North Dakota Natural
Gas Update

Justin J Kringstad
Geological Engineer
Director
North Dakota Pipeline Authority

July 29, 2021



Bakken & Three Forks Formationmsm

Three Forks Formation

Lo-qm' : Grwn Ownsdy 1:0 ma—m:w
o a—....'ﬂ 0: :1&2 marlﬁmw:
Bakken Formation Three Forks Formation B W g Sy e —
-~ /5 3 \f_{\ PR i Lodgepole
/ ™ Formation
Z = Z S
f : (/ 3 /( Upper Member
= e
, 13 ) e
1 95 T
ZRN s ? 1 )
Z } 3 I %? Middle Member
- ¥4 Pt
¢ ﬁ;
f'i%c > s
— e T 17
— el |f = /\ Lower Member
= )
o% o~ Z 1
22 () BT ) ?ﬁﬁa 0
SOV £ L - A £t
.‘a?&. J“' g ( %}“ . ; >t \( (\ = ﬁ member 5
- s N i z i L% £
A‘&“ o "' 7 5 \ % ) 5 B %’\ 3 x 2§
Vo A N ZERN il I 550 P 2
¥ A X Z 745 ] oL
Y e & = s
5 [ > 8 2
7 = ¢ . AT 1 g
- ﬂ o Zmwi S \ xR b member 4
P T =
SN
) (a» E+I]
3 e
8 ¢ I\ Il A member 3
m 0-100 BOPD BKN Fm m 0-100 BOPD TF Fm L
m 100-200 BOPD BKN Fm m 100-200 BOPD TF Fm i
m 200-300 BOPD BKN Fm m 200-300 BOPD TF Fm L 2 S % 5
m 300-400 BOPD BKN Fm = 300-400 BOPD TF Fm ¢ Y AW 13
m 400-500 BOPD BKN Fm = 400-500 BOPD TF Fm S W 5;’ 133 member2
B 500-600 BOPD BKN Fm = 500-600 BOPD TF Fm e Al B = B
[ 600-700 BOPD BKN Fm [ 600-700 BOPD TF Fm { R
1 700-800 BOPD BKN Fm £1 700-800 BOPD TF Fm N e T
£ 800-900 BOPD BKN Fm LS } [ 800-900 BOPD TF Fm i R
900-1000 BOPD BKN Fm (\w N @ = 900-1000 BOPD TF Fm L SR
" *
Dickinson = 1000-1250 BOPD BKN Fm () B O k'mon. = 1000-1250 BOPD TF Fm " SA—TtF member 1
m 1250-1500 BOPD BKN Fm m 1250-1500 BOPD TF Fm f %Z (‘;’ {l s
= 1500-2000 BOPD BKN Fm @ o = 1500-2000 BOPD TF Fm Z . I <\ W et
= 2000 Plus BOPD BKN Fm = 2000 Plus BOPD TF Fm d = ! ” .
b3 T | Birdbear Formation




..o\QQMlo m
) |
oty f».:c...&.-s..s.\.\ ~ o~
S ]
pef } ~ :
» ‘-n
I “ “.. iiiii 3
: ! . !
|
:

— - - — —— -
‘.—00—.

L.‘ i

)
lI

P :
S | i
i ; iy TR, .
] T
_ ' _
! ;3 “ E
| 1 ., 19 S
. N - Cad B B
. P _
o . lum —L
! ]
1.:,.1.].»..* .....
] I
_ ]
1 ]
_ ]
TI]..

~ Current Drilling Rig Fleet — 23 (July 29, 2021)

!

T—I—O—oo—-o
H
|
H
|
4
-t

bttt

el
)]
r \
. »

w7

&4~ ) Kringstad - North Dakota Pipeline Authority




North Dakota Drilling Rig Efficiency
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North Dakota Drilling Activity History
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EIA OIl Price Outlook
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Well Completion Outlook
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BOPD

Cumulative Oil, bbls
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Monthly Completion Scenarios - Ol
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Monthly Completion Scenarios - Gas
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North Dakota Oil Transmission Pipelines
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Williston Basin Oil Production & Export Capacity, BOPD
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North Dakota Wells Waiting on Completion — April 2021
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Statewide Bakken Oil Performance
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Statewide Bakken Gas Performance
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Core County Bakken Gas Performance
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Statewide Bakken Gas/Oil Ratios
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Statewide Bakken Gas/Oil Ratios

