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I’'ve Been Working on the Railroad - Crude-by-Rail 2014

The Oil Transportation Revolution — 171 New or Expanded Rail Terminals in 2 Years

1. Introduction

Railroads are transporting more than 11% of US crude
oil production to market, up from a fraction of 1% five
years ago, and rail's share of crude-movement will
increase further.

Crude-by-rail's market impact is greater than that 11%
may suggest; the rail option is giving producers flexibility
and boosting the prices they get for their oil.

Developers are planning more unit-train operations to
optimize efficiency and lower costs.

The pace of rail terminal development in Canada is
increasing, both for heavy Canadian bitumen crude via
heated railcars and light crude from the Canadian side
of the Bakken

Fluctuating benchmark oil price differentials are
frequently changing the “netbacks” associated with
moving crude by rail or pipeline to major destinations.

New and expanding pipelines will increasingly
challenge the huge number of new rail facilities.

The wildcard for crude-by-rail is the likelihood of new
regulations, brought on by several high profile accidents
over the past few months.

Technological advances that allow for the economical extraction of large volumes of crude from shale
deposits have transformed the US oil industry. It could be argued, however, that the industry’s
second-most important development in recent years has been the proliferation of by-rail delivery of
crude. Not only has the development of rail loading terminals in the Bakken and other emerging shale
plays supplemented the congested pipelines that serve those regions, it has given producers the
flexibility to transport their crude to the market where it can garner the highest price.

In this report, RBN Energy updates and expands upon its pioneering “Crude Loves

I ' Rock’n’Rail” analysis of the North American crude-by-rail market. The study begins

with a summary of how by-rail shipment of crude emerged as a cost-effective and

ROCK profitable alternative for producers. It then identifies key participants, provides a
‘N'RAIL primer on crude transportation costs and netback calculation, and offers a
comprehensive listing of rail loading and offloading terminals now in operation or
under construction in the US and Canada. The study concludes with several trends
to watch, and a forecast of what’s next for crude-by-rail and oil transport as a whole.




fb RBN Energy uc

Table of Contents

IS 1111 o T 11 T2 e T o T -1-
2. The Resurgence of Crude-by-Rail.........ccccoeeemmmeccniic e -6 -
2.1 The Need t0 MOVE CrUE........ccoeeiiiiiiiiiiieee et eae e -7-

2.2 The Rail Loading REJIONS ......cccciiiiiiii et e e e e e e -8-

2.3 The Rail Offloading/Destination ReQIONS .............cuvviiiiiiiiiiiiiieeeeee e -9-

2.4 The Companies Building/Owning Crude-by-Rail Terminals................cccccvveeeeen. -10 -

2.5 The Railroads Most Involved in Crude-by-Rail.............cccuvvveeiiiniiiis -10 -

2.6 The Tank Car Manufacturing BOOM ..........cccooiiiiiiiiiiiiiieeee e -11-

3. Advantages and Economics of Crude-by-Rail ...........ccooviiiiiiiiiiiiiiiiiiicnn, -12 -
4. A Primer on Crude Transportation Costs......ccc.ccoorrrmciiiiirreccinrreeneceeeeennenn. -13 -
4.1 Wellhead to the Rail Loading Terminal .............cccooiiiiiiiiiiiiii e, -13 -

4.2 The Costs of Moving by Rail .........oooiiiiiiiii e -14 -

4.3 Calculating Crude Transportation Netbacks ............ccccciiiiiiiiiiieeen -15-

5. Production Region Loading Terminals...........cooviiiiiniiiinicininnnnnsns -18 -
5.1 The Williston Basin/Bakken Formation ............cccvvviiiiiiiiiiiiiiiiiiiiiiiieeieeeieeeee -18 -
00 00 R N\ o I T 1 (o - -20 -

5.1.1.1 Producer-owned Terminals............ccccceiiiiiiiii -23 -

EOG Resources/Stanley, ND ... -23 -

Hess/Tioga/Williams County, ND ........ccoooiiiiiiiiiiiiieeeeee e -23 -

5.1.1.2 Merchant Terminals ..........ccooovriiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee -23 -
Crestwood-Inergy/COLT/Epping, ND .......ccooiiiiiiiiiiiiiieiieeeeen -23 -

Plains All American/Manitou and Van Hook/Montrail Cnty, ND......... -24 -

Enbridge/Berthold, ND............coooooiiii -25-

Glbl Partners/Stampede, Beulah/Burke County,Mercer County, ND - 25 -

Dakota PlainsS/New Town, ND ... - 26 -

Lario Logistics/Bakken Qil Express/Dickinson, ND ........................... - 27 -

Great Northern Midstream/Fryburg, ND .........coooeviiiiiiiiiiiiiieiiieeeeeee, -28 -

