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

APl 47-091 01329 County 1aylor District Fetterman
Quad Gladesville Pad Name UNB Field/Pool Name
Farm name MacDonald, Charles E. Well Number 213
Operator (as registered with the 00G) Arsenal Resources
Address 8031 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

Landing Point of Curve ~ Northing 4365459.43 Easting 590868.63

Bottom Hole Northing 4367268.59 Easting 590278.44

Elevation (ft) 1878 GL Type of Well BNew o Existing Type of Report cinterim  BFinal
Permit Type © Deviated © Horizontal # Horizontal 6A 0 Vertical Depth Type o Deep @ Shallow
Type of Operation © Convert 0 Deepen 8 Drill oPlugBack o Redrilling o Rework o Stimulate

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

Type of Completion o Single o0 Multiple Fluids Produced © Brine 0Gas oNGL 0Oil o Other
Drilled with o Cable B Rotary

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

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

03/24/2017 Date drilling commenced 05/10/2017 Date drilling ceased 05/20/2017

Date completion activities began 08/10/2017 Date completion activities ceased 9/08/2017
Verbal plugging (Y/N) N/A Date permission granted N/A Granted by N/A

Date permit issued

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 Qn O ; Void(s) encountered (Y/N) depths N

Coal depth(s) ft L\ ?D%I U- oue W ttannt l'\f-'\B Cavern(s) encountered (Y/N) depths N REGEIVED _
Is coal being mined in area (Y/N) N Office of O 2nd =22

Reviewtliy g 2018

Reviewed e
B EHE
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APl 47- 091 _ 01329 Farm name MacDonald, Charles E. Well number 213
CASING Hole Casing New or Grade Basket Did cement circulate (Y/ N)
STRINGS Size Size Depth Used wut/it Depth(s) * Provide details below*
Conductor 30 24" 80’ New 94.0 NA Y
Surface 175" 1338 527" New 54.50 120° Y
Coal
Intermediate | 12 1/4" 9 5/8" 1,568' New 40.00 NA Y
Intermediate 2
Intermediate 3
Production 81/2" 5172 14,692 New 20.00 NA N
Tubing
Packer type and depth set
Comment Details  Cement to surface on Conductor, Surface, and Inlarmediate. Production Top of Cement at 1220 #t

CEMENT: Class/Type Number Sturry Yield Volume Cement woC

DATA of Cement of Sacks wt (ppg) ( f1 */sks) (i) Top (MD) (hrs)
Conductor A 230 15.6 1.2 276 Surface 8+
Surface A 515 15.60 1.20 618 Surface 8+
Coal
Intermediate | A 269/173 14.50115.70 1.55/1,29 4171223 Surface 8+
[ntermediate 2
Intermediate 3
Production A 1245/1451 13.80/15.00 1.33/1.30 1656/1886 1350' 8+
Tubing
Drillers TD (ft) 14.7000 Loggers TD (ft) NA
Deepest formation penetrated Marcelius Plug back to (ft) NA
Plug back procedure NA
Kick off depth {ft) KOP of Curve at 7,364", No plug
Check all wireline logs run ocaliper D density o deviated/directional o induction
Oneutron O resistivity O gamma ray O temperature osonic

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

DESCRIBE THE CENTRALIZER PLACEMENT USED FOR EACH CASING STRING

20" No centralizers 13 V8" — ona bow apring contralizer on evary othar joinl § 8/8° = ono bow ppring cantralizot evary thied joint from TD te surface 5 %" — ono semi rigid contralizor on svory joint from TD of casing te ond of curva.
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 M@8Yes o No DETAILS completed 31 stages, 1240 perorations

WAS WELL COMPLETED OPEN HOLE? o0Yes 8 No DETAILS

WERE TRACERSUSED oYes B No TYPE OF TRACER(S) USED

Department of
Enmnmepr\%;‘l Protection
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API 47-091 _ 01329 Farm name MacDonald, Charles E. Well number 219
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) Pressurc (PSI) Pressure (PS]) ISIP (PSI) Proppant (Ibs} __ Water (bbls) _ Nitrogen/other (units)
See Attached

oﬂice‘ of Oil ané Cas
JAN 8208

rireent of
En\X\r’Xn%ee%atal Protection

Please insert additional pages as applicable.



