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ND Drilling Stats
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North Dakota Pipeline Miles
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Crude Oil

Understanding production potential

Understanding current transportation dynamics and
potential transportation constraints

Understanding current and future market conditions
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Barrels Per Day

Forecasting Williston Basin Oil Production, BOPD
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Production forecast is for visual demonstration purposes only and should

not be considered accurate for any near or long term planning.
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Forecasting Williston Basin Oil Production, BOPD
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Production forecast is for visual demonstration purposes only and should
not be considered accurate for any near or long term planning.
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Crude Oil

Understanding production potential

Understanding current transportation
dynamics and potential transportation
constraints

Understanding current and future market conditions
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North Dakota Crude Oil Pipelines

| \

Challenges*

1) Moving oil out of the

4 Williston Basin -
\ |J a 2) Moving olil within the |

N Williston Basin

1

*Modified from Bridger and Belle Fourche Pipelines 14
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North Dakota Crude Oil Pipelines
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Oil Loading Rail Facilities
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Williston Basin Oil Transportation
1%

December 2012
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Williston Basin Oil Production & Export Capacity, BOPD
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ND PI PELIN E CONTACT US DATA/STATISTICS GAS PLANTS
AU“"ORITY MONTHLY UPDATE NATURAL GAS STUDY

PRESENTATIONS RAIL TRANSPORTATION US WILLISTON BASIN OIL PRODUCTION WEBINARS

ANDOWNER RESOURCES MAPS

OIL TRANSPORTATION TABLE PIPELINE PUBLICATION

Search this site...

This is a table used by the Pipeline Authority to create the charts seen in the presentations. If anyone AREHIvES

notices an error, please contact the Pipeline Authority to get the table updated. « February 2013
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Click on table to enlarge

Know what's below.
. Gall before you dig.
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North Dakota Crude Oil Pipelines

| \

Challenges*

1) Moving oil out of the

4 Williston Basin -
\ |J a 2) Moving olil within the |

N Williston Basin
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*Modified from Bridger and Belle Fourche Pipelines 22
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ND Crude Gathermg Feb 2012
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ND Crude Oil Gathering

Red — Trucked
Blue — Pipeline

All ND Production

ep 2012 Estimates — Some data incomplete or unavailable 25




Crude Oil

Understanding production potential

Understanding current transportation dynamics and
potential transportation constraints

Understanding current and future
market conditions...(EPRINC PPT)
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Natural Gas
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Keys to Reducing Flaring

Economics Must Work

Understanding Production Potential
New Gas Gathering Pipelines

Enhancing Existing Gathering Pipelines
Adequate Gas Processing Capacity
Adequate Interstate Pipeline Capacity
Flaring Alternatives (Short & Long Term)
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Raw Natural Gas

(1500+ BTU)

Rich Bakken Natural Gas

Consumer Quality ’ Methane
Dry Natural Gas ($3.58 MMBTU)

Ethane
41.64%

|

Processing Plant

Propane

NGL'S (8-12 gpm) 28:557
Y-Grade or
Fractionated Butane

16.53%

Natural Gasoline
13.51%

*Using NGL breakdown from the July 2012 BENTEK Natural Gas Study
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North Dakota Type Curves™
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Gas — Oll Ratio (GOR) Increasing Over Time

Horizontal Well Completed
in Target Reservoir

High
Reservoir
Pressure

Bubble
Point

Pressure

Low
Reservoir
Pressure
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Gas — Oll Ratio (GOR) Increasing Over Time

High
Reservoir
Pressure

Youngest - Original Bubble
Reservoir Pressure Point

Pressure

Low
Reservoir

Oldest — Entire Reservoir Pressure

Below Bubble Point
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1980’s-90’s Bakken Development
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MCFD

Williston Basin Gas Production
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Production forecast is for visual demonstration purposes only and should
not be considered accurate for any near or long term planning.
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Natural Gas Gathering Challenge
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Solving the Problem

GREEN — % of gas captured and sold
Red — % flared from wells with at least
1 mcf sold.

