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Understanding Crude Oil 
Transportation by Rail



About EPRINC

Å www.eprinc.org

Å Infrastructure Paper 
http:// eprinc.org/wp-
content/uploads/2013/10/EPRINC-
PIPELINES-TRAINS-TRUCKS-OCT31.pdf

Å Oil and Gas Journal

Å Embassy Series

Å Presentations at Imperial College 
London, Colombia University, Wyoming 
Pipeline Authority

Å Department of Energy ςQuadrennial 
Energy Review

Å Department of Defense

Å Rin App  http://eprinc.org/2014/02/rins-
around-rosy-app-available-ios/
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http://eprinc.org/wp-content/uploads/2013/10/EPRINC-PIPELINES-TRAINS-TRUCKS-OCT31.pdf
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Source: EIA

U.S. 8.7 mbd
Canada 3.5 mbd

August North 
America = 12.2 mbd



Source: HPDI Oct 2014, Past 90 Days

Williston 

Basin

Powder River 

Basin

Uinta 

Basin

DJ Basin (Niobrara Reservoir)

Anadarko Basin 

(Mississippian, Granite 

Wash, Mississippi Lime 

and other stacked plays)

Permian 

Basin

Eagle Ford 

Reservoir

Utica

Permit Activity

5



6

EPRINC Production Evaluation

Source: EPRINC/Ponderosa
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/!ttΩǎ /ŀƴŀŘƛŀƴ /ǊǳŘŜ hƛƭ CƻǊŜŎŀǎǘ
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Source: /!tt нлмпΣ ά/ǊǳŘŜ hƛƭ CƻǊŜŎŀǎǘΦ aŀǊƪŜǘǎΣ ŀƴŘ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴέ
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Total Imports, Production, Canadian Imports

Source: EIA

Canadian 
Imports 3 mbd 
or 40%
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U.S. Imports from Abroad Steadily Decline

- Impact 
on prices 
as African 
crude is 
pushed 
out and 
now onto 
world 
market
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U.S. Rig Count
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Source: Baker Hughes 
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Drilling Then and Now

{ƻǳǊŎŜΥ CǊƻƳ tL9/9 /ƻǳǊǎŜ ²ƻǊƪōƻƻƪΣ aŀǊƪ W YŀƛǎŜǊΣ IƻǳǎǘƻƴΣ Wǳƭȅ нллуΣ άLƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ¦{! tŜǘǊƻƭŜǳƳ LƴŘǳǎǘǊȅέ

Source Rocks
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Permian Basin 1.6 mbd
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Shale Oil Play Production

Source: HPDI Nov 2013, EIA, NDPA

Eagle Ford 1.4 mbd

North Dakota 
1.13 mbd

Colorado 216,000 b/d

Wyoming 213,000 b/d



Drilling Advances

Source: Continental Resources March Investor Presentation, Permission granted
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Source: Triangle Petroleum Corporation, Presentation 
Bakken Product Markets and Take-Away Denver Jan 31-Feb 
1 2012
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How is Crude 
Moved and 

Why?



Transportation Methods of Crude Oil and Petroleum Products
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Moved from tank storage at the wellhead to refineries via pipeline, truck, 
rail, barge, or all four methods in combination



Why transport crude oil via rail?
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Source: EPRINC Maps using Hart Energy data and ArcGIS Mapping software



How much crude oil does a tank car hold?
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Å One tank car holds about 700 barrels of 
crude oil (might be more or less depending 
on design, thickness of tank, heated tank car 
for bitumen, etc.)

Å Unit Train = 120 tank cars of one product 
(scalability to maximize efficiency and 
reduce cost) = 84,000 barrels

Å Manifest Train = Less than 100 tank cars, can 
be multiple commodities, not as economic, 
but used widely in beginning of crude by rail 
movement because some refineries and 
facilities were already equipped to handle  
manifest train shipments

Source: DOT 111, Wikipedia



Pipeline vs. Rail Costs

Source: CAPP 2014  Forecast
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Å From Bakken to 
Coasts between 
$10 - $15

Å Slight increases 
due to fees by 
railroads for older 
tank cars and 
testing fees

Å From Alberta to 
Gulf $20

Source: EPRINC Maps using Hart Energy data 
and ArcGIS Mapping software



Role of rail in upstream, midstream, and downstream
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Source: BNSF Presentation, Sept 2013, via DOT website
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Infrastructure 
and Pricing
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North Dakota Crude Oil Transport

Source: North Dakota Pipeline Authority

March 2014 EstimatesJanuary 2012 Estimates

Aug 2014 Estimates



July 2014 Williston Basin Crude Transportation

Source: NDPA, EPRINC Estimates

22

Tesoro Refinery: 68,000 b/d

Truck to Canadian Pipeline: 8,000 b/d

Rail: 766,000 b/d

Pipeline: 432,168 b/d

Williston Basin Production: 1.2 mbd
North Dakota: 1,132,331 b/d
South Dakota: 4,675 b/d
Eastern Montana: 75,162 b/d
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Williston Basin Rail Estimates

Source: NDPA
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Pipeline Capacity Ample

{ƻǳǊŎŜΥ 9twLb/Ωǎ ŀǊǘƛŎƭŜ ƛƴ hƛƭ ŀƴŘ Dŀǎ WƻǳǊƴŀƭ aŀǊŎƘ нлмп 

Å Plenty of pipeline capacity now, but if more crude should move back to pipe 
(continued rail concerns regarding Dec regulation uncertainty) could see prices 
further decline in Clearbrook and in Wyoming



¦Φ{Φ /ǊǳŘŜ hƛƭ 9ȄǇƻǊǘǎΧŦǊƻƳ t!55 LLL
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Source: HPDI Aug 2014
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U.S. Exports of Crude Oil Gulf Coast (PADD 3) Exports of Crude Oil

Å Almost all exports of crude oil from 
the U.S. are to CANADA

Å Bakken and Gulf Coast crude being 
sent to eastern Canada pushing out 
light MENA barrels further 
depressing prices



Major Canadian and Shale Oil Crude Flows

Source: EPRINC Choke Point Map using Hart ArcGIS Mapping software
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Pipeline Choke Points

Source: EPRINC Choke Point Map using Hart ArcGIS Mapping software
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bƻ ǇƭŀŎŜ ǘƻ ƎƻΧΦ 

Source: CAPP Crude Oil Forecast June 2014
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Crude disposition by 
refinery region



All Canadian Pipeline Export Options are Full

Source: Canadian Energy Pipeline Association
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Å YƛƴŘŜǊ aƻǊƎŀƴΩǎ Transmountain line 
off BC coast - currently 300,000 b/d 
capacity- planned expansion up to 
800,000 b/d (early 2017)

Å (Now Spectra) Platte line to Wood 
River 280,000 b/d-full

Å Enbridge mainline system currently 
transporting over 1.5 mbd with 
potential capacity around 2.5 mbdτ
Northern Gateway off BC coast 
planned 525,000 b/d, several other 
planned expansions, light oil access 
+400,000 b/d to eastern U.S. and 
Canada

Å ¢Ǌŀƴǎ/ŀƴŀŘŀΩǎ Keystone 581,000 
b/d-fullτXL would add 700,000 b/d, 
Energy East Pipeline Project 1.1 mbd


