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Re-Entry
– Open hole
– Lodgepole liner uncemented
– Proppant Fractured after 4 months
– Problems and Questions

This worked!
Liner maintained hole stability?
Liner hanger packer kept proppant fracture in zone?
Pressure drawdown kept proppant fracture in zone?
Good rock?





Dual lateral
– Open hole or perforated liners
– Lodgepole lined but un-cemented
– Proppant Fractured
– Problems and Questions

This has not worked!
Liner maintains hole stability?
Proppant fracture grows into Lodgepole & Mission Canyon?

– water salinity and H2S indicative of Mission Canyon
– isolated the lateral with the Lodgepole un-cemented (spacing?)

Only for the best rock?
Will more pressure drawdown keep prop fracture in zone?



ConclusionsConclusions

• ND bottom hole temperature is high
• ND is clastic versus carbonate
• ND bottom hole pressure is high (>0.55 psi/ft)
• Bakken shale in open hole is not stable
• Rock properties

• Naturally fractured
• Oil wet
• Swelling and migrating clays









Margaret #3Margaret #3--15 Frac15 Frac

Margaret #3-15 Frac
– Date - 4/6/2007 
– Time - 9:42 AM to 12:46 PM

East and West offsets pressure buildups 
Most response seen in the East offset
– East offset delta 300 psi in 45 minutes
– West offset delta 20 psi in 3 hours



Jensen 1Jensen 1--5H Frac Model Using 5H Frac Model Using MiddlestatdMiddlestatd 11--17 Logs 17 Logs 
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Proppant out to 3000’
from the wellbore



Areal view of Model 
grid for Jensen 1-5H

Dark line represents 
wellbore path

Red line represents 
the high perm of the 
Hydraulic Fractures



Model grid for 4 
section area with 
N-S Hz Wells

Dark line 
represents 
wellbore paths

Red line 
represents the 
modeled Fractures



SummarySummary

Fracture and production modeling of the Jensen 1-
5H indicates fracture half lengths of 2500’ or 
more.
Lower permeability and long fracture(s)  help the 
model match production and pressure behavior 
better than higher permeability. 
Multiple shorter fracs per lateral provide too much 
production capacity to match observed pressure 
and production data.



Single lateral
– Perforated liner or open hole
– Lodgepole cased and cemented
– Proppant Fractured
– Problems and Questions

This has worked well
Casing maintains hole and minimizes upward fracture growth
Mechanically simple

– Fractures un-controlled
– Significant proppant in lateral on clean outs







Dual or Tri lateral
– Open hole or perforated liners
– Coplanar - Lodgepole lined and cemented
– Proppant Fractured
– Problems and Questions

This has worked
Casing and liners maintain hole stability
Proppant fracture growth into Lodgepole

– Frac fluid recovery much higher than in Montana
– Sustained water production

Azimuth not optimized with respect to natural fractures





Single lateral
– Perforated liner with swell packers
– Lodgepole cased and cemented
– Proppant Fractured
– Problems and Questions

This has worked well
Casing maintains hole and minimizes upward fracture growth
Mechanically simple

– Limited lateral and liner length
Fractures more controlled and distributed
Expensive



Successful DesignsSuccessful Designs

Long Single lateral 1280

Single lateral 640

Coplanar Dual and Tri lateral 1280

Coplanar 640
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