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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 47-091  _ 01328 County laylor District Fetterman
Quad CGladesville Pad Name UNB Field/Pool Name
Farm name MacDonald, Charles E. Wall Niiber 212
Operator (as registered with the 00G) Arsenal Resources
Address 6031 Wallace Rd. Ext City Wexford Sute PA Zip 15090
As Drilled location NAD 83/UTM Attach an as-drilled plat, profile view, and deviation survey
Top hole Northing 4365463.76 Easting 590886.28
Landing Point of Curve ~ Northing 4365260.59 Easting 590720.65
Bottom Hole Northing 436723563 Easting 590080.65
Elevation (ft) 1878 GL Type of Well BNew o Existing Type of Report olnterim  BFinal
Permit Type © Deviated © Horizontal B Horizontal 6A 0 Vertical Depth Type 0 Deep & Shallow
Type of Operation © Convert  © Deepen & Dirill oPlugBack o Redrilling o Rework o Stimulate

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

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

Drilling Media Surface hole o Air o Mud BFresh Water Intermediate hole © Air ©Mud # Fresh Water 0 Brine
Production hole o Air B Mud 0 Fresh Water o Brine

Mud Type(s) and Additive(s)
Oil Based Muds

Date permit issued 03/24/2017 Date drilling commenced 04/28/2017 Date drilling ceased 05/09/2017
Date completion activities began 09/09/2017 Date completion activities ceased 09/29/2017
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) fi 250" Open mine(s) (Y/N) depths N npcglfagéeas
Salt water depth(s) ft Qo' Void(s) encountered (Y/N) depths Noffice ° L
Coal depth(s) ft L—\?Dg\ ( LQU—H’_P \f\‘l lr\'inﬁ.'\VD>Caw:rn[s} encountered (Y/N) depths N jAN 8 LU\B
Is coal being mined in area (Y/N) N
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API 47.091 . 01328 Farm name MacDonald, Charles E. Well number 212
CASING Hole Casing New or Grade Basket Did cement circulate (Y/ N)
STRINGS Size Size Depth Used wuft Depih(s) * Provide details below*
Conductor 30° 24" 80’ New 94.0 NA Y
Surface 17.5" 133/8 532 New 54.50 120 Y
Coal
Intermediate | 12 1/4" 9 5/8" 1,523.6' New 40.00 NA Y
Intermediate 2
Intermediate 3
Production 8 1/2° 51/2° 16,300° New 20.00 NA N
Tubing
Packer type and depth set
Comment Details  Cement to surface on Conductor, Surface, and Intermediate. Production Top of Cement at 1350 R

CEMENT Class/Type Number Sturry Yield Volume Cement wocC

DATA of Cement of Sacks wi (ppp) { f1 ¥/sks) (%A Top (MD) (hrs)
Conductor A 230 15.6 1.2 276 Surface 8+
Surface A 564 15.60 1.20 676.8 Surface 8+
Coal
Intermediate | A 264/172 14.50/15.70 1.55/1.29 409/222 Surface 8+
Intermediate 2
Intermediate 3
Production A 1346/1676 13.80/15.00 1.33/1.30 179072179 1300 8+
Tubing
Drillers TD (ft) t6.3001 Loggers TD (ft) N
Deepest formation penetrated Marceilus Plug back to (ft) NA
Plug back procedure NA
Kick off depth (ft) KOP of Curve a1 7.755", No plug
Check all wireline logs run o caliper 0 density o deviated/directional o induction
Oneutron  DOresistivity 0O gamma ray o temperature Osonic

Wellcored oYes & No Conventional Sidewall Were cuttings collected B Yes o No

DESCRIBE THE CENTRALIZER PLACEMENT USED FOR EACH CASING STRING

20°- No cartratzers 13 48" - ono bow spring centralzer on ovory other join1 O 5/8° — ona bow spring contrafznr evefy third joint from TD 10 surface 5 %° = ono sem: ngud centrelizet ¢n evary joint from TD of cesing 10 €nd of curve
Then every other joint to KOP. Every third joint from KOP to 1,600; there will be no centralizers from 1,600° to surface.

