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Like unconventional shale gas, unconventional shale oil is now becoming more and more conventional.
The technology used to first extract natural gas from shale rock in the Marcellus and other shale gas
plays has beefine-tuned and modified to extract oil from shale formations across the courstugh as

the Monterey playin Californiathe Eagle Forih Texas, and most notabtiie Bakken ifNorth Dakota.

North Dakota has been an oil producing state@0iyears, butonly durng the past three years halse
Bakken oil boom made it the fourth largest oil producing state in the country and one of the largest
onshore plays in the United States. TBakkenextends beyond North Dakotato EasternMontana
andneighboringterritories of Saskatchewaand Manitoba in Canada/Vhile its success has been largely
attributed to advances imil field technology, primarily horizontal drilling and hydraulic fracturiag,
numberof circumstancesiavecome together to make the Bakkensuccessful oil play, including high oil
prices widespreadand readyaccess to privately held prospec#sdlow naturalgas prices.

The USGS (8 Geological Survey) estimates ttechnically recoverableeserves in the Bakken at 4.3
billion barrels. Reserve estimates by states and companies are often significantly larger and in the past
these estimates have been consideragtimistic. However,many wellshave hadnitial production (IP)

ratesof 2,000 larrels of oil per dayb/d). These IP ratesuggest that estimates of the resme base will
continue to rise.Higher estimatedor the basin of10 billion barrelsor more canno longer be ruled out.

Similar tothe earlydays of theshale gas revolution, major oil compantes/e been largely absent in the
Bakken Small and independent oil companitsat made theirstart developing natural gas resources
moved into the Bakken and accumulated acreage before the oil play became falbligstd. Today
the most sought aftelacreagein the Bakkens already leased. éW entrants into the Bakken must
participate in joint venturesr buy out another companyThis has notliscouragednvestment. Several
billion dollars were exchangad mergersand acquisitionsMi&A) in the Bakkernin the fourth quarter of
2010 alone.

! 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 shafhalecomposes both the upper and lower layers of the Bakken (see

figure 2) However, as fracs likely extend into and pull oil from the shale, it is often referred to as Bakken shale oil.
2April 4" 1951 the Clarence Iverson 1 well struck oil in Tidblpath Dakota making it the first successful oil virll

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, attdDakota 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 e a futu

report.
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With 2010production at 350,000 b/d anWTI (West Texas Intermediatei) pricesaround$100/barrel
in past monthsNorth D&ota's Bakken idrawing a lot of attentionHowever, because diimited access
to traditional transportation infrastructure such as pipelines, Bakken productienxpsnsive to deliver
to major refiningcentersand hencasdiscounted heavily at the wellhead.

This isthe first of several EPRINC reports which will address the potentialhafe oil playsto
substantially expand domestic oil production and the subsequent implicationghédistribution of
crude oil to the mid-continent and ultimately throughout the UniteStates. EPRINC is also evaluating
the central features that have made thBakkenplay a sucess to date, and how both existing
constraints and emerging infrastructure developments wifect development in thecoming years.
Whether production from the drger Williston Basin can transform the prospects for U.S. field
production inthe coming yearsvill largely be determined by geology and technology, but government
policy affectingthe pace of infrastructure development and access to new plays will #soapcentral
role.

The Williston BasiFormationandthe Role ofTechnology

The Bakken and underlying Three Forks formation are part of the larger Williston Basin which
encompasses Saskatchewan, Manitoba, Northkdds Montana, and South Dakota (sd@ure

1). Bakken producing zones are mainly present in Western North Dakota, Southern Saskatchewan, and
Easten Montana. The Bakkeiis one of the largest (possibly thedast) continuous oil accumulatioms

the world® It is an over pressured systemvhich is in partresponsiblefor high IP rates The high
pressurein the formationsuggests that the oil is contained within the petroleum systefhismeans

that the oil remains in placand is tightly containedhroughout the geologic structurélen years ago

both reserves and productive capability were highly uncertBit today Bakkershale oil is not only
accessible bualsoprofitable given advances itechnological knowhow andsustained high oil prices.

