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What is a PetroNerd?
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About PetroNerds and Our Services

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

* Personalized, data-driven advisory services

* Help our clients understand how the oil market impacts
their business

: | ——

* Provide data and actionable insights needed, not reports
and projections that are never read

« 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
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Forthcoming Report on Productivity

“Completion Design Changes

and the Im '
pact of US Shale Well Productivity” http://www.petronerds.com/wp-
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1. Introduction

The 2014 ofl price downtum caused the US unconventional o and gas industry 10 undertake an array
o cost-cutting measures affecting both capital and operational expendilures Focus shifted towards
ational efficiency, well design, and he R aximization of each doliar spent, and WPy from the gold

profiabiity. This paper seeks 10 bul 07 oot previous work - indluding the 2016 OIES paper Unravelling.
s hale P iy Gaing — on well productivity gains ‘Speciically, It examines the continued
productvity growth across multple O shale plays and attempts to identfy the factors contributing 10
This growth, as well as address some o the potential economic constraints

Driling, completing, and producind shale o tight ol and gas wells has. always been both an art and 3

science. Over the past three years. i a sub-§60 of price environment this has never been more true fond ultimately free cash fk

x combination of science, technological advancement, and brute force experimentation has led to broad ‘quarters is not yet ki low. How strong this investor sentiment
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well producivity, but in the short run, economic constraints could imperil productivity gains a8 operator B o bot and no oo m:{ basically asserting that the industs singled out Pioneer

profitability faces renewed scrutiny. But = geologically and \echnologically speaking — there i centainty more impacted by recent nm:;gr::r 's stock was impacted, m?.:;!:mm\g: r:m .
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\We have interviewed engineers and tochnical experts from a wide range of industry fields over the past Q. Later
iy ad
Ca summer, BHP Biliton agreed to step out of US shale entirel
y, due to

year to ascertain exactly what faciors &8 nving mcreases in well productivy. The 1y remains out. It
= quite apparent that there are many knou® G wn regarding sub-surlace science, and the industry
s Sctively trying 10 unlock these. There 15 T room to grow. Wed productiviy can and wil continue iy, Schiumberger reterated some
concems of US shale of
peralors i its third quarter

o mprove as these enigmas are solved ) T H
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reduction in spud to total depth times, ‘coupled with increased drillng ‘procision. The speed and cost at B Nce the previous 10 3tep out om the Tier 1 acreage. This h
i wells are driled, from spud to total Fepth. is o mere fracton of what it was 1\ 2014, Bakken and T e et g cparang i canh . e o ey
Eagle Ford wells can be drilled in under a week. Some ‘Denver Julesburg Basin wells are drilled in less L operating within cash flow. nced out with an equal focus on l
han three days. Despite the more rapid pace, precision has \mproved.2 Geosteering advances have can be seen in the flattening trend o
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Sehi
jumberger Q3 Eamings Call. Seeking Alpha, 20 October 2017.
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Oil Market
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Oil Prices

CL1:COM CO1:COM
Generic 1st 'CL' Future Generic 1st 'CO' Future

61 l78 USD/b +0.74 +1.21% 70-90 USD/bbl
D M &M D ™ &M
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Supply, Supply, Supply