WAS WELL COMPLETED ASSHOTHOLE ®&Yes o No DETAILS Well completed in 35 stages, 1400 perforations

WAS WELL COMPLETED OPEN HOLE? o©Yes & No DETAILS

Offica of Oil and Gas

WERE TRACERSUSED oYes 8 No  TYPE OF TRACER(S) USED JAN_ 8 2018

riment of
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API 47- 091 . 01328 Farm name MacDonald, Charles E. Well number 212
PERFORATION RECORD

Stage Perforated from Perforated to Number of

No. Perforation date MD ft. 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 (PS1) Pressure (PS1) ISIP (PS]) Proppant (Ibs) _ Water (bbls) __ Nitrogen/other (units)

See Attached
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Stage
No.

35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

Perforation
Date

9/29/2017
9/28/2017
9/28/2017
9/27/2017
9/27/2017
9/26/2017
9/26/2017
9/25/2017
9/25/2017
9/24/2017
9/24/2017
9/23/2017
9/23/2017
9/22/2017
9/22/2017
9/21/2017
9/21/2017
9/20/2017
9/17/2017
9/16/2017
9/16/2017
9/15/2017
9/15/2017
9/14/2017
9/14/2017
9/13/2017
9/13/2017
9/12/2017
9/12/2017
9/11/2017
9/11/2017
9/10/2017
9/10/2017

9/9/2017

8/6/2017

Perforation Record

Perforated Perforated Number of

from MD ft.

9,255

9,455

9,655

9,855

10,055
10,255
10,455
10,655
10,855
11,055
11,255
11,455
11,655
11,855
12,055
12,255
12,455
12,655
12,855
13,055
13,255
13,455
13,655
13,855
14,055
14,255
14,455
14,655
14,855
15,055
15,255
15,455
15,655
15,855
16,055

to MD ft.

9,417

9,617

9,817

10,017
10,217
10,417
10,617
10,817
11,017
11,217
11,417
11,617
11,817
12,017
12,217
12,417
12,617
12,817
13,017
13,217
13,417
13,617
13,817
14,017
14,217
14,417
14,617
14,817
15,017
15,217
15,417
15,617
15,817
16,017
16,214

Perforations

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

Formations (s)

Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marecellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale
Marcellus Shale



Stage No. Stimulations Date
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09/09/2017
09/09/2017
09/10/2017
09/10/2017
09/11/2017
09/11/2017
09/12/2017
09/12/2017
09/13/2017
09/13/2017
09/14/2017
09/14/2017
09/15/2017
09/15/2017
09/16/2017
09/16/2017
09/20/2017
09/20/2017
09/21/2017
09/21/2017
09/22/2017
09/22/2017
09/23/2017
09/23/2017
09/24/2017
09/24/2017
09/25/2017
09/25/2017
09/26/2017
09/26/2017
09/26/2017
09/27/2017
09/28/2017
09/28/2017
09/29/2017

Stimulation Information Per Stage

Ave Pump Rate Ave Treatment

(BPM) Pressure (PSl)

69
69
74
69
72
74
80
66
78
78
81
78
73
69
81
81
78
78
67
67
74
80
78
80
80
79
78
75
77
67
75
64
72
78
77

7563
7959
8116
8301
8112
7910
8218
8144
8264
8272
8444
8001
8322
8035
8060
7688
8143
8211
8247
8118
8243
7795
8009
7887
7960
7663
7875
7910
8082
8087
8292
8309
8355
8140
8060

Max

Breakdown
Pressure (PSI)

6149
6428
7423
7176
7307
6965
6717
7068
6837
6618
7328
6822
6814
6263
6383
5860
7253
7052
7419
6586
7052
6434
7077
7000
7003
6826
7205
7363
6984
7337
6672
6723
6761
7348
7827

(PSI)

