APPENDIX F

North Dakota Department of Mineral Resources

ENERGY DEVELOPMENT AND TRANSMISSION COMMITTEE

Wednesday, February 3, 2016, Harvest Room, State Capitol, Bismarck, North Dakotal0:50 a.m.:
 Recent oil production trends

* Future oil production estimates

* The status of wells drilled but not completed

o Statistics related to oil spills and produced water spills

o Activities related to underground gathering pipeline oversight

NORTH DAKOTA

| LML

Department of Mineral Resources
http://www.oilgas.nd.gov http://www.state.nd.us/ndgs

600 East Boulevard Ave. - Dept 405
Bismarck, ND 58505-0840
(701) 328-8020 (701) 328-8000
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Wells
13,077 active

First 60 Day Average Bakken Horizontal Production by Well

January 2016

BAKKEN

2,422 conventional FORMATION

10,655 Bakken/Three Forks

764 inactive

969 waiting on completion
1,973 permitted
13,179 increased density approved

29,962 total

55,000-65,000 estimated ultimate

Scale 1:275,000

Mies

EXPLANATION

> 1000 barrels per day

THREE
FORKS
FORMATION

500 - 1000 barrels per day

250 - 500 barrels per day

125 - 250 barrels per day

50 -125 barrels per day

~— <S0barrels per day

0il Production Averaged Over
the First 60 Days of Production




Williston Basin Primary and Prospective

Drilling Plan by Area

MISSOURI BREAKS CASSANDRA

® EXISTING 4P LOCATIONS

© POTENTIAL HIGH DENSITY INFILLS O NEW OBJECTIVES 11

1,320" & 660’ Pilot Density Projects: 2013-14

Hawkinson, Tangsrud, and Rollefstad Wahpeton, Lawrence, Mack, and Hartman

1,320’ Pilot 660’ Pilot

55,000-65,000 wells

4 3 project areas

4 4 project areas

4 1,320 ft. same-zone spacing 4 660 ft. same-zone spacing
4 15 new wells (gross)

4 31 new wells (gross)

Source: Continental Resources



Phase 3 “Harvest” 6 — 32 wells per spacing unit

Vern Whitten Photography 6 wells producing - drilling 7-12 - and 13-18 coming soon
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North Dakota Industrial Commission Cases Heard

12,895 increased density wells approved
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North Dakota New Well Permits Issued
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Rigs

North Dakota Average Monthly Rig Count
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In 2009 each rig drilled 8-10 wells per year

In 2015/2016 each rig can drill 20-24 wells per year
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Barrels of Oil per Day

1200

Typical Bakken Well Production

1000

—

800

Initial Production & Estimated Ultimate Recovery up 20%

600

Well cost down 25%
Operating costs down 30%
Total reduction so far 55%

400 4

Oil Price down 65%

Brent $34.00

WTI $32.00
NDSweet $19.00

200




BOPD
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North Dakota Daily Oil Produced and Price
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[ NORTH DAKOTA i

North Dakota Qil Production
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North Dakota Oil Production and Price

.lv,

["\‘\\1 S
M

T | | | | | | 14 |
Lo Q O (] O (] Lo (] (p] o
M~ =0} 00 ()] ()] o o ~ — o
(e)] (a3} (a)] ()] ()] Qo Qo (] o (o]
- - - - - (a] (a] (aV] N N

o $/Barrel History

+ $/Barrel ND

e §/Barrel NYMEX - 15%




January-16

$28
Billings
Bot-Ren
Bow-Slp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

3Q 2015
Breakeven
ND$/barrel

$36
$85
$100
$130
$80
$27
$64
$33
$25
$46
$42
$44
$40
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$20-$30 / barrel
Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

$30-$40 / barrel
Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Breakeven
ND$/barrel
$36

