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r _ Upper. Bakken .
= “(Shale)

Middle Bakken
(Sandstone/Dolomite)

Wells drilled to depth of
approximately 10,000 ft.

Fractures* §=

Lateral Length

Lower. Bakken 5,000 ~ 10,000t

- -(Shale)
—  Three Forks (Sand)

Bakken Shale
approximately 145 ft. thick

* Although still under evaluation, it is likely that fractures extend into
the surrounding shales.
HiFT : EPRINC. Not drawn to scale.
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E3 Bakken Acreage

RTW5b, ZOHMEIL, FINALIET R L 72 0] S e =
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1 Reserve Estimates

Bakken Reserve Estimates Barrels

1995 USGS 151 million
2008 USGS 4.3 billion

2010 NDIC™ ﬂhégigiﬁwiﬁmm
January 2011 11 billion

ND State Officials (North Dakota alone)

Continental Resources 20 billion
-+ Pending USGS Update 2?27?72 billion
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ising Production and Potential Constraints
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450,000
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=== Eastern Montana
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350,000 |
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©

8 200,000 N\’

©

@ 150,000 //
100,000 ‘=
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0

7 : NDPA (North Dakota Pipeline Authority)

El4 Williston Basin Production

&2 Recent 3 months average

May-11 363,390 b/d

Jun-11 384,811 b/d

Jul-11 423,592 b/d
T : NDPA
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Pipeline Authority

EIA Data with EPRINC additions using Continental Resources info. and latest production figures from North Dakota

ES North Dakota Field Production of Crude Oil
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Western North Dakota Flooding

5 June 15th 2011
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E6 Williston Basin Production

Growing State Coffers, Tax Revenue, Low Unemployment
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El7 Unemployment Rate by State, August 2011

Bakken Success and Future Potential
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B8 Lower 48 states shale plays
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HHT : Sonnenberg. Hart Energy Bakken Playbook 2010. EPRINC Diagram
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The Bakken is also referred to as tight oil given that oil companies are drilling within the middle Bakken layer
which is sandstone/dolomite and not shale. Shale composes both the upper and lower layers of the Bakken ([XI2).

However, as fracs likely extend into and pull oil from the shale, it is often referred to as Bakken shale oil.

* April 4th, 1951 the Clarence Iverson 1 well struck oil in Tioga, North Dakota making it the first successful oil

well in the state.

* Most shale gas, and now shale oil, plays have occurred on private land holdings where the mineral resources are

not held by the federal government. Texas, Oklahoma, Pennsylvania, and North Dakota have relatively limited
federal lands and most mineral rights are held by individuals or companies. Whether federal oil and gas leasing
and development policy is limiting development of shale resources on western lands will be addressed in a future

report.

- USGS press release April 10th, 2008: “The Bakken Formation estimate is larger than all other current USGS oil

assessments of the lower 48 states and is the largest “continuous” oil accumulation ever assessed by the USGS.
A "continuous" oil accumulation means that the oil resource is dispersed throughout a geologic formation rather
than existing as discrete, localized occurrences. The next largest “continuous” oil accumulation in the US. is in
the Austin Chalk of Texas and Louisiana, with an undiscovered estimate of 1.0 billions of barrels of technically

recoverable oil.” http://www.usgs.gov/newsroom/article.asp?’ID=1911

. Stephen A. Sonnenberg. “Focusing on the Bakken." Hart Energy Playbook.

. Horizontal drilling or directional drilling refers to a vertical well departing into a horizontal well at roughly 90

degrees and drilling along the rock formation horizontally allowing, exposing the wellbore a greater portion of the

producing rock.

: Schlumberger Oilfield Glossary: Hydraulic Fracturing: “A stimulation treatment routinely performed on oil and

gas wells in low-permeability reservoirs. Specially engineered fluids are pumped at high pressure and rate into
the reservoir interval to be treated, causing a vertical fracture to open. The wings of the fracture extend away
from the wellbore in opposing directions according to the natural stresses within the formation. Proppant, such
as grains of sand of a particular size, is mixed with the treatment fluid to keep the fracture open when the
treatment is complete. Hydraulic fracturing creates high-conductivity communication with a large area of

formation and bypasses any damage that may exist in the near-wellbore area.”

