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OIl and Gas Wells
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MCF per Mont

Monthly Natural Gas Production
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Natural Gas Annual Supply & Disposition by State
(Million Cubic Feet)

Area: mMontana L Period: Annual

Iﬂ Dowvnload Series History 0 Defintions, Sources & Motes

Show Data By:

(® Data Series ( Area

Supply 3t i
Oy Froduction a45,500 85,412 96,128 106,769 111,423 1932-2005
Interstate Receipts a8,402 A6,851 44 0445 42 461 74,544 1939-2005
Feceipts Across LS. Borders 78T Baz2 TET 008 TH3,1449 728,851 Y6 9849 1967 - 2006

wWithdrawals from Storage 33,876 43 646 28 691 29,0499 24 8497 27,804 1967-2007

Disposition :
Consurmption © Buaz 63,473 66,429 63,355 73,882 1997.2006
Interstate Deliveries 826,205  ©30437  B23702 78048 750,932 1989-2008
Deliveries Across LS. Borders 20,882 21,635 23,3749 20,236 2,245 1967-2006
Injections into Storage 39,800 35,082 31,339 29,118 42,497 76,512 1987-2007
Balancing ltermn 10,001 2,711 13,235 1423 -10,002 1997-2006

Felease Date: 572972005
Mext Release Date: 973002005
- = Mo Data Reported: HA = Mot &vailable; W ="Withheld to svoid dizclosure of individual company data.

Hotes: Balancing tem volumes are equal to total disposition minus total supply. See Defintions, Sources, and Motes link above for more information on this
takle.



Million Barrels

Annual Oil Production, 1916 through 2007
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Barrels Per Month

Montana Qil Production, 1986 through April 2008
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—




2006 Refiners' Annual Report

Summary
Company Beginning Montana Whyoming Canada Refimed Ending
Storage il il il Storage
Censx 182,377 1,113,847 803 508 15,752, 807 21,811,585 260,57
Conoco 135,962 112,470 272,287 20,838,358 21,194,230 163,725
Exxon Corp. 240,588 il 7.548.817 10.310.208 17.855.240 145 242
dMontana Refining 10,2934 3,237 il 2,131,724 2,132,870 11,825
Total 579,842 1,229,354 8,826,382 54,042,983 63,897,105 581,485
Percentage Of Crude Qil Received
Year Montana Wyoming Canada
2002 2 84 18.21 Ta.8s5
2003 223 15.88 21.81
2004 1.87 15.00 83.03
2005 218 14.80 83.02
2008 1.82 13.50 24 .58
Average Barrels Per Day
Year Montana Wyoming Canada Total
2002 4. 748 30411 131,863 167,023
2003 3.848 26,182 124,128 163,839
2004 3,447 26.234 145,214 174,885
2005 3,774 256878 142,852 173,389
2008 3.388 22,6834 148,062 175,061
Refining Five Year Comparison (Barrels)
2002 2003 2004 2005 2006
61,045,802 58,858,255 63,761,829 83,288,985 63,887,106



Barrels Per Month

Monthly Oil Production with Well Completion Year Identified
(1994 and Later)
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Montana Monthly Oil Production, Vertical vs. Horizontal Wells
January 1986 through April 2008
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MCF Per Month

Monthly Gas Production with Well Completion Year Identified
(1994 and Later)
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Production Summary

Montana oil production peaked during 2006 with
approximately 36 million barrels of oil produced during
the year.

This was up from a recent historical low of approximately
15 million barrels of oil produced during 1999.

Over 50% of the 2006 oil production was from the
Bakken Formation in EIm Coulee Field.

Elm Coulee Field has produced 71.5 million barrels of oill
since its discovery in 2000.

Statewide production has declined at a rate of
approximately 6% per year since mid-2006.