Blue — % flared from “0” sales wells

All ND Production

Simple Terms
Red — Challenges on existing
infrastructure
Blue — Lack of pipelines

[ |
‘ N\ Gas Quality Issues w/
Non-Bakken/TF S10UX

Dec 2012 Data — Non-Confidential Wells



Capturing the 16%

Faster Well Connections
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Capturing the 16%

Faster Well Connections

2500
2000
1500
B New Gas
Connections
1000 M First Production
Wells

2006 2007 2008 2009 2010 2011 2012 Q3/04
2012



ND Gas Gathering Statistics

===\Nells With Gas Sales or Lease Use

===\Nells Without Gas Sales
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Capturing the 13%

Additional Compression

Older, lower pressure wells
connected to plant

older wells to flare

8 0 o

New, high pressure well causes ) I
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Capturing the 13%

Looping EXxisting Pipelines

ol
e
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Capturing the 13%
Frequent Pigging

NGL buildup in gathering pipelines
reduces area for gas to flow

More of an issue in winter months
due to lower ground temperature

causing more liquids to drop out 46



ND Natural Gas Processing

6 New or Expanding Gas
Plants 2013-2015
(See Website for Detalils)

==Alliance ==Hess ==Pecan ==\\/illiston Basin
—Bear Paw==Northern Border==Whiting ggdlGas Processing Plant 47
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ND Natural Gas P

—~

Williston Basin
Interstate Pipeline

Lo el

ipelines

Alliance Pipeline
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Natural
G dS St U d y The Williston Basin:

Greasing the Gears for Growth in North Dakota
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> BENTEK

Energyuc

Open Capacity Leaving N. Dakota Is Tight
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Region. 0.5 -

Bcef/d

1.0 -

0.0

. imi inli ' I R —
Each Have Limited Open Mainline Capacity to RIS

Carry Additional Williston Supply. E=IFlows ——Capacity

BENTEKENERGY.COM / 29 51




Source: BENTEK Energy July 2012 Report 52



Flaring Alternatives

LANDOWNER RESOURCES MAPS

ND PIPELINE CONTACT US DATA/STATISTICS GAS PLANTS
AUTHORI I Y MONTHLY UPDATE NATURAL GAS STUDY OIL TRANSPORTATION TABLE

PRESENTATIONS RAIL TRANSPORTATION US WILLISTON BASIN OIL PRODUCTION

PIPELINE PUSGLTION

February 27, 2013 - Use of Associated Gas to Power Drilling Rigs Slides
» February 2013

February 27, 2013 - Use of Associated Gas to Power Drilling Rigs
 October 2012

7 50120¢k During Steady-State

vrilling Operations

 Register

* Login

bration, ips

November 5, 2012 — EERC Associated Gas Use Study

December 18, 2012 — Natural Gas Flaring Alternatives (Company Presentations)

February 27, 2013 — EERC Use of Associated Gas to Power Drilling Rigs
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Raw Natural Gas

(1500+ BTU)

Rich Bakken Natural Gas

Consumer Quality ’ Methane
Dry Natural Gas ($3.49 MMBTU)

Ethane
41.64%

|

Processing Plant

Propane

NGL'S (8-12 gpm) 28:557
Y-Grade or
Fractionated Butane

16.53%

Natural Gasoline
13.51%

*Using NGL breakdown from the July 2012 BENTEK Natural Gas Study
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ND Gas Plant NGL Production
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North Dakota NGL Potential
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Barrels Per Day

Case 1: ND NGL Potential™
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Moving Future NGL Volumes
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NGL Pipeline Transportation
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New Maps Online

Active Oil Wells

Crude Oil Gathering By Transportation Type
October 2012 Data

North Dakota Crude Oil Pipelines
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North Dakota Crude Oil Rail Loading Facilities

Mature Bakken

Three Forks

North Dakota Pipeline Authority — January 2013

. BNSF i Canadian Pacific

— Rail Lines

. Wells — October 2012 Data
. NDGS Bakken Extent

. NDGS Mature Bakken Extent
. NDGS Three Forks Extent

Additional Detail

Googleearth
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Contact Information

