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Swing Producer?

Is the US a swing producer?

Not in the conventional sense that the Saudis are a
swing producer with excess capacity at the ready. But
in a responsive, economic sense, they are.

US Unconventional/Shale/Tight oil has not behaved as
many expected. It is important to understand that
economics/break-evens are not the only factor here.
Need to properly understand the hype around the
Permian Basin and Anadarko Basins.
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US Producers Responsive, Nimble

The US oil sector responds quickly to changes in
economics

* |tis comprised of hundreds of companies, rather than
a single, centrally controlled NOC. They are generally
nimble and quick to act.

* Like NOCs, US producers respond to a number of
incentives aside from simple economics and prices —
but in the US these incentives are apolitical and
unique to each company: acreage positions, cash-flow,
debt levels and cost of debt, geology, breakeven
prices, overall asset portfolio, and other drivers
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The Downturn Drove New Activity, Methods

The downturn did not eliminate activity, rather, it spurred
companies to explore new assets and methodologies. Many
companies have utilized the low cost environment to spend in
ways they would not have during the boom.

* After pulling back in plays such as the Eagle Ford and the
Bakken, many companies allocated capital to lesser
delineated assets (the Permian Basin and Anadarko Basin —
different reasons for each)

* The low-cost environment also allowed companies to invest
more in G&G and apply and study new approaches to drilling
and completions.
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Decline Curve — Williston, Powder River, and Permian Basins

Decline Curve for Horizontal Permian, Williston,
and Powder River Wells

600
500
400
S 300
200
100 -
\__h
0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66
Months
2011 2012 2013 2014 2015 e—2016

Source: PetroNerds, Raw Data DrillingInfo

PetroNerds LLC | www.petronerds.com

6,000

5,000

4,000

3,000

2,000

1,000

Well Counts in Aggregate Type-Curve

2011 2012 2013 2014 2015 2016*

| 970-329-1645 5



"BPETRONERDS

EOG Resources — Completed Well Cost Example

One of the top shale/tight oil producers in the world is actively working to
drive costs to $30 a barrel and has committed to 30% rate of returns at $40.
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Cost Reductions and Efficiency Gains
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Potential Sustainable Well Cost Reductions in US Land

Increased well design S
complexity 2014—2016 C?\Z;ag:;
Service

ol Price needs Integration,
Pricing o9

toincrease Collaboration

-
173
o
(& ]
2
o
=)
=
7}
>
<<

2014

Comparable average
well cost

B s e S ot Schiumberger

Source: Schlumberger Presentation — Simmons 2016 European
Energy Conference, Aug 2016

www.petronerds.com | 970-329-1645



“BPETRONERDS

Changes in Well Placement and Completion Designs

Rock analysis and the evolution of completion designs is leading to tighter, more well
placed fracs.

EOG Resources

EOG Resources High-Density vs. Old Completion Technology
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Shale Oil Production by Basin/Reservoir

Major Shale Oil Basin and Reservoir Production
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The Rig Count Keeps Rising — Weighted Towards Permian

Rig Count for Major Qil and Gas Plays
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Shakeout Not as Prevalent as Many Expected

Private equity and other money waiting on the sidelines is still a huge component preventing
a larger energy shakeout (Bankruptcies, M&A, large asset sales). Prices for assets, especially
in the Permian Basin, are still exceptionally high given $40-S50 oil prices.

Since April 2015, Haynes and Boone, LLP has conducted four borrowing base
redetermination surveys, including one most recently in September 2016.

Survey respondents included executives at:

Oil and gas producers

Oilfield services companies
Financial institutions

Private equity firms
Professional services providers

The objective was to get a better idea of what lenders, borrowers (producers) and
others are expecting regarding upcoming borrowing base redeterminations in light
of the price uncertainty in the commodity market.

The following is a summary of the September 2016 survey results and a
comparison of some responses from prior surveys.

Source: Emerge Energy Services, September 2016 InvesterPresertation |

Question 5:
Based on recent market conditions, which will be the top two capital sources
for E&P companies over the next 12 months?

haynest

Traditional
Banks: 39

Public Equity
Offerings: 56

High Yield Debt |
Offerings: 29 .

RESPONSES
TOTAL

289"

Private Debt: 55

Private Equity:

Haynes and Boone
ing Base Redeter inati
Survev: Fall 2016

*Up to two options could be selected.
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Call on Services

-
Sand Industry Demand — Robust Projections furhar Should oil prices rise, the
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namely increased sand intensity per well and increased wells drilled per rig
Frac Demand Forecast sand will ||ke|y be
(bn pounds) . . .
maintained and will
145
135
125
115 106
105

& mean that their could be
tightness in the pressure
1 pumping market given

N the increasing volumes of
- il

sand and fluids being
pumped downhole.

