Haynesville
Shale Review

2008 - 2023
November 2023
Petroleum Consultants
Kurt Mire, P.E.

N £




Rigs 11/4/2023
Total 41 Active Rigs

County/Parish Rigs

DE SOTO (LA)
CADDO (LA)
ANGELINA (TX)
HARRISON (TX)

RED RIVER (LA}
NACOGDOCHES (TX)
PANOLA (TX)
BIENVILLE (LA)
BOSSIER (LA)
NATCHITOCHES (LA)
SABINE (LA)

SAN AUGUSTINE (TX)
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Drilling Contractor Rigs

Patterson-UTI

Cactus Drilling

Helmerich & Payne

Scandrill

Nabors Industries

Precision Drilling
Independence Contract Drilling
Pinnergy

RAPAD Drilling

SWN Drilling
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Haynesville Shale — Horizontal Wells
2008 - 2023
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Operator (Reported)

CHESAPEAKE OPERATING, L.L.C.
SWN PRODUCTION (LOUISIANA), LLC
AETHON ENERGY OPERATING LLC
COMSTOCK OIL & GAS—-LA, LLC
EXCO OPERATING COMPANY, LP
BPX OPERATING COMPANY

XTO ENERGY INC.

COMSTOCK OIL & GAS, LLC
ROCKCLIFF ENERGY OPERATING LLC
TGNR EAST TEXAS LLC

GEP HAYNESVILLE I, LLC

SABINE OIL & GAS CORPORATION
PALOMA NATURAL GAS, LLC
TRINITY OPERATING (USG), LLC
TELLURIAN OPERATING LLC
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Haynesville Shale & Bossier Shale

Haynesville Shale —
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Gas in place
BCF/Section
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VISIONARY RESERVOIR INTELLIGENCE

70 BCF/SEC

Haynesville Shale — Gas in Place
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Haynesville Shale — Horizontal Wells
2008 - 2023
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Typical multi-well pad




New Wells on Production
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Haynesville Shale
New Wells

2010 - 2023*

*2023 estimated full year
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New Wells
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Haynesville Shale
New Wells & Gas Prices
2008-2023

New wells on production

*2023 estimated full year
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Haynesville Horizontal Development
Production History
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County/Parish

DE SOTO (LA) *
LA)

CADDO (

RED RIVER (LA}
PANOLA (TX)
HARRISON (TX)

SAN AUGUSTINE [TX)
BOSSIER (LA)
SABINE (LA)
BIENVILLE (LA)
NACOGDOCHES (TX)
SHELBY (TX)
NATCHITOCHES (LA)
ANGELINA (TX)
SABINE (TX)

RUSK (TX)

WEBSTER (LA)
GREGG (TX)

UPSHUR (TX)

New Wells per Year

Totals

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  2023* Total
) 153 327 466 162 87 76 69 34 96 129 122 82 91 119 118 2,159
18 ba 80 78 11 25 32 28 18 27 43 35 44 74 113 79 803
4 50 146 83 64 23 23 13 27 46 37 29 33 38 38 57 713
2 31 31 26 48 B2 39 41 ) 9 41 42 48 75 38 B3 644
9 47 52 20 8 8 8 4 12 32 34 42 31 57 387
7 37 64 18 7 16 11 14 13 33 16 33 15 23 45 339

5 27 31 33 14 5 15 11 20 21 21 23 17 37 31 325
4 33 74 62 7 3 4 4 20 15 13 17 28 22 314

1 12 40 3l 19 1 1 1 12 23 25 31 9 228
4 25 34 43 2 7 3 10 10 13 4 33 214

7 44 60 14 4 11 3 8 3] 9 7 3 187

3] 3 3] 11 23 ] 3 a8

1 1 1 2 3 10 9 1 2 8 3 43

1 8 3 7 19

2 3 1 4 0 15

1 2 1 4 0 10

0 5

1 0 1

47 412 867 1,033 471 230 247 185 145 240 365 377 366 445 524 530 6,484
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De Soto Parish

Horizontal Development
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Haynesville Horizontal Type Curve
2016-2022 Wells
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IP 21,090 MCFD
3 EUR 12,460 MMCF
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Haynesville Horizontal Type Curve
2019-2022 Wells
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Vear Target Reservoir

Bossier Haynesville % Haynesville
2008 28 100 78% Target Zone*
2009 157 377 F1%
2010 337 699 67%
2011 273 509 65%
2012 64 184 74%
2013 26 188 88% Bossier

