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Heaven Hill 3-8HU nﬁ:s ~  3E
STIMULATION INFORMATION PER STAGE E&’ =3 §§
. S
Ave. Pump Ave Treatment Max Breakdown Amount of Amount bﬁ Amount of
Stage No. [Rate (BPM) Pressure (PSI) Pressure (PSI) {SIP (PSI) Proppant {lbs) Water (bbls) Nitrogen/other (units)
1 82.9 11989 10034 6909 434855 9687 0
2 79.5 12083 11271 8064 440415 12592 0
3 74.9 11953 12064 7427 439825 9496 0
4 79.8 12187 10459 7656 439365 9401 0
5 78.6 11971 10196 7896 439510 9385 0
6 81.5 12025 10363 7967 439030 10703 0
7 80.6 12077 9709 7756 439550 9436 0
8 78.5 12128 9964 8114 345405 8198 0
9 82 11127 11127 7682 444980 9518 0
10 82.3 11975 9835 8129 443670 9343 0
11 76.1 11917 9834 8126 442465 9332 0
12 81.7 11651 10660 8064 441670 9449 0
13 84.3 11919 9401 7824 446020 9437 0
14 84.1 11918 9353 8287 449130 9527 0
15 81.4 11742 10628 8112 441015 10596 0
16 86.8 11978 9908 7839 444129 9498 0
17 85.6 11897 9634 7877 445730 9612 0
18 85.7 11727 10042 7879 443280 9202 0
19 86.4 11555 8974 8223 443510 9299 0
20 86.3 11741 9061 8029 440615 10671 0
21 89 11742 9073 7876 441035 9114 0
22 87 11524 9384 8111 452045 9547 0
23 88.9 11768 8814 7935 441495 9214 0
24 88.9 11745 9515 7732 444285 5 0
25 89 11434 9920 7864 441050 217 0
26 88.9 11086 8384 7721 442275 9106 0
27 89.4 10689 7729 7823 443050 9381 0
28 87.7 10719 9181 8092 440965 9121 0
29 89.4 10909 10253 7744 443415 9404 0
30 89.5 11037 9245 7423 442465 9790 0
31 89.2 10587 8920 7868 438690 9075 0
32 89.1 10838 8781 7952 442080 9399 0
33 89.4 10859 8589 7624 442285 9297 0




34 89.2 10972 8504 7277 442150 9094 @ D
35 89.2 10719 7679 7394 440035 9436 ¢ £ %D
36 89.3 10867 7680 7553 441955 9282 RS )
37 89.4 10727 8248 7293 441445 9333 %}%‘ S i
38 88.5 10588 8389 7550 438375 9320 s EEE
39 89.5 10559 8678 7613 439380 9045 L =2 20
40 89.7 10531 8543 7539 442660 9327 o Eo
41 89.2 10574 9450 7342 449180 9202 0
42 88.5 10719 8920 7380 442235 9861 0
43 89.7 10525 9244 7362 436795 8972 0
44 89.7 10705 9356 7329 437940 9183 0
45 89.4 10421 7818 7194 441180 9000 0
46 89.7 10534 8205 7466 443915 9168 0
47 88.6 10713 10417 7647 442770 9144 0
48 89.5 10580 9553 7542 434805 8956 0
49 89.7 10557 9638 7573 443390 8896 0
50 89.3 10476 8979 7504 441975 9211 0
51 88 10604 9120 7500 448635 10076 0
52 89.8 10479 9664 7663 441230 10617 0
53 89.6 10392 9377 7657 442790 9230 0
54 89.8 10113 9134 7641 442310 8942 0
55 89.7 10252 8875 7535 447275 8880 0
56 89.9 10139 9777 7526 440135 9095 0




