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Williston Basin Deposition
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Bakken

North Dakota Stratigraphic Column

Bakken Formation
~360 Million Years Old
Paleozoic Era

Mississippian/Devonian Period
~110’ thick

Three Forks/Sanish
~370 Million Years Old
Paleozoic Era
Devonian Period
~240" thick
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BAKKEN — THREE FORKS
FORMATIONS

Price, 1999 - High End
503 Bbbl

Continental Resources, 2011
900 Bbbl

Price, 1999 - Average
413 Bbbl

Flannery & Kraus, 2006
300 Bbbl

Schmoker & Hester 1983
132 Bbbl

Bohrer et al., 2008

167 Bbbl
Dow, 1974 Webster, 1982
10 Bbbl 92 Bbbl Mksner
& Banks, 2000
32Bbbl 2~
., I,
o %

USGS, 2008
3.65 Bbbl

NDDMR 2012
10-14 Bbbl

Continental Resources

. Original Oil in Place Estimate
2011, 24 Bbbl

. Technically recoverable Reserve Estimate

E)EERC

Ewgy & Excimmntel Rearch Coser® The International Center for Applied Energy Technology®
Putting Research into Practice
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North Dakota Drilling Activity — 63 Rigs (April 9, 2019)
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North Dakota Drilling Activity
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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-$52
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
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Bakken-Three Forks Drllllng Inventory Stu

Eisting

Remalnlng Wells Three Forks Tier 2

Production Zone

s61
290 465
300 353
311
239
179
154 139
. . - :

Remaining Wells Low Case

1,865
1,727
E 1,475
- 1,458
é 1,279
; 977 &
g 711
o
£
£
s
”; = 100-200 bopd Bakken Fm. 5 l
,v = 200-300 bopd Bakken Fm. . i, . g

= 300-400 bopd Bakken Fm. 8 g ;83 § § a % g

= 400-500 bopd Bakken Fm. g 2 8 8 2 8 8 8

@ S00-600 bopd Bakken Fm. =3 % 8 g g 2 : g

1 600-700 bopd Bakken Fm o~

700-800 bopd Bakken Fm. -

 atoos L P *Well Density Assumptions s

= 900-1000 bopd Bakken Fm. r

B Low Case = 2 Three Forks VV\\IIelllls F;Z insy

1250-1500 bopd Bakken Fm. - olls
: 1500 PLUS bopd Bakken Fm. ngh Case = 6 Three FOFKS
500 PLUS bopd SaKen

’ . . .
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Cumulative Remaining Wells — Peak Month Minimum BOPD

Production Zone
40,000 37,077

35,000 34,440
29 822
30,000 25 621
25,000 21,410
20,000 18,291
14.877

15,000 12 015 5 690
10,000 7776

5,000 . 4311 5 o)

—

120,000 106 455

100,000 98,206
85,136
80,000 73,245
61,572
60,000 52 969
43,968 36 0
40,000
29 522 oo
20,000 13,608
7178
I

Remaining Wells Low Case
Cumulative

Remaining Wells High Case
Cumulative

O

100+
200+
300+
400+
500+
600+
700+
800+
900+
1000+
1250+
1500+

30-Day Initial Production (BOPD)

K / JJ Kringstad - North Dakota Pipeline Authority



Years Remaining* / Minimum Wellhead Oil Price
*Assumes 1,200 Completions Per Year and $7MM Well Costs (20% After Tax IRR)

30.0

25.0

24.9
21.4
20.0 17.8
15.2
15.0 .
10.0
10. 81
6.5
5, 36
1.9
0.0 N

90.0

(@]

Years at 1200 Comps - Low Case

(@]

80.0
70.0

60.0
50.0
40.0
30.0
20.0
11.3
10.0

Years at 1200 Comps - High Case

$23 00 $26.00 $30.00 $32.00 $3500 $395.00 $4400 $51.00 $61.00 $78.00 $113.00
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North Dakota Oil Production — Barrels Per Day

1,400,000

1,300,000

1,200,000
E 1,100,000
g 1,000,000
900,000
800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000

ND Oil Production,

2006 2008 2010 2012 2014 2016 2018
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Estimated Williston Basin Oil Transportation — Jan. 2019

m Refined

= Pipeline Export
= Truck/Rail to Canada m Estimated Rail

— A .
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Estimated ND Rail Export Volumes
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Statewide Oil Performance

180,000
~12% Improvement
B 160,000 Over 2017
o
® 140,000
o
S 120,000
©
e
(a 100,000 IP Year
o 2018
@ 80,000 = 2017
+ = 2016
'S 60,000 ® 2015
£ m 2014
~ 40,000 = 2013
/7 m 2012
20,000 £Z 2011
2010
O ® 2009

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Production Month

Average BKN/TF Well Performance Statewide 17
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Statewide Initial Oill Production Rates — 24hr
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Statewide Initial Production Rate: 24hr
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4 000+ BOPD 24hr Initial Production Rates

2 9,000 B

@) o)

@ 8,500 o

35 8.000 ° S50
2 7500 °O 4 o

c o)

% 7.000 o
§ 6.500 8o P
o o 0. ©
0 6000 o o 20
2 O O8§
Z 5,500 50 © 5 5 8
- o O O

% 5,000 63 §§8 o o © O 8B o <>g&>§§b
5 4,900 o @ o 0 g © 8

(@) ) 00 O o @) ®) o (90)
< 4000 © © ® o o 8 © % 8 o og

2012 2013 2014 2015 2016 2017 2018 2019

33:;,{4/ JJ Kringstad - North Dakota Pipeline Authority




4 000+ BOPD 24hr Initial Production Rates
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North Dakota Oil Production Forecast
Assumes Current Technology — Enhanced Oil Recovery Not Included