22%

2014 31 179 85%
2015 38 146 79%
2016 35 111 76%
2017 101 205 B7%
2018 98 269 73% Haynesville
2019 66 304 82% 78%
2020 4 337 99%
2021 g 433 98% )& MIRE
2022 10 527 98% e
2023 1 20 95% * Drilling Info determinations
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Lateral Length - feet

Haynesville Shale
10,000 Lateral Length
2008 - 2023
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Year
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Proppant Conc. (Lbs.Ft)
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Proppant Concentration
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Gas Produciton - MCFD
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Initial Production Rate
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Reserves (EUR) per well MMCF
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Haynesville Shale
Well Reserves

*2023 estimated full year
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Pounds / foot
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Proppant Concentration

Last 12 Months
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2,514 2,452
2,243
1,932
1,128 I
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Horizontal Shale Play

22



Reserves / Lateral Length (BCF/1000')

Haynesville Shale
Reserves vs Proppant
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IP;,/Lateral (MCFD/Ft)
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Initial Prod Rate vs Proppant
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County/Parish

De Soto (La) *

Caddo (La)

Red River (La)
Panola (Tx)
Harrison (Tx)

San Augustine (Tx)

Recent Well Performance— Top Counties/Parishes

2018-2023 Well Performance

Wells

IP3, EUR EUR/1000° P4, /Tt

(MCFD) (MMCEF) (BCF) (MCFD)

638 22,322 12,832 1.63 2,828

380 20,002 12,610 1.44 2,287
216 | 24,566 13,545 1.91 3,463 |

315 19,720 13,245 1.44 2,137

200 20,004 12,200 1.26 2,064

149 16,517 12,716 1.68 2,188

Lateral
(Ft)
7,894
8,746
7,094
9,227
9,690
7,550

Prop Conc
(Lbs/Ft)

3,825
3,670
3,881
3,593
3,577
3,417
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ANGELINA (TX) BIENVILLE (LA) BOSSIER (LA) CADDO (LA)

0.3- Recent increase
0.2-
0.1- ﬂ’_\ /F\\_//“\ P R .
0.0-
DE SOTO (LA) HARRISON (TX) NACOGDOCHES (TX) NATCHITOCHES (LA)
0.3-
09- Recent increase
0 1'Iff/r\\\hh__‘#ﬁﬂqﬁ‘___‘ "_‘“HHH*‘__#,ff’#’_hh ’H;EFE\HMH*__#‘FF____q
200-
% PANOLA (TX) RED RIVER (LA) RUSK (TX) SABINE (LA)
o 073-
0.2-
017 e i A s By, B
0.0-
SABINE (TX) SAN AUGUSTINE (TX) SHELBY (TX) WEBSTER (LA)
0.3-
0.2-
0.1- /L/ i e k/_\ .
0.0-, .

2008 2012 2016 2020 2008 2012 2016 2020 2008 2012 2016 2020 2008 2012 2016 2020
PROD_YR =



De Soto Parish
2018-2023 Type Curve

P, 22,322 MCFD

EUR 12,832 MMCF
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Caddo Parish
2018-2023 Type Curve

IP;, 20,002 MCFD EUR 12,610 MMCF
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Red River Parish
2018-2023 Type Curve

IP,, 24,566 MCFD

EUR

13,545 MMCF
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Panola County
2018-2023 Type Curve

IP,, 19,720 MCFD

EUR

13,245 MMCF
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Harrison County
2018-2023 Type Curve

IP,, 20,004 MCFD EUR 12,200 MMCF
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San Augustine County
2018-2023 Type Curve

IP;, 16,517 MCFD EUR 12,716 MMCF

N &MIRE‘
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Most active operators

Current Cummulative

Operator Production Operated Active % Active Production Production /
(MMCFD) Wells Wells (BCF) Well (MCFD)

Aethon 2,667 689 582 849% 4,021 4,582
Southwestern 2,553 822 730 89% 5,428 3,498
Chesapeake 2,129 1,101 * 989 90% 7,117 2,152
Comstock 2,100 965 870 90% 5,674 2,414
Rockcliff 1,289 269 256 95% 1,747 5,035
BP 780 494 406 82% 3,503 1,922
Trinity 563 92 92 100% 352 * 6,123
Paloma 553 111 107 96% 667 5,171
GEP 491 132 116 88% 556 4,233
Sabine 450 126 120 95% 710 3,750
Exco 412 579 526 91% 2,814 784
XTO 400 328 303 92% 1,831 1,320