$85

$100

$100

$80

$27

$65

$33

$25

$46

$42

$44

$40

Breakeven
ND$/barrel
$36

$85

$100

$100

$80

$27

$65

$33

$25

$46

$42

$44

$40

ND Revenue Forecast Breakeven

$40-$50 / barrel
Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

ND$/barrel
$36
$85

$100
$100
$80
$27
$65
$33
$25
$46
$42
$44
$40

2015

Wells

Rigs Active
0 511
773
559
532
5 718
12 1,689
0 93
35 3,246
0 42
14 2,359
1 236
15 2,071
85 12,864

PR

2015

Wells

Rigs Active
0 508
772
559
532
5 718
12 1,687
0 93
35 3,248
0 42
14 2,360
1 235
15 2,068
85 12,864

PR

4

2015
Wells
Rigs Active
0 508
1 772
1 559
1 532
5 718
12 1,687
0 93
35 3,248
0 42
14 2,360
1 235
15 2,068
85 12,864

Frac
Crews
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Frac
Crews
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Frac
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14
51

Wells
NC
5

6

2

4
43
91
0
326
2
183

182
846

Wells
NC

N O

43
91

326

183

182
846

Wells

326
2
183
2
182
846

BOPD
16,081
8,532
21,208
14,820
40,398
199,278
2,308
437,317
2,778
249,195
16,282
202,831
1,211,328

BOPD
16,082
8,531
21,208
14,820
40,398
199,220
2,308
437,478
2,778
249,184
16,282
202,589
1,210,878

BOPD
16,082
8,531
21,208
14,820
40,398
199,220
2,308
437,478
2,778
249,184
16,282
202,589
1,210,878

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Semi

Rigs Loads
0 0
1 1,063
1 1,063
1 1,063
1 2125
10 21,250
0 0
16 34,000
1 2125
0 0
0 0
0 0
30 62,688
Semi

Rigs Loads
1 2125
1 1,063
1 1,063
1 1,063
1 2125
10 21,250
0 0
20 42,500
1 2125
10 21,250
0 0
10 21,250
55 115,813
Semi

Rigs Loads
1 2125
1 2125
1 2125
1 2125
1 2125
10 21,250
0 0
22 46,750
0 0
11 23,375
0 0
12 25,500
60"127,500

Wells
Active
511
783
569
542
731
1,864
93
3,548
62
2,352
236
2,063
13,356

Wells
Active
528
782
569
542
741
1,872
93
3,642
62
2,567
235
2,274
13,909

Wells
Active
532
797
580
555
756
1,907
93
3,898
42
2,667
235
2,395
14,459

2016
Frac
Crews
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2016
Frac
Crews
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34

v

2016
Frac
Crews

Wells
NC

5

6

2

4

50
120

0

350

190

190
921

Wells
NC

N O

40
110

340

180

180
871

Wells
NC

1

1

1

1

25

75

0

125

100

100
433

MMGal
Water
0

23

23

23

31
403

0

696

47

0

0

0
1,131

MMGal
Water
47

23

23

23

54
426

0

906
47
476

0

474
2,403

MMGal
Water
56

58

49

54

88
506

0
1,495
0

707

0

752
3,669

BOPD
13,267
7,131
17,816
12,461
33,950
181,439
1,904
394,398
3,405
204,976
13,432
166,689
1,050,869

BOPD
13,801
7,131
17,816
12,461
34,415
182,380
1,904
404,701
3,405
223,609
13,432
183,785
1,098,839

BOPD
13,905
7,270
18,167
12,764
35,111
185,790
1,904
433,125
2,292
232,354
13,432
193,548
1,149,662

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

2017
Semi Wells  Frac
Rigs Loads Active Crews

0 0 511 0
0 0 783 0
0 0 569 0
0 0 542 0
0 0 736 0
10 21,250 2,109 8
0 0 93 0
19 40,375 4,009 14
1 2125 86 1
0 0 2,357 0
0 0 236 0
0 0 2,068 0

