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"BPETRONERDS
PetroNerd:

« Boutique energy analytics and advisory firm based in
Denver, CO

* Personalized, data-driven advisory services
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» Evaluate the performance and asset quality of North
American oil and natural gas shale resources, improve
midstream and downstream market knowledge and
understand the impact of market developments near
and abroad

« HedgeAware - Interactive cloud-based solution for
quickly assessing the hedging strategies and past
performance of U.S. oil and gas producers on a single,
easy to use platform

Source: Extraction rig, September 2017
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THE PETRONERDS PODCAST

The PetroNerds Podcast
TWITTER

The PetroNerds Podcast — Episode 10: Crushin’ on the

Powder River Basin Tweets by @petronerds o
) _ Posted on April 5, 2018 TR -
QHRUNERDS In this episode of the PetroNerds Podcast, Trisha Curtis dives into the Powder River ‘ Tsha Coris:
: R Basin (PRB). She discusses the basin’s operators, reservoirs, productivity, and outlook. B TnehaCofloe
' This episode covers several themes and highlights from Q4 2017 earnings calls. The PetroNerds Podcast - Episode 10 -

Subscribe to the PetroNerds Podcast in iTunes and Tuneln. Carry On by The New Crushin®on the Powder River Basin
Valleys has been[ ] linkedin.com/pulse/petroner

Posted in Podcasts, Uncategorized Tagged podcast, powder river basin, Productivity, shale oil

WITH TRISHA CURTIS @HRUNERDS

The PetroNerds Podcast - Episode 9: Get Ready for Q4
Earnings with a Reflection on Q3 (CLR and CDEV)

The PetroNerds Podcast - Epis...

W b ReASY Posted on January 31, 2018 The PetroNerds Podcast — Episo...
iﬂRUNERDS As we approach the release of Q4 2017 earnings for independent US oil and gas
} o Sar X companies, Trisha Curtis reflects on Q3 earnings comments from Continental o bk Apr 4, 2018

Resources CEO Harold Hamm and Centennial Resource Development CEO Mark

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




;Cgmpletion Design Changes
nd the Impact of US Shale Well Productivity”
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1. Introduction

The 2014 oil price downtur caused the us
of cost-cutling measures affecting both capi

operational efficiency, well design, and the maximization of each o
P eh mentalty that had characterized the former $100/b price enviro!

the emphasis on efficiency has helped (o propel
Several shale plays. These gains have co

profitability. This paper seeks to ‘build on our previous work
on well productivity gains. Specifically, it examines the continued

ligle US shale plays and attempts % identify the factors contributing to
of the potential «economic constraints.

the US le_Productivil
productivity growth across mul ipl
s growth, as well as address some

Drilling, completing, and producing s!
science. Over the past three years, in a sub-$60

A combination of science. technological advancement, ant
e long run, the shale industry will contitu® to improve

ic constraints could imperil productiity qains as operator
Jogically and technologically speaking — there is certainly

productivity gains across the shale patch. In
well productivity, but in the short run. econom
profiabilty faces renewed scrutiny. But - geo
room to grow.

\We have interviewed engineers and {echnical experts from a wide range
clly what factors are diving increases in well productivity. The |

year to ascertain exa

5 quite apparent that there are many known unkn
is actively trying to unlock these. There s much room 1o g!

o improve as these enigmas are solved

Eficiencies have been found in nearly all stages

beon the service companies who have bome the brunt of prici
tal depth times, coupled with ereased driling precision. The speed and costat
"is a mere fraction of what it was it 2014. Bakken and

reduction in spud to to!
oo wells are driled, from spud to tota! depth

Eagle Ford wells can be drilled in under a week.

than three days. Despite the more rapid pace,
pii s SR
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Design Changes and the
S Shale Well Productivity

ital and operaliolnal expenditures. Focus shifted towards

Jlar spent, and away from the gold
nment. Perhaps counterintuitively,
consecutive years of well productivity gains' across

