" 40 New 94ibAt N/A Y

Surface 17-1/2° 13-3/8° 1,477 New 54.5Ib/t 367 Y

Coal

Intermediate | 12-3/8° 9-5/8" 5,255' New 40lb/it 226772,382R1 Y

Intermediate 2

Intermediate 3

Production 812" 5-1/2° 14,020 New 20b/kt N/A N
_Tubing

Packer type and depth set

Comment Details

CEMENT Class/Type Number Slurry Yield Volume Cement
DATA of Cement of Sacks wt (ppg) (  %sks) (154 Top (MD)

Conductor Class A 38 15.6 1.8 44.84 0

Surface Class A 995 158 1.19 1184 0

Coal

Intermediate | | ciass A /Class AiCIass A|  400/340/1015 [14.2/15.6/15.6 | 1.28/1.18/1.18 2111 0

Intermediate 2

Intermediate 3
| Production Class A/Class H 250/930 14.2/15.2 1.26/1.97 2,147 4,684

Tubing

Drillers TD (ft) 14.02% Loggers TD (ft) NA

Deepest formation penetrated Marcelus Plug back to (ft) NA

Plug back procedure NA

Kick off depth (ft) 5.303'
Check all wireline logs run ocaliper 0O density A deviated/directional o induction

D neutron O resistivity 8 gamma ray & temperature  DSsonic
Wellcored noYes ® No D Conventional o Sidewall Were cuttings collected ®Yes o No

DESCRIBE THE CENTRALIZER PLACEMENT USED FOR EACH CASING STRING _Conductor- N/A

an shoo track and every 300° to surfaco

Intarmediate-Bowspring centratizer on shoe track and avery 500° to surface

Production- Composite bodied centralizers on every joint from Shoe track up to 4,279"

WAS WELL COMPLETED AS SHOTHOLE o©Yes ® No DETAILS

WAS WELL COMPLETED OPENHOLE? oYes B No DETAILS

WERE TRACERSUSED ©oOYes ® No TYPE OF TRACER(S) USED




WR-35 Pa f
Rev. 8/23/13 ge ol —
APl 47- 017 _ 06326 Farm name HEASTER, CHARLES P., ET AL Well number 513138
PERFORATION RECORD

Stage Perforated from Perforated to Number of

No Perforation date MDfL MD@L Perfarations Formation(s)

Please See Attached
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 Breskdown Amount of Amount of Amourt of
No. Date Rate (BPM) Pressure (PS1) Pressure (PS1) ISIP (PS1) Proppant (Ibs) _ Water (bbls) __ Nur other (units
Please See Attached

Please insert additional pages as applicable.




WR-35 Page  of
Rev. 8/23/13

APl 47- 017 _ 06326 Farm name HEASTER, CHARLES P., ET AL Well number 513138
PRODUCING FORMATION(S) DEPTHS
Marcellus 6,599.3 TVD 6,783 MD

Please insert additional pages as applicable.

GASTEST oBuildup oDrawdown B8 Open Flow OIL TEST BFlow 0Pump
SHUT-IN PRESSURE  Surface 2027 psi  Bottom Hole N/A psi DURATION OF TEST $8 hrs
OPENFLOW  Gas Oil NGL Water GAS MEASURED BY
5211 mcfpd O bpd 68 bpd 987 bpd oOEstimated @& Orifice o 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 insert additional pages as applicable.

Drilling Contractor Savanna Drilling
Address 2204 Timberloch Place Suite 230 City Woodlands State TX Zip 77380

Logging Company Hoss Co. Services LLC
Address 614 Trotters Lane City Charieston State WV Zip 25312

Cementing Company Nabors Completion & Production Services Co.
Address PO BOX 975682 City Dallas State X Zip 75397-5682

Stimulating Company FTS!
Address 301 E 18th Street City Cisco State TX Zip 76437

Please insert additional pages as applicable.

Telephone 412-395-7053
Title Director of Drilling Date 12/8/2015

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



Drilling Contractor: Savanna Drilling

Address: 125 Industry Road City: Waynesbug State: PA Zip: 15370
Cementing Company Nabors Well Services

Address 2504 Smith Creek Road ~__ City Wayneshurg State PA 28370
Logging Company

City State Zip

Address



513138 Final Formations APl #47-017-06326
Formation Name  Final Top MD (ftGL) (ft) Final Top TVD (ft) Final Btm MD (ftGL) (ft) Final Btm TVD (ft)

FRESH WATER ZONE 1 1 1,084.00 1,084.00
SAND/SHALE 1 1 1,272.00 1,272.00
COAL 1,272.00 1,272.00 1,277.00 1,277.00
SAND/SHALE 1,277.00 1,277.00 1,312.00 1,312.00
COAL 1,312.00 1,312.00 1,318.00 1,318.00
SAND/SHALE 1,318.00 1,318.00 1,513.00 1,513.00
MAXTON 1,513.00 1,513.00 1,865.00 1,865.00
BIG LIME 1,865.00 1,865.00 1,923.00 1,923.00
KEENER 1,923.00 1,923.00 2,163.00 2,163.00
WEIR 2,163.00 2,163.00 2,358.00 2,358.00
BEREA 2,358.00 2,358.00 2,367.00 2,367.00
GANTZ 2,367.00 2,367.00 2,442.00 2,442.00
S50F 2,442.00 2,442.00 2,563.00 2,563.00

30F 2,563.00 2,563.00 2,612.00 2,612.00
GORDON 2,612.00 2,612.00 2,710.00 2,710.00
4TH 2,710.00 2,710.00 2,918.00 2,918.00
BAYARD 2,918.00 2,918.00 3,207.00 3,207.00
WARREN 3,207.00 3,207.00 3,293.00 3,293.00
SPEECHLEY 3,293.00 3,293.00 3,796.00 3,796.00
BALLTOWN A 3,796.00 3,796.00 4,023.00 4,023.00
BALLTOWN B 4,023.00 4,023.00 4,183.00 4,182.90
BRADFORD 4,183.00 4,182.90 4,424.00 4,423.90
RILEY 4,424.00 4,423.90 4,871.00 4,870.80
BENSON 4,871.00 4,870.80 5,122.00 5,121.80
ALEXANDER 5,122.00 5,121.80 6,428.00 6,395.30
MIDDLESEX 6,428.00 6,395.30 6,490.00 6,446.70
GENESEE 6,490.00 6,446.70 6,582.00 6,514.30
GENESEO 6,582.00 6,514.30 6,656.00 6,558.50
TULLY 6,656.00 6,558.50 6,708.00 6,582.90
HAMILTON 6,708.00 6,582.90 6,753.00 6,599.30

MARCELLUS 6,753.00 6,599.30
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'DETAILS OF pmmmm INI'BRV'AIS, macnmms OR S.I‘MJIATBG, PK!SI(‘AL camsz,

. Heir - Perforated interval 2164'-2242' (32 sho:s).
. -gal.-15% HC1. -
pended in crossl:lnked gel and energized with nitrogen.

