WR-35 Page __Z of _g

Rev. 8/23/13

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

API 47 . 091 _ 01346 County 1aylor District Courthouse
Quad Grafton Pad Name Coalquest 2 Field/Pool Name
Farm name C0Oalquest Development LLC Well Number 213
Operator (as registered with the 00G) Arsenal Resources
Address 6031 Wallace Rd. Ext city Wexford State PA zip 15090
As Drilled location NAD 83/UTM Attach an as-drilled plat, profile view, and deviation survey
Top hole Northing 4350309.225 Easting 576708.160
Landing Point of Curve Northing 4350693.285 Easting 577040.714
Bottom Hole Northing 4352759.462 Easting 576332.445
Elevation (ft) 1265 GL Type of Well BNew o Existing Type of Report olnterim  BFinal
Permit Type © Deviated © Horizontal B Horizontal 6A o0 Vertical Depth Type o Deep B Shallow
Type of Operation © Convert o0 Deepen B Drill o Plug Back o Redrilling o Rework o Stimulate

Well Type o Brine Disposal o CBM 8 Gas o Oil o Secondary Recovery © Solution Mining 0 Storage 0 Other

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

Drilling Media Surface hole o Air oMud BFresh Water Intermediate hole © Air oMud & Fresh Water 0 Brine
Production hole o Air BMud 0 Fresh Water o Brine

Mud Type(s) and Additive(s)
Synthetic oil-based muds

Date permit issued 9/19/2017 Date drilling commenced 11/15/2017 Date drilling ceased 11/27/2017
Date completion activities began 12/24/2017 Date completion activities ceased 01/31/2018
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 400’ Open mine(s) (Y/N) depths N

Salt water depth(s) ft 1110° Void(s) encountered (Y/N) depths N
Coal depth(s) ft 552' 630", 712', 753', 847", 881', 910’

Cavern(s) encountered (Y/N) depths

Is coal being mined in area (Y/N) N

Reviewed by:

Reviewed .
Zd{x//ﬂ%“{’ &-71%
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APl 47.091 _ 01346 Farm name Coalquest Development LLC Well number 213
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 30" 24" 80' New 94.00 NA Y
Surface 17.5" 13 3/8" 683' GL New 54.50 120° Y
Coal NA NA NA NA NA NA NA
Intermediate 1 121/4" 9 5/8" 1,609' GL New 40.00 NA Y
Intermediate 2 NA NA NA NA NA NA NA
Intermediate 3 NA NA NA NA NA NA NA
Production 8 1/2"-8 3/4" 5.5" 16,728' GL New 20.00 NA N
Tubing NA NA NA NA NA NA NA
Packer type and depth set NA
Comment Details ©ement lo surface on Conductor, Surface, Intermediate. Top of Cement Production 1059° GL.

CEMENT Class/Type Number Slurry Yield Volume Cement woc

DATA of Cement of Sacks wt (ppg) { ft */sks) (Y Top (MD) (hrs)
Conductor A 450 15.6 1.2 540 Surface 8+
Surface A 640 15.6 1.2 768 Surface 8+
Coal NA NA NA NA NA NA NA
Intermediate | A 205/320 15.2/15.7 1.26/1.28 258/410 Surface 8+
Intermediate 2 NA NA NA NA NA NA NA
Intermediate 3 NA NA NA NA NA NA NA
Production A 1219/1866 13.8/15.0 1.34/1.29 1633/2407 1086 8+
Tubing NA NA NA NA NA NA NA
Drillers TD (ft) '6.785# Loggers TD (ft) NA
Deepest formation penetrated Marcelius Plug back to (ft) NA
Plug back procedure NA
Kick offdepth (ft) KOP of Curve at 7328 fi, No Plug
Check all wireline logs run o caliper 0O density o deviated/directional o induction
O neutron  Oresistivity O gamma ray O temperature osonic

Wellcored oYes B No Conventional Sidewall Were cuttings collected ® Yes © No

DESCRIBE THE CENTRALIZER PLACEMENT USED FOR EACH CASING STRING 20" - No centralizers 13 3/8 - one bow spring centralizer on
avery other joint 8 5/87 - ane bow spring contralizer every third joint from TD to surface 5 1/2° - one semi rigid centralizer on every joint from TD of casing to end of curve, Then every othes foint to KOP. Every third joint from KOP o 1,407
there will be no centralizers from 1,400 to surface.

