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But... Sweet Spots



1985-2010

Bakken Shale Producing Wells
BbI Ol per Day (Mean per Quarter)

¢« 0-100

@ 101-500

® >s500

O 1.001 - 6,000 (Qil Bbi > Gas BOE)
@ > 6,000 (Gas BOE » Oil Bbl)
== Bakken Depositional Limit

Mi les

'http //www.efa. go

2000; Eim Coulee
Middie Bakken
Honzontal wells

Discovery

h‘--ﬁ—...

Bakken Shale Production

0il (Bbl/day x 1.000)

Bakken Shale Production

Williston Basin, ND&MT

Canada

M Northct.ou .
ontana Dakota ¥

1996: Middle B akken
Gas-0il Ratio (Mean per Quartern) Vertical well Tests

@ 0-1.000 (0N Bol »>> Gas BOE) Elm Coulee Field

FOIIOW th

W;%}

(000"} x Ae@"Mnb3 10 Jo 19g) st

1

.nenergy

Upper Bakken Shale
Horizontal Wells
Billings Nose

1976:
Upper Bakken Shale,
Vertical wells
Billings Nose

' Parshall
Field
, discovered

detari R Id=3750

o
= 'o..
:x--‘F’



Egan Waggoner
http://www.eia.gov/todayinenergy/detail.cfm?id=3750

Egan Waggoner
Follow the Link for the Animation:
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Two miles west of Parshall — not
an oil rig in sight....
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Three miles West of Parshall —
first grasshopper
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Then the oil rigs came faster than you could
snap the pictures — dozens and hundreds



New Town: one of the many
fracking facilities



Downtown New Town
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New Town: Standard apartment
Living



Typical street corner scene



Typical scene ...



Mobile Drilling Rig



Looks like a sweet spot to me...



Before long...no more visible o1l

activity



Oil Production - Mountrail County
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Parshall - Mountrail Co.
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Mountrail - Average Bbls per Well
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Bakken Oil Production - Mountrail Co.
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Preliminary EROI Mountrail County

Energy Delivered to Society [Eout]
EROI =

Energy Put into that Activity [Ein]



Energy [out]|=

EUR x Energy in a Bbl Oi1l

« EUR =405 Million BBLS Estimated Ultimately
Recoverable



Energy [1n]

* Number of wells producing
* Cost per well

* Dollars converted using energy equivalents to Joules



EROI = 129:1

Assumptions...

Conservative Estimate:
* Doubling wells halves EROI



Conventional Oil (and gas) Initial Reserves:
Proved plus probable Source Jean Laherrere

Number fields Oil Gb NG Tcf
Africa 3560 217 716
Asia 4900 139 941
CIS 4940 258 2,156
Europe 5190 100 676
Latin Am 4770 280 778
MiddleEast 1530 733 3,233
US&Canada frontier 600 50 144
non frontier ? 208 1482
WORLD ? 1985 10126

conventional oil = crude oil less extra-heavy oil

By comparison:

Used so far at end 2011 1163

U.S. use per year 7

Bakken reserves 4-6 (USGS) to 24 (optimistic)

Eagle Ford reserves 3.35 (USGS) to 21 (optimistic)
Gas: Marcellus 777 1.1 BCf per well

Thus none of these new fields are important relative to conventional reserves. They are useful but not
game changers at all.
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