__g ‘njun -

-with. 1000 gal. 15Z HC1,:10 bbl. water, and. nirrogvn.

Broke down formation w:lt:h

Fraced with 20,000# 80/100 snndhoang.?c? 0004 of

aa\ )‘(“I

Broke down tormat:ion with 2000

Fraced with-15,000#. 80/100 sand and 75 000# 20/40 sand sus~

HOIVICY 2a .
:)4.» I "2}2,’;“ e

Permrated 1nterval 1995'-2004' (19 shotc) Broke down formation .

l-‘raced with

oy

Alexander - Perforated interval 5159'-5195' (26 shots). ~r 2.

1000 gal. 15% HC1.
20/40 sand suspended in. crossl:lnked gel. -

'60,000# 20/40 sand :ln a: gel syst: ] energized w:l.rh nitrogen. <
mmm':tm (I)IDRHARDORSJFI‘ mp-rm mwrm'mcl\ﬂmgindicaumofallftesh
a:ﬂsaltwater,coal,oxlaxﬂgas
Shale" Y . o“' o .25 SeosT
.. Sand . o . L2500 .‘Ss.. SRR s
-RedRock - 55 - o 62 -
Sand . - 62 . 130.
© . Red Rock Do - 130 - |- 150 ' o .
-*Shale & Red Rock Tee o2 ) 11507 - 275" ‘Water @ 155'
~. Sand " . . - ‘275 L. 295 R '
“Red Rock - - 7295 2 3957
_Sand 325 - | --415 -] -
Red Rock . - 415 540
“Sand - . 440 470
Red Rock & Shale 470 - 699 .. ) )
. Sand U P 499 . . 511 . o -
Shale . &.Red. Rock ... .f. ., ., 51 615~ - T ¢
Red, Rock - - 615 : 640 S
‘Shale : 640 - B A (RO I
~Sand .. . . .- R ). 18 -809 7
AShale . oo 809 . 1000 .
- Sand - coeen . -1000 - 1026
Shale ' 1026 - 1070 -
Sand - .| 1070° 1290
Shale o )-- 1290 . 1495
.- -Sand" . 1495 1598
“‘Shale © 1598 - 1616
* Sand 1616 1628
" "Shale’ "7 ] 1628 1698
- "Sand - - . 1698 1730
. Shale. 5 1730 . 1765 )
“- Lime - il ..1765 .- 1850 . __‘
;. Big: Injun Snnd ol 1850 - 2004 o
" Shale . .° REEEE 2004 - 2048 ' ’
Sand . o . 2048 2060°
Shale . o] 2060 2156
"Weir Sand - e - 2156 - ‘2264 :
: Shale . . S Lo 2264, 2356
- Berea Sand . “; . 2356 2364 . S L, e
- ‘..com NUED oN A'l"iAClMEN'I o T
{Attach separqte shects,’a_a qgce._ssgry).
(L Ci :les Service Coggzmy : K
’ : ; William I.. Sm:u:h .
L : ' : Re 1on Pet:roleum En ineer
Date Novem_hg 1o 1981 ' L o~
- i

Nol_:e. .

Regulatum -2.02(%) pravuies as follaws. o : L.
- "The term .'log'. or- 'well log! shall mean a systamatw S
. deta;led geologwal record of all formationms, rncludt.ng N IR ‘
e eal, encountered. m the dnll-mg of a well.”
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(Rev 8-81 -  Oge: . |
ﬁE@ERWE@ ﬁbﬂs uf ﬁzs{ ﬁ"ﬁ“‘“‘ Well No.__"a" #67-A (cw-1ss7) o
MoV 241981 " Bepartuent’ of Rlines .Am"___Leﬂi“_ax_%ll_ X
B VISION ®il b’ os-- giuutm - API Mo. 47 - 011 gg;
a‘m"&ms |
WE:ILOPERMDR'SREPOR[‘ 4 L ,1. .
. OF . o S

: mma: 0il___/ cas x/ Liquidmjectim IWasteDisposal /
- (If"Gas,“onducuonx llhder.grom'ﬂstorage /Deep /Shauowx /)

VO roud L

IMION. Elevat:wn 1150 51 Watershed - left Fork of Arnold's Creek -
,Distxictf . West Unién ccx.m:y Doddridge maﬂrangle Oxford 7. 5'

. . . llolbrook 15'

Cities Service Comanz e . : .
Amms P.0.. Box 813 Charleston, WV 25323 0373 @ij_ng Used in | left .° gﬂuﬂﬂ; Bi
DmIm AGENT Paul D. Philligs mg Dril].i.ng in wen C\J‘ £t
‘. ADDRESS__ same_ . fsize T
SURFACE OWER Mrs E:za:et: Ma:u el] 20-16 ¢

RESS ey o

200 est Uni i3eQ" | a2 | - a2vl- o
MINERAL RIGHTS OWNER c[o Robe;; Holland, Agem: 95 /8 . Ce : :
ADD " Box 425, West Un:lon, WV __26456

I @S WORK 85/8 1850" 1850' . ko surfacel- . ..
m DBPMDR THIS P 1 . . )
.0 321 Beech s:n;ti'*-'— 7 S