Saudi 9.8 mbd (from 11.1 plus mbd) Russia 11.5 mbd (from 11.7 mbd) US 11.9 mbd

mb/d U.S. Field Production of Crude Oil
118 Avg. Jan-Mar 19
2017 2018 3Q18 4018 1019 Jan19 Feb 19 | Mar 19 MarFeb ; 11.53 14,000
Algeria 1,047 1042 1089 1,05 1021 1019 102f 1018 7 :
Angola 1,634 1505 1470 1,497 1,449 1444 1,448 | 1,454 7 > 12,000
Congo 252 318 320 320 327 315 321 344 23 11.6 4 11.49 3
Ecuador 53 519l s 517 522|520  s24f 524 0 Avg. 18 - o =
Equatorial p 10,000
Guinea 133 125 124 116 119 112 121 124 3 11.35 -
Gabon 200 18s| 184 185 204 195 204 214 9 11.4 A Ay AT T 8000
Iran, LR. 3813 3553 3603 2982 2718 2731 2726 2,698 -28 vg. - - - - =
Iraq 4446 4550 4606 4668 4626 4712 4647 | 4522 -126 ©
Kuwait 2,708 2746| 2797 2774  2714| 2723 2700 2709 -1 11.97 ﬁ'; 6,000
Libya 811 9s2| 892 1050 o83 883  go02f| 1,008 196 M2 4 BB S
Nigeria 1658 1719 1704 1741 1730| 1,733 1723 1,733 11 S 4000
Saudi Arabia 9954 10311| 10422 10749 10028| 10179 10,118 | 9,794 -324 5 ’
UAE 2915 2986| 2982 3234 3067 3075 3068 3,059 -9 e
Venezuela 1,011 1354 1272 1,191 966| 1,151 1021 732 -289 11.0 4 ~ 2,000
Total OPEC 32,013 31865 31,961 32087 30,454] 30,793 30,557 | 30,022| -534
Notes: Totals may not add up due to independent rounding. - W VU~ 0 O O o4 o4 N M & 1N VW © ~ ©
Source: OPEC Secretariat. — 10,8 T T T T T T T T T T T T C.D (? O. ol (? ‘_I| ‘_.' ‘_I| ‘_Iq ‘_Iq F.' F.' qu T' ‘_I| ‘_u'
N M M M MM OO O O O O 0O OO O c > o 35 > £ < > o 35 > & <o > a9 3
- ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ Q%g—\ggﬂggﬂggﬂggﬁ
= Sy = A S e e Sy A S g e
O 8 3 0 0 @ 8 @ 3 @ o 4 S
= = H Z 5 =2 = n Z 5 =
Source: EIA

Sources: Nefta Compass and OPEC Secretariat.
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IEA Q4 2018 Oil Supply and Demand

$90
Demand/Supply Balance $80
102 36 S70
60
100 aQ1s -® 24 >
» Demand: 100.1 Mb/d o)
Supply: 101.3 Mb/d e $50
= Total Stock Change and Misc: 1.1 Mb/d C(B
98 : 1.2 —
= o vr
9% /— — l . . 0 S30
94 I 2 520
$10
92 -2.4
1Q15 2Q15 3Q15 4Q15 1Ql6 2016 3Ql6 4Qle 1Q17 2Q17 3Q17 4Q17 1Q18 2Q18 3Q18 4QI8 S_
@ Total Stock Change and Misc Supply —— Demand 1/2/2015 1/2/2016 1/2/2017 1/2/2018

= FEurope Brent Spot Price FOB $/bbl ===Cushing OK WTI Spot Price FOB $/bbl

Source: EIA
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Shale Model Inspiring Broader Changes

¢ Short-term, low cost, growth
oriented

* Knowledge, Determination,
Brute Force

e Nimble Service Sector

e Efficiency Gains

e Rapidly changing and evolving
to increased understanding of
the rocks

® |nvesting in US Shale

¢ Exxon, Chevron,
ConocoPhillips

e BP and other interested in
moves by the majors in US
shale — BP opening Denver
office and purchased BHP’s
shale assets.

¢ US shale now viewed as a
positive, and necessary,

¢ Lessons learned from shale

e Shale’s short cycle, low cost,
quick return nature is driving
global projects to compete for
cash — “break-even” has
spread far beyond shale

* Operators are now comparing
their global assets against US
shale

e Operators now invest
differently — Near term growth
with less risk

diverse asset to any portfolio \
- /

Nl |dependents

Global Shifts

Source: PetroNerds
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But Some Still Focused on petronerds

nvestment Shortfalls

Qil Price Slide Increases Uncertainty and Decreases Visibility

WTI Forward Curve Upstream Capex World Liquids Demand Oil Production
($/bbl) (£1:)) (MMbbl/d) (MMbbl/d)

3% r”%_‘l—mm—‘ Ry

698 992 1006 100.7

979

== current 942 UsLTO
= 1weekago US Other
1 month ago 2%
’ 1 Russia
477
421
NAM OPEC ex. Saudi Arabia
Russia

