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EIA Price Deck (Near Term)
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ND Completions: EIA Price Deck (Near Term)
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ND Oll Productipn: EIA Price Deck
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Monthly Completion Scenarios - Ol
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Monthly Completion Scenarios - Gas
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North Dakota Wells Waiting on Completion — October 2020

Bakken Formation
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Completion Scenarios & DUC Inventory*

Bakken Geographic Production Zone (First Month BOPD)
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North Dakota Oil Transmission Pipelines
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Williston Basin Oil Production & Export Capacity, BOPD
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ND Gas Production: EIA Price Deck
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Solving the Flaring Challenge
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Solving the Flaring Challenge

Assumes Current Technology — Enhanced Oil Recovery Not Included
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Natural Gas Upd%te
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Major Gas Pipeline Infrastructure
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Bakken Natural Gas Infrastructure




Northern Border Pipeline
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Northern Border Pipeline Market Share
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Northern Border BTU at Glen Ullin, ND
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Northern Border — BTU Calculations*
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Northern Border — BTU Calculations*
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Bakken & Three Forks
Natural Gas Liquids Chemistry

EERC Study Completed



Regional NGL Infrastructure
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NGL Chemistry Study - 2020

Temporal Patterns in Measured Gas Composition
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Gas Compositions During

Spatial distribution of methane, ethane, propane and wetness
levels (mol %) during the initial stages of well production
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Temporal Analysis

e Gas composition data from
wells located in six areas were
evaluated for temporal trends
In gas composition.

* Very few wells had complete
time-series data, thus data
from multiple wells located
within the circled areas were
aggregated based on
production month.
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Temporal Patterns in Measured Gas Composition
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C1 (mole fraction)

Predicted Gas Composition Change: Primary
Production

Gas composition change in the MB well over 30 years of normal and fast pressure depletion

C1 (mole fraction)
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Mole Fraction

Mole Fraction

Forecast of Future Gas Compositions
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Overview of NGL Chemistry Study — Middle Bakken

Gas Composition - Middle Bakken - Mole % Liquids Content - Gallons per MCF (GPM)
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Estimates Using NGL Chemistry Study — Middle Bakken
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Cumulative Ethane (Gal)
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North Dakota Captured® NGL's
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NGL Pipeline Takeaway Options
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Exploring Hydrogen Solutions

wind Lignite Oil Natural Gas
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Electric Generation

» Large and Immediate Market for Excess Power in
Regional Pipelines

* Excess Electrons Sold for H, BTU Value in Gas
Markets

* Gas Pipelines Could Support Intermittent
Deliveries

» Gasification Options for Lignite

Gas Pipelines & Petroleum

» Lowers Pipeline BTU

» Possible Support for Expansion Efforts

* Gas Marketing Advantages with Renewable or
Carbon-Free Sources of H,

* In-situ H, production in legacy fields

* Natural Gas Steam Reforming W/CCS or EOR
Options

North Dakota

» Grows the “Energy Pie”

» Supports Current and Future Jobs

* First Step in Hydrogen Bridge for New Industries
(Petchem, Fertilizer, Renewable Natural Gas,
vehicles, etc.)

* ESG Benefits?




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

Know what's helow.
Call before you dig.

%é/vZ{/ JJ Kringstad - North Dakota Pipeline Authority


http://www.pipeline.nd.gov/
http://www.ndpipelines.wordpress.com/