‘*Ciarret:t ADDRESS 3 _Clarksburg, WV - 26301 51/2 - 640 sxs. | -

T e msesmata

 ERAT ISSUE__&L..L_.-ML_ 12 | s2nr | sa;r | 952 ef
DRILLING COMMENCED, Februag: 17, 1981 R B ] S
DRILLING COMPLETED September 30, 1981 'T
IF APPLICABIE: PLUGGING OF DRY HOLE ON - : - - s,
' CONTINUOUS PROGRESSION FROM DRILLINGOR  © |mners'| . | - L Lok
a?nnmc VERERL PERISSION OBIADND | used . z —
GEOLOGICAL, ‘TARGET" FORMATTON Alexander. ‘Ved, Big Infin . 'nepua & 5300 . feeti. '
Depthof campleted well 52 47 feet Rolzry > / cabn:'mnls o .
Water strata Gepth: Fresh 155 feet; Salt -~  feet ' .
coalseamdepths o - .. Iscoalbemgmmedmﬁzearea"no,':
opmnmom , o T A .
Producing fomatlon Alexander ' Péy zone depth 5154 feet
Gas: Initial open flow__ 462 Mcf/d  Oil: Initial open flow_ Bhl/@
| Finalopen'flow_I'368° MeE/A - Final open Flow__ . e
Tjreofopenﬂowbememixuﬁalaxﬂﬁmltests 18 hours' :
) Static rock pressure “1225 psig(surface neasuremnt) after 50 hours shnt in
. ,{If applwable due to: multiple eampletwn--) N ' ."-r{ oL
el " secand ‘producing formation " Wetr Pay*‘zone depth 2156 - feet
-7 .Gas: " Initial‘pen'flow " " Mc£/d-yO0il: Initial o.en flow.» - BBl/d
Final open £l "139' MoE/@- 0il: Final open flow - . BB/ .
. Time of open flow between’ m:.tial and final' test:-" "213' - hours: ‘*-'”"-’j{,-i‘- -

[T LY

- Static rock pressure - ._psig (surface neasuezent) after hours shut J.n

SEE AT‘IACHM.ENT FOR ADDITIONAL ZONFa . C -
v . L ;“-j_ ‘ (Contzme on reverse szde)
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A WELL OPERATOR'S REPDRT OF DRILLING

'.‘;..ATTACINEM AR | : | RE@ERWE@ ’{

. Lewls Maxwell "A" #67-A . . o SV
API #47-017-2837 . . | ' ~ NOV 241981 " ﬁ Rt
' ‘ | O'LmszsuoN L e

© ., OPEN FLOW DATA:
‘:-‘ “:.:‘ g - ' lw{ LAS ‘g‘, .

A ?:oﬁug;ég’fprmation Big-Injum - Pay zone depth = - 2004 fée;'
. Gas: . Initial open flow ___ ' - Mcf/D 0il: Iaitial open flow . . Bbl/d

Final open flow 73 f.'Hcfln " . . Final opeh flow - ﬁblld S
: Time of open flow between :lnit:ial ‘and final tests 48 I-ours ' o
Static rock ptessure __280 psig (surface measurement) aftet 62 hours shu: in
THE WELL WAS TESTED BY CONSOLIDATED WITH. ALL. THE ZONES CO‘!HINGLED.'A : .
' 880 Mcf/D after flowing 4 hours. ‘
375 psig sLacic rock ptessute after 12 days shut in | ﬁ
© CONTINUATION OF WELL LOG:
I"ormdt’i;n'f o - Top Feet | Bottom Feet : " - filematks :
. Shale . . 2364 oses
‘Gordon Sand .o 2584 2602 - S
Shale - » ; - 2602 - 3220
- Warren Sand = "~ - A 3220 3384
Shale ' * L - 3384 . 4870
. Benson Sand L . 4870 - 4878 - .
.Shale - . ' o . 4B78 5154
Alexander Sand .. - 5154- . 7 5208
"Shale . . . . " 7-5208 - . 5335 T.D..

L. o oo .. Vililam L. Smith . s
W - - S " Region Petroleum Engineer L







ww-9
(4/16) API Number 47 - 017 -
Operator's Well No._cCxfore 88 nit5H -
STATE OF WEST VIRGINIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
OFFICE OF OIL AND GAS

FLUIDS/ CUTTINGS DISPOSAL & RECLAMATION PLAN
Operator Name_Artero Resources Corporation OP Code 4984507062
Watershed (HUC 10)_Headwaters Middle Island Creek Quadrangle _West Union 7.5

Do you anticipate using more than 5,000 bbls of water to complete the proposed well work? Yes . No l I
Will apitbeused? Yes I—l No

Ifso, please describe anﬁcipated pit waste: No pit will be used at this site (Criking and Flowbeok Fiulds will be storea in tarks. Cuttings will be tarked end haulsd ofl sils.)

Will a synthetic liner be used in the pit? Yes I I No . If so, what ml.? _N/A
Proposed Disposal Method For Treated Pit Wastes:

Land Application
Underground Injection ( UIC Permit Number_"UiC Permit # will be provided on Form WR-34 )
Reuse (at API Number _Future permitied well locations when applicable. APH# wil be provided or: Form WR-34 )
B Off Site Disposal (Supply form WW-9 for disposal location) (Mes i
, Other (Explain

Will closed loop system be used? If so, describe: Yes, fluids stored in tanks, cuttings removed offsite and taken to landfill.

Surface

Drilling medium anticipated for this well (vertical and horizontal)? Air, freshwater, oil based, etc. DunyS Foum, Produsion Wotr s Mud

-If oil based, what type? Synthetic, petroleum, etc. Synthetic

Additives to be used in drilling medium? _Please See Attachment

Drill cuttings disposal method? Leave in pit, landfill, removed offsite, etc, __Drill cuttings stored in tanks, removed offsite and taken to landfil.
-If left in pit and plan to solidify what medium will be used? (cement, lime, sawdust)_N/A
-Landfill or offsite name/permit number? _ Meadowfil Landfil (Permit #SWF-1032-98), Northwestern Landfil (Permit # SWF-1025MV0109410)

Permittee shall provide written notice to the Office of Oil and Gas of any load of drill cuttings or associated waste rejected at any
West Virginia solid waste facility. The notice shall be provided within 24 hours of rejection and the permittee shall also disclose
where it was properly disposed.

I certify that I understand and agree to the terms and conditions of the GENERAL WATER POLLUTION PERMIT issued
on August 1, 2005, by the Office of Oil and Gas of the West Virginia Department of Environmental Protection. I understand that the
provisions of the permit are enforceable by law. Violations of any term or condition of the general permit and/or other applicable
law or regulation can lead to enforcement action.

