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T—— Bakken and Three Forks Information!

Related Links

FAQ & Web Help

Employment The Oil and Gas Division regulates the drilling and production of oil Phone: (701) 328-8(C
e T and gas in North Dakota. Our mission is to encourage and promote the Fax: (701) 328-8022
Mail:

e ) development, production, and utilization of oil and gas in the state in
N — such a manner as will prevent waste, maximize economic recovery,
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Daily Activity Reports Information Center

Confidential Well List

The Director's Cut is an update on current activity in the North Dakota oil patch from the Director of the Department of Mineral Resources.

Director's Cut - 02/17/2016
Director's Cut Archive
Director's Cut Webinars

Recent Presentations

View press releases fromgi#fe Oil and Gas Division

Oil and Division Program Descriptions:
This section of the Information Center is dedicated to program descriptions within the Oil and Gas Division. We will be adding descriptions as they
become available, so check back for further information.
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Spacing

Drilling Units
« NDAC Sec 43-02-03-18

— One hor well per Section (640 acres)
— Exception—notice & hearing

Spacing Units
« Comm order after notice & hearing

— Multiple hor wells per SU (2-30+)
— 320,640,960,1280,1920,2640,3200,5280




Pooling

NDCC Sec 38-08-08
e TWo or more separately owned tracts

* No voluntary pooling
 NDIC “shall” force pool all interests




Unitization

NDCC Sec 38-08-09.3
* Project to substantially increase recovery
 EOR unnecessary for approval

NDCC Sec 38-08-09.5

* 5596 MIO approval

* 559 WIO approval

e Corral Creek-Bakken Unit—eff 1-1-2012

» Grail-Bakken Unit—3-3-2014 failed to ratify
« Hofflund-Bakken Unit—hearing 4-4-2018




MONTHLY HEARINGS

Administrative Docket
e pooling
e Increase density wells
o saltwater disposal

Regular Docket
* hearing examiner—Asst Atty Gen
e create 1280-ac spacing unit
e clreate overlapping spacing units
 other exceptions to rules




DISPOSING OF CASES

Industrial Commission
e Gov, Atty Gen, Comm of Ag
e controversial cases
 orders denying the appl

e orders imposing fines
 orders involving unitization

Director of Oil & Gas Division
e routine cases
 |C delegated cases




Resource Play
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Current drilling activity is focused

In Mountrail, Dunn, McKenzie, and Williams Counties.



First 60 Day Average Bakken Horizontal Production by Well

July 2015
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\}\__ North Dakota Average Monthly Rig Count
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2014-> 1 well / mth/ rig
2017-> 2 wells /| mth/rig

N

Q
b

S
o
O
~

2]
=
(14

Spuds per Month per Rig

=
o

\/

O T I I I T T
2004 2006 2008 2010 2012 2014 2016 2018

| emmmmRig Count ND Sweet Oil Price == == =Spuds / Month / Rig |




TYPICAL HORIZONTAL OIL WELL

45" Horizontal Lateral
Frac e 45" |liner
String

e 30-65 frac stages
cement ¢ Sliding sleeves / P&P
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1,320’ & 660’ Pilot Density Projects: 2013-14

Hawkinson, Tangsrud, and Heﬂeff*md Wahpeton, Lawrence, Mack, E_md Hartman

1,320’ Pilot __ 660’ Pilot

4 3 project areas 4 4 project areas
¢ 1,320 ft. same-zone spacing ¢ 660 ft. same-zone spacing

¢ 34 new wells (gross) ¢ 31 new wells (gross)
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Energy Corridor

« uniform development

* pipelines, electrical, traffic

* less impact on adjacent roads




ND OIL & GAS LAYER

1a

MANITOU

ALKALIC

(

18674

28466

3134

¥ £#0i and Gas
-1V ® wels

~~i_j[] () Permit Status Befor
- 1[¥ © Rig Location

“DD () Directional Surveys
- 1[¥ © Directional Legs

--| 121 © Horizontal Surveys
---D@  Horizontal Legs
“DD (2} Cases Docketed
--*Q@ © 0l Fields

--[ 121 © Unit Boundaries
[ © Inspector Areas
~_"1E2Driing | Spacing
--!’__LID £ESeismic

.---DD () Gas Plants

'j £70ther

- [0 © Rairoads

~[11¥ © Reservations
~<_J¥| £ Corporate Boundari
--i:l vl Townships

[ ¥l ) sections

—-i:l vl ) County Boundar
(e © City Boundaries
""’:I[E[ £7Rivers and Roads

- _4l_| £ Land Ownership
-1 O FortBerthold Min
- 1121 FortBerthold Sur
- 11 O surface Ownersl
- 121 BLM Lands

- 321 © US Forest Servic
1j[:| Imagery

71 Topo/DRG 250k
1[0 Topo/DRG 100k
L[ 150 NaTP 2014

l Refresh Map

¥ puto Refresh

Help:

Wells

Selection cleared.

Small Footprint

'_LI A dosed group, dick to open.
:‘ An open group, dick to dose.

A map layer.

A hidden group/layer, dick to make vis
g A visible group/layer, dick to hide,

4 | m

- r T w Wl e Mall %






Bakken Results




North Dakota Daily Oil Produced and Price
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NORTII_DAKOTA

North Dakota Idle and Non-Completed Wells
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WELLS

» 14,338 wells currently producing
e 12,361 Bak/TF (86%0)
40,000 additional development wells

* 59 rigs — another 28 years
e Bakken Pool: up to 3 targets




North Dakota Wells Producing

Mostly
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North Dakota Gas-0il Ratio
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7/20/2017
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North Dakota Stimulations
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Bakken/Three Forks EOR Potential

* Pilot projects
— CO, Injection
— water injection
— projects small-scale and usually inconclusive
— ethane injection encouraging in lab
— further testing must be conducted

e > 300 billion barrels OOIP

— every 1% of EOR = 3 billion barrels
(note: cum oil prod from 1951-2017 = 4.2 bil bo)




SELCCHBELCEEVE

« Multi-well pads allow batch drilling

 Rig efficiency = more wells / rig

e SI + NC wells = near term prod increase
 GOR Increasing = more gas Issues

e Stimulation improvements = higher EUR
* WOR Iincrease = disposal + pipeline needs
» Bakken EOR Potential
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