Savage Services/Trenton Railport/Williams County, ND ................... -30 -

Northstar Transload............cooooiiii - 30 -

Musket Corporation/Dore, Dickinson/Dore, Stark County, ND .......... -30 -

H Sierra Energy/Red River,Donnybrook/Williston, Ward Cty, ND ..... -30 -

North Dakota Port Services/Port of Minot/Minot, ND........................ -31-

Twin Eagle Resource Management/Gascoyne/Bowman County, ND- 31 -

© Copyright 2014 RBN Energy, LLC



fb RBN Energy uc

5.1.2 Manitoba and Saskatchewan ............ccccccoiiiiiiiiiiiie e -31-
Tundra Energy Marketing/Cromer, MB ..o -33 -

Ceres Global Ag/Northgate, SK ...........oeiiiiiiii e -33 -

Crescent Point Energy/Stoughton and Dollard, SK............ccccoevvvvvveeennen. -33 -

Torg TranSIoadiNg .....ceeeee i -34 -

5.2 Western Canadian Sedimentary Basin ............c.coooviiiiiiiiiiiieeeeee e -34 -
F N (Y = 1= o | PP -36 -

Canexus Corp./Bruderheim, AB..........coovviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeee -36 -

Gibson Energy/Edmonton and Hardisty, AB ...........cccccciiiiiiiiiiinne e -37 -

Grizzly Oil Sands/Windell, AB ..........ooooviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee -38-

Kinder Morgan Edmonton Rail Terminal ...........c.cccccooviiiiiiiiiicciieeeeeeees -38 -
Keyera/EdmMONTON ........cuuiiiiiiiiee et -38 -

Torg TranSIoadiNg .....cceeeeiiiiee e -38 -

5.3 NIODrara Basin ......ooooiiiiiiiiiiiiiiiiiiiiee ettt neeeeneee -39 -
Enserco Midstream/Crestwood (Inergy) Midstream/Douglas, WY .......... -40 -

Genesis Energy/Douglas, WY ... -40 -

Eighty-Eight Qil (True Companies)/Guernsey, WY .......ccccoceeiiirnnrrnnnnnnn. -40 -

Meritage Midstream/Arch Coal Black Thunder Terminal........................ -41 -

Cogent Energy Sol./Granite Peak/Stonepeak Infrastructure/Casper, WY- 41 -

Tiger Transfer Trucking — Upton Logistics Center ..........ccooovvveevveeeeennene. -41 -
MUSKEY/WINASOI, CO ... -41 -

Plains All American/Carr and Tampa, CO.......ccccccceeiiiiiiiiiiiicieeeeeeeeeeee, -41 -

Hudson Terminal Railroad ... -42 -

S O g = I = 7= T | o [PPSR -42 -
Savage Services/Price and Salt Lake City..........cccccevvvvviiiiiiiiiieiiieeeeeee, -44 -
NeWFIEId/OGAEN ... -44 -

LR T == o | (= o] o PSPPI -44 -
Plains All American/Gardendale, TX .....cooeoieeo e -45 -

EOG Resources/Harwood, TX ... oo -45 -

Howard Midstream Energy Partners/Live Oak County, TX...........cc..e... -45 -

Frontier Logistics/EImendort, TX ... -45 -

Hondo Rail/San AntONIiO........ ... -46 -

5.6 Permian Basin......oooooiiiiiiiiiiiiiiiiiiieee ettt ee et e et teaeaeaeeaeaaannnnnnnnnne -46 -
Genesis Energy /WINK, TX ..ottt -47 -