North Dakota Pipeline Authority

600 E. Boulevard Ave. Dept. 405
Bismarck, ND 58505-0840

Phone: (701)220-6227
Fax: (701)328-2820
E-mail: jjkringstad@ndpipelines.com

Websites:
. www.pipeline.nd.gov
www.northdakotapipelines.com

Know what's below.
Call before you dig.
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How the Game Has
Changed

Infrastructure and the
North American Petroleum
Renaissance

Trisha Curtis, Senior Research Analyst
Energy Policy Research Foundation, Inc.
(EPRINC)

NDPA Webinar

March 8th, 2013

Energy Policy Research Foundation, Inc. | 1031 31st St, NW Washington, DC 20007 | 202.944.3339" "WwWWie



Who is EPRINC?

EPRINC stands for Energy Policy Research

Foundation, Inc. We are a non-profit research group

that does economic and policy analysis on the
petroleum industry.

Founded in 1944 in New York. Established as a
group to explain markets and fundamentals

Previously the Petroleum Industry Research
Foundation, Inc (PIRINC) until we moved to
Washington in 2007

Grew largely into a downstream organization, but
have since moved extensively into upstream and

midstream

Extensive work on ethanol, refining, U.S. shale
plays, Keystone XL, natural gas flaring

www.eprinc.org -- check out our research, its free

EPRINC_

WWw.eprinc.org

AboutUs  Events Calendar  Publications  Senior Staff ~ Trustees

EPRINC Launches Embassy Series

On July 9, 2012 EPRINC held its inaugural Washington Energy Forum — EPRINC Embassy
Series event at the Canadian Embassy in Washington, DC. The event featured several
presentations addressing refinery closures in the Northeastern United States (PADD 1)
and strategies for improving crude oil transportation infrastructure as well as remarks
by new EIA Administrator Adam Siemenski. EPRINC would like to thank the Canadian
Embassy and Statoil for their generous support and assistance in launching this
inaugural event.

The event agenda and presentations can be downloaded with the links below. These
and future presentations will be accessible via www.eprinc.org/embassy/.

Event Files:

Agenda —Refinery Closures in the Northeast (PADD 1): Strategies for Addressing
Supply Challenges — Canadian Embassy —July 9, 2012

Market Implications and Drivers of East Coast Refinery Closing — Kevin Lindemer, Kevin
Lindemer, LLC

Global Partners LP (GLP) Presentation — Eric Slifka, President and CEQ, Global Partners
LP

Enbridge Liguids Pipelines —Vern Yu, VP Business Development & Asset Management
Read More =»>

012 in Uncategorized

Energy Policy Research Foundation, Inc.
emitte lucem et veritatem

BP - Macondo Oil
Spill Analysis

Receive Posts by
Email

enter your email address here

Recent Posts

EPRINC Embassy Series: LNG
Exports from North America

Comments Submitted to DOE
Regarding NERA's LNG Export
Study

Ethanol's Lost Promise
Lighting Up the Prairie

The Economic Value of American
Coal Exports

emitte lucem et veritatem
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American Pipeline, Rail, and Refinery
Infrastructure Study

EPRINC is Proposing a public study with mdustry sponsorship from midstresm and downstream
© Purpose of this study is to examine and assess the economic mmplications and policy
concems of new North Amerjean erude ol supplies on oridstream Tausportation infrastructurs. The study
will focus on the evolution of take-away C2pacity i and arommd Nogth Dakots, but will alsg addrass the
mpact of the Bakk=u on north-south and eastowest crude movements. [t will aAso address the
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Over the past thyee vears US. and Canadian crude production has risen by 2 million bagrals per day.
Thesz new vohnnes have created multipls pipelins bottlenecks across the U5, leading to severs pricing
Pressuts for both 1.5 angd Canadian crude mnd the need for hundreds of thousands of hagrels of erude to
be moved by rail each day. The private sector has laumched a diverse T

flow of oil throughout the United States Howsver, thers remains une
political viability of these projects.

y Jim Jensen, Piotr .
Charles Ebinger_anrt‘ .
iass“; for its hospitality

set of mitiatives tp improve the
=ttty reparding the economic and
Below isa preliminary outline of elements to be addressed within the study.

