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NORTH DAKOTA DEPARTMENT OF MINERAL RESOURCES

The Industrial Commission has jurisdiction over the investigation and publication of geological
information and the regulation of coal exploration, geophysical exploration, geothermal energy,
paleontology resources,subsurface minerals, and the production of oil and gas in North Dakota through
the Department of Mineral ResourcesGeological Surveyand Oil and GasDivision.

The Industrial Commission appoints the Director of the Department of Mineral Resources,who servesas
Director of the Oil and Gas Division and appoints the State Geologist and Assistant Director of the Oil
and GasDivision.

Oil and Gas
Division

North Dakota Department of

Industrial Mineral

Commission Resources Geological

Survey
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NORTH DAKOTA OIL AND GAS DIVISION

The Oil and GasDivision, headed by the Director, was formed in 1981 to provide the technical expertise
needed for enforcement of Industrial Commission jurisdiction over statutes, rules, regulations, and
orders pertaining to geophysical exploration, drilling, production of oil and gas, restoration of drilling
and production sites,and proper disposal of oil field brine and other oil field wastesin North Dakota.

The Division facilitates the electronic storage of and provides accessto oil and gas production, reservoir,
well, and geophysical exploration data for use by industry, royalty owners, and other governmental
agenciesand citizens.

In 2009, regulation of carbon dioxide storage was added to the Oil and Gas Division responsibilities. In
2013, reqgulation of underground gathering pipeline infrastructure was added to the Oil and Gas
Di v i sresponsib#ities. In 2015, this authority was broadened to include bonding requirements on
underground gathering pipelines.
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NORTH DAKOTA GEOLOGICAL SURVEY

The North Dakota Geological Survey was created by an act of the North Dakota Legislature in 1895. After more
than 120 years, the Survey still servesas the primary source of geological information in the state. Its mission
over the years has grown and is now three-fold: to investigate the geology of North Dakota; to administer
regulatory programs and act in an advisory capacity to other state agencies and to provide public serviceto the
people of North Dakota.

The Geological Survey publishes maps and reports on the mineralogical, paleontological, and geochemical
resources of North Dakota, including oil and gas, coal, uranium, rare earth elements, clay, sand and gravel,
volcanic ash, potash and other salts, etc. In addition to the mapping of subsurface resources such as the Inyan
Kara Formation for produced water disposal, the Survey is actively mapping landslides throughout the state.
Survey publications support the regulatory programs of the Industrial Commission, as well as other state and
federal agencies, and assist mineral companies, geotechnical consulting firms, city and county governments,
landowners, and citizens of the state.
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2017 Legislation

A HB 1151

I Not required to report contained spills <10 barrels
I Too soon to evaluate trend

I 2018 versus 2017

A Reported spills down 25%

A Reported released volume down 20%
A Percent of wells with a spill down 19%
A Percent of spills contained down 7%

A HB 1257
I Reduced unitization requirement from 60% to 55%
I 2 new units and 1 unit expansion biennium to date
I 1 unit approved and currently seeking ratification
I 1 unit hearing pending
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2017 Legislation

A HB 1336
I Environmental Health and Safety Self Audits

I 2 audits involving NDIC regulations biennium to date
A One is complete for NDIC regulations but extension requested for DEQ regulations
A One audit in progress

A SB 2134
I Determine Ordinary High Water Mark of Missouri River from northern
boundary of Fort Berthold Indian Reservation to Trenton
I Study was completed and OHWM order approved 9/27/18

I Oral arguments 1/4/19 Sorum etal vs North Dakota etall
A Expect appeal to Supreme Court in 2019 with a decision in 2020

I Spent less than % of appropriation ($387,450)

A Trust Lands is requesting funding to provide accurate acreage allocations for
property transfer
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2017 Legislation

A SB 2156
I High Level Radioactive Waste Storage or Disposal
I Interim study completed
I SB 2037 heard 1/4/19