EOG Resources/Barnhart, TX.....ooooo e -48 -

© Copyright 2014 RBN Energy, LLC



fb RBN Energy uc

Cetane Energy and Murex, Carlsbad, NM ..., -48 -
Rangeland Energy, Loving, NM ... -48 -
5.7 Other Load Terminals .........coooiiiiiiiiiiiiiiiiiiiiiieee ettt eeeeeeeeaeeeennnneees -48 -
U Ca e -49 -
N T T £ (o T -49 -
Cushing / Stroud, OK ......oooiiiiiiiieeeeeeeeeeeeeeeeeeeeee e -49 -
6. Offloading Terminals........cccooiiiiiiiiiini i —————— - 50 -
6.1 lllinois & Mississippi Rivers to Eastern Gulf Coast...........cooooviieiiiiiiiiiiiiiiiiiiinnnne. - 50 -
Gateway Terminal/St. LOUIS ........ccovviiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee -52 -
Marquis Terminals/Hennepin, IL and Hayti, MO ............................... -53 -
Savage Services/El Dorado Railport/El Dorado, KS...........ccovvvvvievveennen. -53-
Planned: Indigo Resources/Osceola, AR............ccoooeiii -53-
US Development/St. James, LA.... ... -53-
EOG Resources/NuStar Energy/St. James, LA ..., -53 -
LBC Sunshine/St. Gabriel, LA ... -53 -
Crosstex Energy Services/Geismar, LA..........cooovviiiiiiiiiiiiiiieiieeeeeeeeeee, -54 -
International Matex Tank Terminals/St. Rose, LA.......ooveeeieeeiiiiieieeeen, -54 -
Valero/St. Charles, LA.. ...t -55-
John W. Stone Oil Terminal/Port Manchac, LA.........coovveeiieiiieiee -55-
Genesis Energy LP/Natchez MS, Maryland, LA and Raceland, LA........ -56 -
Canadian National/ARC Terminals/Mobile...........cccccccvvvieiiiiiiiiiiiiniennnne. - 56 -
Genesis Energy/Walnut Hill, FL ..o - 57 -
Planned: Petroplex International/St. James Parish, LA ......................... -57 -
Planned: Wolverine Terminals/Paulina/St. James Parish, LA................. -57 -
6.2 GUIFf COASH/TEXAS ..eeeiiiiiiiiiiiiiiiiiiiie ettt ettt ettt eeeeeeeeeaeeseeesaeseeesaessnnnsnnnnnnnes - 58 -
6.2.1 HOUSION/GAIVESION ......uiiiiiiiiiiiiiiiiiieiieiiiiiii et -58 -
Kinder Morgan/Watco/Greens Port/Houston Ship Channel..................... - 58 -
Texas International Terminals/Galveston...........cccccevveviiieiieeiiieiieeeeeennnee. - 58 -
6.2.2 Beaumont/Port ArthUE, TX .. e e e e e e e eaas -58 -
GT Logistics/GT OmniPort/Port Arthur, TX ...ooooviiiiiiiiiiieieeeieeeeeeeeeeeeeeee -58 -
Jefferson Energy/Transload Railport/Beaumont, TX.........cccoooiiiiiiieennenn. - 58 -
6.3 WEST COaSt ..ottt e et et teettannnannnnnnnnnne - 59 -
6.3.1 Refinery Terminals ..........ooiiiiiiiiieiee e - 60 -
Tesoro/Anacortes, WA and Martinez, CA .........coooveeiieieeeeeeeeeeee, -61-
US Oil Refining/Tacoma, WA ... e -61 -
© Copyright 2014 RBN Energy, LLC -4 -



fb RBN Energy uc

Planned: Shell Oil/Rail East Gate: Anacortes, WA.........cooveeeeeeieeieeeeennn..
Planned: BP/Cherry Point, WA ...
Planned: Phillips 66/Ferndale, WA and Santa Maria, CA .......................
Planned: Alon USA Energy/Bakersfield, CA ...............ccceeii,
Valero/Wilmington, CA and Benecia, CA ........c..oovvviiiiiiiiiiiiieiieeeeeeeeeeeee,

6.3.2 Merchant Terminals..

Global Partners/Clatskanie, OR ..o
NuStar Energy/Selby, CA.........cooiii
Plains All American/Bakersfield, CA ..o
Planned: WesPac/Qiltanking/Pittsburg, CA .............cccccc.

6.4 East Coast/US and Canada.

6.4.1 Refinery Terminals ...

PBF Energy/Delaware City, DE ..........c.oooiiiiiiiiieee e

Irving Oil/Saint John,

NB e

Phillips 66/Bayway, NJ .........ccouiiiiiiiiieee e
Philadelphia Energy Solutions/Philadelphia.............ccccccooiiiiiiiiinnnnnn.

6.4.2 Merchant Terminals..

Global Energy Partners/Albany, New Windsor, NY ........cccccccvvvviiiniinnnnee.
Buckeye Partners/Albany, NY and Perth Amboy, NJ..............................
Plains All American/YorktoWn, VA ...
Sunoco Logistics/Eagle Point/Westville, NJ ...,

Enbridge/Canopy Prospecting/Eddystone/Philadelphia..........................

7. Safety and Regulatory Issues

7.1 Recent High Profile ACCIAENtS...........cooiiiiiiiii e

7.2 Crude-by-Rail Regulation.....
7.3 Tank CarFleet .....................
7.4 Crude Oil Quality..................

Crude-by-Rail Trends to Watch.........ccceeeeeecciiiiiiiirrrecc e

© Copyright 2014 RBN Energy, LLC



[rb RBN Energy uc

This RBN Energy Drill-Down Report is available for
individual subscription at rbnenergy.com.
The full report is 70 pages in length.
For more information on group subscriptions, send
an email to info@rbnenergy.com or call 888-613-8874.