High
Reservoir
Pressure

New Parent Well - Original Bubble
Reservoir Pressure

Point
Pressure

ﬂ Low
Reservoir

Future — Entire Reservoir Pressure
Below Bubble Point

. _q_"-' {4 \
244~ 1) Kringstad - North Dakota Pipeline Authority




Statewide Bakken Production
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Back to the 9o’s...
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ND Gas Production: GOR Assumption
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Elm Coulee Bakken GOR: Eastern Montana
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ND Gas Production: EIA Price Deck

® Base (EIA Oil Price & 80% Activity Level)
® High (EIA Oil Price & Pre-COVID Activity Relationship)
® Low (EIA Price-$10/bbl)

ENDPA Forecast

2007 2012 2017 2022 2027 2032 2037 2042 2047




What if Oill Production Growth 1s Slower?
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Solving the Flaring Challenge
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Solving the Flaring Challenge
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—New Producing Wells
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Solving the Flaring Challenge
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Gas Processing Capacity & Future Outlook

Assumes Current Technology — Enhanced Oil Recovery Not Included
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Gas Processing Capacity & Spare Capacity
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Gas Processing Capacity & Spare Capacity
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Natural Gas Upd%te

Production Gathering Processing Transmission

» Technology « Capacity » Capacity * Dry Gas

 Markets e Connections e Location * Natural Gas
Liquids
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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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ND Ethane Capture Driving Northern Border BTU Lower
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Base Case Gas Transmission Capacity Needs,
MMBTU/Day
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Northern Border — BTU Calculations*

B Base Case: Ethane Capture-NB Net 1,100 BTU - ~80 mbpd C2 Capture Required

Zero Flow From Canada

200,000 MMBTU From Canada /
400,000 MMBTU From Canada /

2022 2023 2024 2025 2026 2027 2028

*Includes Proposed 2020 Tariff Timeline to 1,100 42



AN WBI Energy — North
= ' Bakken Expansion Project

LjneL Section 25

Line Section 30

Project Highlights

« ~60 Miles - 24" Pipeline

« ~30 Miles - 12" Pipeline

«  $260+ 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

~
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Regional NGL Infrastructure
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Bakken & Three Forks
Natural Gas Liquids Chemistry



Natural Gas Processing — "Ethane Capture”

Consumer Quality
Dry Natural Gas
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gas) 11%
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Fractionated

“Y-Grade” if NGL'S Butane
are left together in 4.9%

one mix for |

separation later
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Natural Gas Processing — “Ethane Rejection”

Methane

: 58%
Consumer Quality

Dry Natural Gas
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Propane
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Processing Plant NGL'S (10-12
(1400+ BTU) gallons per 1,000
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SER))
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“Y-Grade” if NGL'S
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NGL Chemistry Study - 2020

Temporal Patterns in Measured Gas Composition
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All Natural Gas Liquids
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NGL Pipeline Takeaway Options
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Additional Gas Capture Investments Are Necessary

Northern Border — BTU Calculations*
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Exploring Hydrogen Solutions
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< <> Blend H, into Gas
Pipelines (Max 10-20%7?)
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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
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News & events FortisBC takes significant step
towards implementing hydrogen in

Stories and news from FortisBC
the natural gas system

Media centre

Nov 23, 2020
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Investing in hydrogen blending research is the utility's
latest move to advance Renewable Gases in BC

SURREY, B.C. — November 23, 2020: FortisBC is investing $500,000 to study how the
utility can further reduce emissions from its natural gas supply by delivering hydrogen, a

Current promotions

Community events and exhibits

Subscribe to FortisBC news

carbon free energy., through its extensive distribution network. The School of
Engineering with the University of British Columbia’s Okanagan campus (UBCO) will use

these funds to study how to blend hydrogen, safely and reliably, with natural gas within

FortisBC's existing system.
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Rethinking Bakken Gas Processing

Concept

Only

Pipeline Blending P
Ammonia/Fertilizer @

ND Gas Processing Plant 2.0 Power Generation
(Steam Reforming “Raw” Gas) Sequester @ ~$2.70/MCF gas eq. ($50/ton 45Q)
Co, EOR @ ~$1.89/MCF gas eq. ($35/ton 45Q) + Sales Revenue

New Buildout, Operation, & Sales of CO, Distribution Pipeline
Network to Regional Oilfields

Raw Gas

Proposed CATCH Act (45Q Revisions)
Sequester @ ~$4.59/MCF gas eq. & $85/ton 45Q
EOR @ ~$3.24/MCF gas eq. & $60/ton 45Q

~—

h‘!é{w’// JJ Kringstad - North Dakota Pipeline Authority 7 = *Assumes 54kg of CO2 / MCF Gas




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/