Middle East Saudi Arabia

Rest of World Rest of World

2014 2018E 2019E 2017 2018E 2019E Oct-14  Oct-18

Sources: Data Stream, Energy Aspects , IEA, EIA, Bloomberg, IHS Markit, SLB analysis scnl“mhepgel‘
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Shale Market Dynamics

Cenaralist nvestor has Opportunity for It is about size —so
PDC Left the Oil Sector - CorEe e - i roll up the small
Activist about PE and Small
ctivists Players? players
'”V‘;;t:rreigﬁzse“rre ] BIG Shale Demand —
" Majors Pushing Permian
Returns/Positive Free
Cash Flow and Short Cycle
Share price . - Well Spacing/Inventory —
pressure Bl Egi;gocgpse;\’:jen ROR vs. NPV EOG vs.
positive from Small/Mid Caps Depend on Size and PXD
M&A standpoint Market Cap
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Energy’s Weighting in the
S&P 500 is Now Just 5 Percent

Materials
3%
Energy Real Estate Information
. .~ 3%
Little Big Oil 5% ° Technology
Energy's weighting in the stock-market is at 2004 levels, when global demand was one-sixth Utilities 20%
lower and Brent crude averaged just $38
Consumer 3%
/ Energy's weighting in the S&P 500
roys welghing | Staples
16% 7%
14
12 Industrials Ith
o 9% Health Care
16%
8
6 Communicati
T T T T T T H
1996 2000 2005 2010 2015 2018 ons Services
10%
Source: Bloomberg BloombergOpinion

Consumer
Discretionar

0 )7
Source: Bloomberg, September 21, 2018

Source: The Balance, November 2018
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Considering Market Pressure & petronerds

When Analyzing the Rockies

Market Pressure

Muted Oil Prices Investor Pressure — Returns

S&P 500 Shrinkage — Loss of Generalist Investor

Permian Focus — Attention Challenge For the

Rockies Small and Mid Cap Pressure

Rockies

Strong Production Base, but Pipeline

Lot it Sl e Bl e Fllaens Constraints, Regulatory Risk, and Unproven

PETRONERDS LLC | WWW.PETRONERDS.COM | 970-329-1645
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Weight on the Rockies

® CL1:COM -12.71% EOG:US -20.51%< @ XOG:US -7165%> @ FANG:US -1218% = PXD:US -25.43%:

WLL:US -50.91%+ @ SPX:IND 4.33% ® CVX:US -6.75% x

05/14

S&P 500

) D £ 0.00%
| A, & CVX
¥ WTI FANG

~$ -20.00%

PXD

P 40.00%

i -80.00%

» XOG
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Evolution of Investor Pressure

Pre 2014 — Need More than the Bakken, Double Down in the Bakken, Find a New Bakken

2014 Qil Price Correction — Pump and Produce, Lots of Sand and Lots of Water, High IPs, Give me Cash Flow

2015 to 2016 — PERMANIA, Prices are Sub $60 but Buy Anything and Everything, Dry Powder, No Production,
at Any Cost!

- strict drilling and leasing requirements
2017 — Start Focusing on Cash Flow!

2018 — Investor pressure on returns continues to build, oil prices move up, but stock prices are muted, get
free cash flow positive or at the very least free cash flow neutral

-want inventory and scale, but we might penalize if you do this

2019 — Oil went to $44 on Christmas eve! Show me that free cash flow, production growth, inventory,
mergers, dividends, share buybacks, and all money returned shareholders above $50

-Favoring majors and short cycle

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



Weighing the Rockies

& petronerds

Positives

Known Geology
(Bakken/DJ)

Inventory - Powder

Repeatable Wells
(DJ/Bakken)

Low Well Cost (py)

Negatives

Takeaway Constraints —
Discounts

EIET)

Regulatory Concerns
(D)

Risked Acreage
(Powder)

-329-1645
ETRONERDS LLC | WWW.PETRONERDS.COM | 970
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Last Quarter — Even EOG....