A SB 2333

I Reclamation requirements for land disturbed by oil and gas activity
I No identifiable impact
I Bill codified existing administrative rule into statute
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Wells

Active
Conventional
Bakken/Three Forks

Inactive
>$50 for 90 days Jan 2018

Waiting on Completion
+$55 for 90 days Feb 2018

Permitted
+$60 for 90 days April 2018

Increase Density
Approved as of 12/21/18

Total

Estimated Final
$60-80/BO & 60-70 rigs

15,344
1,959
13,385

1,492 > 1,363
877 > 959
1,844 > 1,872
13,451 > 13,131

32,177 > 32,672

40,000 - 85,000
20 - 70 years
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North Dakota Oil & Gas Permits Issued @ North Dakota UIC Permits Issued

X 80 150 300
3,500 - - 70 m
125 250 gi

—

3,000 / \ ‘...--.----l 60 % e

100 «+ 200
2,500 v/’ s0 8 o o

wv v .

2 e | 2 £
g 200 40 E £ : 150 j=
5 5 | 8 ’ T

1,500 30 N
a g a 5o © 100 3
| |
1,000 20 E. o
/"\ o 25 50 o
500 f_—_/ \_/ 10 < <
0 T T T 0 0 T T 0
2007 2009 2011 2013 2015 2017 2019 2021 2007 2009 2011 2013 2015 2017 2019 2021
===PERMITS ISSUED  ===PERMITS PENDING ===APPROVAL TIME ===PERMITS ISSUED ==APPROVAL TIME

66™ Legislative Assembly
Department of Mineral Resources 14

-
j North Dakota Industrial Commission

| \

| oM AND Gas pvisos |




Spuds / Month / Rig

- 0.0
2007 2009 2011 2013 2015 2017 2019 2021

66™ Legislative Assembly
Department of Mineral Resources 15
North Dakota Industrial Commission




3000 -

2500

2000

1500

1000

500

Orders Signed--Cases Heard

The Oil and Gas Division continues to work on issuing the backlog of pending
applications and is now seeing signs of increasing hearing activity.
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Well Construction

The Qil and Gas Division has well construction rules to protect underground drinking water.
Without this program 5-10% of new North Dakota wells could be leaking
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Mechanical Integrity Tests
The Oil and Gas Division witnesses nearly all mechanical integrity tests.
Without this program 6-11% of North Dakota injection and temporary abandoned wells could be leaking . 1.000
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Sales Meter Tests
The Oil and Gas Division regulates oil and gas meter accuracy and royalty owner information. Recent decline in meter
witness percentage reflects 2016 staff reduction due to mandatory budget allotments. 30000
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Pipeline Spills
The 64" Legislative Assembly mandated the Commission’s Pipeline Program
Energy

with the passage of HB 1358 effective April 20, 2015. s ,_)g‘
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MMCFD

Solving the Flaring Challenge

Assumes Current Technology i Enhanced Oil Recovery Not
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Gas Processing Plants

2.14 BCFD in 2017 > 3.36 BCFD in 2020
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Figure 18. Produced gas injection scenarios: 1) EOR in depleted o1l field, 2) storage in saline
formations (structural traps), 3) mjection back mnto Bakken. 4) production wells, and 5) storage
1n saline formations (no structural traps).

One of the biggest unknowns associated with produced gas injection into saline aquifers,
such as Broom Creek. 1s the regulatory framework for gas injection into non-hydrocarbon-bearing
formations. Additional regulatory clarity regarding pore space ownership and potential landowner
reimbursements for pore space use 1s needed, as this could impact the economics of the operation
as well as the permitting process.

The regulatory framework regarding produced gas injection into oil-beaning formations is
better defined. and it circumvents the need for regulatory clarity with respect to pore space
ownership. The economics may also be even more favorable with this approach as a result of the
additional revenue derived from any incremental o1l recovery on-site. If the Bakken or Three Forks
Formation was the target. the mjection of produced gas back mto the producing horizon would
elimnate the need for royalty payments to the mineral owner and payment of extraction taxes to
the state. The key challenge with gas imjection mnto a fractured. unconventional o1l target 1s
conformance or controlling the movement of gas within the productive zone.

