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A Photograph From My Family’s Photo Album

That is dad’s Packard in the
foreground...

Mom'’s handwriting on the photo
says barbeque at the Bakken well.

Turn’s that dad was the attorney
for the Bakken family and Master
of Ceremony’s at this Bakken well
celebration.

I was probably there as a baby of
maybe two. Early 1950's!

The Bakken family were hard
working Norwegian farmers.

The well wasn‘t that good, as we
didn't have the technology we have
today.



Welcome to the “Kuwait on the Prairie!”

Tom Rolfstad, Director, Williston Economic Development

My Safe Harbor Provision

“Everyone in the Bakken is
struggling to keep up with things, so
in the interest of time please use this
presentatlon as a means of learning
what is happening.

Please use xour own judgment in
evaluatmg what it means to you. This
is the way I see the world at the
present time.

Change is constant here, so I can

assure you that how I see the world
will change again in 30 days.....

It will just be bigger! TR



World’s Largest Oil Exporters
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Exxon Tops Apple!

Exxon tops Apple

Exxon Mobil passed Apple as the
world’s most valuable company Friday.

$700 billion
Market value
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Source: Bloomberg News
BAY AREA NEWS GROUP
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Who Owns “Big 0il?”

6.6% Other Institutional Investors
[ 2.8% Corporate Management of
Oil Companies

20.6%
¥’ Asset Management
31.2% Companies (Including

Pension Mutual Funds)

funds

21.1%
Individual
Investors

Source: SONECON, Oct 2011
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0 Current shale |

Slacked plays
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* Mixed shale & ¢cha
** Mixed shake & brd
*** Mixed shale & tigh
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Sosree: Baker Hughes — Natural gas = Crude oil




Wllhston Basm S Geologlcal Theory




Cumulative World Consumption of 0il, Gas and Coal
Since 1850
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Figure 109. Cumulative world consumption of oil, gas and coal since 1850.%2

A total of 3,083 blllion barrels oil equivalent of hydrocarbon energy have been consumed as of year-end
2011,




Definition of Proven Reserves:

“Quantity of energy sources estimated with reasonable certainty,
from the analysis of geologic and engineering data,

to be recoverable from well established or known reservoirs
with the use of:

A existing equipment
A and under the existing operating conditions.”

What was a “proven reserve”in 1951,
is far less than today...

Technology makes the difference!




Technically Recoverable - There’s a difference!

1.4 Trillion Barrels

2%

Proven Rosorves
21 Bllllon Borrels







Technology Progression, ND and MT

Daily Qil Production (Bopd) Wells
350,000 7,000
300,000 6,000

Single Leg HZ
250.000 Liner / Multi-stage Frac 5,000
200,000 4,000
150,000 3,000
Multi Leg HZ
Open hole Frac
100,000 HZ wells 2,000
No frac
50,000 \\ 1,000

Source: Continental Resources




Estimated Ultimate Recovery
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Driling  Frac stages and lateral length EUR Est, drilling finding cost
ulplugs Single lon 127,000 boe $34/boe
) 7 stages short 236,000 boe S21/boe
, 12 stages short 411,000 boe $13/boe
= 20-32 stages long ~500,000-700,000 boe  ~$15-$11/boe
Ao
10,000 20,000 30,000 40,000 50,000 60,000 70,000 £0,000 90,000 100,000 110,000120,000

Cumulative oil, bbl

Source: Brigham Exploration




Bakken Total Oil in Place Reserve Estimates

Price, 1999 - High End
503 Bbbl

Price, 1999 - Average

413 Bbbl
~ Price, 1999 Flannery & Kraus, 2006
Low End 300 Bbbl
Schmoker & Hester 1983 / 271 Bbbl

132 Bbbl

Bohrer et al., 2008
167 Bbbl

Dow, 1974 Webster, 1982 (ND Only)
10 Bbbl 92 Bbbl Meissner
| & Banks, 2000

32Bbbl 2

A

7 I/ 2, e < X )
) 9 9, 9 [#) [2) [7)
¥ ) %% % % % o
USGS, 2008
Technically Recoverable
Reserves

3.65 Bbbls (US Only)




U.S. Horizontal Crude 0il Growth 2005-2012
Only Two Major Drivers

L0

| Bakken and Eagle Ford = §2% of Current Horlzontal Crude Ol Production®

Eagle Ford
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DOMESTIC VS. IMPORTED OIL
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The Success Ratio In The Bakken

“100%"

This is revolutionary!




