BEFORE THE INDUSTRIAL COMMISSION
OF THE STATE OF NORTH DAKOTA

CASE NO. 30122
ORDER NO. 32806
IN THE MATTER OF A HEARING CALLED
ON A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF DCC
WEST PROJECT LLC REQUESTING
CONSIDERATION FOR THE GEOLOGIC
STORAGE OF CARBON DIOXIDE IN THE
BROOM CREEK FORMATION FROM THE
MILTON R. YOUNG STATION AND OTHER
SOURCES IN THE STORAGE FACILITY
LOCATED IN SECTIONS 2, 3,4,5,6,7,8,9,
10, 11, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31,
AND 32, TOWNSHIP 141 NORTH, RANGE 84
WEST, SECTIONS 1, 2, 3,4, 9, 10, 11, 12, 13,
14, 15, 16, 22, 23, 24, 25, 26, 27, AND 36,
TOWNSHIP 141 NORTH, RANGE 85 WEST,
SECTIONS 19, 20, 21, 28, 29, 30, 31, 32, 33,
AND 34, TOWNSHIP 142 NORTH, RANGE 84
WEST, AND SECTIONS 24, 25, 33, 34, 35,
AND 36, TOWNSHIP 142 NORTH, RANGE 85
WEST, OLIVER COUNTY, NORTH DAKOTA
PURSUANT TO NORTH DAKOTA
ADMINISTRATIVE CODE CHAPTER 43-05-
01.

ORDER OF THE COMMISSION
THE COMMISSION FINDS:

(1) This cause originally came on for hearing at 9:00 a.m. on the 30th day of June, 2023.
The initial public notice of this application was not properly published in the Center Republican,
the official Oliver County newspaper. Evidence and testimony were taken on June 30, 2023 but
the record in this case was left open until August 7, 2023 to allow the required notice to be
published and afford any interested parties the opportunity to appear. No further appearances were
made on August 7, 2023.

(2) DCC West Project LLC (DCC West) made application to the Commission for an order
requesting consideration for the geologic storage of carbon dioxide in the Broom Creek Formation
from the Milton R. Young Station (MRYS) and other sources in the storage facility located in
Sections 2, 3,4, 5,6,7,8,9,10, 11, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, and 32, Township
141 North, Range 84 West, Sections 1, 2, 3,4,9, 10, 11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27,
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and 36, Township 141 North, Range 85 West, Sections 19, 20, 21, 28, 29, 30, 31, 32, 33, and 34,
Township 142 North, Range 84 West, and Sections 24, 25, 33, 34, 35, and 36, Township 142
North, Range 85 West, Oliver County, North Dakota, pursuant to North Dakota Administrative
Code (NDAC) Chapter 43-05-01.

(3) DCC West submitted an application for a Storage Facility Permit and attachments
pursuant to NDAC Section 43-05-01-05 and all other provisions of NDAC Chapter 43-05-01 as
necessary.

(4) Case Nos. 30122, 30123, 30124, and 30125 were combined for the purposes of hearing.

(5) Case No. 30123, also on the June 30, 2023 docket, is a motion of the Commission to
consider the amalgamation of storage reservoir pore space, pursuant to a Storage Agreement by
DCC West for use of pore space falling within portions of Sections 2, 3,4, 5,6, 7, 8,9, 10, 11, 14,
15,16, 17, 18, 19, 20, 21, 29, 30, 31, and 32, Township 141 North, Range 84 West, Sections 1, 2,
3,4,9,10, 11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and 36, Township 141 North, Range 85
West, Sections 19, 20, 21, 28, 29, 30, 31, 32, 33, and 34, Township 142 North, Range 84 West,
and Sections 24, 25, 33, 34, 35, and 36, Township 142 North, Range 85 West, Oliver County,
North Dakota, in the Broom Creek Formation, and to determine it has been signed, ratified, or
approved by owners of interest owning at least sixty percent of the pore space interest within said
lands, pursuant to North Dakota Century Code (NDCC) Section 38-22-10.

(6) Case No. 30124, also on the June 30, 2023 docket, is a motion of the Commission to
determine the amount of financial responsibility required of DCC West for the geologic storage of
carbon dioxide from the MRY'S and other sources in the storage facility located in Sections 2, 3,
4,5,6,7,8,9,10, 11, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, and 32, Township 141 North,
Range 84 West, Sections 1, 2, 3,4, 9, 10, 11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and 36,
Township 141 North, Range 85 West, Sections 19, 20, 21, 28, 29, 30, 31, 32, 33, and 34, Township
142 North, Range 84 West, and Sections 24, 25, 33, 34, 35, and 36, Township 142 North, Range
85 West, Oliver County, North Dakota, in the Broom Creek Formation, pursuant to NDAC Section
43-05-01-09.1.