I certify under penalty of law that I have personally examined and am familiar with the information submitted on this
application form and all attachments thereto and that, based on my inquiry of those individuals immediately responsible for
obtaining the information, I belicve that the information is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine or imprisonment.

Company Official Signature_‘c%cq_w/\ Yﬁ_@\ i EEGEW;E% o
Company Official (Typed Name) Gretchlen Kohler

JAN-3 12020

Company Official Title Senior Environmental & Regulatory Manager

Subscyth dd swormbefore me this \\OK\} day of DT](}W%@ , 20 \0\
\" (:Dﬂ Z Notary Public

WV Department of
ion

‘ A& | \’2) /w (?//)/ MEGAN GRIFFITH

My demdission bkpires ;:7 : NOTARY PUBLIC
STATE OF COLORADO

NOTARY ID 20184011668

) MY COMMISSION EXPIRES MARCH 13, 2022
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Form WW-9 Additives Attachment
SURFACE INTERVAL

1. Fresh Water
2. Soap —Foamer AC
3. Air

INTERMEDIATE INTERVAL
STIFF FOAM RECIPE:

1) 1 ppb Soda Ash / Sodium Carbonate-Alkalinity Control Agent

2) 1 ppb Conqor 404 ( 11.76 ppg) / Corrosion Inhibitor

3) 4 ppb KLA-Gard ( 9.17 ppg) / Amine Acid Complex-Shale Stabilizer

4) 1ppb Mil Pac R / Sodium Carboxymethylcellulose-Filtration Control Agent
5) 12 ppb KCL / Potassium Chloride-inorganic Salt

6) Fresh Water 80 bbls

7) Air

PRODUCTION INTERVAL

1. Alpha 1655

Salt Inhibitor
2. Mil-Carb

Calcium Carbonate
3. Cottonseed Hulls

Cellulose-Cottonseed Pellets - LCM
4. Mil-Seal

Vegetable, Cotton & Cellulose-Based Fiber Blend — LCM
5. Clay-Trol

Amine Acid Complex — Shale Stabilizer
6. Xan-Plex

Viscosifier For Water Based Muds
7. Mil-Pac (All Grades)

Sodium Carboxymethylcellulose — Filtration Control Agent
8. New Drill

Anionic Polyacrylamide Copolymer Emulsion — Shale Stabilizer
9. Caustic Soda

Sodium Hydroxide — Alkalinity Control

10. Mil-Lime
Calcium Hydroxide — Lime
11.LD-9 RECEIVED
Polyether Polyol — Drilling Fluid Defoamer Office of Oil and Gag
12. Mil Mica

Wit DEC 97 2019

_ Wvliepartmeniof
Environmental Protection

Hydro-Biotite Mica— LCM



13. Escaid 110
Drilling Fluild Solvent — Aliphatic Hydrocarbon
14. Ligco
Highly Oxidized Leonardite — Filteration Control Agent
15. Super Sweep
Polypropylene — Hole Cleaning Agent
16. Sulfatrol K
Drilling Fluid Additive — Sulfonated Asphalt Residuum
17. Sodium Chloride, Anhydrous
Inorganic Salt
18. D-D
Drilling Detergent — Surfactant
19. Terra-Rate
Organic Surfactant Blend
20. W.0O. Defoam
Alcohol-Based Defoamer
21. Perma-Lose HT
Fluid Loss Reducer For Water-Based Muds
22. Xan-Plex D
Polysaccharide Polymer — Drilling Fluid Viscosifier
23. Walnut Shells
Ground Cellulosic Material — Ground Walnut Shells - LCM
24. Mil-Graphite
Natural Graphite - LCM
25. Mil Bar
Barite — Weighting Agent
26. X-Cide 102
Biocide
27. Soda Ash
Sodium Carbonate — Alkalinity Control Agent
28. Clay Trol
Amine Acid complex — Shale Stabilizer
29. Sulfatrol
Sulfonated Asphalt — Shale Control Additive
30. Xanvis
Viscosifier For Water-Based Muds
31. Milstarch
Starch — Fluid Loss Reducer For Water Based Muds
32. Mil-Lube
Drilling Fluid Lubricant

RECEIVED
Officeof Oiland Gas

g DEC 27 2019

WV Department of
Enviranmental Protection
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Operator's Well Number Oxford 98 Unit 5H

WW-6A1

INFORMATION SUPPLIED UNDER WEST VIRGINIA CODE
Chapter 22, Article 6A, Section 5(a)(5)
IN LIEU OF FILING LEASE(S) AND OTHER CONTINUING CONTRACT(S)

Under the oath required to make the verification on page 1 of this Notice and Application, | depose and
say that | am the person who signed the Notice and Application for the Applicant, and that —

(1) the tract of land is the same tract described in this Application, partly or wholly depicted in the
accompanying plat, and described in the Construction and Reclamation Plan;

(2) the parties and recordation data (if recorded) for lease(s) or other continuing contract(s) by which the
Applicant claims the right to extract, produce or market the oil or gas are as follows:

Grantor, lessor, efc. Grantee, lessee, efc. Royalty Book/Page

Michael Francis et al Lease

Michael Francis et al Key Oil Company 1/8 0106/0273
Key Oil Company Columbia Gas Transmission Corporation Assignment 0115/0436
Columbia Gas Transmission Corporation Columbia Natural Resources Inc Assignment 0161/0068
Columbia Natural Resources Inc Columbia Natural Resources LLC Name Change 0256/0588
Columbia Natural Resources LLC Chesapeake Appalachia LLC Merger 0264/0447
Chesapeake Appalachia LLC CNX Gas Company Assignment 0372/0585
CNX Gas Company Antero Resources Corporation Assignment 0387/0216

*Partial Assignments to Antero Resources Corporation include 100% rights to extract, produce and market the oil and gas from the

Marcellus and any other formations completed with this well.
*CONTINUED ON NEXT PAGE**
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(1/12)
STATE OF WEST VIRGINIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
NOTICE CERTIFICATION
Date of Notice Certification: 12/12/2019 API No. 47- 017 -

Operator’s Well No. Oxford 98 Unit 5SH
Well Pad Name: Oxford 98 Pad

Notice has been given:

Pursuant to the provisions in West Virginia Code § 22-6A, the Operator has provided the required parties with the Notice Forms listed
below for the tract of land as follows:

State: West Virginia UTM NAD 83 Easting:  517297m

County: Doddridge ] Northing:  4344889m

District: West Union Public Road Access: US Route 50

Quadrangle: West Union 7.5' Generally used farm name:  Michael R. Britton & Angela D. Pratt

Watershed:  Headwaters Middle Island Creek

Pursuant to West Virginia Code § 22-6A-7(b), every permit application filed under this section shall be on a form as may be
prescribed by the secretary, shall be verified and shall contain the following information: (14) A certification from the operator that (i)
it has provided the owners of the surface described in subdivisions (1), (2) and (4), subsection (b), section ten of this article, the
information required by subsections (b) and (c), section sixteen of this article; (ii) that the requirement was deemed satisfied as a result
of giving the surface owner notice of entry to survey pursuant to subsection (a), section ten of this article six-a; or (iii) the notice
requirements of subsection (b), section sixteen of this article were waived in writing by the surface owner; and Pursuant to West
Virginia Code § 22-6A-11(b), the applicant shall tender proof of and certify to the secretary that the notice requirements of section ten
of this article have been completed by the applicant.

Pursuant to West Virginia Code § 22-6A, the Operator has attached proof to this Notice Certification
that the Operator has properly served the required parties with the following:

*PLEASE CHECK ALL THAT APPLY

[J 1. NOTICE OF SEISMIC ACTIVITY or [8] NOTICE NOT REQUIRED BECAUSE NO
SEISMIC ACTIVITY WAS CONDUCTED

[X] 2. NOTICE OF ENTRY FOR PLAT SURVEY or L] NO PLAT SURVEY WAS CONDUCTED

O 3. NOTICE OF INTENTTODRILL or [®] NOTICE NOT REQUIRED BECAUSE

NOTICE OF ENTRY FOR PLAT SURVEY
WAS CONDUCTED or

[0 WRITTEN WAIVER BY SURFACE OWNER

(PLEASE ATTACH)
[*] 4. NOTICE OF PLANNED OPERATION o
RECEIVED
[® 5. PUBLIC NOTICE Qfficeof Oiland Gas

w8 DEC 2 7 2019

[=] 6. NOTICE OF APPLICATION

e e L °
GV Lo Tt of

Required Attachments: Enviranteiial Protection

The Operator shall attach to this Notice Certification Form all Notice Forms and Certifications of Notice that have been provided to
the required parties and/or any associated written waivers. For the Public Notice, the operator shall attach a copy of the Class II Legal
Advertisement with publication date verification or the associated Affidavit of Publication. The attached Notice Forms and
Certifications of Notice shall serve as proof that the required parties have been noticed as required under West Virginia Code § 22-6A.
Pursuant to West Virginia Code § 22-6A-11(b), the Certification of Notice to the person may be made by affidavit of personal service,
the return receipt card or other postal receipt for certified mailing.
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(8-13) OPERATOR WELL NO. Oxford 98 Unit 5H
Well Pad Name: Oxford 98 Pad

examined in the study required by this subsection, the secretary shall have the authority to propose for promulgation legislative rules

establishing guidelines and procedures regarding reasonable levels of noise, light, dust and volatile organic compounds relating to

drilling horizontal wells, including reasonable means of mitigating such factors, if necessary.

Water Well Testing:

Pursuant to West Virginia Code § 22-6A-10(d), notification shall be made, with respect to surface landowners identified in subsection
(b) or water purveyors identified in subdivision (5), subsection (b) of this section, of the opportunity for testing their water well. The
operator shall provide an analysis to such surface landowner or water purveyor at their request.

Water Testing Laboratories:

Pursuant to West Virginia Code § 22-6A-10(i), persons entitled to notice pursuant to subsection (b) of this section may contact the
department to ascertain the names and locations of water testing laboratories in the subject area capable and qualified to test water
supplies in accordance with standard accepted methods. In compiling that list of names the department shall consult with the state
Bureau for Public Health and local health departments. A surface owner and water purveyor has an independent right to sample and
analyze any water supply at his or her own expense. The laboratory utilized by the operator shall be approved by the agency as being
certified and capable of performing sample analyses in accordance with this section.

Rebuttable Presumption for Contamination or Deprivation of a Fresh Water Source or Supply:

W. Va. Code § 22-6A-18 requires that (b) unless rebutted by one of the defenses established in subsection (c) of this section, in any
action for contamination or deprivation of a fresh water source or supply within one thousand five hundred feet of the center of the
well pad for horizontal well, there is a rebuttable presumption that the drilling and the oil or gas well or either was the proximate cause
of the contamination or deprivation of the fresh water source or supply. (c) In order to rebut the presumption of liability established in
subsection (b) of this section, the operator must prove by a preponderance of the evidence one of the following defenses: (1) The
pollution existed prior to the drilling or alteration activity as determined by a predrilling or prealteration water well test. (2) The
landowner or water purveyor refused to allow the operator access to the property to conduct a predrilling or prealteration water well
test. (3) The water supply is not within one thousand five hundred feet of the well. (4) The pollution occurred more than six months
after completion of drilling or alteration activities. (5) The pollution occurred as the result of some cause other than the drilling or
alteration activity. (d) Any operator electing to preserve its defenses under subdivision (1), subsection (c) of this section shall retain the
services of an independent certified laboratory to conduct the predrilling or prealteration water well test. A copy of the results of the
test shall be submitted to the department and the surface owner or water purveyor in a manner prescribed by the secretary. (e) Any
operator shall replace the water supply of an owner of interest in real property who obtains all or part of that owner's supply of water
for domestic, agricultural, industrial or other legitimate use from an underground or surface source with a comparable water supply
where the secretary determines that the water supply has been affected by contamination, diminution or interruption proximately
caused by the oil or gas operation, unless waived in writing by that owner. (f) The secretary may order the operator conducting the oil
or gas operation to: (1) Provide an emergency drinking water supply within twenty-four hours; (2) Provide temporary water supply
within seventy-two hours; (3) Within thirty days begin activities to establish a permanent water supply or submit a proposal to the
secretary outlining the measures and timetables to be used in establishing a permanent supply. The total time in providing a permanent
water supply may not exceed two years. If the operator demonstrates that providing a permanent replacement water supply cannot be
completed within two years, the secretary may extend the time frame on case-by-case basis; and (4) Pay all reasonable costs incurred
by the real property owner in securing a water supply. (g) A person as described in subsection (b) of this section aggrieved under the
provisions of subsections (b), (€) or (f) of this section may seek relief in court... (i) Notwithstanding the denial of the operator of
responsibility for the damage to the real property owner’s water supply or the status of any appeal on determination of liability for the
damage to the real property owner’s water supply, the operator may not discontinue providing the required water service until
authorized to do so by the secretary or a court of competent jurisdiction.