30 63,750 14,101 23

2017
Semi Wells  Frac
Rigs Loads Active Crews

1 2125 552 1
0 0 782 0
0 0 569 0
0 0 542 0
0 0 741 0
10 21,250 2,112 8
0 0 93 0
20 42,500 4,122 15
1 2125 86 1
10 21,250 2,807 8
0 0 235 0
8 17,000 2,466 6

50 106,250 15,109 38

4

2017
Semi Wells  Frac
Rigs Loads Active Crews

1 2125 555 1
1 2125 820 1
1 2125 604 0
1 2125 579 1
1 2125 795 1
15 31,875 2,302 12
0 0 93 0
25 53,125 4,583 21
1 2125 68 1
14 29,750 3,033 11
1 2125 261 1

14 29,750 2,771 12
757159,375 16,466 62

Wells
NC

5

6

2

4

45
115

0

345

185

185
896

Wells
NC
5

6

2

4
40
110
0
340
2
180

180
871

Wells
NC
2

2

1

1
10
40
0
40
0
70
0
60

1,060
55
12

12
1,714

MMGal
Water
55

0

0

0

0

552

0
1,104
55
552

0

442
2,760

MMGal
Water
53

53

55

55

90

909

0
1,576
60

842

60

865

BOPD
10,945
5,883
14,698
10,280
28,201
169,361
1,571
367,651
3,889
169,465
11,082
137,852
930,878

BOPD
11,903
5,883
14,698
10,280
28,392
169,753
1,571
377,882
3,889
201,725
11,082
164,424
1,001,483

BOPD
11,967
6,170
15,607
10,986
30,460
185,025
1,571
420,125
3,061
217,995
12,308
184,747

226" 4,616 1,100,023



$50-$60 / barrel
Billings
Bot-Ren
Bow-Slp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

$60-$70 / barrel
Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

$70-$80 / barrel
Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Breakeven
ND$/barrel
$36

$85

$100

$100

$80

$27

$65

Breakeven
ND$/barrel
$36

$85

$100

$100

$80

$27

$65

$33

$25

$46

$42

$44

$40

Breakeven
ND$/barrel
$36

$85

$100

$100

$80

$27

$65

$33

$25

$46

$42

$44

$40

2015

Wells
Rigs Active
0 508

1 772
1 559
1 532
5 718
12 1,687
0 93
35 3,248
0 42
14 2,360
1 235
15 2,068
85 12,864

2015
Wells
Active

508
772
559
532
718
1,687
0 93
3,248
0 42
2,360
1 235
2,068
12,864

Rigs

[ =)

85

4

2015
Wells
Active

508
772
559
532
718
1,687
0 93
3,248
0 42
2,360
1 235
2,068
85 12,864

Rigs

=)

Frac
Crews

[N N eNeNelNo)

~N ©

14
51

Frac
Crews

[N N eNelNolo]

~N O

14
51

Frac
Crews

O OWkr OO0 0o

19

~N O

14
51

Wells
NC BOPD
5 16,082
6 8,531
2 21,208
4 14,820
43 40,398
91 199,220
0 2,308
326 437,478
2 2,778
183 249,184
2 16,282
182 202,589
846 1,210,878

Wells
NC BOPD
5 16,082
6 8,531
2 21,208
4 14,820
43 40,398
91 199,220
0 2,308
326 437,478
2 2,778
183 249,184
2 16,282
182 202,589
846 1,210,878

Wells
NC BOPD
5 16,082
6 8,531
2 21,208
4 14,820
43 40,398
91 199,220
0 2,308
326 437,478
2 2,778
183 249,184
2 16,282
182 202,589
846 1,210,878

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Billings
Bot-Ren
Bow-Slp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Semi

Rigs Loads
1 2125
1 2125
1 2125
1 2125
2 4,250
12 25,500
0 0
25 53,125
2 4,250
15 31,875
0 0
15 31,875
75 159,375
Semi

Rigs Loads
1 2125
1 2,125
1 2125
1 2125
2 4,250
12 25,500
0 0
25 53,125
2 4,250
15 31,875
0 0
15 31,875
75 159,375
Semi