L Crude

1

Production: An Overview of Recent Crade Production Trends i the
U.S. Import Portfolio: Which Countries and Whar Types of Crade
Out?

U.5. and Canada

EX

are Likely to pet Knocked

Canadian Imports: Existing and Planned Pipeline Capacity and Cruds by Rail
4. US.Crude Logistics: Crude Movements by Pipeline, Rail, and Barge
3. The Bottlenscks: Cuepent and Developing
6. Pricing Dislocations- Examining Crude Price Differentials Among Varions Basins 25 well 25 the
WTI Brant Spread

Getting Crude to the Refieries: Better Understanding the Real Costs of Crude by Rail, How it

Wortks, and the Potentizl
8. Refmeries Crude Appetite: How Much Light Sweet can Refineries Taka?

2 Blending

b. Demand for 5¢07

8. Regulatory Uncertainty and Constraints Preventing N, ew Infrastructure Build Oy
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Main Discussion Points

1) Trends in production throughout the Northern Tier in
the next 5-10 years

2) Pricing and Logistical Constraints

3) Likely markets for U.S. light and Canadian heavy crude
oil

4) Keystone XL and its relationship to other Canadian and
U.S. Midcontinent projects

5) Prospect for movement of new crude supplies to U.S.
East and West coasts

6) Regulatory and market constraints on the movement of

North American crude
emitte lucem et veritatem ‘



U.S. Oil Production - 7 mbd
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U.S. Growth Stories
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Source: U.S. Energy Information Administration
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Renaissance in the Making
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The Forecast Numbers

Bentek

 Between 2011-2016 3.1 mbd increase (or 36%) in both Canadian and US oil
production

* 900,000 b/d increase in exports from Canada to US

* US oil imports (exclude Canada) drop 2.8 mbd or 41% to 3.9 mbd average by
2016

Raymond James

e “U.S. oil production (excluding NGLs) will grow from 5.6 MMBpd in 2010 to a
whopping 9.1 MMBpd in 2015. Including natural gas liquids, total U.S.
petroleum liquid production grows 60% from 7.7 MMBpd in 2010 to 12.2
MMBpd in 2015.”

Citi (from 2011 to 2020)

 US liquids grow from 9 mbd to 15.5 mbd

* (Canada liguids grow from 3 mbd to 7 mbd
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Canadian Production
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U.S. Total Imports, U.S. Canadian Imports, U.S. Production

Thousand Barrels Per Day
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ESEA

Net Oil Imports in Selected Countries- IEA
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Fuel efficiency, plateauing demand, and rising productlon offer the potential to drastically
reduce oil imports over the coming years.
“Net Oil Imports in Selected Countries and Regions in the New Policies Scenario”
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Remember to be humble...Projected Imports of LNG vs. Actual
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U.S. and North Dakota and Texas Rig Count
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North Dakota Oil Production
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A lot of potential...
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South Texas’ Eagle Ford Reservoir Wells (Bl

Yellow-Gas)

Source: HPDI Dec 10 2012
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South Texas’ Eagle Ford Reservoir Liquid and Gas Production
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Permian Basin Wells
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Permian Basin Liquids and Gas Productio
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And with all this production
what’s happening to prices?




—— Brent $111

M Clearbrook LLS $112
Wvom;ng% Sweet :b-_.:- WCS $66
A Bakken Clearbrook $91
et Cushing ) North Dakota $85.50
WTI Wyoming Sweet $85
Migéa?nd $98 — DJ Basin $S87
Midland $91
Eagle Ford Eagle Ford $99.25

$102

A Large: Over 75,000 B/D
@ Small: Under 75,000 B/D

Source: AFPM Map,; Bloomberg Brent, Midland, LLS, and WTI Prices; Flint Hills and estimates, Canadian assumptions and estimates (Bloomberg)
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Bakken Prices at Clearbrook

