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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

9-5/8” @ 2500’

* Drill with fresh water

* Total depth below lowest potable water

* Run in hole with surface casing

 Cement casing back to surface of ground
18t layer of surface water protection



TYPICAL HORIZONTAL OIL WELL

qu 0-5/8" @ 2500

KOP @ _ .
10500° "\ [ Drill vertically to kick-off point
* Run in hole with bent assembly
 Downhole mud motor




TYPICAL HORIZONTAL OIL WELL

0-5/8” in 13.5” Hole

7” Casing

Cement

Kick-off
Point

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

* Run in hole with 7” casing
« Cement 7” casing
« 2nd |ayer of protection



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:
Frac « 4.5” liner
String

« 30-40 swell packers
cement ¢ Sliding sleeves / P&P
« 3'd Jayer of protection

Packer

: ! \\‘ "-f - | ]
\‘__,_, Coo MR S Middle Bakken

4.5” liner




TYPICAL HORIZONTAL OIL WELL

4.5”
Frac
String

Cement

Packer

Middle Bakken
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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 frac fluid

2 -+ gel strength to carry sand

X

 Frac fluid is produced back as
~ flowback
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Hydraulic Fracturing:

pumped into the well to Form mic




Base of fresh water Sea Level

9000’

Bakken/Three Forks

Oil & Gas

Precambrian
Basement
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Performing hydraulic fracture stimulation south of Tioga

« all Bakken wells must be hydraulically fractured to produce
« > 2 million gallons of water

« > 3 million pounds of sand
« cost: $2-3 million



WHY FRAC THE ROCK?

» already developed easy oll
* oil flows easily without fracking

» Unconventional Reserves
* reservolrs are tight
* look at sample
 uneconomic to produce w/o fracing
» must create a path for oil to flow
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8000 wells




NORTH DAKOTA - 186 DRILLING RIGS - SEPTEMBER 2013

do it o=

.—.J-.-.—

Current drilling activity is focused

In 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
 Developed 13,000 acres
« 14 wells

* rough topography

* LMR Confluence
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Thirsty Horizontal Wells

2,000 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
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North Dakota Industrial Commission Cases Heard
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SIHCTH DARITES

\ North Dakota New Well Permits Issued
E \
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North Dakota Well Depth and % Horizontal
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North Dakota Average Monthly Rig Count

1975
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NIEN

186 rigs currently
e 225 rigs - 2 years to secure leases
225 rigs — another 16 years f/5SH/SU
 Declining rig count?
« walking rigs replace inefficiencies
e drilling more wells w/less rigs



WELLS

« 9,322 wells currently producing
5,897 Bakken
» 3,000 more to secure leases
40,000 additional development wells
e 225 rigs — another 16 years
» 100 rigs — another 30 years
« Bakken Pool — 4 targets



Typical 2012 Bakken well

« 45-year well life

* 615,000 barrels of oll

» $9 million to drill and complete
» $20 million net profit

* $4 million in taxes

» $7 million in royalties

» $2 million in wages

« $2 million in operating expenses



North Dakota Daily Oil Produced and Price
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Production 874,460 bopd (appr 795,064 from Bakken—91%)




North Dakota Monthly Production Top 12 Counties
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[%\l North Dakota Wells Producing
7°le_lj
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9322 total wells — 5462 Bakken horizontal (63.3%)




Barrels of Oil per Day

Typical Bakken Well Production
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North Dakota Oil Production

[ OILARND GAS DIVISION
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35,000 - 40,000 more new wells possible in thermal mature area
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Expected Case

North Dakota Oil Industry Jobs
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Western North Dakota Water

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

— 185 rigs will complete the first phase of drilling in 6-12 months
— 185 rigs will require about 20 years to complete phase 2 drilling

— 2,000 new wells per year requires 11-22 million gallons of frac water per day

— 40,000-45,000 new wells = 17-28 million gallons per day maintenance water



Reclaimed Location