Rigs Loads
2 4,250
1 2125
1 2,125
1 2,125
4 8,500
12 25,500
0 0
25 53,125
2 4,250
20 42,500
2 4,250
20 42,500
907191,250

2016

Wells  Frac
Active Crews
528 1
795 1
580 0
554 1
762 1
1,933 8
93 0
3,784 17
83 1
2,674 10
235 0
2,381 10
14,403 49
2016

Wells Frac
Active Crews
531 1
796 1
580 0
555 1
782 2
1,983 9
93 0
4,034 25
85 1
2,799 14
237 0
2,506 14
14,982 67
" 2016
Wells  Frac
Active Crews
552 1
796 1
580 0
555 1
823 3
1,983 9
93 0
4,034 25
85 1
2,901 17
278 1
2,608 17
15,288 76

Wells
NC
5

3

1

2
40
90
0
300
2
175
2
175
795

Wells
NC

=N

20
40

50

50

50
216

Wells
NC

=N

20
40

50

50

50
216

MMGal
Water BOPD
47 13,801
54 7,251
49 18,167
52 12,741
101 35,362
565 188,303
0 1,904
1,233 420,480
94 4,518
722 232,929
0 13,432
720 192,432
3,540 1,141,321
MMGal
Water BOPD
54 13,879
56 7,260
49 18,167
54 12,764
147 36,290
680 193,174
0 1,904
1,808 448,260
98 4,627
1,010 243,818
5 13,547
1,007 202,535
4,871 1,196,225
MMGal
Water BOPD
101 14,412
56 7,260
49 18,167
54 12,764
241 38,184
680 193,174
0 1,904
1,808 448,260
98 4,627
1,244 252,703
98 15,879
1,242 210,779

5,575 1,218,113

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Billings
Bot-Ren
Bow-SIp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Billings
Bot-Ren
Bow-Slp
Burke
Divide
Dunn
Golden Valley
McKenzie
McLean
Mountrail
Stark
Williams
Statewide

Semi Wells

Rigs Loads Active
2 4,250 577
1 2,125 819
1 2,125 603
1 2125 578
2 4,250 837
15 31,875 2,325
0 0 93
25 53,125 4,614
1 2125 108
15 31,875 3,121
2 4250 283
15 31,875 2,848
80 170,000 16,806
Semi Wells

Rigs Loads Active
2 4,250 577
1 2,125 819
1 2,125 603
1 2125 578
2 4,250 837
15 31,875 2,325
0 0 93
25 53,125 4,614
1 2125 108
15 31,875 3,141
2 4,250 283
20 42,500 2,962
85 180,625 16,940
Semi Wells

Rigs Loads Active
5 10,625 666
1 2125 819
1 2,125 603
1 2125 578
4 8500 924
25 53,125 2,553
1 2,125 116
35 74,375 4,842
2 4,250 130
25 53,125 3,471
5 10,625 392
25 53,125 3,178

1307276,250 18,272

2017
Frac
Crews

NEF,OFPNDN

12

26

14

15

74

2017
Frac
Crews

N RO R R

4

2017
Frac
Crews

Wk O R b

Wells
NC
2

2

1

1
10
40
0
40
0
70
0
50
216

Wells
NC
2

2

1

1
10
40
0
40
0
50
0
50
196

Wells
NC
2

2

1

1
10
40
0
40
0
50
0
50

MMGal
Water
112

55

52

55

174
902

0
1,909
57
1,028
109
1,074
5,527

MMGal
Water
105

52

52

52

128
787

0
1,334
52

787
105
1,049
4,503

MMGal
Water
262

52

52

52
233
1,311
52
1,858
105
1,311
262
1,311

BOPD
12,433
6,161
15,576
10,963
32,069
186,857
1,571
422,985
4,843
224,290
13,326
189,895
1,120,970

BOPD
12,433
6,161
15,576
10,963
32,069
186,857
1,571
422,985
4,843
225,727
13,326
197,496
1,130,009

BOPD
14,346
6,161
15,576
10,963
35,377
205,183
1,956
443,887
5,870
249,443
18,476
211,898

196" 6,863 1,219,137
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North Dakota Oil Industry Jobs
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Bakken Wells — Truckload Timeline

