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North Dakota Oil Production
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3,830  Bakken and Three Forks wells drilled and completed
36,000 more new wells possible in thermal mature area
Proven=7 BBO — Probable=10 BBO — Possible=14 BBO (billion barrels of oil)

= History Bakken - Three Forks P10 = Bakken - Three Forks P50 = Bakken - Three Forks P90




\ North Dakota Oil Production and Price
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3,249  Bakken and Three Forks wells drilled and completed
30,000 more new wells possible in thermal mature area
P90=5 BBO - P50=7 BBO — P10=11 BBO (billion barrels of oil)

= Bakken - Three Forks P90 =—8— $/Barrel History & DOE-EIA Projected

$/Barrel P10

m— History Bakken - Three Forks P10 == Bakken - Three Forks P50
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United States Daily Oil Production -- March 2011

Texas 1,287,000
Alaska 679,000
California
North Dakota 360,000
Louisiana [ """1200,000
Oahoma ["""""7196,000 Dec 2011

New Mexico [ —]182,000 535,000 ho p d

Wyoming [T ] 146,000
Kansas 118,000

Montana 66,000

Data from US Energy Information Administration
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6470 total wells — 3249 Bakken horizontal (50.2%)
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Production 534,851 bopd (appr 468,000 from Bakken—87.5%)



North Dakota Industrial Commission Cases Heard
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North Dakota New Well Permits Issued
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A MDIC REDMS - [frmLocWells : Form]
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Rigs and "LOC" Wells Legend: Run Query Sort By ﬂj'
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Comiy | Locs |Riz A | am) | O s | Bones | Locs | R1gs | @R) | P |
BILLINGS a4 |8 5.5) ABRAAS PETROLM CORE. 3 3 N
BOTTINEAU 15 |1 (15) AMFRICAN EAGLE 1 1 1 |@ |1
BOWMAN g ARSENAL ENERGY USA INC. 2 2
BURKE 64 13 |(49) BALLANTYNE OLL, LLC 3 1
DIVIDE 46 |8 (5.8) EALLARD PETROLEUM 2 1 1
DUNN 0236 (5.6 * BAYTEX ENERGY USA LTD 1 52 @23
GOLDEN VALLEY 2 2 o) BENNET SWD, LLC 2 1
HETTINGER 3 BRIGHAM OIL & GASLP 2 816 (3 15
MCKENZIE 285 (56 [(53) BUCKHORN ENERGY SERVICES 5 2
MCLEAN g 2 4.5) * BURLINGTON RES O&G CO g a8 7 (69 21
MOUNTRAIL 172 30 (5.7 CHESAPEAKE OPERATING INC 1 12 2 | 2
RENVILLE 11 |1 1) CHIMNEY SWEEP OIL & GAS CO 2 1
STARK 2 6 7 * CONTINENTAL RESOURCES 12 (103 |20 |(5.2) |47
WARD 1 CORINTHIAN EXPLORATION 1 4
WILLIAMS 194 (38 |(5) * CORNERSTONE NAT RESLLC 1 501 5 |3

CRESCENT PT ENERGY US 1 g |3 27) |5

DAKOTA-3 E&P CO 1 29 |5 58) (29 -

ShowAIL | Touts[1108 [202 [(5.5) 7 Commentsiistiorthe Operator 1108[202 |(5.5) [426
ATl Riga / Loc Walls
vvFileNo|  Operator | Well_Nm | Field | Cnty | Rig| Stat »