Bloomberg Opinion

Business
How Unloved Are Frackers? Even the
Best Got Called Out

EOG Resources is beating its rivals but not the market. It may be time to give
investors another reason to buy.

By Liam Denning
February 27, 2019, 11:29 AM MST

Winning The Heats But Losing The Race
EOG has done way better than the E&P sector overall, but both have been
trounced by the broader market

7/ EOG Resources / SPDR S&P Qil & Gas E&P ETF S&P 500

i

Feb 2015 2016 2017 2018 2019
2014

Source: Bloomberg
Note: Performance indexed to 100.
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EOG — WTI and S&P

® CL1:COM 12.71% EOG:US -20.51%> @ SPX:IND 3.55% x

05/14

£ 10.00%
i 0.00%

: -10.00%

b -20.00%
} -30.00%

i -40.00%

[Ju Sep Nov [ Jan [ Mar May
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“0G CAPEX, Free Cash Flow, and & petronerds
Production

CAPEX, Free Cash Flow and Production Volume by Period

® CAPEX @Free Cash Flow @Production Volume

2,000
1,500 400K
1,000 o
[ 0
S
= 350K
“ 500
o 300K
-500

2016 2016 2016 2016 2017 2017 2017 2017 2018 2018 2018 2018 2019
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1

Source: HedgeAware, PetroNerds
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EOG Completed Well Costs

Delware Basin Wolfcamp (normalized to 7,000 ft lateral) m Eagle Ford (normalized to 5,300 ft lateral) m Bakken (normalized to 8,400 ft lateral)

$15.4

S Millions

pANE 2017 Q32018 2018 Year 2018 Year 2019 Year
End Target End End Target

Source: PetroNerds, EOG Investor Presentations
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Chevron and Exxon — Permian petronercs

Growth Forecasts — Favoring Short Cycle

Exxon and Chevron both favoring short-cycle, stable growth. Both expect to grow their Permian
Basin production to nearly 1 million boed each by 2024.

Outperformance resets expectations UPSTREAM PERMIAN

Five outstanding developments

Midland and Delaware Basin

Net MBOED PERMIAN AND BAKKEN PRODUCTION, 2019 OUTLOOK' 2018 Investor Day recap

Koebd net

1,500 + 600 Koebd by 2025

== Actual production

Focused on returns

2019 update

900 MBOED in 2023
20 operated rigs

* Production on plan; 100% growth YE17 to YE18

7-10 net Nouv rigs
9 + Production outlook up significantly

>1,000 Koebd by 2024
Average >10% return at <$35/bbl

Cash flow positive * Increases driven by:

2015 2016 2017 2018 2019 2020 2021 2022 2023 by 2020 Further Delaware delineation

i Morthly production B 2019 8AM produstion guidance Innovative development plan

= = - 2017 SAM guidance (avg) wees 2018 SAM guidance
2019 Chevron Corporation E 1 40
Source: Chevron Investor Day Presentation, March 5, 2019 Source: ExxonMobil Investor Day Presentation, March 6, 2019
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Occidental and Anadarko

109.50

THE WALL STREET JOURNAL.

Home World US. Politics Economy Business Tech Markets Opinion Life&Arts RealEstate WS

bcéidelltal Chief Defends Anadarko Deal to Shareholders 100.00

In sign of dissent, Occidental board sees lowest vote totals in years

N N 75.00
) \
‘ ¢
50.00
.‘.'0 -
g R Occidental Petroleum Corporation (OXY)
‘ ; NYSE - NYSE Delayed Price. Currency in USD
54.97 -1.36 (-2.41%) ey
anny O , ‘ At close: May 10 4.01PM EDT

ce in Beverly Hills, Calif. on April 29. PHOTO:

ve Vicki Hollub is seen at the Milken Institute Global Confere
NEWS i
DDDDDDDDLDDDDDDDDDDDDDDDDDDDDDDEDDDDEDDDDDDDDDDDDD

By Bradley Olson
May 10,2019 2:30 p.m.ET |

Occidental Petroleum Cr

KYLE GRILLOT/BLOOMBER

2010 4}252011 2013 2014 2015 2016 201 2018 201
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Anadarko Spending $1.3 Billion ‘@ Petronercs
in the DJ in 2019