\ 2. The Resurgence of Crude-by-Rail

Moving crude by rail is by no means a new development. The first great monopoly of the US
oil industry was created by Rockefeller’s control over a then dominant crude-by-rail distribution
system in the early 1900’s before innovations that made long distance pipelines possible.
Pipelines became commonplace in the second half of the 20" Century because they
represented a safer and more economic way to move petroleum liquids over long distances.
By the 1960s more expensive rail movements had been relegated to a marginal role in US
crude distribution. The resurgence of crude-by-rail in the past three years was born of
necessity - driven by surging crude production.

According to the Energy Information Administration (EIA), total U.S. crude oil production
jumped 1 MMb/d to 7 MMb/d in 2012 and another 0.8 MMb/d to 7.8 MMb/d during the first
three quarters of 2013. The crude basins that experienced the greatest growth over this
period were the Bakken in North Dakota, the Eagle Ford in South Texas and the Permian in
West Texas. Canadian production also increased — albeit at a slower pace — up 230 Mb/d to
3.4 MMb/d in 2012 and an estimated 300 Mb/d to 3.7 MMb/d in 2013 (source National Energy
Board). Growth in both US and Canadian production is forecast to continue well into the next
decade. As production volumes increased, traditional paths to get this crude to market — in
the shape of pipeline infrastructure - were planned but could not be built quickly enough to
keep up with growing volumes.

As a result, about three years ago existing pipeline routes to market became congested —
particularly in the Midwest at the Cushing, OK hub. Too much oil from surging North Dakota
and Canadian production overwhelmed Midwest refineries and could not find a path to plentiful
coastal refining capacity because pipelines were not yet in place. Congestion in the Midwest
led to huge crude stockpiles at Cushing and big discounts for inland crudes priced against
West Texas Intermediate (WTI) crude — the domestic US benchmark. Unable to secure
supplies of these cheaper inland crudes, coastal refiners had to pay higher prices set by
imported grades priced against the international benchmark Brent.

In the circumstances although rail transportation is almost always a more expensive solution,
delays in pipeline construction and wide crude price differentials between inland and coastal
markets suddenly made crude-by-rail a viable alternative to pipelines in 2011. The resulting
rapid build out of rail loading and unloading terminals transformed the crude distribution
network from a famine of pipelines to a feast of rail in just three short years. And along the
way - despite starting as a stopgap solution driven by necessity - crude-by-rail rapidly became
accepted by producers and refiners as a flexible and competitive compliment to traditional
pipeline development.

Today continued expansions in crude production look set to sustain significant crude-by-rail
traffic in the coming years.

© Copyright 2014 RBN Energy, LLC 6.
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Three primary drivers lie behind the resurgence of crude-by-rail: the need to move increasing
volumes of crude to market from remote locations not yet served by adequate pipelines; the
crude price differentials that can make rail shipments more economically advantageous than
pipeline transportation; and the shared desire of crude producers and refiners for the inherent
flexibility provided by rail transportation.

2.1 The Need to Move Crude

According to the EIA, US field production of crude oil peaked at 9.6 MMb/d in 1970, sagged
to 8.7 MMb/d by 1985, and fell to 5.0 MMb/d —its lowest level since 1946—in 2008. In the
past five years, however, crude production has experienced an unprecedented revival, due
almost exclusively to technological advances in removing oil (and natural gas and natural gas
liquids) from shale.

U.S. Field Production of Crude Oil
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Not surprisingly, the crude-by-rail trend started where post-2008 growth in crude production
was the most pronounced: the Bakken in North Dakota. There, crude production nearly
quadrupled in four years, rising from 0.2 MMb/d in 2008 to 0.3 MMb/d in 2010 and 0.7 MMb/d
in 2012. By the end of 2013, North Dakota was producing about 1 MMB/d, and accounting for
more than 10% of US crude production. The Bakken is now the fourth-largest US producing
region, behind only the Gulf of Mexico, the Eagle Ford and the Permian Basin.

The success of rail loading terminals in the Bakken led to similar projects in other crude
production areas challenged by a lack of takeaway capacity. It happened in the northern
reaches of the Bakken in Manitoba and Saskatchewan; in the Permian Basin in Texas and
New Mexico; the Western Canadian Sedimentary Basin in Saskatchewan and Alberta; the
Niobrara in Colorado and Wyoming; and the Uinta in Utah.

According to a December 2013 report by the Association of American Railroads (AAR)', the
use of railroads to move crude continues to skyrocket. AAR said in 2008, Class 1 railroads
“originated”—or loaded--only 9,500 carloads of crude oil. By 2011, origination volumes had
increased to 66,000 carloads, and the upward trend accelerated in 2012, when crude-by-rail
volume rose to 234,000 carloads. In the first three quarters of 2013, US railroads moved
300,000 carloads of crude—a 96 percent increase from the same period in 2012—suggesting
that the 2013 total might hit or surpass 400,000 carloads.

" Moving Crude Oil By Rail, Association of American Railroads, December 2013
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