N “This is more like
’ mining coal than

[ (4

drilling for oil...

Harold Hamm, CEO, Continental
Resources
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Horizontal Drilling Changes The Game




Pad Drilling Concept




Horizontal Stage Frac

PennWest

ENERGY

2000m DEPTH RESERVOIR — COST COMPARISON

Advantages
+ Lower equipping costs

» lLess surface land
disruptions

+ Reduced operating
costs

« Improved water
injection rates which
will improve sweep
efficiency and recovery

G40 ACRLS

20 ACRE SPACING
32 wells
{1 Frac each) x
$0.85MM/well D&C

$27MM

20 ACRE SPACING

— 4 wells

(8 Fracs cach) x

. $3.0MM/viell D&C

2 $12MM




The Spacing Unit: The Basic Building Block

WELL PATTERNS
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ECO Pads: Provide Operational Efficiency

1,280-acve Spacing
ualt { 500-1t sethack

il

= 50-ft sethack

2[E
|

| % 500-1t sethack

1,280-acre spacing |
unit 2




Large Continuous Acreage Spots

T Key Points:
-Smart Pads minimize
FourWell Spacing Pattern perHorizon surface footprint
sapone -Reduces D&C Costs
mm - '."i::x': °
= f\!l = J/r -Allows for simultaneous
ksl stimulations
-Permits use of
s centralized tank batteries
worm, —|4




s BRIGHAM Oll Rich Basin

Continues to Provide Growing Resource Base for Development - RoSs

Key Points \ LP = Lodgepole = == @ == =1
SC = Scallion Limestone Dolomite/ Shale Dolomite/ Shale Dolomite Dolomite
= Micro-Seismic interpretation UB = Upper Bakken Limeitone Limestone
Indicates 500" Avg. Lateral M8 = Middle Bakken
Frac BExtent (1,000 Total) L8 = Lower Bakken
= Most of the frac energy within ::: i :T:::::::::::’
2-300" of well bore

= Potential for additional
increased density drilling (5
wellsfhorizon?)

= Expect continued Improvement
in recovery factors

= Option on refracs / secondary
recovery

Other targetsireservoirs: 100

Red River — BEXP 4 110 Vet Mortr
discoveries in 4 attempts

U

M3F

Heath/Tyler
Ratcliffe

Mission Canyon

Lodgepole
Nisku il

Duperow 100

Winnipeg

Deadwood /

I Propped Fractures l [ Other Potential ] | un-propped Fractures |

21




Bakken Oil Play Phases Of Development

Phase 1: Territorial Play

One well per
1280 acre spacing unit.

2-4 years?
No more leasing...




Most Of The Bakken Formation Is Under Privately
Owned Minerals
Therefore the oil companies lease the minerals from

farm families and their relatives...
Lease terms:

Royalty to Lease bonus to
Year: Term mineral owner mineral owner
1960 10 years 1/8th or12.5% $25-150/acre
1980 5 years 1/6t" or 16.6% $100-
400/acre
2010 3 years 3/16t" or 18.25% $300-600/acre

Today 3 years 1/5th or 20%+ $2,000+/acre




Once arigis drilling
it can tie up an expiring lease




A producing well ties up the lease
for the life of the well




Territorial Play
Price of leases and the success of wells
Motivates oil companies to drill the leases within
their present lease term!
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Territorial Play
APPEARS CHAOTIC

A Very Truck Intensive

A Well Drilling Driven By Lease Expirations
A Spacing Units Appear Chosen At Random

A Not Driven By Expense But By Time

A Cost of Labor & Housing Not an Issue

A Like Opening Day of Christmas at Wal-Mart




Phase 2: Infield Development Play

Now that the leases are tied up....

