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Welcome to the North Dakota Industrial Copamission, Department

Eg liieE Mineral Resources, Oil and Gg#Divisi page.
Active Drilling Rigs

Daily Activity Reports

Confidential Well List

General Statistics

—

OIL AND GAS DIVISION

Well Search

Report a Spill/Incident
Rules approved for Geologic Storage of Carbon Dioxide.

GIS Map Server See the signed order.

Publications

Surface Mineral Owner

Bakken and Three Forks Information!

Basic Services

Premium Services
— There are currently 2 job openings available for an Engineering Technician IV and Engineering Technician IV located in the Williston Field Office and
ElEEans Fie one job opening available for an Engineering Technician I'V located in the Dickinson Field Office.

Related Links

FAQ & Web Help Available on the ND Petrolenm Council web site are the Surface Owner Information Center. the Rovalty Owner Information Center
Contact Us and the PowerPoint presentations that were used at the 2012 Williston Basin Petroleum Conference.

Employee Directory

S The Oil and Gas Division regulates the drilling and production of oil and gas Phone: (701) 328-8020
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Three-Dimensional Geologic.Model of the Parshall Area
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TYPICAL HORIZONTAL OIL WELL

95/ 80 @ 25000

ADrill with fresh water

ATotal depth below lowest potable water
ARun in hole with surface casing

ACement casing back to surface of ground
Alst layer of surface water protection



TYPICAL HORIZONTAL OIL WELL

qw 95186 @ 25000

1050 0N [ADriII vertically to kick-off point
ARun in hole with bent assembly
ADownhole mud motor



TYPICAL HORIZONTAL OIL WELL

95/ 80 in 13.50 Hol e

Kick-off
Point

"/ Build | \
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TYPICAL HORIZONTAL OIL WELL

95/ 80 in 13.50 Hol e

70 Ca
Cement
Kick-off Build

Point Section

Horizontal lateral Middle Bakken
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TYPICAL HORIZONTAL OIL WELL

4.50 Run in hole with:
Frac AM . 50 | iner
String

A30-40 swell packers
cement Asliding sleeves / P&P
A3rd layer of protection

Packer

Upper Bakken Shale
Middle Bakken

4. 50 |1 ner Lower Bakken Shale



TYPICAL HORIZONTAL OIL WELL

Packer

Middle Bakken
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Thousands of fractures are created
= Apumprng water at 6,009,000 psi

: Amillions of pounds of sand and
-~ ceramic beads are pumped with the
Water to hold the fractures open.
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: f frac fluid

- Acrack the reservoir
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2 " Agel strength to carry sand

* Frac fluid is produced back as
~ flowback
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Hydraulic Fracturing:

pumped into the well to Form mic




Base of fresh water

Oil & Gas

Sea Level

Bakken/Three Forks

Precambrian
Basement



S

Performing hydraulic fracture stimulation south of Tioga

Aall Bakken wells must be hydraulically fractured to prod
A> 2 million gallons of water
A> 3 million pounds of sand
Acost: $23 million



WHY FRAC THE ROCK?

Aalready developed easy oil
Aoil flows easily without fracking

AUnconventional Reserves
Areservoirs are tight
Alook at sample
Auneconomic to produce w/o fracing
Amust create a path for oil to flow
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NORTH DAKOTA 1 186 DRILLING RIGS T SEPTEMBER 2013

do it o=
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Current drilling activity is focused

iIn Mountrail, Dunn, McKenzie, and Williams Counties.



Bakken Development Plan

& Original dual-zone
development plan

* 8wells per 1,280
acres —4 MB, 4TF

« 603,000 Boe EUR
per well (avg. 24.5
stages/completion)

« ECO-Pad® design:
2 wells south, 2
wells north

& Additional Three
Forks potential

Three Forks

1%t ECO-Pad well pair

Charlotte 2-22H:

1,140 Boepd IP

Nisku

HAMPION

B T s T
i

10,000"
below
surface
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Small Footprint
ADeveloped 13,000 acre
A14 wells

Arough topography
ALMR Confluence
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