*USGS press release Apriih12008:“The Bakken Formation estimate is larger than all other current USGS oill
assessments of the lower 48 states and is the largest "continuous" oil accumulation ever assessed by the USGS. A
"continuous" oil acamulation 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 U.S. is in the
Austin Chalk of Texas and Louisiana, with atisaovered estimate of 1.0 billions of barrels of technically

recoverable © |http?//www.usgs.gov/newsroom/article.asp?ID=1911

5Stephen A. Sonnenberg. “FoePlayjpookng on t he Bakken.” Hart
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Figure 1.Map of Williston Basirwith Bakken and Thre€&orks Formatios
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Shale oilhas historically been difficult and costly to produbecauseit is found in formations
characterizedby both low porosity and low permeability Large and sustained vastment in oil
production hasnot taken placein North Dakotauntil recently becausetraditional vertical well
technology and productioomethods touchedonly a portion of the producible rock. This left the
wellbore (the drilled hole exposed to the producing rock) exposed to only a small portion of the tight oil
formation, preventing it from beingproduced to itdull potential. Attemptsto access the resource using
horizontal driling® techrology had been tried in the pasbut had not advanced to longer laterals and
multiple hydraulic fracturing stagéin the right layer or rock Studies and papers dating batk the

® 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
producingrock.

! Schlumberger QOilfield Glossary: Hydraulic Fracturing:

“Astimulationtreatment routinely performed on oil and gas wells in kp@rmeabilityreservoirs. Specially
engineered fluids are pumped at highessureand rate into thereservoirinterval to be treated, causing a
verticalfractureto open. The wings of the fracture extend away from the wellbaregposing directions
according to the natural stresses within ti@mation. Proppant such as grainsf sandof a particular size, is
mixed with the treatment fluid to keep the fracture open when the treatment is complete. Hydraulic fracturir

creates higkhconductivitycommunication with a large area of formation and bypassesdamagethat may exist
in the nearwellbore ared:
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1970s suggested thereare billions of barrels of oil in the Williston Basin it was recognized that
producers simply could not reatche pay zonesvith available technologyAdditionally, the lower price
environmentdiscourageduchinvestment

The first oil producing welClarerte Iverson No.,was drilled byAmerada Petroleum Corporaticand
began producing on Aprif’41951. Thismarked the beginningfoNorth Dakota oil production This well
was on the Nesson Anticlinepw known asa  “ s w e et the 8aklkehhdme to natural fractures in
the rock® The Bakken Formatioffirst producedin 1953from the #1 H.O.Bakkenwell named after
Henry Bakken, the landownesindwasalso drilled by Amerada

The Bakken is a shale oil pfayt is conventional, lightweet crude oil, trapped 10,000 feet below the
surface within shaleack. The Bakken shalglay consists of three layers, an upper layer of shale rock, a
middle layer of sandstoridolomite, and a lower layer of shale rock. &middle sandstone layer is what
is commonly drilled and fracked with the horizontal lateaday 6ee figure 2 The precise location of
the oil the companies are producing frofrom which layer or rockis stillunder evaluatior?, but as
technologyand understandingf the geologyimprove companieswill be able to see how far their
hydraulic fractures penetrate and into which rocks tteeg accesimg the resource. This knowledge will
allow companies to better understand acre spacing requirements iarturn maximize theiacreage
positions and drilling capability. The ThreeForks formation, which i®eing drilled just below the
Bakken,s thought to be contributing oil volumes separate from the Baklmentiallyadding tototal
recoverable resems While the most heavily produced zones in the Williston Basin have been the
Bakken and underlying Three Forks, there are other promising Zorike basin thabffer potential as
drillerslearn more about the geologgnd oilfield technologyadvances*

8%« An anticline is a large, upward arch of sedimentary r
Clarence Iverson No. 1 was focused on the Silurian Interlake Formatibthe Bakken FormatiofiNorth Dakota
Geological Survey)

Shale oil” and sed mterthangdatalyl within newspapers &ntl eeporting. This is incorrect.
Shale oil is conventional oil trapped within shale rock or other types of rock formations (Nigbedeais actually a
chalk andshalemix). @ shale is immature oil still ia rock like form which must undergo extensive heat and
stimulation to be produced.