Bloombera Bakken (Clearbrook MN) Crude Oil Differential

+ Add to Watchlist

USCSUHC1:IND -0.25 ¥ 0.50 200.00%

®JSCSUHCTIND 0.25 Compare T

Bloomberg Bakken (Clearbrook MN) Crude Qil Spot Price

.00

Apr May  June Jul Aug Sep  Oct Mov  Dec 2013 Feb Mar

Source: Bloomberg, June
14, 2012 and March 7
2013
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Bloomberg Midland Crude Oil Differential
USCSWTIM:IND -0.50 ¥ 0.05 11.11%

As of 16:22:43 ET on 03/07/2013

®USCSWTIMIND -0.55 Compare ™ | 1Y

;--m.l:m

{-20.00

@]UU

Apr May  June Jul Aug Sep  Oct Mov  Dec 2013 Feb Mar

Source: Bloomberg March 7t 2013
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Price Discounts

140
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100 /,A\\\—\’w/\
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g == Flint Hills' North Dakota Light Sweet
& €0 —— WTI Spot
. . Brent Spot
Canadian discounts
40
even steeper
20
0
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Source: Flint Hills, EIA, and estimates
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$/bbl

150
oo Canadian prices being
hammered by U.S. surge
. in production and lack of
adeq uate OUtbou nd U.S. Landed Costs of Canada Crude Oil
. I Month : Nov 2012
capacity to refining 843 S/obl |
" centers "

a0

25

1975 1930 1085 1090 1905 2000 2005 2010

— U.S. Landed Costs of Nigeria Crude Qil = U.S. Landed Costs of Crude Oil = U.S. Landed Costs of Venezuela Crude Oil
U.S. Landed Costs of Canada Crude Qil

Source: U.S. Energy Information Administration
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Landed Cost: The
dollar per barrel price
of crude oil at the port
of discharge. Includes
charges associated
with the purchase,
transportation, and
insuring of a cargo
from the purchase
point to the port of
discharge. Does not
include charges
incurred at the
discharge port (e.g.,
import tariffs or fees,
wharfage charges, and
demurrage).
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Refinery Acquisition Cost of Crude Oi

Reg e

CI/

Source: EIA

Refiner Acquisition Cost of Crude QOil

$/bbl
150

125

100

75

50

25

0
2004 2005 2006 2007 2008 2009 2010 2011

— East Coast (PADD 1) Crude Qil Composite Acquisition Cost by Refiners

— Midwest (PADD 2) Crude Oil Composite Acquisition Cost by Refiners

— Rocky Mountain (PADD 4) Crude Oil Composite Acquisition Cost by Refiners
West Coast (PADD 5) Crude Oil Composite Acquisition Cost by Refiners

— Gulf Coast (PADD 3) Crude Qil Composite Acquisition Cost by Refiners

2012
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PADD 1 has the
highest RAC in
the U.S. - and
the least heavy
crude
processing
capability
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PADD 1 East Coast RAC of Crude: Domestic vs. Imported

120
80
=== East Coast (PADD 1) Crude Oil Imported
60 \~ Acquisition Cost by Refiners
e E3st Coast (PADD 1) Crude Oil Domestic
Acquisition Cost by Refiners
40
20
0 T T T T 1

2008 2009 2010 2011 2012

Source: EIA Data
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Understanding the Infrastructure
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The current markets for Canadian crude are the Rockies (PADD 4) and

the Midwest (PADD 2) where heavy and SCO refining capacity exists

The potential exists in Asia and the Gulf Coast...substantially knocking

out heavy Mexican and Venezuelan imports in the US Gulf Coast

 But due to regulatory and environmental hurdles, PADD Il access
has been postponed and thereby tightness has been created — and
too much light sweet in the market exacerbating this tightness

The U.S. imports a significant amount of SCO as well as heavy crude oil

from Canada...SCO could play an important role in blending and meeting

desired production of distillate

Canadian crude fights for capacity with Bakken crude along the Enbridge

line (Bakken crude ends up in Clearbrook and all of the PADDs)---as

Bakken crude has moved to rail, Canadian price discounts have eased

slightly
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Canadian Imports and Potential Markets

SEAI‘?C

2011 Canada and U.S. Crude Oil Demand by Market Region

AB, BC, SK
[577)