WAS WELL COMPLETED AS SHOT HOLE ®Yes o No DETAILS

42 Stages and 1,680 perforations

WAS WELL COMPLETED OPEN HOLE? ©Yes ® No DETAILS NA

WERE TRACERS USED © Yes B No TYPE OF TRACER(S) USED NA
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APl 47- 091 . 01346 Farm name Coalquest Development LLC Well number 213
PERFORATION RECORD
Stage Perforated from Perforated to Number of
No. Perforation date MD fi. MD ft. Perforations Formation(s)
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 Breakdown Amount of Amount of Amount of
No. Date Rate (BPM) Pressure (PSI) Pressure (PS1) ISIP (PS]) Proppant (Ibs)  Water (bbls) _ Nitrogen/other (units)
See Attached

Please insert additional pages as applicable.




Perforation Record

. Perforated | Perforated | Number of !
Stage No.| Perforation Date from MD ft. | to MD ft. | Perforations Formations (s)
#42 of 42| 1/31/2018 3:07 8,323 8,485 40 Marcellus Shale
#410of42( 1/30/2018 5:00 8,523 8,685 40 Marcellus Shale
#40 of 42 1/29/2018 2:10 8,723 8,885 40 Marcellus Shale
#39 of 42 1/29/2018 5:00 8,923 9,085 40 Marcellus Shale
#38 of 42| 1/28/2018 15:56 9,123 9,285 40 Marcellus Shale
#370f42| 1/28/20185:43 9,323 9,485 40 Marcellus Shale
#360f42| 1/27/2018 14:18 9,523 9,685 40 Marcellus Shale
#35 of 42 1/27/2018 3:08 9,723 9,885 40 Marcellus Shale
#34 of 42| 1/26/2018 15:27 9,923 10,085 40 Marcellus Shale
#330f42| 1/26/20183:52] 10,123 10,285 40 Marcellus Shale
#32 of 42| 1/25/2018 16:24] 10,323 10,485 40 Marcellus Shale
#310f42| 1/25/20183:26] 10,523 10,685 40 Marcellus Shale
#300f 42| 1/24/2018 4:20] 10,723 10,885 40 Marcellus Shale
#290f42| 1/23/20183:27| 10,923 11,085 40 Marcellus Shale
#28 of 42| 1/22/2018 16:02| 11,123 11,285 40 Marcellus Shale
#27 of 42| 1/13/2018 18:25| 11,323 11,485 40 Marcellus Shale
#26 of 42 1/13/2018 6:30f 11,523 11,685 40 Marcellus Shale
#25 of 42| 1/12/2018 16:22 11,723 11,885 40 Marcellus Shale
#24 of 42| 1/12/20185:23| 11,923 12,085 40 Marcellus Shale
#23 of 42| 1/12/2018 15:18| 12,123 12,285 40 Marcellus Shale
#22 of 42 1/11/2018 5:22 12,323 12,485 40 Marcellus Shale
#210f42| 1/10/2018 15:40| 12,523 12,685 40 Marcellus Shale
#200f42| 1/10/20185:01| 12,723 12,885 40 Marcellus Shale
#190f42| 1/9/201821:09| 12,923 13,085 40 Marcellus Shale
#18 of 42 1/9/2018 8:09| 13,123 13,285 40 Marcellus Shale
#17 of 42 1/2/2018 23:11 13,323 13,485 40 Marcellus Shale
#16 of 42 1/1/2018 11:29 13,523 13,685 40 Marcellus Shale
#15 of 42 1/1/2018 2:44] 13,723 13,885 40 Marcellus Shale
#14 of 42| 12/31/2017 17:16] 13,923 14,085 40 Marcellus Shale
#13 of 42| 12/31/2017 6:44 14,123 14,285 40 Marcellus Shale
#12 of 42| 12/30/2017 2:34 14,323 14,485 40 Marcellus Shale
#11o0f 42] 12/29/2017 16:22| 14,523 14,685 40 Marcellus Shale
#100f 42| 12/29/20178:29] 14,723 14,885 40 Marcellus Shale
#90of 42| 12/28/2017 23:23]| 14,923 15,085 40 Marcellus Shale
#8 of 42| 12/28/2017 14:17] 15,123 15,285 40 Marcellus Shale
#7 of 42| 12/28/2017 5:46] 15,323 15,485 40 Marcellus Shale
#60f42| 12/27/2017 17:11] 15,523 15,685 40 Marcellus Shale
#5of 42 12/27/2017 9:09 15,723 15,885 40 Marcellus Shale
#4 of 42| 12/26/2017 23:09| 15,923 16,085 40 Marcellus Shale
#3 of 42| 12/24/2017 15:34| 16,123 16,285 40 Marcellus Shale
#2 of 42| 12/24/2017 7:33 16,323 16,485 40 Marcellus Shale
#1of 42| 12/21/2017 20:00] 16,523 16,684 40 Marcellus Shale