Fracturing Phase — (800 loads)

70— 600 tank loads + 200 trucks sand per well =
— (15 day average)
— Some are 0 with fresh and salt water pipelines
60 —
—|  Drilling Preparation = 25
50 | loads (3 days total)
B0 | Production Equipment
B | | (14 loads over 150 days)
S Drilling Phase = 165 loads total Pit Reclamation (s total truckioads)
- (16 day average)
30 | Location &
__| Production 3 Rig down = 6 loads for
—1 Prep
20 — Completed 4-8 wells
I (2 days for 6 wells) Production Phase
] addi.tional 200 loads per well 1%t Year
: Trucks Drops to 0 if pipelined
10 — g " Total: 1,230 = (-)38%
— L i zg/?)laz%rgrac) 250 with pipelines
— - ays S—
0 , R B R I T
A T N | | |
Day
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 358 540 2191



Solving the Flaring Challenge

3,000 Suspended Capacity
| ==Planned Plant Capacity
2,500 - Existing Plant Capacity

==NDPA Case 1 Forecast
2,000 | ==NDPA Case 2 Forecast | ),
—=Historical Sold, MMCFD ; ==y
| e " | 9193%
1,500 | ===Historical Flared, MMCFD o

Q4-20
85% 88%
+ Targets Case 1 (Sold) + Q4-16 || Q4-18

1,000 | 4 Targets Case 1 (Flared) m k-

500

MMCFD

_F._v;,r:y"?.- \\‘
T%J@A JJ Kringstad - North Dakota Pipeline Authority




Endangered Species
6 endangered

4 threatened

1 proposed

2 candidate

4 potential

Federal Regulation

BLM (6)

Hydraulic Fracturlng

Onshore 3,4, &5
Venting/Flaring
Sage Grouse

EPA (5) e
Chemical Dlsclosure
Waters of US
Methane Emissions
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General Guidelines for Not Completed - Waiver of Wells

Policy Goal:

The North Dakota Industrial Commission (NDIC) is charged with "fostering, ...
encouraging, and ... promoting the development, production, and utilization of the state's
natural resources of oil and gas in the state in such a manner as will prevent waste." The
Commission is promulgating this Policy to prevent waste.

North Dakota Century Code (NDCC) § 38-08-04 (1) (I) and North Dakota Administrative
Code (NDAC) § 43-02-03-55 (1) define what constitutes abandonment of a well and the
operator’s obligation to plug such a well and reclaim its site.

NDAC § 43-02-03-55 (2) was drafted to give the operator of an abandoned well
sufficient time either to restore production or plug and reclaim the well.

This Policy does nothing to change the existing text or application of NDAC §
43-02-03-55 (2) to a well which has previously produced oil or gas.

NDAC § 43-02-03-55 (3) and this policy are drafted to eliminate the waste which would
otherwise occur by application of NDAC § 43-02-03-55 (2) to horizontal Bakken wells
for which completions have been deferred.

Not Completed — Waiver (NCW) Status may only be given to wells that have been drilled

but whose casing has not yet been perforated (i.e. the well is incapable of producing oil
or gas because completion operations have not yet been performed).

As of 11/30/15 there were 969 such wells
The estimated price point for completion is >$50 / barrel WTI



Surface Spills
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The Oil and Gas Division regulates spill containment through diking and site construction rules.
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Spills versus wells — Good

Spills versus volume — OK

25% pipeline
16% equipment failure
10% fire
9% root cause not reported
8% human error
7% valve-piping leak
6% treater leak
5% stuffing box
5% treater pop off
4% tank overflow
2% tank leak
1% blow out
1% vessel leak
2% pump leak
Y% truck overflow

Spill containment needs work
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