Let’s extend additional laterals into every
1280 acre spacing unit!




Infield Development Phase
INCREASINGLY ORDERLY

A Eliminate trucks - Install Pipelines

A Well Drilling Driven By Returns and
Operational Efficiencies

A Spacing Units Developed Sequentially
A Drilling Driven By Expense Not By Time
A Cost of Labor & Housing Is An Issue

A Like Building Homes in a Subdivision




Flex Rigs
Can walk 1000 Feet in One Day
vs.
3 days to Move Conventional Rigs
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Drilling Efficiencies Result in
40% More Wells Per Rig

Wells/Year
300

Wells per

Rig/Year
15

250

200

150 -

100 -

50 -

- 10







Infield Strategy — Bakken Play

Four horizontal wells into each 1280 acre spacing unit!
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144 Bakken wells per township!




Infield Strategy — Three Forks Play

Four horizontal wells into each 1280 acre spacing unit!

> | a4
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e 4 3| D 1l

3
i | B 1
Another 144 Three Forks wells per township! 288 total!




One GIANT Industrial Subdivision!
The size of an entire state!
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See the linearity!

REGIONAL DRILLING ACTIVITY IN THE BAKKEN
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Williston Basin Subdivision!




One Developed Township!
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Williams County has 60+ Townships
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CORE BAKKEN ACREAGE IN 10 COUNTIES

(Shown in green)
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Q. How long will drilling last?

*Depends on how many laterals / spacing unit
*Price of Oil

* 4 of rigs, etc.

A. Guestimate:

1 lateral per spacing = 2-4 years
8 laterals per spacing = 15-25 more years

Experts have been agreeing on 42-52,000 wells to drill

2100 wells per year



GommaRoy___Resiiny The Bakken Paradox
Exploring while developing

17 Producers
(since January 2008)

s 4,298 Producers

owet Development
Program

°l1 752 Producers

Exploration Program

2 Producers
Accelerated derisking
planned for 2013-2014

308’

Accelerated derisking
planned for 2013-2014

THREE FORKS

BAKKEN PETROLEUM SYSTEM

Test program planned 2013




CLR: First Full-Pattern 320-Acre
Development Pilot

3 tests (Nov 2012-Feb 2014)
14 wells per 1280 unit

4 MB, 3TF1, 4 TF2, 3 TF3
Micro-seismic monitoring

1320’ same zone inter-well
spacing/660’ offset

e S & & &




Continental Resources
14 well drill pad - Near Williston

Robb Siverson Photography

New Estimate = 80,000 Wells



160 & 320-Acre Pilot Density Projects: 2013-14

320-Acre PiIo

160-Acre Pilo

1 MILE

4 3 project areas, $123MM net cost 4 1 project area, $36MM net cost
4 1,320 ft. same-zone spacing 4 660 ft. same-zone spacing

4 34 gross (23 net) wells 4 13 gross (6 net) wells

4 Microseismic monitoring




Future Implications

from Continental Resources:
8 Well Pad =52,000 wells
14 Well Pad =80,000 wells

30 Well Pad = 150,000+ wells?




Phase 3: Develop Additional Zones
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Oil produced from some 17 zones
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Phase 4: Enhanced 0il Recovery

Rework Existing Wells
With Traditional Techniques
With Newly Developed Techniques




Phase 5:

Production Phase
will last a long time!

A 8,000 producing wells today.

A 2,100 wells drilled /year (common goal)
A-50,000 80,000-150,000+ wells to drill!
A 1-3 production workers/ well (Rule of thumb)
A Each well will produce for 30-40 years
A Technology and oil price is your friend




This is an industry, not a boom.

Rockin'
the

It is going to last for a very long time!







A lot of things dont last 60 years!
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