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2019-2020 NDPA Annual Report

{t curtailed production will be backin service. More detailed presentations and videos
curtailments can be found on the Pipeline Authority’s website,
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£onsiderable attention in the 2019-2020 fiscal year to the topic

luced from the Bakken and Three Forks Formations is very

\ & butane. Forecast models created by the Pipeline Authority
Hon potential and required transportation infrastructure

production cases based on different activity level
all of gross pipeline Capacity until ONEOK's Elk Creek
that NGL production will exceed pipeline capacity
place or a new market option is developed. Further
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@round the region produce either purity products

Browing volume of NGLs in North Dakota. One
Pipeline systems. A second option would be the
Products as feedstock Another potential use
as fields continue to mature. The use of

€arly lab results appearing promising

Full Report: http://www.nd.gov/ndic/ic-public.htm
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Most Significant Events of the Past Year

« Demand/Price Collapse of 2020

» Dakota Access Pipeline Court Rulings

* Northern Border Pipeline BTU Tariff Filing

* Hydrogen Blending Opportunities in Existing Gas Pipelines
* Natural Gas Liquids Study

* Gas Capture at 94%
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North Dakota Drilling Activity History
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North Dakota Oil Transmission Pipelines
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Estimated Williston Basin Oll Transportation
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Estimated ND Rail Export Volumes
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Ralil Destinations Market Share (Dec 2020)
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EIA OIl Price Outlook
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BOPD

Cumulative Oil, bbls

ND OIil Production: EIA Price Deck
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Bakken & Three Forks Formationmsm

Three Forks Formation
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Bakken OIl Production by IP Year
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Monthly Completion Scenarios - Ol
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Monthly Completion Scenarios - Gas
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May to September Shut-In Comparison
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Vintage Year of Shut-In Wells — September 2020
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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)

200

180 = 443
Wells

400
350
300
250
200
150
100 ~

I

i
@
o

140
120
100
80
60 5

. 40 37

127

40/Month

Number of DUC/DRL Well

20

50/Month

0-100|H

DUC Well Inventory
300-400 [ ¢
400-500 l’a‘;

Outside Ino
100-200 | "
200-300 Im
500-600
600-700
700-800
800-900

1000-1250
1250-1500
1500-2000
2000_Plus

/

Most Attractive Acreage
in $40 WTI Environment

/

0
S

/
/

1,700,000

N
70/M onth 1,600,000 e OV oA

1,500,000

90 Completions/Month
000 80 Completions/Month

1,300,000
1,200,000

70 Comp

60 Completions/Month
1,100,000
50 Completions/Month

1,000,000
900,000

April 2021
May 2021
June 2021
July 2021

40 Completions/Month

March 2021

800,000

30 Completions/Month

October 2020
January 2021
August 2021

700,000
600,000

February 2021

ND Oil Production - BOPD

20 Completions/Month

November 2020
December 2020

500,000

September 2021

400,000
300,000
200,000

*Assumes 15 Rigs @ 1.8 New Wells Per Month

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
e _&;

“{ég{/ JJ Kringstad - North Dakota Pipeline Authority



Williston Basin Oil Production & Export Capacity, BOPD
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Rail Transport Outlook if DAPL is Shutdown
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TABLE OF RATES
ALL Rates in dollars per barrel of 42 US gallons

S n apS h Ot fro I I l UNCOMMITTED RATES FOR BAKKEN CRUDE PETROLEUM

[ ]
To To
D A P I I ar I I I From Nederland, Jefferson County, Texas Collierville, Tennessee
(SXL Nederland Terminal or P66 (Valero Terminal)

Nederland Terminal)

An Origin Point that
is an Eligible Bakken $8.3492 $8.3492
Origin Point*

DAKOTA ACCESS, LLC
JOINT PIPELINE TARIFF
In Connection With Committed Rates for Bakken Crude Petroleum from a Committed Shipper’s Selected
Energy Transfer Crude Oil Company, LLC Origin Point(s) that is an Eligible Bakken Origin Point* to Destination Point of
NEDERLAND, Texas — SXL Nederland Terminal
Applying On
CRUDE PETROLEUM
FROM POINTS IN NORTH DAKOTA Term
TO POINTS IN TEXAS AND TENNESSEE Volume
Commitment 7 Years 10 Years
(bpd)”
3’500 - Q% * %
29.999 $7.0358 $6.7652
30,000 - - .
49.999 $6.7652 $6.4946
50,000 — - x
69.999 $6.4946 $6.2240
70,000 — - %
89,999 $6.4946 $6.0616
90,000+ $6.0616%* $5.9534**




Look at Key Rail Rates

Rail Costs to Clear Bakken

i L e

v//‘/ g

LA
Bakken Crude Oil Supply and Logistics

MBD 2013 2014E 2015E
Crude Oil Production? 865 1,000 1,200

Pipeline Export Capacity 635 685 685
——t \ Rail Export Capacity 865 1,015 1,015
~ J West (.Zoast Unloading 215 | 395 | s10
! 4 w Capacity
%;j.» East Cgast Unloading 700 780 780
=N Capacity

West and East Coasts clearing destinations for Bakken crude oil

Note: Rail cost estimates include only the railroad tariff,

1) Average annual crude oil production, export capacity and price discount estimates based on industry consultant and Tesoro market outlook.