id 9388 SLAWSOMN EXPL MOEN 1-35 SWD TIMBER CREEK.  MCK Y |DREL
- 11259 PETRO HARVES OPSETH 2941 SOUTH COTEALU  BRK Y A
. 12923 WHITING OIL AN ROXANE 21-16H PARK BIL Y DRL
. 16435 WHITIMNG OIL AN BSMU 3204 BIG STICK BIL Y DRL
. 18821 XTO ENERGY IN/ROUST 34X-7G HOFFLUMND WIL Y DRL
- 18939 TRUE OIL LLC  ANDERSON 12-18H BUFFALO WALLOWMCK Y DRL
. 18969 PETRO HUMT LL FORT BERTHOLD  148-95-27A-34-1H  WILDCAT DUN Y DRL
. 19456 HESS CORPORY RS-BALL-157-90- 222TH-1 CLEAR WATER MTL Y DRL
. 19685 FIDELITY EXPL § KOSTELECKY 5-8H HEART RIVER STK Y DRL
- 19835 HESS CORPORy SKJEI MIDWEST TRUST 15-35H RAINBOW WIL Y DREL
- 20035 DAKOTA-3 E&P MAGGIE OLD DOG 19-18H REUMION BAY DUN Y DRL
. 200583 5M EMERGY CC MELSOMN 15-11H WILDCAT MCK Y DRL
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North Dakota Well Depth and % Horizontal
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North Dakota Average Monthly Rig Count
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NORTH DAKOTA -93 DRILLING RIGS - Feb 2010

F 5% » | ‘x
‘-Ef ﬂ 3 H \1 K W _

;"‘ ;.r'.l‘- ;2%9‘93 -_.a' F—L e \ ‘\

:'-‘;EF 53;?5?%3 ] % . W ]

S R I C ]

»
-
-

Two years ago, drilling activity was focused

iIn Mountrail and Dunn Counties.




NORTH DAKOTA - 167 DRILLING RIGS - Feb 2011
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One year ago, drilling activity was focused

In Mountrail, Dunn, McKenzie, and Williams Counties.
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ORTH DAKOTA - 202 DRILLING RIGS - Feb 2012

Current drilling activity is focused

In Mountrail, Dunn, McKenzie, and Williams Counties.



J. n%\ North Dakota Monthly Production Top 12 Counties
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y 'n% H MONTHLY OIL PRODUCTION FOR LOCAL COUNTIES
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MONTHLY OIL PRODUCTION FOR LOCAL COUNTIES
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Jil MONTHLY OIL PRODUCTION FOR LOCAL COUNTIES
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Eﬁl MONTHLY OIL PRODUCTION FOR LOCAL COUNTIES
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H i":h \ MONTHLY OIL PRODUCTION FOR LOCAL COUNTIES
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ES MONTHLY OIL PRODUCTION FOR LOCAL COUNTIES
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TYPICAL HORIZONTAL OIL WELL

' 0-5/8” in 13.5” Hole

* Drill with fresh water
* Total depth below lowest potable water
* Run in hole with surface casing
 1st layer of surface water protection
 Cement casing back to surface of ground
« 2"d layer of surface water protection



TYPICAL HORIZONTAL OIL WELL

qw 0-5/8” in 13.5” Hole

Kick-off

Point [ Drill vertically to kick-off point
* Run in hole with bent assembly
 Downhole mud motor




GeoSteering Tool

PowerPak
PDM

Surface Adjustable
Bent-housing

E-Mag

NBS with Bit Resistivity,
= Azimuthal Resistivity,
Gamma Ray————illll Gamma Ray, Inclination, RPM

Azimuthal Resistivity 3/4° Fixed Bent-housing

Stabilizer
+
Bearings

z

=2,




TYPICAL HORIZONTAL OIL WELL

0-5/8” in 13.5” Hole

7” Casing

Cement

WAV OASY SR FATS AN

Fa s

Kick-off
Point

Build _
section * Drill 8-3/4” hole to pay

* Run in hole with 7” casing

« 3'd Jayer of protection
« Cement 7” casing

- 4th [ayer of protection

. F v
- RPN .