Gas production has shown a steady increase by in-fill
and new field development.
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Barrels per Month

Normalized Monthly Bakken Formation Production
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3,500,000

Total Monthly Qil Production Showing Volume Subject to Incentive

(85% Working Interest Assumed)
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Elm Coulee Field, Richland County
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Development Near Sidney
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VERTICAL CASING EXIT
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WELL CONSTRUCTION PLAN

HORIZONTAL CASING EXIT

Headington Oil Co, LP Evoniuk 44X-17

Dual Lateral Coplanar Location: SE SE Sec 17 T142N R99W

Well Construction Diagram Footage: est. 500 FEL & 500 FSL
Elev: est. Graded Pad 2640, KB 2661

Cirections to Wellk 15 miles M of Belfield, MND on Highw ay 85 fo Club Billings County, MT

85, then 3 mile W on CR, them 1 mile S, then 1 mis E

18" Conductor set at 0' - 80'. Drill out w/ 13.5" bit.
Set B-5/8" 38#%# H-55 surface casing at 2. 200
Lead Cement 504 Sacks Santel- Control Set C plus 0.25% CFL-3, 1% OEC-50 and

144 #isk Celoflaks. Mxed at 1585 gps wir, 2.85 cfi'sk yield and 11.2 ppg.
Taid Cement: 200 Sacks Class G plus 2% CaCl2 and 154 #sk Celloflaks. Mxad at I
5 0 gps wir, 1.15 ofisk yield and 158 ppg. VWolurme calculated using 55% excess_

8-3/4" hole size. Drilled with invert mud (80% diesel & 200 SW)

TV Casing s=t at: 12,055

Lead Cement (topat 5400 )- 202 Sacks 5535 Class G'Foz wi 5% KCL. 5% Bentomite,

0.4% Fluid Loss, 0.3% Retarder 0.2% Anti-foam and 1/4#5sk Cellophans Flakes. Yield: 1.20 ofisk, Wi 12.7 ppag.
Tad Cement (topat B700 })- 764 Sacks Class Gw/ 35% Silica Flowr, 3% KCL. 0.2% Fusd Loss, 0.2%
Cispertsant, 0.3% Retarder, 1/4%/sk Cellophans Flakes. Yisld: 1.5% cfisk. Wt 15.5 ppg.

Assums 8" hole plus 20% excess.
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Lateral #1 EtTD 16,781 10,482 Pay TVID:
EstTD 17.670 WOFZ 11,235 14deg/100 10,001
Pay, 5,815 Pay Lat#2 Liner: 5" 158 LB0 FJ -

to 16,801 | Pre-Drilled

T W~ TR Y R







TYPICAL HORIZONTAL FRACTURE STIMULATION
(§350,000 to $650,000)

PER LATERAL, in open hole or uncemented pre-perfed liner hole:
“Gelled water-sand frac” in several stages

Sand concentration from 1 to 4+ pounds of sand per gallon (20-40
mesh sand, to ~100#/t of hole)
w/ additives, surfactants

Pumped at a rate of 70-100 BPM, (In 5,000’ lateral, Total of ~5,000 bbls
gelled water and 400,000# sand)




Bakken Formation, U.S. Williston Basin

The Bakken Formation was deposited in the more central and deeper
portion of the Williston Basin, Montana and North Dakota
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Each succeeding member of the Bakken Formation is of greater areal extent.
Modified from Walker and others (2006)




South Stratal Geometry of the Bakken Formation
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Conventional vs Continuous Resources
Continuous Shale Accumulations

Land surface \

Conventional

Conventional Coalbed gas structuralpll N

_ accumulation e T
~ Str“':t“f?ltgﬂs Conventional de S

" accumulation stratigraphic gas.

accumulation

Transition
; /,f" Z0nes T
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Continuous oil _—"
accumulation

Bakken
Formation

Tens of miles '

REQUIREMENT... the shale is now, or was at sometime in its
history, within the oil or gas generation window
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Bakken Formation Assessment Results

per Assessment Unit
Mean Volume in Millions of Barrels of OQil (MMBO)
Northwest Ex_pulsmn | 909 MMBO
| Threshultl'l AU

Central Basin-
Poplar Dome AUi Williston
- AL & |

F s Eastern Expulsion
Elm Coulee- < Threshold AU

esson-Little Knife 973 MMBOI
410 MMBO Structural AU

{Inl\

485 MMBO ickinson
MONTANA !

| Miles | NORTH DAKOTA

City !

Bismarc

0

TOTAL 3.65 BBO (F95=3.0 BBO; F5=4.3 BBO)

aUSGS




The Bakken Formation is the Largest Oil
Accumulation Assessed by USGS in the Lower 48

Total Mean Qil Resources
(Undiscovered Technically Recoverable Resources)
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www.bogc.dnrc.mt.gov