4,794
5,136
5,508
5,211
5,809
5,978
5,923
5,890
5,938
5,912
5,615
6,120
5,330
5,584
5,765
6,040
6,010
5,585
5,343
5,780
6,328
5,943
5,726
5,904
6,112
6,110
5,935
5,679
5,790
5,492
6,089
6,352
6,428
6,455
6,201

Amount of Amount of

Proppant Water
(Ibs) (bbls)
501,966 13,812
497,400 14,626
505,760 14,415
502,700 15,990
500,520 11,638
499,520 11,198
505,280 11,775
500,460 13,139
508,640 11,558
502,400 12,276
503,520 11,537
501,060 12,479
500,540 14,913
502,500 15,068
504,380 11,352
503,660 11,036
504,620 12,118
502,600 12,561
504,340 14,111
505,320 13,617
502,720 13,205
500,440 10,597
503,660 13,543
501,200 10,769
500,500 10,723
499,280 10,610
497,620 11,768
501,540 12,672
501,120 11,469
500,280 12,971
465,060 12,254
455,820 13,571
500,840 15,691
502,580 11,892
502,260 11,890
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APl 47. 091 _ 01328 Farm name MacDonald, Charles E. Well number 212
PRODUCING FORMATION(S) DEPTHS
Marcellus 7911 TVD 8466 MD

Please insert additional pages as applicable.

GASTEST  oBuildup 0 Drawdown o Open Flow OIL TEST o©Flow o Pump
SHUT-IN PRESSURE  Surface psi Bottom Hole psi  DURATION OF TEST hrs
OPEN FLOW Gas Oil NGL Water GAS MEASURED BY
mefpd bpd bpd bpd o Estimated 0 Orifice 0 Pilot
LITHOLOGY/ TOP BOTTOM TOP BOTTOM
FORMATION DEPTH INFT  DEPTH INFT DEPTHINFT DEPTHINFT DESCRIBE ROCK TYPE AND RECORD QUANTITYAND
NAME TVD TVD MD MD TYPE OF FLUID (FRESHWATER, BRINE, OIL, GAS, H,S, ETC)
Sand/silt 0 7575 0 7975 Sand/silt
Burket 7575 7589 7975 7989 Shale
Tully 7589 7716 7989 8150 Limestone
Mahantango 7716 7900 8150 8438 Shale
Marcellus 7900 7911 8438 8466 Shale
Purcell 7911 7913 8466 8471 Limestone
Lower Marcellus 7913 7977 8471 8720 Shale
Onondaga 7977 7991 8720 8914 Limestone
Lower Marcellus 7991 7732 8914 16300 Shale
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
Address 18360 Technology Dr. Box 4 City Meadbville State PA Zip 16335
Stimulating Company Keane Group
Address 2121 Sage Road City Houston State X Zip 77056 EEGENED;\ Gas
Please insert additional pages as applicable. office @
N 8 2018
Completed by Arsenal Resources F:,-C“dl e OWQ{Q (. Telephone  2¢¢ -629-6327 3N <
Signature Z - Title w ﬁz.m Date /A/(a/ ) epaﬁ“"""éttgcﬂ"“
g ¥ ijj:? WY 0 enial Y