Y of C



Stimulation Information Per Stage

Stage| Stimulations Ave Pump Ave Treatment Max ISIP Amount of | Amount
No. Date Rate Pressure (PSI) Breakdown (PS1) Proppant | of Water
(BPM) Pressure {PSI) (lbs) {bbls)
1 12/24/2017 76.00 7,551 4,386 493,280 11,658
2 12/24/2017 77.00 8,360 7,260 5,291 | 483,380 13,870
3 12/26/2017 76.00 8,776 6,641 5,751 | 358,000 10,686
4 12/27/2017 78.00 ‘8,173 5,934 5,143 | 500,060 12,303
5 | 12/27/2017 80.00 8,251 6,604 4,619 | 506,000 10,404
6 | 12/27/2017 78.00 7,923 5,951 4,742 | 502,500 11,224
7 | 12/28/2017 76.00 8,337 6,434 4,860 | 501,900 11,513
8 | 12/28/2017 76.00 8,096 5734 5,523 | 499,280 11,888
9 | 12/29/2017 80.00 8,043 5,792 5,633 | 497,840 10,988
10 | 12/29/2017 80.00 8,071 6,162 5,215 | 500,360 9,793
11 | 12/29/2017 77.00 8,109 6,474 4,465 | 500,360 12,692
12 | 12/31/2017 76.00 7,911 6,403 4,621 | 507,040 10,698
13 | 12/31/2017 80.00 7,839 6,963 5,701 | 496,700 9,432
14 | 12/31/2017 77.00 7,880 6,704 4,946 | 497,680 10,859
15 | 01/01/2018 69.00 8,315 6,326 4,617 | 445,820 13,912
16 | 01/08/2018 77.00 7,949 6,333 5,217 | 502,120 11,522
17 | 01/09/2018 76.00 8,087 6,295 5,394 | 508,220 11,902
18 | 01/09/2018 77.00 8,068 6,760 4,863 | 501,760 12,798
19 | 01/10/2018 80.00 8,050 6,558 6,271 | 503,420 9,920
20 | 01/10/2018 75.00 8,252 6,902 6,085 | 489,220 10,825
21 | 01/10/2018 62.00 8,354 6,691 5,297 | 414,920 14,667
22 | 01/11/2018 79.00 8,161 7,127 5,030 | 502,140 11,954
23 | 01/11/2018 72.00 7,387 6,563 4,595 | 434,680 14,606
24 | 01/12/2018 70.00 8,117 6,618 5,212 498,640 14,010
25 | 01/12/2018 70.00 7,886 6,327 4,913 | 502,020 14,778
26 | 01/13/2018 80.00 7,432 6,688 5,152 | 502,780 9,633
27 | 01/22/2018 74.00 8,258 6,783 6,126 | 461,600 13,922
28 | 01/22/2018 66.00 8,188 6,370 5973 | 500,080 13,287
29 | 01/23/2018 68.00 8,036 6,422 5,403 | 485,980 13,022
30 | 01/24/2018 64.10 8,284 5,781 4,569 | 412,980 14,157
31 | 01/25/2018 67.00 8,277 5,988 5,726 | 411,540 13,863
32 | 01/25/2018 63.00 8,181 6,060 6,518 | 406,300 14,668
33 | 01/26/2018 57.00 8,202 6,563 5,178 | 376,400 13,955
34 | 01/26/2018 54.00 8,098 6,086 5,056 273,100 11,958
35 | 01/27/2018 70.00 7,823 6,020 5,876 | 501,000 14,918
36 | 01/27/2018 60.00 8,085 6,095 5,299 | 304,700 14,345