o o 50

ar S £S5

Bt N Eo

g & 5%

g5 ™ 88

g —J4 At

o D =<

E = E,E

S

|
auo1sawIT/3leys - LOTTT - 169TT juesed|d Julod
9leys yoe|g L0TZT ¥9911T T69TT LEVTT 20
3leys Al 9911 7690T LEVTT ¥2S01 3||1ASpasy
3leys pay 7690T 06/6 2501 6596 uolsuaang/eleiung
auolspues 06/6 9/96 6596 0556 BJ04BdSN 1 /UoIUID
auo)saLun 9/96 956 0556 6556 [1I9YsS Jax3ed
ajeys a5t6 9916 6EE6 €906 IH @s0y
ajwo|oq 9916 188 €906 7698 H0dx207
S1/21ipAyuy/iies 18£8 99/ 7698 z€9L BulleS
auo1sawIy 9/9/ 982/ €92 65TL 843quapiaH
auolspues 982/ €LTL 65ZL 1STL Aueysuo
auolsawi €LTL 8769 16812 ST69 egepuougp
d|eys yae|g 8769 /89 ST69 €989 sn|[dJew
aleys Aa1p ¥£89 6649 £989 6849 uoljiwey
suolsawI] 669 99/9 68£9 9579 AjinL
a|eys yoe|g 99£9 ¥€L9 95/9 5Z/9 nIng/ossausn
ajeys ye|g ¥EL9 9999 57L9 £599 X3s2|PPIN
3leys yae|g 9999 STZ9 £599 L029 192135914y
auoIsYIS S1Z9 €655 L029 G855 Japuexa|y
auo}spues €659 1225 6855 €125 uosuag
duo}spues 1728 6SLE €125 75LE As|yooads
auo}spues (943 9/TE ZSLE 0/1€ 1004 An4
auoIspues 9/T€ T60€ 0LIE S80€ uop.o9
auo1spues T60€ 4:14 S80€ €282 eaJag
auojspues 8787 6297 €787 6792 J1I9M
auoyspues 679¢ [4 374 5297 )[4 unfu| 8i1g
auolsaLury 43114 1022 DEET 6612 awn 8ig
auo1spues 1022 8702 6612 1207 uoIXe\
ain4 40 3dAL ANV ALILNVOND aw 14 NI dW 14 NI aAL 14 NI aAL awen NOILYINYO4/AD0TOHLN

@¥0D3Y ANV 3dAL XD0d 3914053 a H1d3a WOL1108 H1d30 dOLl| HldiawWoLllogs| /l4NIHLd3adoL

