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upper shale  middle member      lower shale 

Bakken Formation Three Forks Formation 





5) Technology = horizontal well / multi stage hydraulic fractured 

Three Forks 

Bakken 

Producing Interval 
1000’s of feet 



Development area 
> 15,000 sq mi 
Size of West Virginia 





2,400 wells 





North Dakota Daily Oil Produced and Price
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Western North Dakota 

• 1,500 to 3,000 wells/year = 2,400 expected 
 

– 125-250 rigs 
 
– 200 rigs can drill the wells needed to secure leases in 1 year 

 
– 200 rigs can drill the wells needed to develop spacing units in 18 years 

 
– 40,000-50,000 wells = 40,000-75,000 long term jobs 

 



Expected Case 
North Dakota Rigs and Wells
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Vern Whitten Photography 



6,000 miles of 
gravel road 
needed 



 

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 

7 miles of pipe per well X 40,000 more wells is enough to reach past the moon 





2 millions tons/year 

Estimate 2 billion tons Mineable $500 – 800 billion 



Precambrian Basement 

Red River Formation 

Madison Group 
Tyler Formation 
Spearfish Formation 

Dakota Group 

Fresh Water Zone 

Prairie Formation 
Bakken-Three Forks 

Shallow Gas Zone 

A Salt 

Spearfish Formation: 

Prairie Salt 

D Salt 
F Salt 

Charles Formation: 

Prairie Formation: 

Opeche Formation: 

Dunham Salt 
Pine Salt 

Salt A 

Piper Formation: 

Significant Salt Intervals of Northwestern North Dakota 
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Drilling Preparation – 75 
loads  (3 days total) 
 

Fracturing Phase – 834 loads total 
(15 day average) 

Wait for Frack  
(90-120 days) 

Production Equipment Move 
     (14 loads over 150 days) 

Pit Reclamation (36-41 total truckloads) 

     (6 loads over 76 days) 
     (30-35 loads – emptying water, drilling 
     fluid over 7-14 days, used 10 day average) 

 
Location & 
Production 
Prep 
(71 loads)  
from 
Permit 
Issued Day 0 
(time can 
vary – used 
30 days)  
 

New Bakken Well – Truckload Timeline 

Production Phase 
       3 trucks/day – Year 1 
       1 truck/day – Year 2 

50 

60 

70 

Drilling Phase – 167 loads total 
(19 day average) 

           Drops to 0 if pipelined – Year 4 (Day 
           1636), otherwise .5 trucks/day – Year 
6 

Rig down – 50 loads 
(2 days total) 

Total: 2,000 year 1 





Vern Whitten Photography 

Six Wells on a Single Pad 
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Drilling Preparation = 25 
loads  (3 days total) 
 

Fracturing Phase – (250 less loads) 
454 tank loads + 130 trucks per well = 
584 loads (15 day average) 
Could be 0 with fresh and salt water pipelines 

Wait for Frack  
(90-120 days) 

Production Equipment Move 
     (14 loads over 150 days) 

Pit Reclamation (36-41 total 
truckloads) 
     (6 loads over 76 days) 
     (30-35 loads – emptying water, drilling 
     fluid over 7-14 days, used 10 day 
     average) 

 

Location & 
Production 
Prep 
Completed 
with first 
well. No 
additional 
Trucks 
 

Bakken Wells 2-4 – Truckload Timeline 

Production Phase 

50 

60 

70 

Drilling Phase = 167 loads total 
(19 day average) 

           Drops to 0 if pipelined  

Rig down = 6 loads 
(2 days total) 

Total: 837 could be 
250 with pipelines 







Increased cuttings to special waste landfills 
16 applications pending 





North Dakota Monthly Gas Flared
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$4 billion - New study shows 
this needs to double 

6,000 miles of 
gathering line 





The future looks promising for 
sustained Bakken/Three Forks 

development 

Draft BLM Hydraulic 
Fracturing rule could 
double federal drilling 
permit approval time. 

Draft EPA guidance on 
diesel fuel in hydraulic 
fracturing could triple 

drilling permit approval 
time. 90,000 comments 

Current administration 
budget contains tax 
changes that could 

reduce drilling capital 
35-50% 

World and U.S. economies 
continue to struggle.  If 

China joins the downward 
spiral oil price could fall 
enough to make some 

areas uneconomic 
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