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Permian Problems

With crude oil comes associated natural gas and
produced water

Marcellus Reservoir Decline Curve
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Gassy reservoirs can help drive oil production — at 10000 11,300 mcf/d
least in the Permian’s case.
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It isn’t just the Permian that is the problem.....gas
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Source: PetroNerds, DrillingInfo data
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Permian Basin Geology and Stratigraphy

The Permian hosts a vast amount of
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Still Early in the Game

This is a highly layered mix of conventional and unconventional reservoirs. Inventory Strength Promotes Years of Economic Growth

Intense laverin
yering
Interbedded shales, sandstones, and carbonates s s e a4 s B I N = N
[ a2 09 125 276 8,344' s a0 146 26 461 8,869'
WCA 261 207 232 700 7,449" WCA 30 138 245 413 8,960"
The Permian Basin has a tremendous amount of potential in terms of stacked —————1— T T T
pay, but successfully developing these stacked payzones will take a lot of e SN S S
work and a lot of capital.
Stringent leasing requirements in the Permian Basin often prevent optimal asset -
dellneatlon e e h_“lonoooo-'.o:oootaool.n clo.:
Land rush, Wall Street push, and high acreage costs N L LL KL feere PP PP P ARRRPRIRRRRIN . 1\ ; EXPECTATIONS
Now operators are trying to delineate, develop, and maintain leasing requirements all at the same : * """""" ‘ e e T IOEIOR
t|me | jeseae | e el L Sessensen® ¢ & 0 TION 9 (GLASSCOCK COUNTY)
Cost inflation also causing problems with soo much activity in the Permian I Over 3,800 gross locations economic at current strp prices') |
Local sand etc. g T AR A v i DIAMONDBACK

Optimal spacing and completion design (frac) is key
Still early in this ball game
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Well density, parent child problems, all coming into focus . iy

N Avg. 180D Cuml:
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Source: Diamondback and Cimarex April 2018 Investor Presentations

© PETRONERDS LLC | WWW.PETRONERDS.COM | 970-329-1645




“BPETRONERDS
Pioneer — Then and Now

istory of Spraberry/Wolfcamp Completions $a UNLOCKING ACREAGE VALUE
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Horizontal Liquid Production
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Associated Gas and Produced Water

GAS - Horizontal vs. Vertical WATER — Horizontal vs. Vertical
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Gas to Oil Ratio in the Permian Basin

Source: PetroNerds, DrillingInfo data
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API Gravity in the Permian
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Source: PetroNerds, DrillingInfo data
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Production by AP| Gravity
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Permian Basin Decline Curve
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‘PETRONERDS
Bone Spring Reservoir Decline Curve
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Source: PetroNerds, DrillingInfo data
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Top Permian Basin Operators  SPETRONERDS
by Production

Operator Daily Liquids b/d Daily Gas mcf/d

OCCIDENTAL ENERGY COMPANYINC. 276,024 556,347

PIONEER NATURAL RESOURCES COMPANY 210,694 461,204

CONCHO RESOURCES INC. 197,709 659,170

EOG RESOURCES INCORPORATED 131,031 407,233

APACHE CORPORATION 102,584 477,368

EXXON MOBIL CORPORATION 91,408 285,160

ANADARKO E&P ONSHORE LLC 88,790 295,583

DIAMONDBACK E&P LLC 83,932 123,888

CHEVRON U.S.A. INC. 82,071 397,068

ENCANA CORPORATION 72,643 157,580

PARSLEY ENERGY OPERATIONS LLC 71,987 184,253

ENERGEN CORPORATION 68,566 234,231

CIMAREX ENERGY COMPANY 64,035 477,567

KINDER MORGAN INCORPORATED 51,368 158,186

RSP PERMIAN LLC 49,326 104,704

MEWBOURNE HOLDINGS INC 48,960 202,757

RD SHELL 47,638 117,148

DEVON ENERGY CORPORATION 45,105 177,719

SURGE OPERATING LLC 44,011 42,721

SM ENERGY COMPANY 40,563 73,676

LAREDO PETROLEUM INC. 37,173 214,359

CENTENNIAL RESOURCE PRODUCTION LLC 35,086 81,964 Source:
RKI EXPLORATION & PRODUCTION LLC 35,030 185,845 PetroNerds,
JAGGED PEAK ENERGY LLC 30,546 50,148 DrillingInfo
ENDEAVOR ENERGY RESOURCES LP 30,464 63,261 data
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Why Everyone Now Cares EPETRONERDS
about “Basis Swaps”

Operators can protect themselves against capacity constraints

for both oil and gas through outright derivative hedges as well
as basis swaps.

Flurry of investor concerns about capacity constraints.




‘BPETRONERDS
Midland Basis Swaps: Q4 2016 vs Q4 2017

Total Basis Swap Volume by Company and Period

Total Basis Swap Volume by Company and Period
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Source: PetroNerds, HedgeAware. Survey of 41 publicly traded E&Ps.
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