TGNR 72 223 222 100% 775 323




County/Parish

Aethon
Southwestern
Chesapeake
Comstock
Rockeliff

BP

Recent Well Performance— Top Operators

Wells

407
359
316
390
251
110

IP3o
(MCFD)
14,700

25,626

25,541
21,058
20,406
20,344

EUR

(MMCF)

11,668
12,100
12,748
12,637
14,396

15,004

EUR/1000°
(BCF)
1.63
1.54
1.57
1.43
1.54
1.85

2018-2023 Well Performance

IP5o/ft
(MCFD)
2,051
3,270
3,138
2,385
2,181
2,509

Lateral (Ft)

7,166
7,838
8,139
8,830
9,358
8,107

Frop Conc
(Lbs/Ft)

4,632

3,790
3444
3,032
3473
3,257
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Aethon
2018-2023 Type Curve

]
IP;, 14,700 MCFD EUR 11,668 MMCF
1“""‘--..._1
H"'"--.
-‘H""'-.._‘_H
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Southwestern
2018-2023 Type Curve

IP5, 25,626

EUR 12,100 MMCF

MIRE
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Chesapeake
2018-2023 Type Curve

IP5, 25,541 MCFD EUR 12,748 MMCF

P

Petroleum Consultants
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Comstock
2018-2023 Type Curve

IP,, 21,058

MCFD

EUR 12, 637

Q
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Rockcliff
2018-2023 Type Curve
IP,, 20,406 MCFD EUR 14,396 MMCF
""'*--..,_____HR
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S MIRE




BP
2018-2023 Type Curve

IP5, 20,344 MCFD EUR 15,004 MMCF
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HR RAR SUS;MORAN 27 O0l1-ALT Field: EINGSTON

EXCD QOPERATING COMPRLNY, LP Droject: Havnesville Z02Z3
DE 50TC, LA 17-031-25571-0000
OV

Ol (bbliday

Water (bbliday
Gas (Mcfiday

Refrac example
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Field: CRASPIRNA
Project: Hayneswville 2023
17-031-20585—0000

Hr B SULZS;FINLEY 22 001-RLT
EXCO QPERATING COMPRNY, LP
DE SOTO, T.h

Water (bblfday% o
Gas (Mcfiday) <

28 2013 Well
T Y
Ty
Ny
X
‘\

1000

100

10

100
i
/

|

I

AN \
Lrd SMIRE

—
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Hist Gas Cum: 3,540.50 MMcE 3,586.11 MMeEf

Hist ©0il Cum: 0.00 Mbbl
Hist Wtr Cum: 40.£1 Mbbl 3.6 BCF 42



HR RR S5UE8;SCRLES HEIRS3&-25HC 001-ALT Field: RED RIVER-BULL BALYOU

CHESRPERFE OPERATING, LLC Project: Hayneswille 2023
DE 50TO, LA 17-031-2&€408-0000

VWater (bblfday% o
Gas (M cfiday) <1

10000
10000

1000
1000
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18 20 22 24 26 28 30 32 34 36 38 40 42

Hist Zas Cum: 15,6 S€€.&87 MMctE 22,815.38 MMcf

Hist ©il Cum: 0.00 Mbbkl 22.8 BCF 43

Hist Wer Cum: 530.37 Mbbl



Hr BR SUJJI;BREMETTE 25-32¢€ HC 001-ALT

COMSTOCE OIL AMD GRS, LP

Field: HOLLY

Project: Hayneswville 2023

17-021-2€522-0000

Good we

Il example

LT

1000
1000

17
Hist Fas Cum:
Hist ©il Cum:
Hist Wtr Cum:

21
17,324 _42 MMcf
O_.00 Mbbl
281 _8& Mbb1

33

37

S
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He BRBE SUN; FRARGESON 25-20 HC 001 Field: BETHANY LONGSTREET

SWH PERODUCTICHN (LOUISIANAN, LL Project: Hayneswville 2023
DE SOTO, Ln 17-0321-2&357—0000
o
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[y )
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o's

e

5

w0

2o

==

== | Good well example

Lo N )

IP 22,000 MCFD
N~ Di 46.86%

= \K_ﬂ__ B Factor 0.304
. ~ EUR 18,956 MMCF
N‘r """Im...__‘m'...~|I
— : = '“'!-..E_!.-_.E

"

Petroleum Consultants

S MIRE
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New Well Economics

2023 Type Curve (12,500 MMCF EUR)
100% W1 & 80% Rl

Nov NYMEX Prices (IP Feb 2024)

