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Re-Entry — Open hole — Lodgepole liner un-cemented




e Re-Entry
— Open hole
— Lodgepole liner uncemented
— Proppant Fractured after 4 months

— Problems and Questions
e This worked!
o Liner maintained hole stability?
o Liner hanger packer kept proppant fracture in zone?
e Pressure drawdown kept proppant fracture in zone?
o Good rock?
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Dual Lateral

Well Construction Diagram

Eleanore 1-5H

Section 5-140N-97W

Elevation 2,651' GL & 2,669’ KB
Stark County, ND

16" Conductor set (@ 70’

9-5/8" 36# J-55 LT&C Surface Casing set @
2025'. Cement to surface

7" 26% & 29# N-80 LT&C and 32# P-110
casing set (@ 10,845°.
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KOP #1 @ 10,002

Northeast Lateral (#1) TD @ 17,077
MD. Avg— 10,517 TVD BHL 8437
FNL & 856" FEL Sec, 5-140N-97W

A% -

L W

13-1/2" Surface Hole

Top of cement (@ 4730° CBL

8-3/4" Intermediate hole

415' FSL & 160' FWL

Window milled (@ 9968 — 9976'

57, 15# L-80, FL45S Liner set
from 9992" — 10835°, uncemented

Original TD: 11,110". Set cement plugs,
10,746'-10,446 and 10,336’-10,002

EXHIBIT G-3
CASE NO. 8397

Northwest Lateral (#2) TD @ 16,8937
MD. Avg — 10,498" TVD BHL 830"
FNL & 896" FWL Sec. 6-140N-9TW

6,058' Open Hole

(67)




e Dual lateral
Open hole or perforated liners

| 00
Pro

gepole lined but un-cemented
ppant Fractured

Pro

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

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

nlems and Questions

— water salinity and H,S indicative of Mission Canyon
— Isolated the lateral with the Lodgepole un-cemented (spacing?)



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
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Economic Summary

_ | High kh | Madium kh } Low kh |
SCanano Ivestment | NPV 10 | Recovery | Invegstmant | NPV 10| Recovery | Invesimant | NPV 10 | Hecovery
MS PAS AL MY _ pAS B BAS hAS MEC

|
Cne wall 2, ) {900 i b =, i 050 333 5,500 =1,0685

Two wlls 11,000 11 885 11,040 1.317 617 11,000 -4.318

Throo wolls 16, 50 14 625 1,353 16,5400 -301 16,500 -6 459

/AR, Marathon
'.L“',#.::' Oil Company

e e i Ed




Margaret

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

e East and West offsets pressure buildups

e Most response seen In the East offset
— East offset delta 300 psi in 45 minutes
— West offset delta 20 psi in 3 hours



Jensen 1-5H Frac Model Using Middlestatd 1-17 Logs

WINnGOHFER Proppant Concentration

Proppant Concentration Ibift2 145.01 Minutes
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Areal view of Model
grid for Jensen 1-5H

Dark line represents
wellbore path

Red line represents
the high perm of the
Hydraulic Fractures

- Jensen w frac : Permeability modification factor
- March 1, 2007 (12].0 days), Step 135

VOl 1=1-142, J=1-* 35, K=2




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

Dark line
represents
wellbore paths

Redline
represents the
modeled Fractures

PE N-5 HZ wa frae : Perméeability modification factor
Vol 1=1-142,

Cell 6.13,2 (409.0 QF 7777, TEZT.00 Kmeod= 1,000




Summary

Fracture and production modeling of.the Jensen 1-
5H indicates fracture half lengths of 2500%,0r
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.



e Single lateral
— Perforated liner or open hole
— Lodgepole cased and cemented
— Proppant Fractured

— Problems and Questions
o This has worked well
o Casing maintains hole and minimizes upward fracture growt

o Mechanically simple
— Fractures un-controlled
— Significant proppant in lateral on clean outs




Russian Cregk Prospacl - Fleel 41-21H
SHL: 275 1t FNL; 300 1t FEL Sec 21

Waell Construction Diagram NE NE Soc 21 T141N-RIGW
Elevation: 2841 GL 2861 KB
Durnn County, ND
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Exhibit &
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Case #9590

PRELIMINARY DIRECTIONAL DRILLING PLAN Case #3390

PRELIMINARY CONSTRUCTION
DIAGRAM

I CARECTIOHAL CiRSLL G PLAH
Fartom Fadeidd 1403
Roswfons DW YW R

Headington OilCa LP Fenton Federal 14x.33

Wl Comstruction [Hag am Location: SWW SW Sec 33 . TUIBN - A%
Fostage:; esi 300 FWL & 700 FS1
Elew: est. Gaaded Pad 2000, KB 2061
Deppin County, Merth Dakoia

—

13-T148N-FFW

Brkkan Shaks

Thahhes Dvvirensite Doy

AT1ATH-REEW,




e Dual or Tri lateral
— Open hole or perforated liners
— Coplanar - Lodgepole lined and cemented
— Proppant Fractured

— Problems and Questions
e This has worked
o Casing and liners maintain hole stability

o Proppant fracture growth into Lodgepole
— Frac fluid recovery much higher than in Montana
— Sustained water production

o Azimuth not optimized with respect to natural fractures



Hunt Oil Company

Proposed completion

9 5/8” IN 13.5" Hole configuration for 640

acre horizontal Bakken
wells

3 %" Tubing Mechanically isolated
fracture treatment
stages provide for
Downhole more effective
Deployment stimulation of entire
valve Bakken pay interval.

Liner
Hanger
Packer

7" in 8 %" Hole 90° Angle

Upper Bakken Shale

ST - T
- N— “3) Middle Bakken Dolomite

Lo

4.5" Linef “ u Lower Bakken Shale

Perforation Clusters Casing packars




e Single lateral
— Perforated liner with swell packers
— Lodgepole cased and cemented
— Proppant Fractured

— Problems and Questions
o This has worked well
o Casing maintains hole and minimizes upward fracture growt

o Mechanically simple
— Limited lateral and liner length

e Fractures more controlled and distributed
o EXxpensive




S ssful Designs

Long Single lateral 1280
Single lateral 640
Coplanar Dual and Tri lateral 1280

Coplanar 640
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