NH8-€ THH N3IAV3IH



Azimuth 148.26" with reference 0.00 N, 0.00E

45 s i Tkt Easting (ft)
-1250 0 1250 2500 3750 5000 6250 7500 8750
Ll I T I I 1 I I I
Location: Marshall County, WV Slot:  Slot #08 .
! 1 MWD Surveys <12-1/4">(155'-7433" : 158.00R TVD. 0.248 N, 0.28ft W
Marshall Well: Heaven Hill 3-08HU ST01 <ied A0 at TD [OPHY: 18765 < 751916/ TV, 14.95ft N, 120,831 E =
‘ . i a D Surveys <12-1/4">(6489')(6571-10633'") : 6562.43ft TVD, 20,201 N, 108,211t € &5
2000 Slot -0z
g API: 47051019670000 2
i)
g BHI Job #: 109520484 urve <8-1/2°> (10633'10692'-22370") : 10524.41ft TVD, 796.10ft S, 868.01 € =
3 _ Rig: Nabors B28 g -
o Duration: 11.17.2018 - 11.27.2018 . .-
Benchirae MWD Sureys <12-1i4 (1557433 0.33° Ine. 155 GOf MD, 185,008 TVD, 0,350 VS g‘ = o3
a2 £ &2
Piot referance watpath s Hoaven Hil 3.0BHU STO1 PWP RevAO | Grd Syswm; NADB3 /UTM Zone 17 North, US foet_____| g g0 2500
1000 = True verticsl degthm are o Nabors B28 (RKB) iNonh Grid rorth ] £,= < Td
Measured depms are referanced to Nabors 28 (RKB) " Scale: Trus distance wo g oG
Nabors 828 (RKB) ta Mean Sanlavel: 1352 feet . Depths are infeet 8'6 8 E
Mesn Ses Level to Mud line (Al Slot: SIot#08): -1326 feet | Crealed by: delaset on 2018-11-28 Lo = c
Coondinates are in fost raferenced to Siot Dataliase: WA_MPL_EsstemUS Detn o =2 E o -1 -3750
2000 = — —— g - =
Location Information o
SO oo, L -
Facéty Mama i Grid East (US ft) ‘ Girid North (US ) Latituds | Longide
Heaven Hil 3 Pad | 1726570.780 |  14457200.550 38°48'31.106'N 80°41'35.563'W i
3000 Siot LocaiNift) LocalE(R) | GridEast(USM  Gric North (US ) Latitude Longhude | A TUG *H_ILL =1 -5000
Slot #08 .00 -0.01 1726570.784 14457200,550 38°48'31,108"N 80°41'35.583°W %y EC NG |
Nabors 828 [RKB) to Mud fine (At Siot: Slot #08) | 26m
| Mean Sea Levet to Mud line (At Siol: Slot #08} — | -1326ft
aood Mabors 828 (RKBI to Mean Sea Levet 1352R g2
- s
) Well Profile Data |
DesignComment | MD(RI [ nci) | Az{)  TVDifti  LlocalN(R)  LocalEift) | DLS(MGOM | VS (R)
. Tie On 10633.00 | 16,400 | 137.880 1D468.08  -782.83 856.42 0.60 111638 ER @
3 Pro ToBottom | 1070B.00 | 16.400 | 137.880 10540.03 -788.64 870.62 0.00 Har.z GHES - 7500
5 5000 )= Curve KOP 11341.00 | 16400 | 137.880 1114727 93121 99049 0.00 1313.00 aGE company
o End of 3D Arc 1163682 | 33.631 | 148460 1141445  -1032.81 1061.82 6.00 | 143699
8 Langing Pt, | 1232015 | 89.000 150.235 W734.00  _-1536.52 1357.41 800 202081
= BHL 22376.27 | 89,000 150235 1190935  -10256.81 '  6344.62 0.00 12080.42
L -1 -8750
5 6000 =
>
©
=4 Benchtree MWD Surveys <12-1/4"»(B488)6571"-10633") - 2.22° Inc, 8571.00ft MD, 6562.43ft TVD, 38.741i VS
= ~{-10000
7000~ Projected MD at TD [ST01]: 22395 : 11920.24ft TVD, 10260.03ft S, 6338 §Sft E
Prejected MD at TD [OPH] 18765 - 1,817 Inc, 7528 S0ft MD, 7519.18ft TVD, S0.81R VS
411250
8000~
) - Well Data
St | Wel Wallbore Wolpath
8000 = Siot#08 | Heaven Hil 3-08HU Hesvsn il 3-08HU AWE Heaven Hill 3-0BHU AW Pro- 7528
Siot#08 | Heaven Hil 3-08HU STO1 Heaven i J-8HUSTOTAWB | Heaven Hil 3-08HU STC1 AWP Pj; 22395°
Stot#08 | Heaven Hil 3-08HU STO1 Hoaven Hil 3.08HL) STO1 PWB Heaven Hi) 3-0BHU STO1 PWP RavAD S
1N wl“
BH AT Gurve <8-1/2"> (10633')(10692'-22370") : 18.19° Inc, 10692.00/ MD, 10524.41ft TVD, 1133.67il VS W E
11000 =
BGGM (1900.0 to 2020.0) Dip 66.81° Field: 520859 nT
Magretic North is 8.69 degrees West of True North {al 16/Mowi2018)
Grid North is &.20 degrees East of True North
To correet azimuth fram True to Gnd subtract 0.20 degrees
12000 b= To correct azimuth from Magnetic to Grid subtract 8.69 degrees
Projected MD at TD [STO1]: 22395 : 87.85" Inc, 22395.00ft MD. 11920.24/t TVD. 12058.831t VS
1 1 1 1 1 1 1 1 1 1 1 ]
0 1000 2000 3000 4000 5000 €000 7000 8000 8000 10000 11000 12000 13000
Vertical Section (ft) Beals 1 inch = 2000