TYPICAL HORIZONTAL OIL WELL

9-5/8” in 13.5” Hole

7” Casing
Cement
Kick-off Build
Point

Section

Horizontal lateral Middle Bakken



TYPICAL HORIZONTAL OIL WELL

4.5” Run Iin hole with:
Frack ¢ 4.5” liner
String ]

« 5t Jayer of protection
cement * 30-40 swell packers
* sliding sleeves

Packer

Middle Bakken

— WS - . [ SEE  EEY B R SR

4.5” liner



TYPICAL HORIZONTAL OIL WELL

4.5”
Frack
String

Cement

Packer

Middle Bakken
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4.5” liner



TYPICAL HORIZONTAL OIL WELL

4.5”
Frack
String

Cement

Packer

Middle Bakken
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TYPICAL HORIZONTAL OIL WELL

4.5”
Frack
String

Cement
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TYPICAL HORIZONTAL OIL WELL

4.5”
Frack
String

Cement

Packer

Middle Bakken
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TYPICAL HORIZONTAL OIL WELL

4.5”
Frack
String

Cement

Packer

Middle Bakken
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TYPICAL HORIZONTAL OIL WELL

4.5”
Frack
String

Cement

Packer

Middle Bakken



WHY FRACK THE ROCK?

» already developed easy oll
* oil flows easily without fracking

» Unconventional Reserves
* reservoirs are tight
* uneconomic to produce w/o fracking
» must create a path for oil to flow



_____

Thousands of fractures are created
 « pumping water at 6,000-9,000 psi

| i - millions of pounds of sand and
- ceramic beads are pumped with the
Water to hold the fractures open.
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., Purposes of frack fluid

2 -+ gel strength to carry sand

X

* Frack fluid is produced back as
~ flowback

i v“
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Hydraulic Fracturing:

pumped into the well to Form mic




Three-Dimensional Geologic.Model of the Parshall Area

Uranium/Coal :

Shallow Gas
Frac Proppant
Geothermal
Base Freshwater
Sea Level
Salt-Water Disposal = Dakota Fm
Salts/Air Storage Piper/Opeche Fms.

CO,Sequestration Minnelusa Fm.

& Rival/Lodgepole Fm.
Bakken/Three Forks Fms.

Prairie Fm.

Oil & Gas |
Oil & Gas &

Potash

o Red River Fm
Deep Gas B

Precambrian
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NORTH DAKOTA
GEOLOGICAL SURVEY




Base of fresh water

Oil & Gas

Sea Level

Bakken/Three Forks

Precambrian
Basement

Oil & Gas zone is 1-1/2 miles below fresh water zone



North Dakota Oil vs Water Production
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Industrial Commission Regulation

» Water flowback after frack
 Storage In open pits prohibited
* Disposal wells permitted through
Underground Injection Program
» Disposal zone is 2,500 feet below
potable waters



Base of fresh water Sea Level

Dakota Fm.

Salt-Water Disposal H

Bakken Fm.

Disposal zone is 1/2 mile below fresh water zone



What Does Every New Bakken Well Mean to North Dakota

A typical 2011 North Dakota Bakken well will produce for 28 years

If economic, enhanced oil recovery efforts can
extend the life of the well

In those 28 years the average Bakken well:

Produces approximately 550,000 barrels of oil

Generates over $20 million net profit

Pays approximately $4,360,000 in taxes
$2,100,000 gross production taxes
$1,900,000 extraction tax
$360,000 sales tax

Pays royalties of $7,600,000 to mineral owners

Pays salaries and wages of $1,600,000

Pays operating expenses of $2,300,000

Costs $7,300,000 to drill and complete



What Does Every New Bakken Well Mean to North Dakota

A typical 2012 North Dakota Bakken well will produce for 45 years

If economic, enhanced oil recovery efforts can
extend the life of the well

In those 45 years the average Bakken well:

Produces approximately 615,000 barrels of oil

Generates about $20 million net profit

Pays approximately $4,325,000 in taxes
$2,100,000 gross production taxes
$1,800,000 extraction tax
$425,000 sales tax

Pays royalties of $7,300,000 to mineral owners

Pays salaries and wages of $2,125,000

Pays operating expenses of $2,300,000

Cost $9,000,000 to drill and complete



Job Opportunities

« 170 — 225 rigs
» 20,000 jobs In drilling
e 15— 25 years
» 28,000 additional wells
» 28,000 long term jobs



PLANNING FOR THE FUTURE
BEST PRACTICES

e Corridors



Small Footprint
 Developed 13,000 acres
« 14 wells

* rough topography

* LMR Confluence
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Western North Dakota