P ued into 2017, even as the industry still grasps at

B0 sing the 2016 OIES paper Unravelling

hale or tight oil and gas wells has always been both an art and a

oil price environment, this has never been more true.
4 brute force experimentation has led to broad

of industry fields over the past
jury remains out. It
owns regarding sub-surface science, and the industry
W, Well productivity can and will continue

of the dilling and completions process (although it has
ing concessions). One example is the

Some Denver Julesburg Basin wells are drilled in less
precision has improved-* Geosteering advances have

der Petronerds & OIES Research Associate and
Bonjamin Montalbano, Co-Founder Petronerds
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HedgeAware - By PetroNerds
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@PETRONERDS
Pluses and Minuses for the Rockies

e Positives: Delineated play, continued opportunities, lower cost

e Negatives: Infrastructure constraints, election, capital
competition, investor pressure

e Positives: Delineated play, known geology, completion growth
opportunities

e Negatives: Capital competition, Investor pressure

e Positives: Upside potential, stacked pay, few players

e Negatives: Delineation, few players, acreage sales, investor
MOWOIEIEM pressure, high cost
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Operators are Hedging

Net Futures Swap Contract Positions - by Category - NYMEX Crude Qil
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Source: HedgeAware, a PetroNerds Product
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Production, CAPEX, Free Cash Flow

CAPEX, Free Cash Flow and Volume by Period
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Source: HedgeAware, a PetroNerds Product
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Rigs and Oil Prices
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Permian Rig Count Decoupling in 2016
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Shale/Tight Oil Production — 5.6 mbd
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Decline Curve

bermian Basin Production and ‘BPETRONERDS
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Measuring Productivity in the SPETRONERDS
Permian Basin

Average Lateral Length First 6 Month Cumulative Production
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Permian Complexity

“BPETRONERDS

= Tremendous stacked pay potential

Successful development will require lots of work and
capital

Stringent leasing requirements in the Permian Basin often
prevent optimal asset delineation

INFRASTRUCTURE — Gas, Water, Oil
MIDLAND Differential Blowouts
Land rush, Wall Street push, and high acreage costs

Now operators are trying to delineate, develop, and
maintain leasing requirements all at the same time

Optimal spacing and completion design (frac) is key

Well density, inventory, parent child problems, all coming
into focus

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

Inventory Strength Promotes Years of Economic Growth

Gross Delaware Basin Locations By Zone / Lateral
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DJ — Denver Julesburg
Basin




Spud to Total Depth in Less ~ SPETRONERDS
than Three Days
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“BPETRONERDS
DJ Basin Production
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“BPETRONERDS
DJ Basin Decline Curve
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Top DJ Basin Operators by Production

Daily Gas

Operator Daily Liquids b/d mcf/d
1 ANADARKO PETROLEUM CORPORATION 110,214 766,411
2 NOBLE ENERGY, INC. 83,556 345,921
3 EXTRACTION OIL & GAS LLC 56,903 225,098
4 PDC ENERGY INC 44,448 307,711
5 SRC ENERGY INC 27,040 134,294
6 WHITING PETROLEUM CORPORATION 22,997 29,702
7 BILL BARRETT CORPORATION 16,862 53,732
8 CRESTONE PEAK RESOURCES OPERATING LLC 15,608 125,445
9 GREAT WESTERN OPERATING COMPANY LLC 13,233 47,783
10 EOG RESOURCES INCORPORATED 10,533 10,693
11 BONANZA CREEK ENERGY OPERATING COMPANY LLC 9,414 38,319
12 KAISER-FRANCIS OIL COMPANY 4,736 4,320
13 CONOCOPHILLIPS COMPANY 3,630 6,212 Source:
14 FIFTH CREEK ENERGY OPERATING COMPANY LLC 3,310 4,411 Efm;ﬁ:?;
15 BAYSWATER EXPLORATION AND PRODUCTION LLC 3,012 3,600 data
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Infrastructure Constraining the DJ
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The Bakken —
Williston Basin




