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APPENDIX G



Topics for Today 

 
• Resource Plays 
• Development History & Intervention Points 
• Activity 



Resource Plays 

• 1) Large area of organic-rich source rock.  
• 2) Heat, pressure, and time to mature source rock.  
• 3) Expulsion of hydrocarbons from source rocks into 

adjacent rocks. 
• 4) Trapping of hydrocarbons in overlying and 

underlying reservoirs that are porous, but low 
permeability. 

• 5) Technology to extract hydrocarbons using natural or 
artificial fractures to get economic amounts of 
petroleum production. 



1) Regional Extent 
Tyler and Bakken 

Carboniferous 



2) Bakken Tmax: Maturation Index 



 

2) Tyler Tmax Maturation Index 
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3) Expulsion of Petroleum from Source 
Beds into Low Perm Bounding Beds 



4) Trapping  abnormally High Formation Pressure 

Modified from Meissner (1978) 

Formation Pressures 
in the Antelope 

Field. 



5) Technology = horizontal well / multi stage hydraulic fractured 

Three Forks 

Bakken 

Producing Interval 
1000’s of feet 
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• Development History & Intervention Points 

– 2001 through 2003 MT Elm Coulee Activity 
– 2004 through 2006 operators tried many spacing-drilling-

fracing combinations (vertical frac length and pool defined) 
– 2006 through 2009 operators focused on 640 & 1,280 acre 

spaced wells with single stage fracturing 
– Q4 of 2009 stage fracturing of +20 - ceramic proppant - 1,280 

acre - 10,000 foot lateral combination identified 
– Q1 of 2010 Industrial Commission organized 15,000 square 

miles into North-South 1,280 acre spacing and drilling units 



Vern Whitten Photography 
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Six Wells on a Single Pad 
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205 Rigs 



Western North Dakota 

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

– 100-225 rigs = 12,000 – 27,000 jobs = 12,000 – 27,000 jobs 
– Another 10,000 jobs operating wells and building infrastructure 

 
– 225 rigs can drill the 4,500 wells needed to secure leases in 2 years 

 
– 225 rigs can drill the 27,500 wells needed to develop spacing units in 16 years 

 
– 32,000 new wells = 30,000-35,000 long term jobs 

 



What Does Every New Bakken Well Mean to North Dakota

A typical 2012 North Dakota Bakken well will produce for 29 years

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

In those 29 years the average Bakken well:

Produces approximately 580,000 barrels of oil

Generates over $22 million net profit

Pays approximately $4,610,000 in taxes
$2,200,000 gross production taxes
$2,000,000 extraction tax
$410,000 sales tax

Pays royalties of $7,925,000 to mineral owners

Pays salaries and wages of $1,500,000

Pays operating expenses of $2,300,000

Cost $8,500,000 to drill and complete



North Dakota Oil Production and Price
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History Bakken - Three Forks P10 Bakken - Three Forks P50

Bakken - Three Forks P90 $/Barrel History & DOE-EIA Projected $/Barrel P50

$/Barrel P10

  3,266 Bakken and Three Forks wells drilled and completed 
  32,000 more new wells possible in thermal mature area 
  Proven=7 BBO – Probable=10 BBO – Possible=14 BBO (billion barrels of oil) 

Proven 

Possible 

Probable 





North Dakota Oil Industry Jobs (Ph2=80% Ph1)
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