% Phoneconversation with geologist Julie LeFever

" For example, Bowman County in southwest North Dakota is the fourth largest oil producing county in North
Dakota, but is a@cally producing from the Red River formation. It not part of ttevoil boom and drilling which is
focusing on the Bakken formation.
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Figure 2 Example of Horizontal Drilling in the Bakken
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Source: EPRINRot drawn to scale. * Although still under evaluatidris likely that fractures extend into the
surroundingshales pulling oil from the shales.

Gompanies in the Bakkemave improved their techniqguegombining horizontal drilling with multistage
frackingand longer laterals.Horizontal drilling begamithe 1980s, but has not been widelged until
this past decade. In the early 2000s Bakken players began drillirgpiadi laterals ito the Middle
Bakken, the sandstone layer between the two shale layers. This provedctintecivefor drilling and
production. Over the past few yeathe number of frac stages hadramatically increased. This
increagsthe cog of drilling, but also increasdsitial production rates andhe ultimate recovery ofoil
from the well. Only a few years aghe number offrac stages werenuch lower (single digitsput now
they are commonly above thirtyand manyare above forty Forty facture stages are allowing for
ultimate recovery figures between 600,000 and 700,000 barrels of oil perivetlorizontal laterals
now common in the Bakken arather shale play across the countwere once around 4,00@&é& and
are now as long ak0-15,000 éet.

2 0jl Patch Hotline
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Frackinga well involves making small initial cracks in the rbgkperforating the wellbore® and then
pumping water, proppantsand, ceramic, aresin coated sand), and a small amount of chersidaivn

the wellbore at high pressure to open up the fractures and allow oil to flow fronmdble formationinto

the wellbore Fresh water is needed to frac a wiellorder to createclean fractures which allowil to
best flow from the rock to the wellbce. Three million gallons of watéf and two to three million
pounds of sand or proppant are needed per well. The proppant is what helps hold open the cracks in
the shale so they do not close up. The choice of which tygeappantoften depends on the geology
of the well. Resin coated sand andramicsare more expensive than sand, but can withstand higher
closure pressures within the fractufé.Ceramics are manmad® they aremore perfectly pherical and
this can help increaspermeability in the fracture and allow oib tbetter flow around the proppanin

the fracture and up into the wellbor®.

wSaSNBSa

The extent of recoverable reserves from the Bakken is subject to debateomguing surveysare
underway. When the USGS revised their 1995 estimaftel51 millionbarrelsto 4.3 billion barrelsn

2008 it reflectedrisingconfidence in the early resultsf the drilling programthat was beginning in the
Bakken investmentby independentssuccessful applicatioof new technologyand highlP rates. In
January of 2008 North Dakotaoduced 138,00®/d; in November of 2010 North Dakotaqutuction

was over 356,000 b/d.Any revised estimate is likely to be much higher than 4.3 billion barrels. In
January 2011 North Dakota state officials began saying there were 11 billion barrels in North Dakota
alone. This is up frotheir previous message of fivalllon barrels.

3 shlumberger Oilfield Glossary: PerforateThe creati on of holes in the casing
communication between the reservoir and the wellbore. This process is integral to the optimal creation of
hydraulic fractures.”’

“For the sake of comparisofive million gallon®f water areneeded to water a golf course for 25 days. And a
1,000 megawatt codired power plant uses 5 million gallons of water every 12 hours.
http://www.hydraulicfracturing.com/WaterUsage/Pages/Information.aspx

> Superior Well Services presentation and Bakken Investor Conference Minot, ND June 2011
AdditionallyStudies have shown th@iermeability of the rockcompletion best practicesandtype of fracking
fluidsand components all matter in increasing produat{®@il and Gas Investor January 2011).