Gas ijection into conventional oil fields for EOR 1s advantageous in that many of the fields
have already undergone secondary recovery and. thus. are umitized. Also. many fields in the state
(unitized or not) may benefit from tertiary oil recovery which has likely been constraimned by a
shortage of gas for use in EOR operations. Precedence for the concept of hydrocarbon gas injection
into conventional fields has already been established through projects located in the Red Wing
Creek. Dolphin, and Stoneview o1l fields. A basic economic benefit summary of the EOR operation
in the Red Wing Creek oil field suggested that even at a much smaller scale of gas injection, an
additional $29.5 million worth of incremental o1l was recovered from the field.

Ultimately. the various options for produced gas capture will need to be evaluated on a case-
by-case basis to determine which scenarios are the most cost-effective and least complicated from
a techmical. regulatory, and legal standpoint. There are many factors that impact the wiability of
any alternative gas use option. and site-specific conditions vary widely across the Bakken
Potential options for future work to better define the various scenarios to achieve the desired gas
capture requirements are discussed as follows.
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Figure 11. Cross-sectional view (a) and aerial view (b) of one simulated gas plume after 2 years
of injection at 10 MMscf/day (note that the aerial extent is a summation derived from each of the
vertical layers in the reservoir model). The vertical exaggeration in image “a” is 75x.
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Figure 8. Map view of the simulation model showing the injection well locations and depth of
the Broom Creek Formation top. North 1s toward the top of the image.
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Recovery Factor

Produced gas injector surrounded by 1280-
acre drill spacing units (DSUs) overlain by
landownership division (dashed rectangles).

Produced gas storage facility area (solid
oval) represents the extent of pore space
that will be occupied by the injection and
geologic storage of produced gas over the

Area of review (dashed oval = half-mile

MCF Prod
Investment $15,700,000
$/MCF $2.15

buffer around the gas storage facility area).

Gray area represents landowners to be
included in the pore space amalgamation
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Figure 12. Gas and water production rates following 2 years of gas injection (a) and gas
recovery factors (b) for a cyclic gas injection and recovery scenario.

cyclel cycleZ cycle 3

MCFD Inj 10,000 10,000 10,000
Days/Yr 365 365 365
Years 4 4 4
MCF Inj 7,300,000 7,300,000 7,300,000

50% S7% 63%

Oper Cost  $7,000,000$7,000,000$7,000,000
Total Cost $22,700,000$7,000,000$7,000,000$36,700,00(
$/MCF $6.22 $1.68 $1.52

3,650,000 4,161,000 4,599,000 12,410,00(
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Project Tundra questions

A Economics for carbon capture at
each plant

A Economics for pipelines and oil
fields

A Specific technology evaluations for
each plant, pipeline, and oll field
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Abandoned Well Plugging and Site Restoration

A Current fund balance $21 million

I Legacy sites
A $3.331 million reclamation 2032019 biennium
A $100,000 anticipated 2012021 biennium




Abandoned Well Plugging and Site Restoration

A Current fund balance $21 million

Preliminary Final Report 1r
NDIC Brine Remediation Study = Betfineau County, North Dakota Erracun
January 4, 2019 = Terracon Project No. M1177088

T Brine Ponds
A $980,000 research 2012019 biennium
A $200,000 pilot project 20:2021 biennium

Phytoremediation PRC-3 Test Plot 3B
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Figure 14: Test Plot 2B construction cross- section

NDIC Brine Pond Study

Phase II: Site Assessments
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North Dakota Department of Mineral Resources - Oil and Gas Division
1016 E Calgary Ave.
Bismarck, ND 58503

Submitted by:
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2000 Schater Sirest, Suits H, Bismarck, North Dakota 56501, USA