Written Comment:

Pursuant to West Virginia Code § 22-6A-11(a), all persons described in subsection (b), section ten of this article may file written
comments with the secretary as to the location or construction of the applicant's proposed well work within thirty days after the
application is filed with the secretary. All persons described in West Virginia Code § 22-6A-10(b) may file written comments as to the
location or construction of the applicant’s proposed well work to the Secretary at:

Chief, Office of Oil and Gas
Department of Environmental Protection
601 57" St. SE

Charleston, WV 25304

(304) 926-0450

Such persons may request, at the time of submitting written comments, notice of the permit decision and a list of persons qualified to
test water. NOTE: YOU ARE NOT REQUIRED TO FILE ANY COMMENT.






























List of Anticipated Additives Used for Fracttfr?n%]oz 06908

Stimulating Well
" Chemical Abstract Service Number
Additives

(CAS #)
Fresh Water 7732-18-5
2 Phosphobutane 1,2,4 tricarboxylic acid 37971-36-1
Ammonium Persulfate 7727-54-0
Anionic copolymer Proprietary
Anionic polymer Proprietary
BTEX Free Hydrotreated Heavy Naphtha 64742-48-9
Cellulase enzyme Proprietary
Demulsifier Base Proprietary
Ethoxylated alcohol blend Mixture
Ethoxylated Nonylphenol 68412-54-4
Ethoxylated oleylamine 26635-93-8
Ethylene Glycol 107-21-1
Glycol Ethers 111-76-2
Guar gum 9000-30-0
Hydrogen Chloride 7647-01-0
Hydrotreated light distillates, non-aromatic, BTEX free 64742-47-8
Isopropyl alcohol 67-63-0
liquid, 2,2-dibromo-3-nitrilopropionamide 10222-01-2
Microparticle Proprietary
Petroleum Distillates (BTEX Below Detect) 64742-47-8
Polyacrylamide 57-55-6
Propargyl Alcohol 107-19-7
Propylene Glycol 57-55-6
Quartz 14808-60-7
Sillica, crystalline quartz 7631-86-9
Sodium Chloride 7647-14-5
Sodium Hydroxide 1310-73-2
Sugar 57-50-1
Surfactant 68439-51-0
Suspending agent (solid) 14808-60-7
Tar bases, quinoline derivs, benzyl chloride-quaternized 72480-70-7
Solvent Naphtha, petroleum, heavy aliph 64742-96-7
Soybean Oil, Me ester 67784-80-9
Copolymer of Maleic and Acrylic Acid 52255-49-9
DETA phosphonate 15827-60-8
Hexamthylene Triamine Penta 34690-00-1
Phosphino Carboxylic acid polymer 71050-62-9
|Hexamethylene Diamine Tetra 23605-75-5
2-Propenoic acid, polymer with 2 propenamide 9003-06-9
JHexamethylene diamine penta (methylene phosphonic acid) 23605-74-5
|Diethylene Glycol 111-46-6
IMethenamine 100-97-0
IPonetherne polyamine 68603-67-8
[coco amine 61791-14-8
2-Propyn-1-olcompound with methyloxirane 38172-91-7













stockpiled in areas shown in the plans, or re-spread at an approximate depth of 2-4 inches on all
proposed 2:1 or flatter slopes, and immediately stabilized. Additional BMP measures shall be
constructed around topsoil stockpiles, if necessary.

9. Construct the access road. All fill areas, including excess material stockpiles, shall be “Keyed In”
and compacted in horizontal lifts with a maximum loose lift thickness of 12” and maximum
particle size as outlined in the geotechnical report. All fill shall be compacted by a vibrating
sheepsfoot roller to 95% per the standard proctor test (ASTM — D698). Moisture content will be
controlled in accordance with the standard proctor test (ASTM — D698) results. It is also
recommended that each lift be proof rolled with a loaded haul truck where applicable. Ditch
relief culverts shall be installed at a grade of 1-8% to minimize outlet velocities to the extent
possible. Install outlet protection once ditch relief culverts are installed, as shown on plans.
Stabilize the road with geotextile fabric & stone and side slopes as specified with permanent
seeding. Excess material shall be stockpiled (if necessary) in areas shown in the plans and
immediately stabilized. Topsoil shall be stripped from all stockpile areas prior to construction of
stockpiles. After stockpiles are constructed, topsoil is to be reapplied at a depth of 2”-4”. Slopes
shall be tracked by running tracked machinery up and down the slope, leaving tread marks
parallel to the contour. All ditch lines shall be cleaned prior to installation of lined protection.

10. Strip the topsoil from the AST pad area. Prior to placing any fill, the exposed subgrade shall be
compacted and proof rolled to produce a stable and unyielding site. All stripped topsoil shall be
stockpiled in areas shown in the plans, or re-spread at an approximate depth of 2-4 inches on all
proposed 2:1 or flatter slopes, and immediately stabilized. Additional BMP measures shall be
constructed around topsoil stockpiles, if necessary.

11. Grade the AST pad areas as shown on the plans. Install pad sumps (with 4” PVC drain pipe and
outlet protection) and containment berm and replace liner system. Immediately stabilize the
outer areas of the AST pad. The AST pad areas shall be stabilized with geotextile fabric & stone
and the side slopes with seed and mulch. Apply seed and mulch to all disturbed areas. This shall
include all areas that will not be subject to regular traffic activity (to be stabilized with stone), or
any disturbed area that will not be re-disturbed before site reclamation begins.