'®Bismark Tribune. Bakken Breakout. Summer 2011.
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Figure 3.Reserve Estimates

Bakken Reserve Estimates Barrels

1995 USGS 151 million

2008 USGS 4.3billion

2010 NDIE Add 1.9 billion (Thred-orks Addition)
January 201 ND StateOfficials 11 billion (North Dakota alone)
Continental Resources 20 billion

X®t SYyRAy 3 ! { D{ | ?2222bilion

Y North Dakota Industrial Commission
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Williston Basin production, which includes North Dakota, Eastern Montana and $makbta is
currentlyaround 415,00®/d.*®

Figure 4 Williston Basin Production
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Source: NDPA (North Dakota Pipeline Authority)

Oil production in North Dakota has more than doubled since 2898 currently stand at around
350,000 b/d, making it the fourth largest oil producing state in thmatédl States Production hit a high
in April 2011 over 360000 b/d and has since declideslightly due to severepring floodingwhich
causedwell shutins andproductiondelays™® North Dakota currently representpproximately6% of

'8 North Dakota Pipeline Authority
' The Bakken also produces a substantial amadmmssociated gas. Production for April 2011 in North Dakota
was 358,611 mcf (thousand cubic feet) per day. A substantial amount of natural gas is flared (around 27%) due to
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U.S oil production and many analysts estimate this breach 10% inthe next several yearsvith

productionreaching 700,000 b/dT h e B a k k e n share of Noath Dakota 'preduction is around
300,000 b/dor 75 percentandis risingasdrilling and productiorexpand

Figure 5.North Dakota Field Production of Crude Oil
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The Bakken ia continuousoil accumulationc har act eri zed by “ swese?008& pots.”

b/d IP rate (although some have had rates as high as 4,000 b&)me companiesnay haveless
acreagebut higher total production than othersThe not abl e *“sweet spots” in

Coulee field irMontana andthe Nesson Anticline and Billings NoseNiarth Dakote® These spots are

the rapid production of wells, the lag time in gas processing capabilitytrensporadic location of the oil wells
relative to gas processing facilities.

“see Appendix for EIA map widrmer field activity The NessoAnticline 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 structureThese areas have been characterized by impeccable Wwetlsther producing zones

are seeing decent numbers as companies have learned the techniques needed to produce flamltégige
demanding formation. Billings Nose is also near Billings Anticline.
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deemed sweet because of their production ratesderstood to belinked to natural fractures in the
rock allowingoil to flow into the wellboreat higher rateghan other parts of the Bakken. However, as
more and more drilling activittakes placeNest of the Nesson Anticlirend ewen in Montana, therisk
associatedwith new acreages shrinking Sweet spotsthemselvesare becoming less important as
knowledgeof the geology hagrown.

Greaterunderstanding of the rock as well as the application of technologih& led the first producers

in the Bakken to success. But approaches to drilling in the Bakken are different from company to
company. Some companies have longerizontal well bores than others and usewice asmany
fracturing stages. Completion pratices, such as what type of proppant, sandceramic also vary from
company to companwand depend ongeology. All of these elements taken together help increase the
EUR(estimated ultimate recovery of a well. TheEUR is important given the price ofilihg and
completing a well anthe rapid decline rateassociated wittshale oil wells.

In addition to understanding # rock formationand applying and adapting the rigttechnological
applications producers must also overcome severe weather constraints in North DaKetaperatures
commonly drop below -40° F and massive amounts of snowan be expectediuring winter. These
weather constraints often cause producers to shutwellsfor a period of ime until wellscan be
accessed and produced oil can be transportddhe past few winters have been some of the worst in
North Dakotan history andre proving to be very challenging for the industry. Additionally, severe
spring rains hee caused towns to be evacuatelie to flooding.
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Figure 6 Western North Dakota Flooding June12011

Source: EPRINGqo

Furthermore, the cost of drilling these welias increased significantly over tipast fewyears Costs
are likelyto increase further asising oil prices have triggeratfilling activity inmultiple shale plays
throughout the US. While the cost can vary from company to company dependindpast affactors
such aghe length of the horizontal lateral, thnumber of frac stages, and the choice of proppant (sand
or ceramic) the cost of drilling and completing an oil well in North Dakota in 2@@8ording Nah
Dakota Petroleum Councivas $5.6 million. Todayseveralcompanies have reported drilling and
completingcosts of over $10 million per wellThis increase is largely due to longer horizontal laterals
andmore frac stagesbut also higher input costs from increased demand in rigs and complktimces
throughout the country and region.