PADP'V - excl CA

PADD IV
[544]

PADD Il - North
(ND, SD,MN, Wi)

PADDV-CA
[1,614]

[7,475]

Source: EIA, Statistics Canada

PADD Il - Gulf Coast

thousand barrels per day

ol

Atlantic Canada
[411]

L~ PADD | - East Coast
[1,097]

- U.S. - Alaska only
B Us. (excl Alaska)
I Other Imports
|:| E. Canada
I . Canada

[2011 total refinery demand]

Source: CAPP Crude Oil Forecast June 2012
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Choke Points

Canadian

e Crude
I-rm
| Bakken Crude

distance from market, and lack

Severe price pressure on
Bakken and Canadian crude
due to increasing production,

of pipelines

US Domestic Crude being
pushed into Cushing
without outlet to Gulf or

Coasts

East Coast
refineries are

_| natural home for

Bakken light
sweet, but no
pipeline access

QU

EPRINC MAP

Natural home for
Permian and Eagle Ford
is Gulf Coast--pushing

¥,

N A

Source: EPRINC Choke Point Map using Hart ArcGIS Mapping software ) )
emitte lucem et veritatem




2500

2000
>
1]
o
& 1500
[-%
(7]
I
®
o0
e
c
% 1000 -
=]
]
-
-

500 -

0

Source: EIA

1973
1974
1975
1976
1977
1978
1979
1980
1981

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

2006
2007
2008

2009
2010

2011

2012 (Jan-Nov)

m U.S. Imports
from Canada of
Crude Oil
(Thousand
Barrles Per Day)

emitte lucem et veritatem

@
©L

A9

33

339 » eprinc.org




ENERG* <
.
A EPRINC u.
\ Est. 1944 1S
B ur~m"~“0N

Where light sweet Bakken and heavy (blended bittimen)
needs to go...

w»  Total Coking Capacity vs. Atmospheric Crude
%’ Distillation Capacity by PADD

B Atmospheric
Distillation

Capacity

Cokers =

M Total Coking

refining Capacity

Thousand Barrels P D

j:z capability
/ \
/\
- \

PADD 1 PADD 2 PADD 3 PADD 4 PADD 5
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=2 W] e Kinder Morgan’s
Transmountain line off BC
coast- currently 300,000 b/d
capacity-recent
announcements to expand up
to 800,000 b/d (early 2017)
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TransCanada’s Keystone
581,000 b/d-full—XL would
add 700,000 b/d

Source: Canadian Energy Pipeline Association emitte lucem et veritatem
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ESEARCH

East Coast taking little Canadian Crude

1800
1600
1400
I I I I I I I I I I I M East Coast (PADD 1) Crude Oil
> 1200 - Imports from ALL Countries
a
3
« 1000 -
g
e 800 - Imports from CANADA
]
L
400 * Mainly SCO, but
200 .
0
\)
Source: EIA
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PADD Il imports are almost all Canadian

RESEAR‘C
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B Midwest (PADD 2) Crude Qil
Imports from ALL Countries

H Midwest (PADD 2) Crude Oil
Imports from CANADA
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PADD lIll...has the cokers and is getting none of the crude

Thousand Barrels Per Day

Source: EIA

7000

6000

5000

4000

3000

2000

1000

B Gulf Coast (PADD 3) Crude Oil Imports from ALL
Countries

B Gulf Coast (PADD 3) Crude QOil Imports from
CANADA

emitte lucem et veritatem
© Copyright 2013 Energy Policy Research Foundation, Inc. 1031 31st Street, NW Washington, DC 20007 » 202.944.3339 » eprinc.org ‘



ALL Imports into the Rockies are from CANADA
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Source: EIA

B Rocky Mountain (PADD 4) Crude Oil Imports from

ALL Countries
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PADD V also has the cokers...taking some Canadian

Thousand Barrels PEr Day

Source: EIA
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PADD Il will be importing more HEAVY crude...