Submittal of Hydraulic Fracturing Chemical Disclosure Information

Attach copy of FRACFOCUS Registry



Hydraulic Fracturing Fluid Product Component Information Disclosure

8
o2 -554
Job Start Date: 9/9/2017] %% o
Job End Pa_t_e__: 9/29/2017] Qs -
State: West Virginig = =3 <
County: Taylor — 5
APINumber] 47-091-01328-00-00 Frac Focus
Operator Name] Arsenal Resource , : .
Well Name and Number; UNB 212 Chemical Disclosure Registry
Latitude: 39.44990200
Longitude: -79.95323300)
- I-ga:jum: NADS83 &CU?\:DWATER
Ny ;
Federal Well; NO = Oil& Gas
Indian Well3 NO
True Vertical Depth 7,963
| Total Base Water Volume (gal)} 18,965,058
Total Base Non Water Volume] 0
Hydraulic Fracturing Fluid Composition:
: Maximum Maximum
| LA e Absitact Senvice)., Ingredient | Ingredient i
Trade Name Supplier Purpose Ingredients Garare Concentration in’ apncent_ra_giq_n- in Comments
(G A | AdcHVER s BB I
: (% by mass)*™ | (% by mass)**
Water Pscent Carrier/Base Fluid
MWater [7732-18-5 100.00000 89.61245None
Sand (Proppant) Keane Proppant
Crystalline silica: Quartz (Si02) [14808-60-7 100.00000 9.90444None
Hyd:ochloric Acid Keane [Acid Inhibitor
L2%) \Water 7732-18-5 92.50000 0.32050None
Hydrochloric Acid 7647-01-0 7.50000 0.02599None
KFR-16FW eane F-riction Reducer
\Water 7732-18-5 60.00000 0.06614None
Distillates (petroleum), E4742-4 7-8 20.00000 0.02205None
hydrotreated light
mmonium chloride 2125-02-9 1.50000 0.00165None
pleic acid diethanolamide B3-83-4 1.50000 0.001659None
Blcohols, C12-16, ethoxylated  [58551-12-2 1.00000 0.00110None
MBC-516 Keane Biocide
Water 7732-18-5 56.70000 0.00545None
Glutaral 111-30-8 26.70000 0.00257]None

ntal Protection

wy Department of,

Eowiro Arme



Other Chemical(s)

l_isted Above

ee Trade Name(s)

R 1910.1200(i) and appear on Material Safety Data Sheets (MSDS). Ingredie

nts shown below are

Non-MSDS.

wmw
s =2
s ] c=.
Hidecyldimethylammonium [7173-51-5 8.0000d 0.00077None s
Chloride p;.\._; oo
uaternary ammonium 8424-85-1 5.30000) 0.00051None %E’_
ompounds, benzyl-C12-16- wo =
Ikyldimethyl, chlorides To o
thonal pa-17-5 2.80000 0.00027None e
KLSI-21 Keane IScale Inhibitor ék
polyphosphoric acids, esters 8131-72-6 30.00000 0.00456None
With triethanolamine, sodium
Ealts
KAI-12 Keane Acid Inhibitor
F-thylene glycol [107-21-1 40.00000 0.00063None
Hipropylene gylcol, monomethyl [34590-94-8 20.00000 0.00031None
ether
formic acid 3-16-6 10.00004 0.00016None
F-thoxylated alcohol £8131-39-5 10.00000 0.00016pNone
Cinnamaldehyde 104-55-2 10.00000 0.00016None
Tar bases, quinaline derivs.,  [12480-70-7 10.00000 o.oooﬁuone
benzyl chloride-quaternized
jsoproyl alcohol 5.00000 0.00008None
Ingredients shown above are subject to 29 CF

| ist =
Water [7732-18-5 92.50000 0.32050
Distillates (petroleum), pa742-a7-8 20.00000 0.02204
hydrotreated light
Glutaral 111-30-8 26.70000 0.00257
mmonium chloride 12125-02-9 1.50000 0.0016
pleic acid diethanolamide 03-83-4 1.50000 0.00165
laicohals, C12-16, ethoxylated  [p8551-12-2 1.00000 0.00110
Hidecyldimethylammonium [7173-51-5 8.00000 0.00077]
chloride
fuaternary ammonium p8424-85-1 5.30000 0.00051
compounds, benzyl-C12-16-
|kyldimethyl, chlorides
Eipmpylene gyleol, monomethyl 34590-94-8 20.00000 0.00031
ther
fethonal 4-17-5 2.80000 0.00027]
Ethoxylated alcohol E8131-39-5 10.00000 0.0001¢
formic acid 4-18-6 10.00000 0,0001q
[Tar bases, quinoline derivs., 72480-70-7 10.00000 0.0001
%ﬂ zyl chloride-quaternized
innamaldehyde 104-55-2 10.00000 0.0001
jsoproyl alcohol B7-63-0 5.00000 0.0000
ater 7732-18-5 85.00000 0.00000]
* 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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