1,100 to 2,700 wells/year = 2,000 expected

— 100-225 rigs = 12,000 — 27,000 jobs = 20,000 expected
— 225 rigs can drill the 5,000 wells needed to secure leases in 2.5 years
— 225 rigs can drill the 28,000 wells needed to develop spacing units in 14 years

— 33,000 new wells = thousands of long term jobs



Western North Dakota

* 1,100 to 2,700 wells/year = 2,000 expected

— 100-225 rigs = 12,000 - 27,000 jobs
— Another 10,000-15,000 jobs building infrastructure
— 225rigs can drill the wells needed to secure leases in 2 years

— 225rigs can drill the wells needed to develop spacing units in 16 years

— 35,000-40,000 new wells = 45,000-50,000 long term jobs
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PLANNING FOR THE FUTURE
BEST PRACTICES

*New Commission Rules
* Fresh wtr ponds for frac wtr allowed
e eliminates 100s of truck trips



b~ he

Performing hydraulic fracture stimulation south of Tioga

« all Bakken wells must be hydraulically fractured to produce
» 2-3 million gallons of water

» 2-3 million pounds of sand
e cost $2-4 million



PLANNING FOR THE FUTURE
BEST PRACTICES

 New Commission Rules
*Eliminates 95% of reserve pits
» smaller footprint
e reclaim in 30 days









Recent Commission Orders

* recycle water flowback
o drill cuttings for road base
* recycle drilling mud



Thirsty Horizontal Wells

2,500 wells / year
 15-25 years duration
« 20 million gallons water / day



Commission supports surface water use

 Lake Sakakawea best water resource
 one Inch contains 10 billion gal water
* 5000 wells @ 2mil gal wtr/well
o 2-year supply



PLANNING FOR THE FUTURE
BEST PRACTICES

e Infrastructure
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Natural Gas Challenges

—Alliance —Pecan igll Gas
- Northern Border-=\Nilliston Basin
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Bowman County Daily Gas Volumes
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Dunn County Daily Gas Volumes
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PLANNING FOR THE FUTURE
BEST PRACTICES

« Evaluate potential new plays



Regional Extent
Tyler and Bakken

TRATIGRAPHIC COLUMN

Tyler Absent

ROCK UNIT

LITHOLOGY, DEPOSITIONAL ENVIRONMENTS,
AND OTHER ATTRIBUTES

CENOZOIC

Bakken Absent

PEA Y 103235
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PLANNING FOR THE FUTURE
BEST PRACTICES

» Agency Coordination



Permit Watch List

— Miilitary installations - USAF

— Well head protection areas - NDDH
— Sensitive aquifer areas - NDWC

— Endangered species - USFWL

— Fort Berthold communities — TAT

Currently working with NDDOT, NDGF, NDPR to define critical
areas



PLANNING FOR THE FUTURE
BEST PRACTICES

 Rules require shut-in equip
* protect public health and safety












PLANNING FOR THE FUTURE
BEST PRACTICES

* Rules require posting HF
* must post on FracFocus



Mevis & Updat

=
FracFocus

Chemical Disclosure Registry

J—

—_

Find a Well

- =T

© Back To Search

API No.

Job Date

33-025-01132 4/13/2011

33-105-01913

33-105-01824

33-105-01825

33-053-03113

33-105-01948

33-105-01899

33-025-01165

33-025-01173

4/18/2011
5/14/2011
4/28/2011
3/22/2011
2/26/2011
2/17/2011
5/9/2011

5/3/2011

State
Morth Dakota

Morth Dakota

Morth Dakota

Morth Dakota

Morth Dakota

Morth Dakota

Morth Dakota

Morth Dakota

Morth Dakota

HYDRAULIC FRACTURING

HOW IT WORKS

County Operator

Dunn XTO Energy/BExzonMabil
Williams  XTO Energy/ExxonMobil
Williams  XTO Energy/ExxonMobil
Williams  XTO Energy/ExcconMobil
Mc Kenzie XTO Energy/BxconMabil
Williams  XTO Energy/ExxonMobil
Williams  XTO Energy/ExxonMobil
Dunn Marathon Oil

