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

APl 47091 01330 County Taylor District Fetterman
Quad Gladesville Pad Name UNB Field/Pool Name
Farm name MacDonald, Charles E. Well Number: 214
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 4365441.18 Easting 591025.29
Landing Point of Curve Northing 4365647.57 Easting 591022.88
Bottom Hole Northing 4367267.44 Easting 590501.49
Elevation (ft) 1878 GL Type of Well BNew 0 Existing Type of Report cinterim  ®Final
Permit Type o0 Deviated o Horizontal & Horizontal 6A o Vertical Depth Type o Deep B Shallow
Type of Operation o Convert 0 Deepen B Drill oPlug Back o Redrilling o Rework o Stimulate

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

Type of Completion o Single © Multiple Fluids Produced ©Brine ©Gas ©NGL oOil oOther
Drilled with © Cable B Rotary

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

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

Date permit issued 03/24/2017 Date drilling commenced 05/21/2017 Date drilling ceased 05/30/2017
Date completion activities began 08/10/2017 Date completion activities ceased 09/07/2017
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) ft 350 Open mine(s) (Y/N) depths N
Salt water depth(s) ft 910’ Void(s) encountered (Y/N) depths N
. . ' RECEIVED
Coal depth(s) ft Lower Kittanning 438 Cavern(s) encountered (Y/N) depths N office of Oil and Gas
Is coal being mined in area (Y/N) AN
Reviewed bBJ/ 8 20‘8

Rewewed ol
T4 @ﬁ@;“"’/
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API 47-091 _ 01330 Farm name MacDonald, Charles E. Well number 214
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" 249" 80’ New 94.0 NA Y
Surface 175" 133/8" 538’ New 54.50 120° Y
Coal
Intermediate 1 12 1/4" 9 5/8" 1,528' New 40.00 NA Y
Intermediate 2
Intermediate 3
Production 8 1/2° 5 1/2" 14,133 New 20.00 NA N
Tubing
Packer type and depth sct
Comment Details Cement to surface on Conductor, Surface, and L diate. Preduction Top of Cement at 1220 ft

CEMENT Class/Type Number Slurry Yiceld Volume Cement wocC

DATA of Cement of Sacks wt (ppg) ( fi ¥sks) (ft3) Top (MD) (hrs)
Conductor A 230 15.5 1.2 276 Surface 8+
Surface A 515 15.60 1.19 613 Surface 8+
Coal
Intermediate 1 A 263/172 14.50/15.70 1.55/1.29 4081222 Surface 8+
Intermediate 2
Intermediate 3
Production A 1270/1344 13.80/15.00 1.3311.30 1689/1747 1350° 8+
Tubing
Drillers TD (ft) 14133 Loggers TD (ft) NA
Deepest formation penetrated Marceius Plug back to (ft) NA
Plug back procedure NA
Kick off depth (ft) KOP of Curve a17,380", No plug
Check all wireline logs run ocaliper D density o deviated/directional o induction
oneutron  Oresistivity 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 contrafizers 13 38" = ono bow pfing contralizer on cvary other oint 9 S/8° « ono bow sprng contrakzer every third joint fmm TO 1o surface § %° - ono semi rigid contralizor on ovory joit from TD of casing to ond of curve.
Then every other joint to KOP. Every third joint from KOP to 1,600'; thera will be no centralizers from 1,800" to surface.

WAS WELL COMPLETED AS SHOTHOLE @&Yes o No DETAILS completed 28 stages, 1120 perforations

RECEIVED,
WAS WELL COMPLETED OPEN HOLE? o©Yes & No DETAILS Office of Oil and Gas
JAN—8-2618

WERE TRACERSUSED acYes & No TYPE OF TRACER(S) USED

WV Dépar tyent of
Environmental-Protestion
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APl 47-091 | 01330 Farm name MacDonald, Charles E. Well number, 214
PERFORATION RECORD
Stage Perforated from Perforated to Number of
No. Perforation date MD fi. MD fi. 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 (PSI) ISIP (PS]) Proppant (lbs) _ Water (bbls) __ Nitrogen/other (units

See Attached
RECFEIVED
Office of Oil and as
JAN—8-2048

Please insert additional pages as applicable. WV Department of

Environmental Protection



Perforation Record
Stage Perforation Perforated Perforated Number of

No. date fromMDft. toMDft. Perforations Formation(s)
28 9/7/2017 8,487 8,649 40 Marcellus Shale
27 9/6/2017 8,687 8,849 40 Marcellus Shale
26 9/5/2017 8,887 9,049 40 Marcellus Shale
25 9/5/2017 9,087 9,249 40 Marcellus Shale
24 9/4/2017 9,287 9,449 40 Marcellus Shale
23 9/3/2017 9,487 9,649 40 Marcellus Shale
22 9/3/2017 9,687 9,849 40 Marcellus Shale
21 9/2/2017 9,887 10,049 40 Marcellus Shale
20 9/1/2017 10,087 10,249 40 Marcellus Shale
19 8/31/2017 10,287 10,449 40 Marcellus Shale
18 8/30/2017 10,487 10,649 40 Marcellus Shale
17 8/30/2017 10,687 10,849 40 Marcellus Shale
16 8/29/2017 10,887 11,049 40 Marcellus Shale
15 8/25/2017 11,087 11,249 40 Marcellus Shale
14 8/24/2017 11,287 11,449 40 Marcellus Shale
13 8/24/2017 11,487 11,649 40 Marcellus Shale
12 8/23/2017 11,687 11,849 40 Marcellus Shale
11 8/22/2017 11,887 12,049 40 Marcellus Shale
10 8/22/2017 12,087 12,249 40 Marcellus Shale