Focused 2019 Capital Allocation and Activity

ANADARKO CAPITAL BY AREA'

g g
($ MILLIONS) = | e
Expl 32058 OPERATED WELLS OPERATED WELLS
. $250
200 ¢ 150 - 175 10-15
Int'l X CAPITAL ($MM) CAPITAL (SMM)
e ~$1,400 ~$250
GOM
Development
$500 U.S. Onshore
$3,150
DJ BASIN GULF OF MEXICO
OPERATED WELLS OPERATED WELLS
275- 300 7-9
CAPITAL ($MM) CAPITAL (SMM)
'Does not inckide exp WES capital of $1.3 - $1.4 billion ~$1 ’300 ~$500
*Does not include capial investments for Mozambique FID, anticipated in 1H2019

@!\NA()AI(K() PETROLEUM CORPORATION

Source: Bank of America 2018 Global Energy Conference, November 15, 2018
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Are well spacing issues really ‘@ petronerds

cgoing to kill the boom?

Tight Squeeze
THE WALL STREET JO[BNAL Inrecent years, oil producers have drilled “child wells” in close proximity to increase the number of drilling

locations and extract more oil and gas. New studies indicate that adding too many wells diminishes
production in each well

Estimated production loss from

MARKETS R R Newvsssmmanastion overdrilling in South Texas
Shale Companies, Adding Ever More Wells, Threaten Future of U.S. Oil Boom | 7. W [

r 375 ft.apart

28%loss
in production

can suffer due to lowered
pressure.

Newer wells drilled close to older wells are generally pumping less oil and gas and could hurt output, leading frackers to cut back on the number of
sites planned and trim overall production forecasts

275 ft.apart
40%loss

By Christopher M. Matthews, Rebecca Elliott and Bradley Olson @ 0 COMMENTS
March 3, 2019 6:26 pm.ET

Kick-off point
Beginning about 500 feet above

the shale formation, the well is dug
Multiple wells are horizontally.
drilled into the
same reservoir.

Horizontal sections
Aredrilled up to several miles.

5,000-
10,000 feet
deep

High
Proppant

Volumes

Recipe for
Poor Well
Performance?

High Fluid And Tight

Volumes Spacing

The shaleis cracked with
sand and water, allowing the

gas or oil to be pumped out.
Wellbores

Encased in steel
and cement

0ss); excluding mobile size: Energy Department (drilling); American Petroleum Institute
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Changes in Inventory — petronerds

Changes in Spacing — EVOLVING

Delivering on Wider Spacing Earlier than Promised

Optimizing the 20

9 Plan
Wells per DSU ﬂ PARSLEY

Formation DevelopmentZone ~  NAV/ _ ROR/ [ “Transformational’ 2017 | [  “simpifiec” 2018 | 2019 Action Plan
Tight Spacing  Wide Spacing

“NPV-Focused” > “ROR-Focused”
§ 5 Boost capital efficiency by 8-10%+ and
Achleve scale ¥ prog to self-funded growth
Large rig ramp and delineation-heavy Steady development pace across Reduce activity, increase proppant, high-
development program geographically balanced program grade development approach
~8-16 across ~8 across ~4-8 across

Monitor peer results (Midland/Martin)

Monitor peer results (Midland/Martin)

Increased proppant (Midland/Martin)

Initial test (Upton)

(@)
@
O Initial Parsley operated test (Upton)
(C)
@

Midland Basin

Well Selection
J ..... Stacked configuration (Upton/Reagan);
\

330' density tests (Reagan)

Test lower proppant loadings Increased proppant (All Counties)

Stacked configuration (Upton/Reagan)
and lower proppant tests

/... Stagger configuration (Upton/Reagan)
and increased proppant

0@ g0 0G6@g®0®00

O Initial success (Reagan) Delineation work (Reagan/Glasscock) Defer activity (low Waha prices)
O Monitor peer results (Midland/Reagan)
3BS O Initial test (Reeves) Monitor peer results
A” Second quarter Completlons WI” be de Veloped n Delaware Basin UWCA O Initial test (Pecos) Stagger configuration
Well Selection LWCA . Increased proppant (Pecos)
th e U WC/M WC a t 4 8 We,ls per D S U uwce O Initial test (Pecos) Monitor peer results