M Consensus M TPH Estimate M Jefferies Estimate M GS Estimate

Source: Tudor Pickering Holt & Co, Goldman Sachs, and Jefferies investment research.

Source: Emerge Energy Services, September 2016 Investor Presentation
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Proppant Usage Continues to Escalate

In the Haynesville, we are currently fracking a 10,000-foot lateral well with 50 million pounds of sand, or roughly
5,000 pounds per lateral foot, at ultra-tight cluster spacing. This completion will have the largest number of
stages we have ever pumped in the Hayneuville in a single well, and the well should be placed to sales in the next
few weeks. We are recognizing transformation value improvements in this asset and we look forward to sharing
more results of our progress in the Haynesville in the near future.

Seeking Alpha, Nov 3", 2016 Chesapeake Energy Q3 Earnings Call Transcript
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Step Change in Thinking about Drilling, Completing, and Fracing

...we continue to drill our laterals in better rock...we are taking a lot of time and effort, picking out the best quality rock in each one of these plays and keeping the
lateral in that longer...we now are doing a much better job with these high density fracs and better distributing the frac along the lateral, connecting up more of
that good rock. And it certainly lowering our decline rates over time and that makes it easier to grow production...No two wells are exactly the same. We always
customize the completion job based on the geology. So we are implementing those types of techniques really there at Antelope and in the Bakken core. Obviously, we
are doing that in the Eagle Ford and the Delaware Basin as well. But, we are seeing a tremendous uplift in the productivity of the wells.

We are fairly convinced that we are not competing for a reserve with offset wells. And the reason is that these high density completions they do two things. They
connect up more of the rock along the lateral and the second thing they do is, they really help contain the geometry of the frac. So the frac does not frac out as
long it's far in a lateral extent or even if it doesn't frac vertically a great distance to connect up a significant amount of rock. So the fracs are not competing with
each other for production. So we used to think, it has really been a shift in thinking, we used to think that these big fracs just connected up a lot of rock both laterally
and vertically, but as we go forward and we change the design and we get more data we become more convinced that the frac is just, especially these high density
fracs is really most effective very, very close to the wellbore. So that is really helping to boost our confidence and that we're going to add additional reserve potential
going forward.

Seeking Alpha, Aug 7th, 2015 EOG Resources Q2 2015 Earnings Call Transcript

On these integrated completion, it's not a whole lot of different than what we've always been. We've always really focused on the very best rock and the very best
interval within the overall section. And we try to keep our lateral in that and then when it comes with completions, we integrate that in as well. And we do very; we
basically design each stage for the well and for that specific portion of the lateral.

What we're actually seeing on our new completion approach is by targeting the wells in the better pay zones and then doing a better job of placing the completions
along the lateral is we're seeing actually that declines are flattening over time.

Seeking Alpha, May 5th, 2015 EOG Resources Q1 2015 Earnings Call Transcript

A high density completion is simply various techniques used to maximize the amount of rock connected to the well bore. Due to geologies those techniques will change
from one county to the next and we are making progress determining how to tweak those techniques across our acreage.

Seeking Alpha, Feb 19", 2015 EOG Resources Q4 2014 Earnings Call Transcript
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Permian Basin — Vertical vs. Horizontal Production

Permian Basin Vertial and Horizontal Well Oil Production
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Permian Basin Wells (H) Brought Online Since Jan 2015

By Operator
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Permian Basin — New Mexico — Horizontal Production and Decline Curve

New Mexico Permian production has flattened somewhat, but performance gains have
continued
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Permian Basin New Mexico Bone Springs

Bone Spring reservoir production has flattened, but significant productivity gains
have been achieved over the course of 2016
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Permian Basin — Wolfcamp

Permian Basin - New Mexico - Wolfcamp Permian Basin - Texas - Wolfcamp Production
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Williston Basin Production and Decline Curve
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Powder River Wells (H) Brought Online Since Jan 2015

By Operator

By Productivity
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Powder River Basin Production and Decline Curve

Powder River Basin Production Powder River Basin Decline Curve

160,000 30,000
400
140,000
25,000 350
120,000 300
20,000
100,000 v 250
o
o o
> 80,000 15,000 % > 200
60,000 * 150
10,000
40,000 100
5,000
20,000 >0
S ——
e h N M % h O~ o0 O u o on oo 0 3 6 9 12 1518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66
O 0 0 0 Q0 090 o900 o dd d d d d
S SS9 ggg9gg9g999 Months
~ S > " " S =" > """=">"="""="-""&"-""=-_—-
| N N < 1N O™~ 0 0O O A N A N o<
— =
WCNT LiQ 2011 2012 2013 2014 e=——=?2(015 e=—2016

Source: PetroNerds, Raw Data DrillingInfo
PetroNerds LLC | www.petronerds.com | 970-329-1645 22