9 8/21/2017 12,287 12,449 40 Marcellus Shale
8 8/20/2017 12,487 12,649 40 Marcellus Shale
7 8/15/2017 12,687 12,849 40 Marcellus Shale
6 8/13/2017 12,887 13,049 40 Marcellus Shale
S 8/12/2017 13,087 13,249 40 Marcellus Shale
4 8/12/2017 13,287 13,449 40 Marcellus Shale
3 8/11/2017 13,487 13,649 40 Marcellus Shale
2 8/10/2017 13,687 13,849 40 Marcellus Shale
1 8/7/2017 13,887 14,047 40 Marcellus Shale

RECEIVED
Office of Qil and Gas

JAN 82018

WV Department of
Environmental Protection



Stimulation Information Per Stage

Stage Stimulations Ave Pump Ave Max Amount of - Amount of
No. Date Rate (BPM) Treatment  Breakdown ISIP (PSI} Proppant Water
Pressure  Pressure {PSl) (Ibs) {bbls)
1 8/10/2017 75 7,844 5,799 4,532 482,080 9,387
2 8/11/2017 74 8,011 7,153 5,193 505,720 12,706
3 8/12/2017 72 8,221 7,063 4,688 500,360 14,012
4 8/12/2017 64 8,438 6,917 4,851 500,360 16,306
S 8/13/2017 72 8,141 7,482 5,383 503,600 12,012
6 8/15/2017 63 8,579 7,173 5,106 312,760 13,184
7 8/20/2017 73 7,941 6,192 6,037 511,900 12,979
8 8/21/2017 72 7,433 7,976 5,839 503,660 10,339
9 8/21/2017 76 8,138 6,946 5,998 499,680 12,716
10 8/22/2017 71 7,869 7,631 4,888 504,260 14,432
11  8/23/2017 72 7,811 7,802 5,030 501,720 12,176
12 8/24/2017 72 7,652 6,962 5,908 501,800 11,091
13 8/24/2017 77 7,892 7,167 5,928 501,980 10,910
14 8/25/2017 75 7,861 6,873 5,655 499,240 10,654
15 8/29/2017 79 7,790 7,247 5,982 501,840 9,927
16 8/29/2017 74 7,838 6,535 5,886 492,160 14,524
17 8/30/2017 74 7,947 7,206 5,294 501,940 13,995
18 8/31/2017 75 7,565 6,494 5,932 501,280 11,594
19 9/1/2017 81 7,713 7,403 6,118 500,840 10,041
20 9/1/2017 80 7,495 7,112 5,563 545,380 9,616
21 9/2/2017 75 7,838 7,545 5,721 496,740 12,140
22 9/3/2017 78 8,123 7,803 5,201 505,880 11,335
23 9/4/2017 78 8,281 7,876 5,679 502,240 12,099
24 9/4/2017 80 7,831 6,752 6,445 500,880 10,825
25 9/5/2017 75 8,137 7,455 6,087 479,780 14,439
26 9/6/2017 68 8,423 6,943 5,383 504,620 12,821
27 9/7/2017 75 8,292 7,843 5,421 499,620 13,475
28 9/8/2017 59 8,193 8,628 5,405 499,000 13,332
RECEIVED
Office of Oil and Gas
JAN 8 2018
WYV Department of

Environmental Protection
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API 47- 091 3 01330

Farm name MacDonald, Charles E.

page 4 or 1

Well number 214

PRODUCING FORMATION(S) DEPTHS

Marcellus Shale 7920

TVD

Please insert additional pages as applicable.

8204

MD

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 0il NGL Water GAS MEASURED BY
mcfpd bpd bpd bpd oEstimated o Orifice o Pilot
LITHOLOGY/ TOP BOTTOM TOP BOTTOM
FORMATION DEPTH INFT  DEPTHINFT 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 7470 0 7558 Sand/silt
Burket 7470 7492 7558 7580 Shale
Tully 7492 7642 7580 7743 Limestone
Mahantango 7642 7905 7743 8162 Shale
Marcellus 7905 7920 8162 8204 Shale
Purcell 7920 7924 8204 8216 Limestone
Lower Marcellus 7924 7753 8216 14133 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
Cementing Company Universal Well Services
Address 18360 Technology Dr. Box 4 City Meadville State PA Zip 16336
Stimulating Company Keane Group
Address 2121 Sage Road City Houston State Texas Zip 77056
Please insert additional pages as applicable.
Completed by Arsenal Resoyrces Telephone XY E27-E767 RECEIVED
Signature Title Hmilles, A"ﬁg"' Date g ~'cecrOiland Gas
[
JAN 8 2018

