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BAKKEN 



3 Members Comprise Bakken 

•  An Upper and a Lower Shale member which 
serve as source rocks  

•  Middle Sandstone Member Varying in 
Thickness which serves as reservoir 

•  Continuous Type-Hydrocarbons are spread over  
a vast area (not discrete fields) 





But… Sweet Spots 



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

Egan Waggoner
Follow the Link for the Animation:







Mountrail County 
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Three miles West of  Parshall – 
first grasshopper  



!/(1$*/($#&'$.&2)$6-%($+-)*(.$*/-1$7#8$6#8'9$
)1-:$*/($:&6*8.()$0$9#;(1)$-19$/819.(9)$5



New Town: one of  the many 
fracking facilities  



Downtown New Town 



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 oil 
activity  











Preliminary EROI Mountrail County 

                Energy Delivered to Society [Eout] 

EROI = _______________________________ 

                Energy Put into that Activity [Ein] 

 



Energy [out]=  
 

EUR   x   Energy in a Bbl Oil  

  

•  EUR = 405 Million BBLS  Estimated Ultimately 
Recoverable  

 

 



Energy [in] 
 

•  Number of  wells producing 

•  Cost per well 

•  Dollars converted using energy equivalents to Joules 

 



EROI    =   12.9 : 1 

Conservative Estimate: 
•  Doubling wells halves EROI 

Assumptions… 
 



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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!???!!! 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.! 



Data & Resources 
•  Photos Courtesy of  Myrna Hall Glamour Shots 

•  North Dakota Industrial Commission, Department of  Mineral Resources, Oil 
and Gas Division 

•  Pollastro, et al (2008). Assessment of  Undiscovered Oil Resources in the 
Devonian-Mississippian Bakken Formation, Williston Basin Province, Montana 
and North Dakota, 2008.   

•  US Energy Information Administration 

•  Murphy, et al (2011)Order from Chaos: A Preliminary Protocol for Determining 
the EROI of  fuels. Sustainability 2011, 3, 1888-1907.  

•  Moerschbaecher & Day (2011).  Ultra-Deepwater Gulf  of  Mexico Oil and Gas: 
Energy Return on Financial Investment and Preliminary Assessment of  Energy 
Return on Energy Investment. Sustainability 2011, 3, 18-- 

•  King & Hall (2011). Relating Financial and Energy Return on Investment. 
Sustainability 2011, 3, 1810-1832. 