+1701258 5905

June 25, 2018
rev. September 10, 2018

Brine Pond Landowner Compensation Research
Summary Report

Bottineau, Renville and Ward Counties

Prepared for

North Dakota Industrial Commission

August 31,2018

Baw Enginesring Co. 234 W, Century Ave. Bsmarck, ND

Baseline EC was measured prior to test plot construction, after test plot construction in 2017, after
one growing season in September 2018, and after flushing with nen-impacted, imported water in
September 2018. Two planting periods were conducted for Plot 3B. The first planting period
consisted of planting five rows of each of the five crops. The test plot was cleared, tilled, and
replanted with the five crops.

Table No. 9: Plot 3B EC Averages

beptn | Sossime | panaor | FRUTE | PR | 219, |l 2018 Percent
(pSicm) (pSicm) Change

Surface EC 13,185 9,685 3,178 2,194 - TT%

1-Foot EC 8,367 9,350 8,946 4,921 - -47%

2-Foot EC 8,302 6,253 10,452 5,880 - -36%

EC measurements following test plot construction decreased at the surface and 2-foot depth and
increased at the 1-foot depth. An increase in EC similar to Plet 3A with the addition of gypsum as
an amendment was not observed due to water irrigation of the test plot. EC decreases at the
surface and 1-foot depth and increases at the 2-foot depth were observed between post-
construction measurements and Summer 2018 pre-flushing measurements. Decreases in EC at
the surface, 1-foot depth, and 2-foot depth were observed following flushing of the test plot with
non-impacted imported water. Field tested EC from the imported water was observed at 1,500
pSlem prior to flushing.



Abandoned Well Plugging and Site Restoration

A Current fund balance $21 million

I Compaction
A $368,000 research 2012019 biennium
A $100,000 2012021 biennium




Abandoned Well Plugging and Site Restoration

A Currentfund balance $21 million

I Plugging and Reclamation
A 438 Total North Dakota wells plugged and reclaimed 2210 biennium $32.3 million
A 5 wells plugged and reclaimed by AWPSRF fund $369,000
A Anticipate the same for 2012021 biennium

A 2018 bankruptcy case
i $2 million in bonds

I 590 wells
A 384 active, 116 abandoned, 51 inactive, 25 temp abandoned, 14 undrilled locati
A $23 million liabilities
A $39 million assets
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RBDMS UPGREARBESTARO P ROJECT
(2018-2021)

Current RBDMS System

Systemuses Access2003 which MS support ended in 2013 as well as Access2010 which MS support will
end in 2020.
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RBDMS UPGREARBESTARO P ROJECT
(2018-2021)

Future RBDMS System d ONorthSTAR 6

North D a k o Statéwide Tracking and Reporting System dNorthSTARd will capitalize on work completed
by the State of California and the Groundwater Protection Council, who are the original developers of the
program. Upgraded system will allow for cloud based data storage, interactive electronic regulatory filing
options, and will integrate with a user friendly public interface ( \WellFinderé app) in the future. A portion
of costs are being shared by North Dakota Department of Mineral Resources and Groundwater
Protection Council. Work is currently in the 15t of four phasesto build out the program.
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AGENCY OVERVIEW
2017 LEGISLATION REVIEW

ACTIVITY & 2019 SESSION ISSUES
OIL & GAS DIVISION
GEOLOGICAL SURVEY DIVISION




WILSON M. LAIRD CORE AND SAMPLE LIBRARY

Core and Sample Boxes Added to Core Library

» 8000 Geological Survey
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Upper Left Expansion of the Wilson M. Laird Core and Sample Library was completed in 2015. Right: Slightly more than 50,000 cutting

boxes are stored in the south aisle of the core library. Lower left: A total of 12,750 feet of core has been cut that hast get been
submitted to the core library, 6,000 feet of that should come into the core library before the end of this biennium.
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PUBLIC FOSSIL DIG PROGRAM
Public Fossil DigSlots

Geological Survey
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