12. All BMP’s must remain in place and functional until all areas within the limit of disturbance are
complete and permanently stabilized. Maintenance must include inspection of all erosion and
sediment controls after each runoff event in excess of 0.5” and on a biweekly basis.

13. The construction site should be stabilized as soon as possible after completion. Establishment of
final stabilization must be initiated no later than 7 days after reaching final grade. Final
stabilization means that all soil-disturbing activities are completed, and that either a permanent
vegetative cover with a density of 70% or greater has been established or that the surface had
been stabilized by hard cover such as pavement or buildings. It should be noted that the 70%
requirement refers to the total area vegetated and not just a percent of the site.

14. All permanent sediment control measures can be removed after the site is permanently
stabilized and approval is received from the WVDEP.

15. Any areas disturbed by removal of controls shall be repaired, stabilized, and permanently
seeded.

Requirement §5.4.b.2. A description of the stabilization methods to be used, including the application
rates for temporary and permanent seeding and mulching, and provide the timeframes for establishing
stabilization

RECEIVED
Officeof Oiland Gas
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Antero Response:

Stabilization methods used include seeding and mulching of disturbed areas as well as the
implementation of erosion and sediment control BMPs. Please refer to “Notes and Detail Sheet” on
page 21 and “Notes and Detail Sheet” on pages 22-29 for detailed descriptions of the different
stabilization methods to be used. Seeding and mulching is to be in accordance with the WVDOT
Standard Specifications unless specified otherwise in the plans or unless specified otherwise by the
construction engineer or Antero representative. Please refer to “Erosion Control Narrative” under
“Notes and Detail Sheet” on page 21 as well as “Vegetative Establishment Notes” on page 27 of the Site
Design for more specific information regarding application, liming, and mulching rates.

Erosion and sediment BMPs will be constructed, stabilized, and functional before site disturbance begins
within the tributary areas of those BMPs. In a timely manner after earth disturbance activities cease,
Antero shall stabilize any areas disturbed by the activities. During non-germination periods, mulch must
be applied at the specified rates. Disturbed areas which are not at finish grade and which will be re-
disturbed within 1 year will be stabilized in accordance with the temporary vegetative stabilization and
specifications. Disturbed areas which are finished grade or which will not be re-disturbed within 1 year
will be stabilized in accordance with the permanent vegetative stabilization specification. Please refer to
“Notes and Detail Sheet” on page 27 for more information regarding timeframes for establishing
stabilization and erosion and sediment BMPs.

The site shall be considered to have achieved full stabilization when it has a minimum uniform 70%
perennial vegetative cover or other permanent non-vegetative cover with a density sufficient to resist
accelerated surface erosion and subsurface characteristics to resist sliding and other movements. Until
the site achieves final stabilization, Antero will assure that the best management practices (BMPs) are
implemented, inspected, operated, and maintained. As such, Antero will maintain written inspection
logs. All maintenance work, including cleaning, repair, replacement, regarding, and re-stabilization shall
be performed immediately upon discovery of deficiency. After final stabilization has been achieved,
temporary erosion and sediment BMPs controls will be removed. Areas disturbed during removal of the
BMPs will be stabilized immediately.

Requirement §5.4.b.3. Details of specifications for the erosion and sediment control BMPs employed on
the project.

Antero Response:

Please refer to the “Notes and Detail Sheet,” on pages 21-29 in the Site Design for specifications
including instructions for installation, inspection, and maintenance for erosion and sediment control
BMPs employed at this site.

Requirement §5.4.c.1. A vicinity map locating the site in relation to the surrounding area and roads;

Antero Response:
A vicinity map locating the site in relation to the surrounding area and roads is included on page 1 of the
Site Design.

Requirement §5.4.c.2 A plan view site map at a scale of one inch equal to one hundred feet (1”=100’) or
greater, showing appropriate detail of all site features, including the identification of site access that
provides for a stabilized construction entrance and exit to reduce tracking of sediment onto public or
private roads; and RECEIVED

Office of Oil and Gas
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Antero Response:

“Key Map Plan,” “Layout Plan ‘A’,” “Layout Plan ‘B’,” “Layout Plan ‘C’,” “Layout Plan ‘D’,” “Overall
Grading Plan,” “Grading & Erosion Control Plan ‘A’,” “Grading & Erosion Control Plan ‘B’,” “Grading &
Erosion Control Plan ‘C’,” and “Grading & Erosion Control Plan ‘D’,” maps are included on pages 4-13 of
the Site Design. Specific design, layout and inspection and maintenance notes for a stabilized
construction entrance are included in the “Notes and Detail Sheet” verbiage on page 21

Requirement §5.4.c.3. The location of all proposed erosion and sediment control BMPs

Antero Response:

“Key Map Plan,” “Layout Plan ‘A’,” “Layout Plan ‘B’,” “Layout Plan ‘C’,” “Layout Plan ‘D’,” “Overall
Grading Plan,” “Grading & Erosion Control Plan ‘A’,” “Grading & Erosion Control Plan ‘B’,” “Grading &
Erosion Control Plan ‘C’,” and “Grading & Erosion Control Plan ‘D’,” maps are included on pages 4-13 of
the Site Design locate all proposed erosion and sediment control BMPs.

. RECENED
Office of Oif ang Gas
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Antero Response

Please refer to the “Existing Conditions” map on page 3 of the Site Design for the current topographic
conditions for the constructed pad on a contour interval that affords sufficient detail to illustrate site
terrain conditions.

Requirement §5.5.b.2.C. Identifies proposed cut and fill areas with grading contours at an
interval that provides sufficient detail to accurately depict slope ratios, indicating top and
bottom of slopes; and

Antero Response

Please refer to “Key Map Plan,” “Layout Plan ‘A’,” “Layout Plan ‘B’,” and “Layout Plan ‘C’,” “Layout Plan
‘D’ maps are included on pages 4-8 as well as the “Overall Grading Plan,” “Grading & Erosion Control
Plan ‘A’,” “Grading & Erosion Control Plan ‘B’,” “Grading & Erosion Control Plan ‘C’,” “Grading & Erosion
Control Plan ‘D’,” “Original Access Profile Sheet,” “AST Access Profile Sheet,” “Original access Cross
Sections,” and “AST Access and Pad Cross Sections” on pages 9-20 of the Site Design for proposed cut
and fill areas with grading contours.

