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Bakken Basics

• Geology

• Horizontal Drilling

• Fracture Stimulation

• What’s New

• US Lifts Oil Export Ban

• Reclamation Review



US Shale Fields – oil and gas





Active Drilling Rigs in ND
Courtesy of the NDIC



Williston Basin Deposition - ND



North Dakota Stratigraphic Column
Bakken Formation

~360 Million Years Old

Paleozoic Era

Mississippian/Devonian Period

~110’ thick

Three Forks/Sanish

~370 Million Years Old

Paleozoic Era

Devonian Period

~240’ thick

Three Forks

Bakken



Stratigraphy

Three Forks Formation
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Bakken 9030 Shale



9170 Middle Bakken Siltstone



Mud Motors

Drillpipe
Non-magnetic 

Drill Collar
Bent Sub

Mud Motor

Rotating 

Sub





Wellbore Cross Section
 

4.5”

Frac

String

Upper Bakken Shale

Lower Bakken Shale

Middle Bakken 10,000’

Potable Waters

TYPICAL HORIZONTAL OIL WELL

Cement

Packer

Run in hole with:

• 4.5” liner

• 30-40 swell packers

• sliding sleeves

4.5” liner

• 9 5/8” surface casing

• cement

• 7” production casing

• cement

• 4.5” liner & frac string

• 30-40 swell packers

• sliding sleeves

= 5 layers of protection

Drilled with

fresh water



Life Without         ?  ??

Commonly thought of uses of Crude Oil:  Transportation – heating –
plastics – synthetic fibers – asphalt – lubricants – rubber (average tire 
is made of 8 gallons of crude oil).

Little Thought of Uses of Crude Oil:  adhesives, cosmetics, food 
(fertilizers, chewing gum, preservatives, flavorings) – medicines 
(benzenes to make pain medications).

Alternative Sources of Energy:  wind – solar – nuclear.

All of the above energy – includes petroleum.























6 wells producing - drilling 7-12 - and 11-18 coming soon

Near Ross, ND

Vern Whitten Photography



Updates

• Oil Export Ban lifted Dec 2015

• Ban was put in place in 1973 following Arab oil embargo
• Crude oil export was banned – refined oil was not allowed 

to be exported
• US Oil production is up 90% since 2008 – gas prices below 

$2.00
• US exported 400,000 bbls oil to Canada during ban – one 

of only exemptions
• Supply and demand – supply of oil on world market is 

high
• Biggest market for export may be Asian – in addition of 

European



Updates

• DUCS – drilled but uncompleted wells.

• Enhanced oil recovery

• CO2 injection – Remove 90% of hydrocarbons from Bakken 
reservoir rock and 60% from Bakken shales.

• Dominated by fracture flow – not rock matrix.

• Continued study needed – lab to the field.

• Phase I and Phase II

• What will change the outlook for crude oil:

• Supply and Demand

• Geo-political situation

• Crude oil export approved – long term benefit to industry.





Reclamation 

plans begin prior 

to construction.

Gather baseline data 

before completing 

easement documents.

Take pictures.

Take soil samples.

Describe the plant 

community. Document 

current drainage patterns.





Efficient use of acreage= less 

impact 



miles of gravel 
road needed 
reduced 10 fold

miles of pipeline 
needed reduced 
10 fold



Energy Corridor





Reclamation Review

• Bonding is required for oil and gas lease operations.

• Footprint of well locations has gotten smaller – from about 10 acres 
to 4 to 5 acres per well pad.

• If an operator does not satisfactorily reclaim – bond is forfeited.

• Orphan wellsite reclamation fund.



Regulation Entities

• Bureau of Land Management and US Forest Service for Federal Lands

• ND Industrial Commission  and Department of Mineral Resources for 
State land.

• ND Department of Health for private land.



Intermediate or interim reclamation of a 

wellsite in McKenzie Co. 

Interim 

reclamation 

of all 

disturbed 

areas not 

needed for 

active 

production 

operations is 

a best 

management 

practice that 

also reduces 

costs and 

increases the 

effectiveness 

of final 

reclamation.
photo by 

Sarah 

Christianson







Photos courtesy 

TransCanada Keystone XL



A Salt Water Spill is the most difficult reclamation to 

successfully complete. 

www.fuelfix.com www.kxnews.com

www.insideenergy.or

g

www.fuelfix.com



Approximately 20,600 

barrel oil spill



North Dakota Mediation Service

• Established in 1984 as the North Dakota Agricultural Mediation Service

• Original intent was to help financially distressed farmers and ranchers through 
assistance with credit and financial matters and resolving disputes.

• 2011 Legislature expanded the agency’s responsibilities to include dispute 
resolution of property issues related to energy development and landowner 
disputes with the ND Game and Fish.

• The North Dakota Department of Agriculture’s Pipeline Restoration and 
Reclamation Oversight program connects landowners and tenants experiencing 
pipeline reclamation and restoration issues with an independent ombudsman.

For more 

information:

www.nd.gov/ndda



ND Department of 
Agriculture

• Pipeline Restoration and Reclamation Oversight Program
• The North Dakota Department of Agriculture’s pipeline restoration and 

reclamation oversight program connects landowners and tenants experiencing 
pipeline reclamation and restoration issues with an independent ombudsman.

• After notification of the issue, the ombudsman will conduct an on-site 
examination with the landowner or tenant to assess the situation. The 
ombudsman will then prepare a written report, contact the pipeline company 
detailing the findings and work with all parties to resolve the issues in a 
satisfactory and timely manner.

• The program also provides educational outreach to help landowners/tenants 
consider things such as pipeline pathways, type of pipeline installation, soil 
impacts, type of vegetation being reestablished, timelines and other issues 
before signing agreements.

ND Dept. of Ag

ND Mediation 

Service

Bismarck, ND

1-800-642-

4752