Because of ta rapid growth in drillinghere is a constraint on well completiogervicesand many
companies face a backlog of wells that are awaiting completion. This means that the well is drilled, but
may not yet be frackednd ready for production The delay can come from weather related constraints

as well agonstraints in available frac crew®©nlyfifteen frac crewsare nowoperatingin the Bakken
despite a rig count af700r sorigs*

As the demand forcompletions increase, so does the demand for water. Six billion gallons of fresh
water are needed per year for hydraulic fracturiogeratiors.? Fresh water must be usedtensure
cleanand conducivefractures. Projects are currently underway to secure water suppliesidrrural

2 Superior Well Services presentation Bakken InveStmrference 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.
22,000 wells per year and 3 million gallons of water per well
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communities and the oilfield. uB this issueof water supply for both local communities and the oilfield
will continually be dealt with and debated as drilling increases in tg®re

Bakken production is sensitive to price swings, but advancing technology and growing support from oil
service companies suggest that production can be sustained as long as wellheadrealaigs above
$50/barrel® Bakkencrude sells at a discount to L{ISght Louisiana Sweeandeven WT(West Texas
Intermediatef* despite its high qualitys transportation costs remain high for ghient to refining
centers andmajor consuming market However,new infrastructure developments magoonsupport
higher well head valuesLight sweet crude oil from the Bakkdwas a higher value at major refining
centers becausef its high quality”®; however, because North Dakota is so far from traditional oil
transport centers, Bakken crude suffergliscountdue to infrastructure constraints in transportation.
North Dakota production went from 100,000 b/d to 350,000 b/d in four years. This dramatithgro
was so rapid that it has not been matchegtypical crude oitransportationsuch agipelines. Bakken
crude currently has the necessary tak@ay capacitywith pipeline, rail, and truckncluded but growth

is needed to help keep price discountsrfr@rodingwellhead values in the regidisee figure 7).

Figure 7 Transportation System Capacity (including planned projects)
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SourceNorth Dakota Pipeline AuthoritjNote: many projects are still in planning stages or have not yet been
approved.

% Ross Smith Energy Group has lreaen prices for the Bakken at $47.
2 \West Texas Intermediate, the common benchmark for pricing crude oil in the U.S. priced in Cushing, Oklahoma.
%% 42 degrees API, very light and low sulfur, slightly better quality than WTI
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The price of Bakken crudean vary from company to company and is often dependent upon which
market it can gain access to and through which mean of transportatighile rail has historically been
more expensive than pipelin@akkercrudediscounts havdeen high enough to justify shipmehy rail

to marketsas far as St. James, Louisiana which gfféses benchmarked to Brent/LES However,
crude pricesare not only importan for producers, but for state treasuries as weKathy Stormbeck
from the State Tax Depament in North Dakota has noted théaevery $1 increase or decrease in the
price of oil impacts gross state revenue by $9.3 million a {ar.

Implications for North Dakota: Growing State Coffers, Tax Revenue, Low Unemployment

North Dakotacurrently haghe lowest unemploymentate in the Unites States qtist 3.2percent Each

rig brought into the staténcreases demand faig handsand support servicesuch aousing andood
service?® North Dakota is one of the few state®w running abudget surplus instead of a deficit.
According to the North Dakota Petroleum Councilude oil taxes on production and extraction
averaged 10.3 percent in 2080 bringing$749.5 millionin state revenues. In addition, the industry
spent $1.49 billion in taxeble sales and purchasesNatural gas brought in over $10rillion in
extraction taxes in 2010 Revenuefrom oil and gas operations is disbursed broadly to support
infrastructure,education trust accounts, and local governmeﬁ?sSIate and local governments face a
range of new requirements to support the surge in oil production, especially road repair and
construction.

North Dakota memployment is thdowest in the nation, but high wages from the oil and gas industry
has systemic impacts. Wag#lation is beginning to take root as it dfficult for stores, shops, and
restaurants to keep workemgiven the opportunities in the petroleum sector

% Bakken producers can geyht 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/stateand-regional/article 1fa5080&ef9-11df8c4c001cc4c002e0.html

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

*This tax raé on crude oil varies according to different well types and14 5 percent.