© “An anticline is a large, upward arch of sedimentary rocks ‘- form gas and oil traps.” Clarence Iverson No. 1 was

focused on the Silurian Interlake Formation, not the Bakken Formation (North Dakota Geological Survey)

“Shale oil” and “oil shale” are often used interchangeably within newspapers and reporting. This is incorrect.
Shale oil is conventional oil trapped within shale rock or other types of rock formations (Niobrara shale is
actually a chalk and shale mix) . Oil shale is immature oil still in a rock like form which must undergo extensive
heat and stimulation to be produced.

Phone conversation with geologist Julie LeFever.

For example, Bowman County in southwest North Dakota is the fourth largest oil producing county in North
Dakota, but is actually producing from the Red River formation. It not part of the new oil boom and drilling
which is focusing on the Bakken formation.

Oil Patch Hotline

Schlumberger Oilfield Glossary: Perforate; “The creation of holes in the casing or the liner to achieve efficient
communication between the reservoir and the wellbore. This process is integral to the optimal creation of

hydraulic fractures.”
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For the sake of comparison, five million gallons of water are needed to water a golf course for 25 days. And a 1,000
megawatt coal-fired power plant uses 5 million gallons of water every 12 hours. http://www.hydraulicfracturing.
com/Water-Usage/Pages/Information.aspx

Superior Well Services presentation and Bakken Investor Conference Minot, ND June 2011. Additionally Studies
have shown that permeability of the rock, completion best practices, and type of fracking fluids and components
all matter in increasing production (Oil and Gas Investor January 2011) .

Bismark Tribune. Bakken Breakout. Summer 2011.

North Dakota Industrial Commission

North Dakota Pipeline Authority

The Bakken also produces a substantial amount of associated gas. Production for July 2011 in North Dakota
was 427446 mcf (thousand cubic feet) per day. A substantial amount of natural gas is flared (right now over
30%) due to the rapid production of wells, the lag time in gas processing capability, and the sporadic location of
the oil wells relative to gas processing facilities. Construction of processing facilities was also delayed due to the
severe winter and spring weather.

See Appendix for EIA map with former field activity. The Nesson Anticline is home to the first producing well
in North Dakota as mentioned above and is a geological structure in the earth that naturally creates fractures
given its internal hill like structure. These areas have been characterized by impeccable wells, but other
producing zones are seeing decent numbers as companies have learned the techniques needed to produce from
this knowledge demanding formation. Billings Nose is also near Billings Anticline.

Superior Well Services presentation Bakken Investor Conference June 2011. You would need 34 frac crews to
maintain a rate of 164 rigs. Each frac crew can complete roughly between four and six wells per month.

2000 wells per year and 3 million gallons of water per well

Ross Smith Energy Group has break even prices for the Bakken at $47.

42 degrees API, very light and low sulfur, slightly better quality than WTI

West Texas Intermediate, the common benchmark for pricing crude oil in the US. priced in Cushing, Oklahoma.
Bakken producers can get Light Louisiana Sweet (LLS) prices in St. James which typically trades above Brent.
Based on current production levels at the time which were 260,000 b/d in April 2010. http://www.
bismarcktribune.com/news/state-and-regional/article_1fa508 0a-4ef9-1 1df-8c4c-00 1ccdc002e0.html

North Dakota Petroleum Council estimates that each rig accounts for 120 direct and indirect jobs.

This tax rate on crude oil varies according to different well types and is 5-1 1.5 percent.

North Dakota Petroleum Council: “During 2009, more than $364 million went to the Lands and Minerals Trust
and more than $120 million to the Board of University and School Lands Trust.” For 2010, “US. Forest Service
administered lands in the Little Missouri National Grasslands provided federal oil and gas revenues of $44.2
million during fiscal year 2010. In addition, Bureau of Land Management administered land produced more than
$32 million during fiscal year 2010. Approximately half of that amount, $16.1 million (adjusted for new receipts

sharing) , was returned to the state's general fund and is the first money expended for education statewide.”

. There have even been tent towns created as people came to work in North Dakota without yet securing a place

to live.
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Trisha Curtis is a research analyst at EPRINC. She has recently finished her Master of Science (MSc)
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