Dunn Marathaon Oil

—
T e =

GROUNDWATER
PROTECTION

CHEMICAL

Wwelllame

Alwin Federal 12%-19

Lonnie 31%-3

Allen 21%-17

Woodrow 34x-32

101 Federal 21X-24
Mormark 243%-31

Michael State 31X-16

Lucky Fleckenstien #34-20H

Wardner #24-35H

REGULATIONS  FIND AWELL  FREQL
BY STATE BY STATE QUES

S = ——-—r—_ ——

e

il

il

oil

Qil

il

il

oil

Qil

il

Page of 5 JKels

47.627564 -102.967017

48.196639 -102.880264

48.254792 -103.058819

48.198603 -103.053617

47.546178 -104.000694

48.460233 -103.008811

48.167464 -103.031950

47.264306 -102.330608

47.245872 -102.445841

Well Type Latitude Longitude Datum

MNADB3

MNADB3

MNADS3

MNADS3

MNADB3

MNADB3

MNADS3

MNADS3

MNADB3



PLANNING FOR THE FUTURE

* Housing

» L_agoons

« Workforce

* Energy needs
 Population
 Medical

e L_aw enforcement
e Revenue Increase









Compound

— Purpose
« Common application

Fresh Water — 80.5%

Proppant — 19.0%

— Allows the fractures to remain open so the oil and gas can escape
 Drinking water filtration, play ground sand

Acids - 0.12%

— Help dissolve minerals and initiate fractures in rock (pre-fracture)
«  Swimming pool cleaner

Petroleum distillates — 0.088%
— Dissolve polymers and minimize friction
« Make-up remover, laxatives, and candy
Isopropanol — 0.081%
— Increases the viscosity of the fracture fluid
» Glass cleaner, antiperspirant, and hair color
Potassium chloride — 0.06%

— Creates a brine carrier fluid
» Low-sodium table salt substitute

Guar gum — 0.056%

— Thickens the water to suspend the sand
» Thickener used in cosmetics, baked goods, ice cream, toothpaste, sauces, and salad dressing

Ethylene glycol — 0.043%

— Prevents scale deposits in the pipe
« Automotive antifreeze, household cleansers, deicing, and caulk




Sodium or potassium carbonate — 0.011%
— Improves the effectiveness of other components, such as cross-linkers
« Washing soda, detergents, soap, water softeners, glass and ceramics
Sodium Chloride — 0.01%

— Delays break down of the gel polymer chains
« Table Salt

Polyacrylamide — 0.009%
— Minimizes friction between fluid and pipe
« Water treatment, soil conditioner
Ammonium bisulfite — 0.008%

— Removes oxygen from the water to protect the pipe from corrosion
» Cosmetics, food and beverage processing, water treatment
Borate salts — 0.007%
— Maintain fluid viscosity as temperature increases
» Used in laundry detergents, hand soaps and cosmetics
Citric Acid — 0.004%
— Prevents precipitation of metal oxides
» Food additive; food and beverages; lemon juice
N, n-Dimethyl formamide — 0.002%
— Prevents the corrosion of the pipe
» Used in pharmaceuticals, acrylic fibers and plastics
Glutaraldehyde — 0.001%
— Eliminates bacteria in the water
- Disinfectant; Sterilizer for medical and dental equipment §




Cap and trade
proposals in
congress could
reduce activity
an estimated

35-40%
EPA regulation of
hydraulic fracturing
Current could halt drilling activity
administration for 18-24 months
budget production decline of

contains tax
rule changes
‘ that could
=" reduce activity
an estimated &
35-50%

25-30%

Oil price below The future looks promising for
$50 WTI could sustained Bakken/Three Forks
reduce activity development Federal minor source air

an estimated permits require 6 -12
25-30% months for approval




FRAC WATER ADDITIVES

» 99.5% water and sand
» 30.5% water
* 19.0% proppant
* 0.5% chemicals
» most are found in every household