Perforation Record

Stage No. Perforation Perforated Perforatedto Number of Formation(s)
date from MD ft. MD ft. Perforations
31 9/7/2015 8,446 8,608 40 Marcellus Shale
30 9/7/2017 8,646 8,808 40 Marcellus Shale
29 9/6/2017 8,846 9,008 40 Marcellus Shale
28 9/5/2017 9,046 9,208 40 Marcellus Shale
27 9/4/2017 9,246 9,408 40 Marcellus Shale
26 9/4/2017 9,446 9,608 40 Marcellus Shale
25 9/3/2017 9,646 9,808 40 Marcellus Shale
24 9/3/2017 9,846 10,008 40 Marcellus Shale
23 9/1/2017 10,046 10,208 40 Marcellus Shale
22 9/1/2017 10,246 10,408 40 Marcellus Shale
21 8/31/2017 10,446 10,608 40 Marcellus Shale
20 8/30/2017 10,646 10,808 40 Marcellus Shale
19 8/29/2017 10,846 11,008 40 Marcellus Shale
18 8/29/2017 11,046 11,208 40 Marcellus Shale
17 8/25/2017 11,246 11,408 40 Marcellus Shale
16 8/24/2017 11,346 11,608 40 Marcellus Shale
15 8/24/2015 11,646 11,808 40 Marcellus Shale
14 8/23/2017 11,846 12,008 40 Marcellus Shale
13 8/22/2017 12,046 12,208 40 Marcellus Shale
12 8/21/2017 12,246 12,408 40 Marcellus Shale
11 8/21/2017 12,446 12,608 40 Marcellus Shale
10 8/20/2017 12,646 12,808 40 Marcellus Shale
9 8/14/2017 12,846 13,008 40 Marcellus Shale
8 8/13/2017 13,046 13,208 40 Marcellus Shale
7 8/13/2017 13,246 13,408 40 Marcellus Shale
6 8/12/2017 13,446 13,608 40 Marcellus Shale
5 8/12/2017 13,646 13,808 40 Marcellus Shale
4 8/11/2017 13,846 14,008 40 Marcellus Shale
3 8/11/2017 14,046 14,208 40 Marcellus Shale
2 8/10/2017 14,246 14,408 40 Marcellus Shale
1 8/6/2017 14,446.00 14,606.00 40 Marcellus Shale