37 | 01/28/2018 69.00 7,683 6,037 6,424 | 477,320 14,347
38 | 01/28/2018 57.00 7,901 5,971 6,485 | 287,400 10,539
39 | 01/29/2018 73.00 7,465 6,088 5,576 | 498,520 14,248
40 | 01/29/2018 56.00 8,208 6,210 4,667 | 399,920 14,093
41 | 01/30/2018 66.00 7,570 6,238 4,827 498,040 13,564
42 | 01/31/2018 72.00 7,338 6,852 5,094 | 506,480 12,335
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APl 47- 091 _ 01346 Farm name COalquest Development LLC  yyei| number 213
PRODUCING FORMATION(S) DEPTHS
Marcellus Shale 7,811 TVD 16,785' MD
Please insert additional pages as applicable.
GASTEST  oBuildup o©Drawdown o Open Flow OIL TEST oFlow o©Pump
SHUT-IN PRESSURE  Surface psi Bottom Hole psi DURATION OF TEST hrs
OPEN FLOW Gas Oil NGL Water GAS MEASURED BY
mcfpd bpd bpd bpd o Estimated o Orifice o Pilot
LITHOLOGY/ TOP BOTTOM TOP BOTTOM
FORMATION DEPTH IN FT DEPTHINFT DEPTHINFT DEPTHINFT DESCRIBE ROCK TYPE AND RECORD QUANTITYAND
NAME TVD VD MD MD TYPE OF FLUID (FRESHWATER, BRINE, OIL, GAS, H,S,ETC)
Sand/Silt 0 552 0 552 Freshwater @ 400'
Sand/Silt/Coal 552 711 552 712 Bakerstown Coal @ 552' TVD, Brush Creek Coal @ 630'TVD
Sand/SilYCoal 71 846 712 847 Upper Freeport @ 711' TVD, Lower Freeport @ 753' TVD
Sand/Silt/Coal 846 1662 847 1665 Upper Kittanning (@ 846 TVD, Middle Kittanning € B80° TVD, Lower Kittanning @ 909 TVD, Sattwater & 1,100°
Big Lime 1662 1777 1665 1780 Limestone
Balltown 3265 3315 3320 3370 Sandstone
Elk Siltstone 4830 4883 4970 5023 Siltstone
Burkett 7436 7470 7722 7760 Shale
Tully 7470 7531 7760 7831 Limestone
Mahantango 7531 7703 7831 8101 Shale
Marcellus 7703 7771 8101 8319 Shale
Purcell 7767 7771 8319 8343 Limestone
Lower Marcellus 7771 7804° 8343 16785 Shale - Gas shows through lateral
Onondaga 7804 *Onondaga not penetrated - top estimated based on 4709101108thickness
Please insert additional pages as applicable.
Drilling Contractor H&P
Address 1437 South Boulder Ave. City Tulsa State OK Zip 74119
Logging Company NA
Address City State Zip
Cementing Company C&J Energy Services, Inc.
Address 1650 Hackers Creek City Jane Lew State WV Zip 26378
Stimulating Company Keane Group
Address 2121 Sage Road City Housten State TX Zip 77056

Please insert additional pages as applicable.