I A R E D O Note: Excludes ABW, Canyon and Spraberry formations 8
I . Primary Development Focus e Secondary Development Focus (1-2 wells) O Future Development Potential

— Drilling spacing unit (DSU)
PETROLEUM

16

Source: Laredo, May Q1 2019 Earnings Source: Parsley Energy, May 2019, Q1 2019 Earnings
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Chesapeake’s Tweaks on petronerds

Spacing/Completions

EAGLE FORD WELL SPACING

OPTIMIZED COMPLETIONS

YIELDING RESULTS > ENHANCING PRODUCTION -

Driving significant efficiencies Significantly reduced parent-child EUR

<
. . , .
* 45% reduction in average stage pump time degradation with 660" spacing

30% reduction in pumped water while maintaining Increased Spacing and |arger completions

sand volume contribute to lower decline rates Q

~190% improvement, 6.7 mbo,"” over historic

performance in traditionally weaker-performing Lowest well cost per foot operator on the

portion of the play western portion of the play"

Bell Pad Oil Production
(Avg. Lateral Length of 7,000")
3, — — Maturity Windows
Well Productivity Progression — West Four Corners Region (
. === CHK Bell Pad Production — F
D Offset WRD Pad w— | ower Eagle For Condensate/W
l(.‘, 000 Dr
c ~190%
E 4 & increase
E S . D
(=]
g 1o -y
5 s
3 6 2 Range of production oulcomes
o Rl Jun-11 Now-11 May-12 Nov-12 May-13 Nov-13 May-14 Nov-14 May-15 Nov-15 May-1€ Nov-1€ Apr-17 Oct-17 Apr-18 Oct-18

CHESAPEAKE — == 5

ENERGY 1Q 2019 Earnings 10 CH ESAPFN'?:E;E 1Q 2019 Earnings 13
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EOG vs. PXD on Well Spacing

mustry-Leading Well Productivity with Tighter Spacing in 2018 & ) Capitalizing on Unmatched Footprint in World Class Asset

Delaware Basin

6-Month Cumulative
Oil Production

(Bo per ft)

B EOG M Peers’

20

10

Horizontal Development Strategies Pioneer’s Well Productivity by Year
Peers Pioneer fm
EOG ° 2
=

o. ° 000 ® o o °:

® ° ° [S—— e — S
L2 3 <600’ -850’ g
L4 3
o

.~ PY & “Inventory Maximization” Returns Focused a L E
o

m:

P L4 @ Increases well communication @ Optimal well performance % a
@ Downspacing degrades productivity @ Maximizes returns é
L ] L4 ® Increases parent-child relationships ® Less capital intensive ¥
° Days on Production
Pioneer’s ~680,000 net acres allows for optimal development strategy minimizing parent-child impacts
500 1,000 1,500 2,000
Average Spacing to Closest Well (Ft)

PETRONERDS LLC

PIONEER \ 15 |

WWW.PETRONERDS.COM | 970-329-1645
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Schlumberger Has Concerns, Again

....the well-established market consensus that the Permian can continue to provide 1.5 million barrels per day of annual production growth for
the foreseeable future is starting to be called into question. ....we believe the main challenge in the Permian going forward is more likely to be
reservoir and well performance as the rate of infield drilling continues to accelerate.

At present, our industry has yet to understand how reservoir conditions and well productivity change as we continue to pump billions of gallons
of water and billions of pounds of sand into the ground each year.

In the Permian, the percentage of child wells in the Midland Wolfcamp basin has just reached 50% and we are already starting to see a similar
reduction in unit well productivity to that already seen in the Eagle Ford suggesting that the Permian growth potential could be lower than
earlier expected.

Schlumberger Q3 2018 Earnings Call, Paal Kibsgaard
Chase Mulvehill

....you talked about U.S. shale production and the challenges around that that you are starting to see. These challenges — is this something that
can be solved through technology or is this just reservoir challenges that we have to deal with?