Requirement §5.5.b.2.D. Identifies any existing structures, roads, water bodies, and other critical
areas within the area that would most likely be affected by the construction.

Antero Response

Please refer to “Key Map Plan,” “Layout Plan ‘A’,” “Layout Plan ‘B’,” and “Layout Plan ‘C’,” “Layout Plan
‘D" maps are included on pages 4-8 for the maps identifying any structures, roads, water bodies, and
other critical areas within the area of interest that would be most likely affected by construction.

Requirement §5.5.b.3. A cross-section of the length and width of the location, providing cut and fill
volumes; and

Antero Response

Please refer “Key Map Plan,” “Layout Plan ‘A’,” “Layout Plan ‘B’,” and “Layout Plan ‘C’,” “Layout Plan ‘D"”
maps are included on pages 4-8 as well as the “Overall Grading Plan,” “Grading & Erosion Control Plan
‘N’,” “Grading & Erosion Control Plan ‘B’,” “Grading & Erosion Control Plan ‘C’,” “Grading & Erosion
Control Plan ‘D’,” “Original Access Profile Sheet,” “AST Access Profile Sheet,” “Original access Cross
Sections,” and “AST Access and Pad Cross Sections” on pages 9-20 for a cross-section of the location.
The cut and fill volumes can be found in “Schedule of Quantities” on page 2.

Requirement §5.5.b.4. Any other engineering designs or drawings necessary to construct the project.

Antero Response
All other engineering designs and drawings necessary to construct this project are included in the Site
Design.

Requirement §5.5.c. At a minimum, site construction shall be conducted in accordance with the
following criteria:

Antero Response
All Antero contractors shall be notified of and comply with the measures outlined in Section 5.5.c. of

§35-8. RECENED
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Requirement §5.5.c.1. All woody material, brush, and trees shall be cleared from the site area and kept
to the minimum necessary for proper construction, including the installation of necessary sediment
controls. Trees six inches in diameter and larger shall be cut and logs stacked;

Antero Response

The Site Design outlines measures to maintain compliance with Section 201 of the WVDOH
Specifications which outlines clearing and grubbing measures. Please refer to “Notes and Detail Sheet”
on page 21 of the Site Design.

Requirement §5.5.c.2. Topsoil shall be removed from construction areas and stockpiled for reuse during
reclamation. In woodland areas, tree stumps, large roots, large rocks, tree and leaf debris, and ground
vegetation shall be removed prior to actual site constructions;

Antero Response

The Site Design outlines procedures for stripping and stocking topsoil. Please refer to “Notes and Detail
Sheet” on page 21 of the Site Design. In addition, soil for stockpiling and use as fill shall be further
compliant with measures outlined in Section 5.5.c.2. of §35-8-5.5.

Requirement §5.5.c.3. No embankment fill shall be placed on frozen material;

Antero Response
All Antero contractors shall be notified of and comply with measures outlined in Section 5.5.c.3. of §35-
8-5.5.

Requirement §5.5.c.4. The fill material shall be clean mineral soil, free of roots, woody vegetation,
stumps, sod, large rocks, frozen soil or other objectionable material;

Antero Response

The Site Design outlines procedures for stripping and stocking topsoil. Please refer to “Notes and Detail
Sheet” on page 21 of the Site Design. In addition, soil shall be further defined to the measures outlined
in Section 5.5.c.4. of §35-8-5.5.

Requirement §5.5.c.5. Embankment material shall exhibit adequate soil strength and contain the proper
amount of moisture to ensure that compaction will be achieved;

Antero Response
All Antero contractors shall be notified of and comply with measures outlined in Section 5.5.c.5. of §35-
8-5.5.

Requirement §5.5.c.6 Earthen fill slopes should be constructed with slopes no steeper than a ratio of two
to one (2:1);

Antero Response
The Site Design outlines all earthen fill slopes to be constructed with slopes no steeper than a ratio of
two to one (2:1).
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Requirement §5.5.c.7. Fill material will be placed in lifts or layers over the length of the fill. Lift thickness

of soil shall be as thin as the suitable random excavated material will permit, typically from six to twelve
(12) inches; and

Antero Response

Please refer to the “Notes and Detail Sheet” on page 21 of the Site Design. Fill shall be placed in
horizontal lifts of maximum loose depth of 12 inches. Compaction will be performed with a compactor
with a minimum of five ton static drum weight vibratory roller or five ton static drum weight sheeps
footed compactor as appropriate for the type of soil material at the site or other compactor approved
by the Engineer.

Requirement §5.5.c.8. The size of rock lifts shall not exceed thirty-six (36) inches. The rock shall not be
greater in any dimension than thirty-six (36) inches;

Antero Response
All Antero contractors shall be notified of and comply with measures outlined in Section 5.5.c.8. of §35-
8-5.5.

Requirement §5.5.¢.9. Compaction shall be obtained by compaction equipment or by routing the hauling
equipment over the fill so that the entire surface of each fill lift is compacted by at least one wheel or
tread track of equipment or by a compactor. Each lift shall be compacted before beginning the next lift;

Antero Response

Compaction compliance measures are outlined in the “Notes and Detail Sheet” on page 21. Compaction
is required with a compactor with a minimum of five ton static drum weight vibratory roller or five ton
static drum weight sheeps footed compactor as appropriate for the type of soil material at the site or
other compactor approved by the Engineer.

Requirement §5.5.c.10. Surface water diversion ditches shall be constructed above the disturbed area to
intercept water and to divert surface water runoff around the site; and

Antero Response

“Notes and Detail Sheet” on page 21of the Site Design identifies the surface diversions used to prevent
surface water and subsurface water from flowing on to the well pad and coming into contact with the
stormwater associated with the well pad. Additional Erosion & Sediment BMPs will be used to prevent
sediment discharges from the project.

Requirement §5.5.c.11. In areas of steep terrain, a terraced bench shall be constructed at the base of the
slope where fill is to be placed, creating a toe foundation and aid in holding fill material. Additional
terracing shall be constructed from each additional fifty (50) vertical feet of slope and shall be a
minimum of ten (10) feet wide.

Antero Response
All Antero contractors shall be notified of and comply with the measures outlined in Section 5.5.c.11.. of

§35-8-5.5.
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