Submittal of Hydraulic Fracturing Chemical Disclosure Information

Attach copy of FRACFOCUS Registry

.- WV Department of
Environmental Prote?:tion
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Hydraulic Fracturing Fluid Product Component Information Disclosure g2 <
== oo
Job Start Date 8/10/2017 1%
Job End Date 9/8/2017] To %
State] West Virginia = g: -
County] Taylor B
API| Number 47-091-01330-00-00 Frac Fm'ls
Operator Name Arsenal Resources X E ,
Well Name and Number: UNB 214H Chemical Disclosure Registry
Latitude; 39.43395700
Longitude: -79.94383000
galum. NADB83 %CU:\*DWATER
o : e :
Federal Well: NO S Oil& Gas
Indian Well; NO
True Vertical Depth 7,986
| Total Base Water Volume (gal) 14,609,154
Total Base Non Water Volume} 0
Hydraulic Fracturing Fluid Composition:
s Maximum Maximum
! : e Absgggtmsiiﬂ AL Ingredient | Ingredient
Trade Name Supplier Purpose Ingredients NBimBar uonce_nt;r:_,a_\tion infConcentration in Comments
(CAS '#)- ~ Additive HF Fluid
(% by mass)** | (% by mass)™
Water [Ascent Carrier/Base Fluid
Water 7732-18-5 100.00000 89,34?6qslone
Sand (Proppant) Keane Proppant %N
Crystalline silica: Quartz (SiO2) [14808-60-7 100.00000 10.15866None
Hydrochloric Acid Keane Fcid Inhibitor
I Mater 7732-18-5 92.50000 0.32904None
Hydrochloric Acid 7647-01-0 7.50000 0.02668None
KFR-16FW Keane Friction Reducer
\Water 7732-18-5 60.00000 0.06698None
Distillates (petroleum), pa742-a7-8 20.00000 0.02233None
hydrotreated light I
pmmonium chloride 12125-02-9 1.50000 0.00167None
pleic acid diethanolamide 03-83-4 1.50000 0.00167None
plcohols, C12-16, ethoxylated [p8551-12-2 1.00000 0.00112None
MBC-516 Keane Biocide
MWater [7732-18-5 56.70000) 0.00532None
lutaral 11-30-8 26.70000 0.0025(None

WV Department of
Environmental Protection



Hidecyldimethylammonium 173-51-5 8.00000 0.00075None
Chloride
Huaternary ammonium 8424-85-1 5.30000 0.00050None
compounds, benzyl-C12-16-
Ikyldimethyl, chlorides
thonal Ba-17-5 2.80000 0.00026None
KLSI-21 Keane Bcale Inhibitor
holyphosphoric acids, esters F8131-72-6 30.00000 0.0046 {None
Wwith triethanolamine, sodium
alts
KAI-12 Keane cid Inhibitor
F-thylene glycol 1107-21-1 40.00000 0.00064None
Hipropylene gylcol, monomethyl 34590-94-8 20.00000 0.00032ZNone
ther
ar bases, quinoline derivs., 72480-70-7 10.00000 0.00016None
benzyl chloride-guaternized
Cinnamaldehyde 104-55-2 10.00000 0.00016None
E-thoxylated alcohol 8131-39-5 10.00000 0.00016None
formic acid 4-18-6 10.00000 0.00016None
soproyl alcohol 7-63-0 5.00000 0.00008None
gredie 0 Above are D|e 0 R 1910 00 and appear o ateria Ale LJata 2 L) qgredie 0 pelo e Non-I B
ther Chemical(s) | isted Above ee Trade Name(s)
List
Water 7732-18-5 92.50000 0.3290
Distillates (petroleum), 4742-47-8 20.00000 0.0223
hydrotreated light
Glutaral 11-30-8 26.70000 0.00250
bleic acid diethanolamide 03-83-4 1.50000 0.00167
[ammonium chloride 12125-02-9 1.50000 0.00167]
Icohols, C12-16, ethoxylated p8551-12-2 1.00000 0.00112
Hidecyldimethylammonium [7173-51-5 8.00000 0.00074
khloride
uaternary ammonium F8424-85-1 5.30000 0.00050)
compounds, benzyl-C12-16-
Ikyldimethyl, chlorides
Eipropyiene gylcol, monomethyl B4590-94-8 20.00000 0.00034
ther
lethonal 4-17-5 2.80000 0.0002¢
formic acid 4-18-6 10.00000 0.00013
Ethoxylated alcohol 8131-39-5 10.00000 0.0001
Tar bases, quinoline derivs., 72480-70-7 10.00000 0.0001
enzyl chloride-quaternized
Cinnamaldehyde 104-55-2 10.00000 0.0001
jsoproyl alcohol B7-63-0 5.00000 0.00004
Water 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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