0

....absorbing more

Canadian crude and

BP
Whiting, IN
-260 MBOPD
2013

pushing out light sweet

Bakken crude

ConocoPhillips

Wood River, IL

-130 MBOPD
2011

Refinery Crude Demand Impact
MBPD

Light Heavy
COP/Cenovus Wood River 2012 -95 +130
Marathon/Detroit 2013 -65 +80
BP/Whiting 2013 -220 +260
BP/Husky Toledo 2015 -45 +60
Total -425 +530

Source: John Auers Turner Mason Argus Americas Crude Summit Jan 2012;; map using Enbridge data from NDPA
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U.S. Imports by APl Gravity

40
= J.S. Percent Total Imported by API Gravity of
API Crude Gravity 40.1 to 45.0%
35 /\"“"’\ U.S. Percent Total Imported by API Gravity of
/ 30'35 Crude Gravity 20.0 percent or less
== J.S. Percent Total Imported by API Gravity of
30 \/’\v Crude Gravity 20.1 to 25.0 percent
= J.S. Percent Total Imported by API Gravity of
»5 Crude Gravity 25.1 to 30.0 percent
== J.S. Percent Total Imported by API Gravity of
% /\ Crude Gravity 30.1 to 35.0 percent
£ 20 N U.S. Percent Total Imported by API Gravity of
g / \/ APl 35-40 Crude Gravity 45.1% or more
;\‘; \ U.S. Percent Total Imported by API Gravity of
15 \/\ Crude Gravity 35.1 to 40.0 percent
10 Light Sweet imports
are declining...
A / .
5 — o k
T~ N/ API 40 plus
O T T T T T T T T T T T L 1
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Source: EIA
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Growth in domestic crude oil production will largely be light sweet
crude oil from tight/shale oil formations such as the Bakken and Eagle
Ford.

If the current rates of growth are maintained, light sweet crude imports
into the U.S. will be displaced in the next couple of years.

By year end light sweet imports into the Gulf should stop. Bakken
should be looking for another coastal home too!

More imports into the U.S. will be pushed out over the coming years as
refiners blend this light sweet crude to meet their specifications
(helping to displace medium API gravity imports). The majority of what
the U.S. is importing is heavy, medium, and medium and light sour
crudes. The demand for heavy crudes in the U.S. should be met by the
Canadian oil sands.
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Blending Prospects

50% Cold Lake/

West Texas 50% North Value,
Sour Dakota Light $/Bbl!
API| Gravity 29.0 31.6
Sulfur, wt % 1.9 2.0
Yields, vol %
- naphtha (IBP-450°F) 35.8 39.2 $103
- distillate (450°F- 650°F) 20.7 16.4 S121
- gas oil (650°F- 1000°F) 25.8 23.7 $110
-residuum (1000°F+) 17.7 20.6 $92
1 Based on mid-December prices Improved Reflnery Yleld
Crude Quality: API Gravity & Sulfur
45 0.90
40 0.80
35 0.70
30 0.60
25 0.50
20 0.40
15 0.30
10 + - 0.20
5 0.10
0 2| 0.00

OAPI° Sulfur % wt
Source: Dennis Sutton Marathon, Argus Americas Crude Summit Jan 2012; Continental Resources 2013 Investor Presentation
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U.S. Exports of Finished Petroleum Products

Mbbl/d
3,500
. * About 1 mbd distillate
* 500,000 b/d finished
2500 motor gasoline
* 500,000 b/d petroleum
2,000 coke |
y v
1,500
1,000
500
o 1985 1990 1995 2000 2005 2010
— U.S. Exports of Finished Petroleum Products
e@ Source: U.S. Energy Information Administration

emitte lucem et veritatem




dl

emitte lucem et veritatem

© Copyright 2013 Energy Policy Research Foundation, Inc. 1031 31st Street, NW Washington, DC 20007 » 202.944.3339 b eprinc.org




From Wellhead to Railbed

Over 500,000 b/d of crude are moving by rail out of the Williston
Basin
Close to 200,000 b/d of spare pipeline capacity in ND (estimated)
Bakken crude making it to all US coasts (and all PADDs)
East Coast refinery beginning to take heavy oil sands crude via
rail
About 1.9 mbd (million barrels a day) of crude oil and petroleum
products are moving by rail in the US and Canada
Statoil leasing 1,000 railcars; Exxon leasing 2,000 railcars
80,000 plus b/d of Canadian crude are moving by rail