Drill & Completion Costs $13.2 million

Opex $40,000 - $10,000 per month + $0.25 /MCF

O MIRE

Petroleum Consultants



Date: 11072023 7:28:51PM ECONOMIC PROJECTION Case : 2023 NEW DRILL

Pariner : All Cases - Type: LEARE CARE
Retrieval Code : JHaynesville 2023 Field :
Rezerve Cat. : Proved Undeveloped D 'I}'l: NE “llgl;;ll Owperator : \
Location : izcount Rate: 10. .
s o St : tofan Asof: 01/01/2024 Reservolr :
Archive Set : dafau It Co., State: LA
o I S API No. : Petroleum Consultants
E 2t. Cum Ol (MBbD) : 0.00 TYPICAL NEW WELL (2023 TC)
E st. Cum Gas (MMcf) : 0.00 HOV 2023 NYMEX
Eat. Cum Water (MbbD) : 0,00
nl Gaz hl Caz il Caz il & Cas Mize. Coats Taxes Invest. §NonDize. CF Cum
Gross Grossz Net Net Price Price Rer. Nat Rer. Nat Nat Net Net Ammual Dize, CF
Year (MbbI) (MMecf) (MbbI) (MMef) (3bbD  (53/Mcf) (MS) (M5} (MS) (MS) (M5) (M5 (M5}
2024 0.00 4.047.60 0.0 3.238.08 000 318 1028065 0.00 1.391.90 732495 I 13.200.00 I -5.055.20 -5.414.07
2025 0.00 2.340.02 0.0 1.872.01 o000 373 6,901 86 0.00 03500 43537 0.00 557148 -537.14
2026 0.00 1.336.69 .00 1065935 000 377 402805 0.00 63417 278.89 0.00 3,114 55 1.510.97
2027 0.00 87320 .00 69856 000 370 258527 0.00 408 30 17093 0.00 1,506.55 3.283.06
2028 0.00 62045 .00 406 .36 000 364 1.805.2 0.00 33511 12636 0.00 1,343 81 4.161.72
202 0.00 4683 36 0.0 370.69 000 367 136191 0.00 285 54 9303 0.00 a71.05 4 73838
2030 0.00 36125 0.0 28800 000 362 1046 87 0.00 264 31 7337 0.00 70919 5.121.61
2031 0.00 20025 0.0 2322 000 362 340 .45 0.00 216.56 33.92 0.00 364 08 5,308.92
2032 0.00 239 37 0.0 191 49 000 364 696.10 0.00 203 54 438.73 0.00 443 53 3.506.86
2033 0.00 200.10 0.0 160.08 000 373 30604 0.00 182.02 41 .45 0.00 37346 3, 748.07
2034 0.00 17041 0.0 136.33 000 383 521.59 .00 114 60 3354 .00 371.04 5,884.80
2035 0.00 147.04 0.0 117.63 000 355 468 53 .00 108.76 3185 .00 328.82 3,554 90
2036 0.00 128.61 0.0 102 8% 000 417 428.64 .00 10415 28.81 .00 293 63 608486
2037 0.00 112 96 0.0 9037 000 417 376.47 .00 10024 2330 .00 23093 615425
2038 0.00 100,33 0.0 8026 000 417 334 .37 0.00 o7.08 22.47 0.00 214 81 6.208.26
Fem. 0.00 31245 0.0 645 55 000 417 2,707.86 0.00 1.375.01 181.58 0.00 1,150.87 35 8
Total 313 0.00 12.244.11 0,00 9.795.29 000 358 35,080.84 0.00 685691 21.467.50 13,200.00 12,556,421 639512
Uh. 0,00 12.244.1
Eco. Indicators
Major Phase : Gas Eatvrn on Investment (disc) : 1.486 Prezent Worth Profile (MS)
Initial Kats : 60361875 Mef'month Faturn on Investment (vndize) : 1851 PW  5.00% : 8.844.80 PW 20.00% : 3,262.21
Abandonment : 209765 Mefimonth Years to Payout : 1.9 PW  5.00% : 737125 PW 30.00% : 1,269.07
Eﬁﬁ EEL-‘M.E: ﬂgéég b;f’if b =033 Internal Rate of Retwrn (%) 38.81 PW 10.00% : 639512 PW 40.00% : _146.79
5.1:h . “;”t'. 0,000 b‘bl..'Ix.Ic-' PW 12.00% : 562443 PW 50.00% : -1,218.61
. halite a0 . JINIET I 't' l 1 tR . : dR . - -
Abandon Day - 04/12/2055 _— e PW 15.00% : 4,623.80 PW 60.00% : -2,064.49

Working Interast : 1.00000000 O0.00000000 0.00000000
Revenue Interest : Q80000000 000000000  O.00000000 47
Rev. Date :



Senior Engineering Consultant

Kurt Mire, P.E.