Offce o On and Gs
JAN 82018

Department of
Env\i’lv(\a/nme‘r,\tal Protection



Stimulation Information Per Stage

Stage Stimulations Ave Pump Ave Treatment Max Amount of - Amount of
No. Date Rate (BPM) Pressure (PSI) Breakdown  ISIP {PSI) Proppant Water
Pressure {PS!) (Ibs) (bbls)
1 8/10/2017 69 8183 6255 5,194 532,780 15,264
2  8/10/2017 74 8522 6894 4,787 600,040 18,393
3  8/11/2017 72 8315 7615 5,015 611,900 16,132
4  8/11/2017 72 8414 6857 5,781 428,760 13,925
5  8/12/2017 72 8207 7969 6,252 592,200 12,333
6 8/13/2017 69 7953 7765 5,309 586,140 14,194
7 8/13/2017 68 8096 6808 4,941 546,520 13,703
8  8/14/2017 70 8050 6420 6,135 604,080 14,245
9 8/20/2017 72 7934 7674 5,862 609,060 13,803
10  8/20/2017 78 7742 5897 5,850 599,680 15,798
11 8/21/2017 75 8188 7238 5,698 564,240 14,807
12 8/22/2017 71 7990 7010 5,983 578,120 14,415
13 8/23/2017 72 7551 7083 5,784 600,700 13,231
14  8/23/2017 73 8068 7328 6,070 598,160 15,231
15  8/24/2017 70 7688 7534 5,908 595,040 12,651
16  8/25/2017 79 7803 6964 5,815 598,260 13,200
17  8/25/2017 77 7935 7706 7,944 596,120 12,164
18  8/29/2017 74 7687 7125 4,858 604,120 14,630
19  8/30/2017 78 7586 6427 5,459 602,460 13,109
20  8/31/2017 78 7678 7054 5,683 604,160 12,025
21 8/31/2017 78 7358 6484 5,938 636,100 14,406
22 9/1/2017 77 7614 7384 5,142 594,540 12,693
23 9/2/2017 80 7604 6615 5,035 598,280 11,805
24 9/3/2017 80 7721 6686 5,879 602,280 11,656
25 9/3/2017 75 8004 6416 6,193 519,640 15,606
26 9/4/2017 80 7872 6508 6,207 601,220 12,501
27 9/5/2017 79 8052 7557 6,231 600,480 12,884
28 9/6/2017 76 8160 7243 6,036 600,120 14,931
29 9/6/2017 78 7987 6734 6,608 603,780 13,311
30 9/7/2017 71 8083 7361 5,088 595,040 16,811
31 9/8/2017 65 8294 7457 6,263 366,860 15,463
Oﬁ'lcgEt’fcg!'}'E“Dd Ges
JAN 8 2018
pepartment o

gnvironmenta!
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APl 47- 091 _ 01329 Farm name MacDonald, Charles E. Well number 213
PRODUCING FORMATION(S) DEPTHS
Marcellus Shale 7938 TVD 8167 MD
Please insert additional pages as applicable.
GASTEST oBuildup oDrawdown 0 Open Flow OIL TEST ©pFlow o Pump
SHUT-IN PRESSURE  Surface psi Bottom Hole psi  DURATION OF TEST hrs
OPEN FLOW Gas il NGL Water GAS MEASURED BY
mefpd bpd bpd bpd o0 Estimated 0 Orifice 0o Pilot
LITHOLOGY/ TOP BOTTOM TOP BOTTOM
FORMATION DEPTH INFT  DEPTHINFT DEPTHINFT DEPTHINFI DESCRIBE ROCK TYPE AND RECORD QUANTITYAND
NAME TVD VD MD MD TYPE OF FLUID (FRESHWATER, BRINE, OIL, GAS, H.§, ETC)
Sand/silt 0 7498 0 7561 Sand/silt
Burket 7498 7510 7561 7574 Shale
Tully 7510 7640 7574 7711 Limestone
Mahantango 7640 7888 7711 8055 Shale
Marcellus 7888 7938 8055 8167 Shale
Purcell 7938 7941 8167 8179 Limestone
Lower Marcellus 7941 7737 8179 14698 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 16335
Stimulating Company Keane Group
Address 2121 Sage Road City Houston State T1X Zip 77056
Please insert additional pages as applicable.
Completed by Arsenal Resgurces < C{C{.U’ GLF CQJL(‘ Telephone PIVRS BLa 4 7 REGE!IIVE% cas
Signature %{ Title ,&@ﬁ«} /3%’#11— Date 2/3/24/8 Office of Ofl an
' N 82018
Submittal of Hydraulic Fracturing Chemical Disclosure Information Attach copy of FRACFOCUS Registry JA
WV Dspariment of