2,000,000
1,800,000
1,600,000 \

1,400,000

BOPD

-

g 1-200.000 = NDPA Oil Forecast: Case 1
1,000,000 = NDPA Oil Forecast: Case 2

800,000

ND Qil Production

600,000
400,000

200,000

0 NDPA Forecast
2012 2017 2022 2027 2032 2037 2042
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North Dakota Oil Production Forecast
Assumes Current Technology — Enhanced Oil Recovery Not Included

2,000,000 \
A 1,800,000
m
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o
7 1,200,000
=)

—
o
o
o
o
o
o

800,000
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400,000

200,000
0

40B

ND Qil Prod

35B
3B Continental Resources Sep. 2018 (30-40 Billion Barrels Recoverable)
25B
20B
15B
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Cumulative Qil Production

5B
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Date: 6/2/2017

North Dakota Crude Oil Pipelines

Divide bk Renville Botti )
Burke ottineau Rolette Cavalier Pembina
k — Towner
y L
\ Pierce Walsh k
. Ramsey
Mouftrail Ward McHenry
Benson
-
Nelson Forks
Eddy
McLean
Sheridan Wells
b Foster Griggs Steele Traill
- Mercer
i Oliver
Golden / d / Burleigh Kidder Stutsman Bames Cass
Valley L
Dakota Stark Iesom
Prairie —l RQrion
Slope Hettinger Logan | aMoure Ransom
Grant Richland
] | Entgons
Bowman Adams Sioux Mclntosh Dickey Sargent
d Refinery Basin Transload Butte Double H Hiland Plains
Bakken Qil Express Belle Fourche Crestwood s Enbridge Keystone Pipeline Targa
BakkenLink Bridger Dakota Access Four Bears Little Missouri Tesoro

Disclaimer: Neither the State of North Dakota, nor any agency, officer, or employee of the State of North Dakota warrants the accuracy or reliability of this product and shall not be held responsible for any
losses caused by reliance on this product. Portions of the information may be incomect or out of date. Any person or entity that relies on any information obtained from this product does so at his or her own risk.
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Williston Basin Oil Production & Export Capacity, BOPD

Assumes Current Technology — Enhanced Oil Recovery Not Included
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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 Update
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NDPA North Dakota Gas Production Forecast

Assumes Current Technology — Enhanced Oil Recovery Not Included

5,500
5,000 S
4,500

e

e
o
o
o

3,500

m ND Gas Case 1 - MMCFD
m ND Gas Case 2 - MMCFD

Natural Gas Production, MMCFD

1,000
000
0 NDPA Forecast
~_ 2012 2017 2022 2027 2032 2037 2042
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Solving the Flaring Challenge

5%

Statewide

\

L/ | Kringstad - North Dakota Pipeline Authority

GREEN — % of gas captured and sold
Blue — % flared from zero sales wells
Orange — % flared from wells with at
least one mcf sold.

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

Dec. 2018 Data — Non-Confidential Wells




Statewide Gas Performance

360,000 |p Year

2018
320,000 = 2017
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Statewide Initial Gas Production Rate: 24hr
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Bakken and Three Forks Gas Performance

DUNN MCKENZIE MOUNTRAIL WILLIAMS
IP Year
1200 = 2018
2017
D 1000 29015
5 800 = 2015
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= 2013
? 600 j\
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Solving the Flaring Challenge

Assumes Current Technology — Enhanced Oil Recovery Not Included

3,500 mm Planned Plant Capacity
Existing Plant Capacity
3,000
’ === NDPA Case 1 Forecast
91%
=== NDPA Case 2 Forecast
2,500
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a 2,000
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O
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1,000 =
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Solving the Flaring Challenge

Assumes Current Technology — Enhanced Oil Recovery Not Included

6,000 == Planned Plant Capacity
Existing Plant Capacity
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Natural Gas Upd%te

Production Gathering Processing Transmission

» Technology » Capacity » Capacity * Dry Gas
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Major Gas Pipeline and Processing Infrastructure

Upcoming or
Recent Plant
Expansion

hNo
é&‘r’es

WBI Transmission
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Northern Border Pipeline

{!; JJ Kringstad - North Dakota Pipeline Authority — *Data Source: Northern Border IPS



Simplified Example NB Calculations

Conclusion: IE no other gas export options open and all other deliveries on other pipelines stay static, ND
gas production could increase 0.96-1.26 BCFD (from Jan-19) before Northern Border is 100% Bakken
production. BTU management becomes increasingly important for Bakken residue gas.

5,500

5,000
[
'-'- 4,500
C2+ Capture Example
4 000 C3+ Capture Example

_5 3,500
S 3,000
o

m ND Gas Case 1 - MMCFD
m ND Gas Case 2 - MMCFD

NDPA Forecast
2012 2017 2022 2027 2032 2037 2042

e \
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Bakken Natural Gas Infrastructure




Regional NGL Infrastructure

/ JJ Kringstad - North Dakota Pipeline Authority



All Natural Gas Liquids
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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

B £= ONEOK
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North Dakota Pipeline Construction
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Gathering

Transmission
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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/