Completed by Arsenal Resources

o T

Signature

Title Permitting Manager

Telephone 304-629-6309 Py
Date S/3¢/7&

Submittal of Hydraulic Fracturing Chemical Disclosure Information

Attach copy of FRACFOCUS Registry




Hydraulic Fracturing Fluid Product Component Information Disclosure

Job Start Date] 1212412017}
Job End Date: 1/31/2018
State West Virginia —_
County: Taylof B
API Number; 47-091-01346-00-00 Frac qus
Operator Name] Arsenal Resources ;
Well Name and Number Coal Quest 11 213H Chemical Disclosure Registry
Latitude: 39.29876800
Longitude: -80.11039400
e — GROUNDWATER
TN ey A
Federal Well; NO Oil& Gas
Indian Well} NO
True Vertical Depth; 7,720
Total Base Water Volume (gal)} 22,716,204
Total Base Non Water Volume} o
Hydraulic Fracturing Fluid Composition:
: Maximum Maximum
Trade Name Supplier Purpose Ingredients i Ber Sonqen__t.r_.a_t_ion in Gonc_;entrat_to_n in Comments
(CAS #) _ Addstwe HF Fluid
(% by mass)** | (% by mass)**
\Water Ascent [Carrier/Base Fluid
Water 7732-18-5 100.00000 90.16364None
iSand (Proppant) Keane Proppant
Crystalline silica: Quartz (SiO2) [14808-60-7 100.00000 9.25171None
I—;ydgochloric Acid Keane iAcid Inhibitor
22 Nater [7732-185 92.50000) 0.41724None
Hydrochloric Acid 7647-01-0 7.50000 0.03383None
KFR-16FW Keane Friction Reducer
\Waler 7732-18-5 60,00000 0.06551None
Eisdﬁates (petroleum), ba742-47-8 20.00000) 0.02184None
p:rn ;10;:1?3 rl'r-‘1a ili':lqowde 12125-02-9 1.50000 0.00164None
pleic acid diethanolamide 03-83-4 1.50000 0.00164None
Bicohols, C12-16, ethoxylated 8551-12-2 1.00000 0.00109None
MBC-516 Keane Biocide
\Waler 7732-18-5 56.70000) 0.00521None
Glutaral [111-30-8 26.7000 0,0024q\lone




chioride

puaternary ammonium
lcompounds, benzyl-C12-16-
lkyldimethyl, chlorides

Hidecyldimethylammonium E 73-51-5 8.000040 0.00073None

8424-85-1 5.30000 0.00049None

thonal 54-17-5 2.80000 0.00026fNone
KLSI-21 Keane IScale Inhibitor
polyphospheric acids, esters (8131-72-6 30.00000 0.00396None
with triethanolamine, sodium
palts
KAI-12 Keane iAcid Inhibitor
Ethylene glycol 1107-21-1 40.00000 0.00082None
Hipropylene gylcol, monomethyl 34590-94-8 20.00000 0.00041None
ther
Ethoxylated alcohol £8131-39-5 10.00000 0.00020None
Tar bases, quinoline derivs., 72480-70-7 10.00000 0.00020None
benzyl chloride-quaternized
formic acid Fa-18-6 10.00004 0.00020None
Cinnamaldehyde [104-55-2 10.00000 0.00020Mone
jsoproyl alcohol 67-63-0 5.00000 0.00010None

Ingredients shown above are subject to 29 CFR 1910.1200(i) and appear on Material Safety Data Sheeis (MSDS). Ingredients shown below are Non-MSDS.

Other Chemical(s) |isted Above ee Trade Name(s)
 ist

- \Water 7732-18-5 92.50000 041722
Distillates (petroleum), baraz2-a7-8 20.00000 0.02184
hydrotreated light
Glutaral 111-30-8 26.70000 0.00245
pbleic acid diethanolamide 93-83-4 1.50000 0.00164
pmmonium chloride 12125-02-9 1.50000 0.00164
Blcohols, C12-16, ethoxylated  [p8551-12-2 1.00000 0.00109
didecyldimethylammonium 7173-51-5 8.00000 0.00073
chloride
uaternary ammonium p8424-85-1 5.30000 0.00049

compounds, benzyl-C12-16-
Blkyldimethyl, chlorides

ipropylene gylcol, monomethyl 34590-94-8 20.00000 0.00041
ther
bthgnal pa-17-5 2.80000 0.0002¢
Cinnamaldehyde 104-55-2 10.00000 0.00020
Ethoxylated alcohol EB‘I 31-39-5 10.00000) 0.00020
formic acid 4-18-6 10.00000 0.00020
Tar bases, quinoline derivs., [72480-70-7 10.00000 0.00020
benzyl chloride-quaternized
jsoproyl alcohol B7-63-0 5.00000 0.00010
Water 7732-18-5 85.00000 0.00001

* 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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