 Many smaller oil sands companies are putting entire

production on rail
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Spare Capacity in North Dakota

Source: NDPA
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Crude Pipeline Infrastructure
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Source: EPRINC Choke Point Map using Hart ArcGIS Mapping software
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Rail is a Contender

Major rail companies in the U.S. and
Canada are moving hundreds of
thousands of barrels of crude each day.
The Bakken is clearly the leader in this
space, but more Canadian crude is
beginning to move by rail as crude
chases better prices at premium
markets.

News Release

BNSF Expands Bakken Qil Transport Capacity to One Million Barrels per day

FORT WORTH, Texas, September 4, 2012:

positioned t4 . )
... Aproven model with growing demand

to reach ke

....... o

= Key benefits

— Speed Crude by Rail
(thousand carloads)
— Capacity
- Flexibility I
5
— Optionality { =
2009 2010 2011 2012
— Scalability

Frac Sand
(thousand carloads)

YA Future potential LNG
export terminal

o il Shale
M 30
(2015-2019) R Utea Srak 22 I
14 l

2009 » 20m » 2013 »

2009 2010 2011 2012

CANADIAN PACIFIC TSXINYSE |CP 12

Source: Images directly from BNSF, CP, and CN websites
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Source: EPRINC map using ArcGis
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Crude Oil and Petroleum Products

19,000
18,000
17,000
16,000
15,000
14,000
13,000
12,000
11,000
10,000

9,000

8,000

Jan Feb Mar Apr May Jun Jul

Aug Sep Oct Nov Dec

Source: Association of American Railroads. Weekly Railroad Traffic
crude petroleum and all products of petroleum refining (liquefied gases, asphalt, fuel oil, lubricating oil, jet fuel, etc.)
Note: Data are weekly average originations for each month, are not seasonally adjusted, crude petroleum and all products of petroleum refining (liquefied gases, asphalt,
fuel oil, lubricating oil, jet fuel, etc.); one carload holds 30,000 gallons (or 714.3 barrels).
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Over 1.9 mbd of
crude oil and
product are moving
by rail in both U.S.
and Canada.

AAR estimates
740,000 barrels of oil
are moving each day
via rail in the U.S.
and Canada.
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Source: Watco Companies LLC, Presentation Bakken Product Markets and Take-Awav Denver Jan 31-Feb 1 2012
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Major Regulatory Issues and Hurdlegs

Oil prices
Environmental Concerns e

EALTH SR
AT

inion

Tnes — G . He]fﬁs 4 e I e )
mz{m\l"“‘ - ot wr C,as\"g’“‘ patch Says EPA could halt fracking i
ate r Sage o B e Naurdd g in oil
o | U8 Flames of Was
‘33
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Regs on Federal Land-Fracking b
Infrastructure Delays-
PERMITTING

Lack of prudent policy
making, not fully grasping the
positive benefits and
understanding of the bigger
picture

emptying oy

. heNework Times

Politics

U.S. Delays Decision on Pipeline Until After Election

Keystone XL oil pipeline, effecti
fate until after the 2012 election.

The State Department said in a
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Conclusions

This is a petroleum renaissance. The U.S. is the largest producer of gas in
the world and quickly becoming one of the lowest cost energy producers in
the world

US and Canadian oil and liquids production is surging

Pipelines are being built, but right now their exists tightness—need for
Gateway, XL, and Costal options for US and Canadian crude

Rail is a serious option for US producers distanced from refining centers
Rail could be an alternative shipping method for oil sands producers as they
look to diversify their options and secure stable prices—markets exist
where pipeline doesn’t (especially with XL delay and Gateway uncertainty)
Blended bitumen needs to get to the Gulf and potentially PADD V

Bakken light sweet needs to get to East Coast PADD | (as well as PADD
V)....only so much light sweet can be sent to Cushing and down into Gulf
Rail in the long-term...it is going to be there, but the question is “how

much”?...pipelines?
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