% North Dakota Petroleum CouncibDuring 2009, more than $36.4 million went to the Lands and Minerals Trust
and more than $120 million to the Board of University and Schaotls Trust. F o r UZ.0Far€st SerVice
administered lands in the Little Missouri National Grasslands provideddediéand gas revenues of $44.2 million
during fiscal year 2010n addition, Bureau of Land Management administ land produced mearthan $32

million during fiscal year 2010Approxmately half of that amount, $16.fillion (adjusted for new receipts
sharing), was returned to the state’s gener al fund and
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Figure8. Unemployment Rate by State, May 2011
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Source: Bureau of Labor Statistics

The entire range of services required to support the oil boom are in short supptels inpetroleum

producing region®f North Dakota are booked two to three years out and every apartment is rented.
Make-sshift housingsuch ascampers and RVare commonplacd® Many oil companies operate their
owmémma“‘n camps” where empl oyees e aAchalende fathe staepis whi | e
to address the requirements for expanded infrastructure and related services while at the same time
address the financial risks of an economic downturn should the rising production prove unsustainable.

Bakken Succesand Future Potential

North Dakota oil productiorturrently accounts for six percent of domestic production andaigely
responsible for reversing two decades of declining oil productidfigh oil prices coupled with an
evolution of drillingtechnology and a greater understdingof the underlying geology (due in large part
to improved seismic surveying) have enabladependent oilcompanies torapidly increaseBakken
production It is no coincidence thageveral shale gas pioneengere anong the earlyBakkenplayers
duplicating andweakingtechnology andleasing landearly in the boom.Clearly, the application of both
the art and science of horizontal drillitgchnology,includinglonger horizontallateral lengths and
multiple fracswere built upon a knowledge base frotine experiences in the discovery and production
of shale gas.What is happening in the Bakkerifers the potential for technology énsfer to other
basins in the 6. and worldwideThe Bakkeris aprolific and exciting shale gilay, and newplays on
the horizonoffer significant promise includinthe Eagle Ford, Niobrara, Uticiduscaloosaand the

% There have even been tetowns created as people came to work in North Dakota without yet securing a place
to live.
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Monterey. The technology of horizontal drilgn and hydraulic fracturing is alsseen in more
conventional plays such as the Mississippi Lime pl@kiahoma.

Many questions and uncertainties exist abate future of shale oiljncludingits capacity to yield
sugainable oil production since many shajpgays experience higldecline rates. North Dakota is
embracing oil development and h#sus far provideda regulatoryenvironmentthat addresses genuine
environmental concerns but also embraces the economic benefits of rising oil producBewmeral
factors taken together help explain the success of Bakken development and reveal lessonseo
shale oil development. Additionally, the lack of federal land in North Dakota and a regulatory
environment forjudicious permit processing have helpespur rapid Bakken development.The oil
companies involved have shown a remarkable capabititydeploy new drilling and completion
techniques necessary to match the growing knowledge of the geoldgfrastructure such adake-
away capacity is still a concerdidowever,interestto expand said capacitgmong both railroads and
pipeline companies suggest thatke-away capacity constraints will be alleviated in the near future.
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Appendix

1. Qilfield Activity EIA
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Saskatchewan & Manitoba ¢

DALY SINCLAIR|

Manitoba

CANADA

° ., G Saskatchewan

INDEX MAP

Canada

Bakken Shale Play Producing Wells
+ oL
s GAS:

(M| SIGNIFICANT BAKKEN SHALE FIELDS

[ Bakken shale Extent

Miles

=0 10 20 30 40 SD

*Field proximity may be incorreain Ross and Stanley fields

2. Williston Basin Stratigraphic Column

Williston Basin
Startigraphic Column

System Rock Unit |

TP Lod |
Mississippian f -edaerole Upper Shale Member

Bakken I___+ .
Devonian Middle Bakken
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Source: Sonnenberg. Hart Energy Bakken Playbook 2010. EPRINC Diagram
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