Paal Kibsgaard

No. | think it can absolutely be solved through technology....it requires a bit more of a reservoir focus on how the wells are drilled, how the wells
are fracked, and we need a little bit more data to make sure that we do the right things here. But the measurements are available, the analysis
and interpretation of the measurements are available and the remedies that we need to do to the frac fluids are also available. It’s just a
matter of adopting these technologies. We have them all ready to go.
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Measuring Performance on petronercs
Proppant Volumes Pumped....”

Evolution of Unit Well Performance — Eagle Ford

Evolution of Unit Well Performance — Permian

Number of Wells Best 3-Months Oil Normalized to Proppant Pumped Number of Wells Best 3-Months Oil Normalized to Proppant Pumped
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Source: Schlumberger Investor Presentation, September 2018
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Completion Design Modifications & Petronerds
Continue

BPETRONERDS
So Called “Evolution...”

“The whole frac theory now is kind of short, shorter fatter fracs if you will rather than longer, thinner fracs, and as the whole
industry is kind of gone that way.” Centennial Resource Development, Q1 2017, Seeking Alpha

COMPLETION OPTIMIZATION PROGRAM
[CORPLETION PTINIZATION S ROBIAN | — £0G Resources
4.BBI Optimization and Cost Reduction 8B Haynesville Completion Evolution
p e High-Density vs. Old Completion Technology
ot 0 8. SEROE RO OO 0 1N YAlvork @ [Evolving completions maximize near-wellbore stimulation | 1
saowon 10 Yaowenzo fre—
iy s0re” o s 2ot

Recent Desin
2045 - Currem)

2015 Completions

Evolution of Frac Design Leading to higher EUR

Contact More Surtace Ares. 10 Welibors
"
https://i2.wp.com/www oilandgas360.com/wp- Source: Slide from Pioneer Natural Resources Q4 2016 EOG Resources, Q2 2017 Investor Presentation
content/uploads/2016/09/BBI-Frac-Design {nvestor Presentation Goodrich Petroleum, A&D Conference
Evolution.png

Presentation, October 2017
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& petronerds

Production anad
Productivity




& petronerds

Permian, DJ, Williston, Powder, and

S h a |e P ‘ ay Type Cu rves Texas and Louisiana Gulf Coast Basins

Type Curve Cumulative Barrels
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& petronerds
s Productivity Improving When Normalized for Lateral
Length? In Most Cases, Yes.

AAPG Geologic Province @ DENVER JULESB... @ PERMIAN BASIN @ TEXAS & LO... @ WILLISTON AAPG Geologic Province @DENVER JULESB... @ PERMIAN BASIN @ TEXAS & LO... @ WILLISTON
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Source: PetroNerds, DrillingInfo. Data points are quarterly averages.
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petronerds

US Shale Oil Play Production by Basin

Shale Play Production Shale Play Production
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petronerds
Williston — Continued Growth

Statewide Oil Performance Williston Basin Oil Production & Export Capacity, BOPD

Assumes Current Technology — Enhanced Oil Recovery Not Included
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petronerds

Powder — Turner Focus, Future Niobrara

$270 to $300 $505 to $525

40 Net Completions
Million CAPEX Million CAPEX

(double that of Bakken)

Powder River Basin — Growth Set to Accelerate gl?XVRBEVTRH'E%',EN'ﬁ ey ny I;owder River Basin Plays Competitive in Premium Portfolio (‘5
‘ (SM per 1,000’ Lateral)

eog
= A top-tier emerging oil growth opportunity POWDER RIVER BASIN ACTIVITY

— Stacked pay position in oil fairway (>300k net acres)
— Activity targeting Turner, Parkman & Niobrara intervals

» Averaged 39 mboe/d (46% oil) in April Dotigles

Casper

53
M Revenue! 5.1

» Project 100% YOY oil growth in 2019 W Well Cost? 41
34 3.4

Activity increasing: 4 rigs & dedicated frac crew
— Q1 2019 net production increased 15% vs. Q4 2018

Cheyenne
— Expect >50% oil exit rate growth (Q4' 19 vs. Q4' 18)

— Oil volume growth to accelerate in 2H 2019

M Profitability Ratio?