Environmen

tal Protection
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Hydraulic Fracturing Fluid Product Component Information Disclosure 22
Job Start Date’ 8/10/201 s
Job End Date! 9/8/2017 &
State: West Virginig =g o
County] Taylof _—
API'Number] 47-091-01329-00-00 Frac
Operator Name] Arsenal Resources b .
Well Name and Number] UNB 213H Chemical Disclosure Registry
Latitude: 39.45016000
Longitude: -79.95070000
gatumt NADBS3 %JNDWATER
- Ny .
Federal Well] NO = Oil&Gas
i Indian Well; NO
True Vertical Depth: 7,988
 Total Base Water Volume (gal) 18,539,556
Total Base Non Water Volume: 0
Hydraulic Fracturing Fluid Composition:
2 Maximum Maximum
T bstact Senice]. Ingredient |~ Ingredient
Trade Name Supplier Purpose Ingredients NUmBar: Concentration in[Concentration in Comments
humoer Additive HF Fluid
(CAS #) PP T Do A RS
_ (% by mass)*™ | (% by mass)
Water Ascent Carrier/Base Fluid
Water [7732-18-5 100.00000 89.49522None
Sand (Proppant) Keane Proppant
Crystaliine silica: Quartz (Si02) [14808-60-7 100.00000) 10.04696None
Hydrochloric Acid Keane icid Inhibitor
7.5%)
\Water 7732-18-5 92.50000 0.29744None
Hydrochloric Acid 7647-01-0 7.50000 0.02412None
KFR-16FW Keane f-riction Reducer
\Water 7732-18-5 60.00000 0.06624None
Distillates (petroleum), bar42-a7-8 20.00000 0.02208None
hydrotreated light
Bmmonium chloride 12125-02-9 1.50000 0.00166None
pbleic acid diethanolamide 93-83-4 1.50000 0.00166None
plcohols, C12-16, ethoxylated p8551-12-2 1.00000 0.00110None
MBC-516 Keane Biocide
MWater 7732-18-5 56.70000 0.00521None
lutaral 111-30-8 26.70000 0.0024q~lone

JAN 8 2018

WV Depeartiment of
Envirormznial Protection



Hidecyldimethylammonium 173-51-5 8.00000 O.UUDTTone
chloride
Quaternary ammonium 8424-85-1 5.30000 0.00049None 4 o
mpounds, benzyl-C12-16- ol =
Elkxldimelhvl, chlorides .'::“'C’E ~
thonal 4-17-5 2.80000 0.00026fNone 5% oo
LSI-21 Keane Scale Inhibitor %b_
pbolyphosphoric acids, esters  p8131-72-6 30.000008 0.00457None o |=
Wwith triethanolamine, sodium = ‘_;E
palts a
[KAI-12 [Keane Acid Inhibitor -
Ethylene glycol 107-21-1 40.00000 0.00058None
ipropylene gylcol, monomethyl [34590-94-8 20.00000 0.00029None
ther
f-thoxylated alcohol 8131-39-5 10.00000 0.00015None
ICinnamaldehyde 1104-55-2 10.000004 0.00015None
formic acid b4-18-6 10.00000 0.00015None
[Tar bases, quinoline derivs., 72480-70-7 10.00000 0.00015None
benzyl chloride-quaternized
soproyl alcohol 7-63-0 5.00000 0.00007None
gredie # above are bje 029 = 1910 00 and app 0 ateria afe LJata B below are
ther Chemical(s)  isted Above ee Trade Name(s)
List
Water 7732-18-5 92.500004 0.29744
Distillates (petroleum), £4742-47-8 20.00000 0.0220
hydrotreated light
Glutaral 111-30-8 26.70000 0.00243
pmmonium chloride 12125-02-9 1.50000 0.0016!
pleic acid diethanolamide 93-83-4 1.50000 0.00166
lcohols, C12-16, ethoxylated  |8551-12-2 1.00000 0.00110
Hidecyldimethylammonium 7173-51-5 8.00000 0.00073
chloride
fluaternary ammonium 8424-85-1 5.30000 0.00049
compounds, benzyl-C12-16-
flkyldimethyl, chlorides
ipropylene gylcol, monomethyl E4590-94~8 20.00000 0.00029
ther
Ethonal 4175 2.80000 0.0002¢
ICinnamaldehyde 104-55-2 10.00000 0.00014
[Tar bases, quincline derivs., 72480-70-7 10.000004 0.00014
%zvl chloride-quaternized
thoxylated alcohol 8131-39-5 10.00000 0.00014
formic acid b4-186 10.00000 0.00015
Jsoproyl alcohol K7-63-0 5.00000) 0.00007]
[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)

WV Department of
Envfronme%’sal Protection
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