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“The roads they traveled were generally
poor, if they existed at all. Weather
sometimes made even the shortest

passage from the wellhead impossible. A
dilemma arose concerning what to do
with the blessedly continuous production
of oil when the roads became hopelessly
mired.”

It’s 1860’s Pennsylvania!

Excerpt from: Oil & Gas Pipelines in Nontechnical Language







Source: Bridger Pipeline



Why Pipelines?

» Safest and most
economical way to
transport liquid products
over large distances.

* The US pipeline
infrastructure is crucial to
our economy, safety, and
living standards.

* Pipelines carry all kinds of
products including oil,
natural gas, gasoline,
diesel, jet fuel, heating oil,
carbon dioxide, and water.
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North Dakota Pipeline Construction
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Bakken & Three Forks Formations
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North Dakota Well Completions and Spatial Development
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North Dakota Well Completions and Developed Sections
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North Dakota Gathering Pipeline Development
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North Dakota Pipeline Construction
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Bakken Breakeven Price Range (20% IRR)

Bakken Breakeven Prices
$6 - $8 Million
Completed Wells Cost

m $58-%73
m $49-%61
m $43-452
m $39-%48
1 $36-$43
1 $34-%40
m $32-%38
m $28-%33
m $26-%30

Background Map: Esri, HERE, DeLorme, Mapmyindia, ©
OpensStreetMap contributors, and the GIS user community




EIA Forecasted Oll Price (September 2019)
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North Dakota Oil Production Forecast
Assumes Current Technology — Enhanced Oil Recovery Not Included
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North Dakota Crude OIl Pipelines
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Estimated ND Rail Export Volumes
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Williston Basin Oil Production & Export Capacity, BOPD
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North Dakota Crude OIl Pipelines
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Bridger Expansion Project

BERIDGER
JOHNSON'S CORNER
P

BRIDGER PIPELINE LLC
— SOUTH BEND PIPELINE ‘f\
COUNTIES

‘South Bend Pipeline
16” — 150,000 BOPD
137 Miles
Mid-2021

R
BAKER STATION £ | Sources: Esri. HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan,
Esrl Japan, METI, Esri China (Hong Kong), Esr Korea, Esrl (Thailand),
NGCC, (¢) OpenStreetMap contributors,.and the GIS User Community
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Source: www.bridgerexpansion.com
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NDPA North Dakota Gas Production Forecast

Assumes Current Technology — Enhanced Oil Recovery Not Included
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Major Gas Pipeline and
Processing Infrastructure
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Natural Gas Processing

Consumer Quality Methane
Dry Natural Gas 57.67%

Ethane

Raw Natural Gas
Processing Plant 19.94%
(1400+ BTU)

Propane

NGL'S (8-12 gpm) 11.33%

Y-Grade or
Fractionated

Butane
3.80%

Natural Gasoline
1.29%

i) ) Kringstad - North Dakota Pipeline Authority



Gas Processing Expansions

|:| Existing Plant

O' Recent Major Expansion

A Major Expansion Planned
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Solving the Flaring Challenge

Assumes Current Technology — Enhanced Oil Recovery Not Included
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Bakken Natural Gas Infrastructure




WBI Energy — North
Bakken Expansion Project

Project Highlights

67 Miles - 20" Pipeline

« 20 Miles - 12" Pipeline

«  $220+ Million

« At least 250,000 MCFD Capacity (expandable)

« Expandable to 375,000 MCFD

 End of 2021 Proposed Completion

« Residue Gas Service From North of Lake
Sakakawea to Northern Border Pipeline in
McKenzie County

TRANSMISSION




Northern Border Proposed Expansion Options

K/ ) Kringstad - North Dakota Pipeline Authority

Two Proposed Options:

Stateline/Watford City to Ventura
-580 Mdth Incremental (~525 MMCFD)
-Phase 1: Q3 2021

-Phase 2: Q4 2023

Stateline/Watford City to Cheyenne
-430 Mdth Incremental (~390 MMCFD)
-Phase 1: Q3 2021

-Phase 2: Q4 2022




Regional NGL Infrastructure
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North

All Natural Gas Liquids
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2017

2017

2017

Dakota Captured® NGL's

——

658,839
532,580
NDPA Forecast
2022 2027 2032 2037 2042
110,434
89,271
NDPA Forecast
2022 2027 2032 2037 2042
61,492
49,707
NDPA Forecast
2022 2027 2032 2037 2042

*Non-flared NGL’s & Assumes 10 GPM 34



NGL Pipeline Takeaway Options
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ONEOK Elk Creek NGL Pipeline

- === Proposed Elk Creek Pipeline
— Bakken NGL Pipeline

= QOverland Pass Pipeline
(50 percent ownership interest)

Project Highlights
* 900 Miles - 20” Pipeline
« $1.4 Billion
« 240,000 BPD Capacity
« Expandable to 400,000
BPD
« End of 2019 Proposed
Completion
» Y-Grade Transportation




Contact Information

Justin J. Kringstad, Director
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:
811 www.pipeline.nd.gov
' www.northdakotapipelines.com
Know what's helow.
Call before you dig.
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http://www.pipeline.nd.gov/
http://www.ndpipelines.wordpress.com/