@ Upcoming Activity

» Turner in full development
I

Structural improvements to drive capital efficienc . -
P F y Operating scale driving D&C costs lower
— 2019 program focused on Turner development drilling Turner formation drilling and complet SMM

$3,240 $3,270

$2,780

— Expect savings of >$1 million per well (see chart) $8.0

Niobrara possesses scalable growth potential

— 200,000 net acres of stacked pay in oil fairway

— Initial 3 operated wells successful (avg. IP30 >1,000 BOD) X / 3
— NEXT CATALYST: Initial spacing test spud in Q1 . — = Completions 2015 Targt 1Q'19 Productior 36 mboe/d Wells to Turn in Line -
Supply Chain Net Acres 213.000 Rias ¢ 7 20 Woodford Oil Window Eagle Ford Wolfcamp Oil PRB Niobrara PRB Mowry
= 18 15
Frac Crews -1 p / :

Production Mix . . A -
Total Capex (millions) $505 - $525

CHESAPEAKE

19 Earning;

Source: Devon, Chesapeake, EOG, Q1 2019 Earnings
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petronerds
DJ Basin — “Well Positioned”

in Colorado After Passage o

Expect No Impact to Core Drilling Inventory

1. Q1 call — understand regulatory environment
2. Low, repeatable well cost

“It does not give them blanket authority to do
things like a ban or a long-term moratorium that
is effectively a ban.” - sexate MAJORITY LEADER STEVEN FENBERG?

“This is an important
step forward for the
stability of Colorado,
to end the oil and gas
wars in a way that

“In Broomfield we were fo i i
8 rtunate to work wi . Niobrara (Standard Completions) Codell
Oil & Gas, a company that is sensitive t, b Extrac_non

needs. Together we crafted a

. ” (“MOU” andum of und s Lateral Length  D&C Cost F&D Cost EUR Lateral Length  D&C Cost F&D Cost EUR
everybody wins. M ChrLc{s:(:ll(:j ou; gperator Agreement) that wcni“f.nr>beyo:l:;g (ft) ($ million) ($/Boe)) (MBoe) (ft) ($million) ($/Boe)V) (MBoe)
. & s of the typical standard i : S
1 in the industr : ; .
- ed Polis ; y- 4,200 $2.9 $10.96 325 4,200 $2.6 $9.31 345
Governor Jar - Broomfield Mayor Randy Ahrenst
6,800 $4.0 $8.61 575 6,800 $3.5 $7.16 610
Extraction already operates within the spirit of SB-181 in several aspects: I 9,400 $4.9 $7.41 825 2 mile 9,400 $42 $6.01 875
* Obtaining local * Statutory pooling * Best-in-Class BMPs recognized by * Ability to implement
permits before only occurred once regulatory agencies, third-party innovative “tankless” 2.5 mile 12,000 $6.0 $7.02 1,075 2.5 mile 12,000 $5.2 $5.69 1,140
applying for below 45%+ consent auditors and federal agencies for facility designs that
state permits in company history protection of public health, welfare protect air quality

and the environment

Extraction’s technology and innovative practices position us well to compete
in the new regulatory environment

2019, i
n House Amendments. April 3, 2019, 6  EXTR ION

SB-181 Signing Ceremony, A
) Colorado State Senate C

Source: Extraction, Q1 2019 Earnings
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Williston Basin Type Curve

petronerds
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petronerds

Williston Basin Productivity

AAPG Geologic Province @ WILLISTON AAPG Geologic Province @WILLISTON
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& petronerds

DJ Basin Type Curve
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petronerds

DJ Basin Productivit

AAPG Geologic Province @ DENVER JULESBURG AAPG Geologic Province @DENVER JULESBURG
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& petronerds
Permian Basin Well Productivity
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Permian Basin Productivity

AAPG Geologic Province @ PERMIAN BASIN AAPG Geologic Province @ PERMIAN BASIN
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