8T0Z/T/1
L102/T/L
LT0Z/T/1
9102/T/L
910Z/1/1
S10C/T/L
ST0Z/T/1
v10Z/1/L
v10Z/1/1T
€T0T/T/L
€10¢/1/1
c10/1/L
z107/1/1
1102/1/L
T102/1/T
0102/T/L
0102/T/1T
600¢/1/L
600¢/T/T
800¢/T/L
800¢/T/T
L002/T/L
L00Z/T/T
900¢/1/L
900¢/1/T
S00¢/T/L
) S00Z/1/1
| ¥00¢/T/L
A, ¥002Z/T/1

€002/1/L
A €002/1/1
200Z/1/L
c00z/T/T
100¢/T/L
r 1002/1/1
0002¢/T/L
\ 000¢/T/1

“BPETRONERDS

970-329-1645

WTR
|

GAS

>
O
O
w
o
=
W
=
o
&
T
W
=
=
=
=

LIQ

© PETRONERDS LLC

2,500,000
2,000,000
1,500,000
1,000,000

500,000

Aep/jow
— SVD pue AeQ Ja( s|a.ieg - pinbi] pue Yy31vMm

Williston Basin Production

Source: PetroNerds, DrillingInfo data




“BPETRONERDS
Williston Basin Decline Curve
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First 6 Month Cumulative Production Per
Lateral Foot
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Top Williston Basin Operators  SPETRONERDS
by Production

Operator Daily Liquids Daily Gas
1 CONTINENTAL RESOURCES, INC. 140,719 283,588
2 WHITING PETROLEUM CORPORATION 91,245 229,628
3 HESS BAKKEN INVESTMENTS I, LLC 88,313 190,804
4 CONOCOPHILLIPS COMPANY 83,386 116,086
5 EXXON MOBIL CORPORATION 75,387 174,735
6 OASIS PETROLEUM NORTH AMERICA LLC 66,851 162,765
7 MARATHON OIL COMPANY 66,752 85,181
8 STATOIL OIL & GAS LP 50,388 82,790
9 EOG RESOURCES INCORPORATED 43,411 83,087
10 WPX ENERGY WILLISTON, LLC 42,499 51,539
11 QEP ENERGY COMPANY 33,237 72,699
12 BRUIN E&P OPERATING, LLC 33,203 43,887
13 NEWFIELD EXPLORATION COMPANY 27,007 58,727 cource:
14 PETRO-HUNT CORPORATION 23,883 39,466 E‘?ﬁﬁ“gﬁi?j
15 SLAWSON EXPLORATION COMPANY, INC. 23,314 25,604 data
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PRB — Powder River
Basin
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Powder River Decline Curve
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barkman Reservoir Horizontal ‘BPETRONERDS
Decline Curve
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Top Powder River Basin EPETRONERDS
Operators by Production

Operator Daily Liquids Daily Gas

1 EOG RESOURCES INCORPORATED 20,212 106,227

2 DEVON ENERGY CORPORATION 19,401 22,291

3 EOG Y RESOURCES, INC. 7,593 46,158

4 CHESAPEAKE ENERGY CORPORATION 7,271 50,494

5 BALLARD PETROLEUM HOLDINGS, LLC 5,830 8,576

6 DENBURY RESOURCES INC. 5,437 116,659

7 SM ENERGY COMPANY 4,983 13,519

8 PEAK POWDER RIVER RESOURCES LLC 3,996 9,671

9 SAMSON INVESTMENT COMPANY 2,753 4,710

10 SHERIDAN PRODUCTION COMPANY, LLC 2,000 557

11 MERIT ENERGY COMPANY 1,931 -

12 TRUE COMPANIES 1,579 850

13 WOLD ENERGY PARTNERS LLC 1,473 4,965

14 HELIS OIL & GAS COMPANY LLC ESTATE 1,142 3,621 FA
15 MCL 1 OIL & GAS WYOMING LLC 1,112 8,523 orilingnfo
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