Hydraulic Fracturing Fluid Product Component Information Disclosure

Hydraulic Fracturing Fluid Composition:

7/20/2019
8/16/2019
West Virginia

Marshall

47-051-01867-00-00
Tug Hill Operating, LLC
Heaven Hill 3 8HU
39.80864044
-80.69321758

22,735,328
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Frac Focus

Chemical Disclosure Registry
GROUNDWATER |
e Oil&Gas

Halliburton

Base Fluid

100.00000

87.90011

Density = 8.34

Water

7732-18-5

Ingredients

Listed Above

Listed Above

100.00000

0.53113

Water

7732-18-5




OilPerm A Halliburton Non-ionic g .r 28
Surfactant S
Listed Below gs ™ 3t
T o s o @
!9 35 EQCE
MC MX 8-4743 [MultiChem Additive E
Listed Below
Sand-Common |Halliburton Proppant
White-100 Mesh,
SSA-2
Listed Below
Sand-Premium  |Halliburton Proppant
White-40/70
Listed Below
LEGEND(TM) MultiChem Scale Control
LD-7750W
Listed Below
HYDROCHLORI [Halliburton Solvent
C ACID, 22
BAUME
Listed Below
FDP-S1296-17 [Halliburton Acid Corrosion
Inhibitor
Listed Below
LD-2950 MultiChem Friction Reducer
Listed Below
14808-60-7 100.00000

ltems above are Trade Names with the exception of Base Water . Items below are the individual ingredients.
Crystalline silica, quartz




8 §
Hydrochioric acid 7647-01-0 7.50000 0.03923 ov & 5§
Hydrotreated light 64742-47-8 30.00000 0.02937 ,%g o £a
petroleum distillate u,S.;,’B ~ 53
Sodium nitrate 7631-99-4 60.00000 0.02267 8&1 =5 a4 g
Methanol 67-56-1 100.00000 0.00550 © =25
Ethoxylated alcohols Proprietary 1.00000 0.00098 o
Poly(oxy-1,2-ethanediyl), [69011-36-5 1.00000 0.00098
alpha-tridecyl-omega-
hydroxy-, branched
Sodium chloride 7647-14-5 5.00000 0.00044
Phosphoric Acid Salt Proprietary 5.00000 0.00044
Ethanol 64-17-5 60.00000 0.00012
Heavy aromatic 64742-94-5 30.00000 0.00006
petroleum naphtha
Oxyalkylated nonyl Proprietary 30.00000 0.00006
phenolic resin
Mixture of dimer and 61780-12-3 30.00000 0.00006
trimer fatty acids of
indefinite compostion
derived from tall oil
Modified thiourea Proprietary 30.00000 0.00006
polymer
Oxyalkylated phenolic Proprietary 10.00000 0.00002
resin
Poly(oxy-1,2-ethanediyl), [ 127087-87-0 5.00000 0.00001
alpha-(4-nonylphenyl >
omega-hydroxy-,
branched
Naphthalene 91-20-3 5.00000 0.00001
Propargyl alcohol 107-18-7 5.00000 0.00001
Ethoxylated alcohols Proprietary 5.00000 0.00001
Hexadecene 629-73-2 5.00000 0.00001
Formaldehyde 50-00-0 0.10000 0.00001
1,2,4 Trimethylbenzene |95-63-6 1.00000 0.00000




* Total Water Volume sources may include various types of water including fresh water, produced water, and racycled water

** Information is based on the maximum potential for concentration and thus the total may be over 100%
*** |f you are calculating a percentage of total ingredients do not add the water volume below the green line to the water volume above the green line

Note: For Field Davelopment Products (products that begin with FDP), MSDS level only information has been provided.
Ingredient information for chemicals subject to 29 CFR 1910.1200(/) and Appendix D are obtained from suppliers Material Safety Data Sheets (MSDS)
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