Slide Source: SEC.GOV - 2014

Additional Rail Related
Expense Considerations:

* Loading

« Unloading

« Car Leasing

* Unit vs Manifest

e Volume Commitments
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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
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Natural Gas Upd%te
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Natural Gas Processing — "Ethane Capture”
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Natural Gas Processing — “Ethane Rejection”
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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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Nipigen

NB Pipeline Interconnects With Known BTU Limits
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NB Pipeline Interconnects With BTU Limits > 1,100
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Northern Border Shipper FERC Positions*

Tenaska Marketing Ventures

Northern lllinois Gas Company d/b/a Nico
ONEOK Rockies Midstream, L.L.C.

BP Canada Energy Marketing Corp.
Interstate Power and Light Company
Ameren lllinois Company

Sequent Energy Management, L.P.

Twin Eagle Resource Management, LLC Il 189,499
Husky Marketing and Supply Company I 149,853

Northern States Power Company, a Minneso N 119,681
ConocoPhillips Company N 113,831
EDF Trading North America, LLC i 109,301
Koch Energy Services, LLC Iy 102,100
Macquarie Energy LLC [ 82,000
Dakota Gasification Company I 79,259
Shell Energy North America (US), L.P. i 60,024
The Peoples Gas Light and Coke Company I 59,614
NJR Energy Services Company I 58,236
Hess Trading Corporation [ 56,693
J. Aron & Company LLC ) 56,327
MidAmerican Energy Company I 51,055
Minnesota Energy Resources Corporation I 50,000
Elwood Energy LLC i 42 200
Tidal Energy Marketing (U.S.) L.L.C. i 40,962
Continental Resources, Inc. [l 40,803
North Shore Gas Company i 40,440
Gunvor USA LLC i 30,000
Green Plains Trade Group LLC 1 25,000
Arconic Davenport LLC 71 22 321
Scout Energy Group II, LP 70 20,748
Crestwood Energy Services LLC % 20,000
Watertown Municipal Utilities |l 17,000
NorthWestern Corporation, d/b/a NorthWes [ 15,150
Oasis Petroleum Marketing LLC [l 12,000
Montana-Dakota Utilities Co., a division 71 10,100
Tourmaline Oil Marketing Corp. I 10,100
United Energy Trading, LLC 11 7,000
PLCP, L.P. 116,900
MidAmerican Energy Services, LLC 16,550
Hammerhead Resources Inc. 116,105
James Valley Ethanol, LLC d/b/a POET Bio I 5,050
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1,430,351
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1,095,387
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Intervene Support Unknown
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D) JJ Kringstad - North Dakota Pipeline Authority

Contracted Volume, MMBTU
= *May 2020 Proposed Tariff Filing




Northern Border — BTU Calculations*
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Case 1 Gas Transmission Capacity Needs, MMBTU/Day

Northern Border — BTU Calculations*

1,000,000

800,000

600,000 B Case 1: Ethane Rejection - Continue 1,150 BTU Avg. For New Gas
B Base Case: Ethane Capture-NB Net 1,100 BTU - ~80 mbpd C2 Capture Required

400,000

200,000

Zero Flows From Canada

0

200,000 MMBTU From Canada

sl

-200,000 Q
-400.000 400,000 MMBTU From Canada //

-600,000

2021 2022

\

2023

2024

WE/i) ) Kringstad - North Dakota Pipeline Authority

2025

2026 2027 2028 2029

2030

*Includes Updated Tariff Timeline to 1,100



AN WBI Energy — North
= ' Bakken Expansion Project

LjneL Section 25

Line Section 30

Project Highlights

« ~60 Miles - 24" Pipeline

« ~30 Miles - 12" Pipeline

«  $220+ Million

* Preliminary Capacity 250,000 MCFD

« Expandable to 375,000 MCFD

Q4 2021 Proposed Completion

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

~
~

“
~
-

o~

eek Comgressor Station TRANSMISSION

—_ y .-.‘ \ . - [
3%@,{/ JJ Kringstad - North Dakota Pipeline Authority




North Dakota Propane Production & Sales

20,000 = Y.-Grade Propane Production (NGL Mix for Fractionation)
20000 " C3Fractionation (Retail/Purity Propane)
' " ND Propane Sales (Statewide)
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North Dakota Gas Plants Propane Output
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North Dakota Propane Sales Residue Gas Equivalent*
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Regional NGL Infrastructure
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Bakken & Three Forks
Natural Gas Liquids Chemistry



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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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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North Dakota Captured® NGL's

All Natural Gas Liquids Ethane
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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/