Reservoir Engineer/Project Manager

Summary

Mr. Mire is a senior reservoir and production engineer with thirty-five (35) years of experience in E&P. This
experience has been gained at major and independent oil companies and by projects done for Tier | consulting
firms Ryder Scott Company and Netherland, Sewell & Associates. Domestic experience includes Louisiana, Texas,
Gulf of Mexico, Mid-Continent, and Rocky Mountains. International experience includes Mexico, South America,
Irag and Trinidad. He has proven skills in reservoir and production engineering, operations, reserves estimation,
Monte Carlo simulation, nodal analysis, field studies, project management and property evaluations.

Experience — 35 years

_ Education
Mire Petroleum Consultants, Houston 2020 - 2023 B.S. Petroleum Engineerin
Mire & Associates, Inc., Houston 2004 - 2020 U.ni.\’/ersit of Louisiina At Lagfa ctte. 1982
BP America, Houston 2001 - 2003 Y yere,
Independent Consultant, Lafayette, LA 1999 - 2001 . :
! ! T Prof | E #11
Subsurface Consultants, Lafayette, LA 1993 — 1998 exas Frotessional Engineer >886

Black Gold Production Co., Hammond, LA 1991 — 1993
Independent Consultant, Morgan City, LA 1988 — 1991
Texaco, Inc., Morgan City, LA 1983 — 1987




Engineering Consultant

Fabian Vera

Petroleum Engineer

Summary

Mr. Vera is an engineering consultant and capital allocator with US and international experience. He is proficient in
Spanish, German, and Portuguese, fluent with Bloomberg Terminal and Refinitiv, and experienced in coding
languages like Python, R, and Matlab. Prior to his tenure at Mire Petroleum Consultants, Mr. Vera was a petroleum
consultant for CDEUS helping with domestic and foreign reservoir simulation projects. Before joining CDEUS, he
was a research engineer at Baker Hughes in the Applied Technology Division, working on unconventional assets in
the US onshore, China, Poland, and Argentina. He started his US career as a research assistant at Texas A&M
University. Fabian has authored several technical papers, participated in many industry panels, and given
presentations at industry conferences.

Experience — 10 years Education

Mire Petroleum Consultants, Houston, TX 2020 — 2023 M.B.A., Finance and Data Analytics

Mire & Associates, Inc., Houston, TX 2018 — 2020 MIT Sloan x Asia School of Business, 2023
CDEUS, Houston, TX 2015 -2019

Baker Hughes, Houston, TX 2013 - 2015 M.Sc., Petroleum Engineering

Texas A&M University, College Station, TX 2010 -2012 Texas A&M University, College Station, TX, 2012
Petrobras, Ecuador 2009

B.S., Petroleum Engineering
Espol University, Guayaquil, Ecuador, 2009




Additional information
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De Soto Parish )& MIRE

Horizontal Development Petroleum Consultants
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Bakken Shale — Horizontal Wells
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Delaware Basin — Horizontal Wells
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‘ Midland Basin — Horizontal Wells \
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Piedras
Nedgras

*" b S

D WaAR DVg

2415 1t

B 240811

2414 ft

Uyvalde

ﬁ"n;tn

TEXAS

T EAlL

Kerrville

a4
Foﬁ'Hdod >
won
Killeen: Lake
12211t

Round Rock

Austin

1045 1. X
San Marcos #

New

Camp Braunfels

Bullis

San Antomg o

at t‘fo,: 1.3 4
iver “ 2
s * F 4

Corpus
Christi

Victona

Eagleford Shale — Horizontal Wells

424 ft
% 2411t
‘:? ;
Su
¢ o Rosenberd
v P
v
\v
Bay City

O

MIRE

Petroleum Consultants

57




Utica Shale — Horizontal Wells
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Marcellus Shale — Horizontal Wells
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Haynesville Shale — Horizontal Wells
2008 - 2023
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Caddo Parish
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Petroleum Consultants
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Red River Parish
Horizontal Development

MIRE

Petroleum Consultants
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Shelby County
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Sabine Parish

Horizontal Development
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San Augustine County
Horizontal Development
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