(7) Case No. 30125, also on the June 30, 2023 docket, is a motion of the Commission to
consider establishing the field and pool limits for lands located in Sections 2, 3,4, 5,6, 7, 8,9, 10,
11,14,15,16,17,18, 19,20, 21,29, 30, 31, and 32, Township 141 North, Range 84 West, Sections
1,2,3,4,9,10, 11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and 36, Township 141 North, Range
85 West, Sections 19, 20, 21, 28, 29, 30, 31, 32, 33, and 34, Township 142 North, Range 84 West,
and Sections 24, 25, 33, 34, 35, and 36, Township 142 North, Range 85 West, Oliver County,
North Dakota, subject to the application of DCC West for the geologic storage of carbon dioxide
in the Broom Creek Formation, and enact such special field rules as may be necessary.

(8) The record in these matters was left open to receive additional information from DCC
West. Such information was received on August 18, 2023, and the record was closed.
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(9) The Commission gave at least a thirty-day public notice and comment period for the
draft storage facility permit and issued all notices using methods required of all entities under
NDCC Section 38-22-06 and NDAC Section 43-05-01-08. First publication was made May 22,
2023, and the comment period for written comments ended at 5:00 PM CDT June 29, 2023. The
hearing was open to the public to appear and provide comments. The first public notice of this
application was not properly published in the Center Republican, the official Oliver County
newspaper. Second publication was made June 29, 2023, in the Center Republican, and the
comment period for written comments ended at 5:00 PM CDT August 6, 2023. The August 7,
2023, hearing was open to the public to appear and provide comments.

(10) The Commission received a letter from the State Historical Society of North Dakota
(SHPO) on May 31, 2023, indicating it reviewed the application of DCC West and found known
archeological sites around the proposed wells and flow line. They requested the submittal of maps
at a scale of 1:24,000 or larger denoting the locations of the proposed wells and flow line along
with a ND Cultural Resources Survey Class I Literature Review to fully evaluate the potential
impacts. DCC West testified that they completed a Class 1 Literature Review and Class III
Pedestrian Survey of the initial flow line route and are in communication with SHPO to seek a no
impact determination for the updated route of the flow line.

(11) The Commission received a letter from Kenneth A. and Marilyn J. Barnhardt
(Barnhardts) on June 1, 2023, that was incorrectly addressed to the Public Service Commission.
The letter stated they would be unable to attend the hearing and were requesting a copy of the
permit application, draft permit, and the storage facility permit that will be presented at the hearing.
Barnhardts also stated the address the hearing notification was sent to was incorrect. North Dakota
Oil and Gas Division staff responded to Barnhardts, in a letter dated June 1, 2023, on how to obtain
a copy of the permit application, draft permit, and storage facility permit digitally at no cost and
included directions to request a hard copy. DCC West responded to Barnhardts, in a letter dated
June 14, 2023, that they were in receipt of their request for a printed-out version of the permit
application and draft permit. DCC West also stated it would follow up with a final permit at such
time as it is issued.

(12) The Commission received an email from Blane and JoAnne Hoesel (Hoesels) on June
25, 2023. Hoesels are owners of land within the proposed storage facility and hearing notification
areas in Section 9 and 14, Township 141 North, Range 85 West, Oliver County, North Dakota. In
the email Hoesels brings up three concerns they have with DCC West’s application for a carbon
dioxide storage facility:

1.  Hoesels feel it is premature to implement this massive project to bring carbon
dioxide from thirty ethanol plants in five states to a storage facility in Oliver
County due to the risks of failure and provided two real-world examples of failures
to keep gas underground (California Aliso Canyon gas leak in 2015 and Salah
project in Algeria);
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2. Hoesels feel a good-faith effort was not made to them. Hoesels state they only
received two packets of information by mail, one in October and one in December
2022, before receiving the Notice of the Hearing in May 2023 sent by Minnkota
Power Cooperative Inc. (Minnkota) and that no communications occurred beyond
sending letters. Hoesels also state the certified notice received from Minnkota only
referred to the “The Commission” as the regulatory contact to send questions and
comments. Hoesels contacted the Industrial Commission, Public Service
Commission, Minnkota and finally the Department of Mineral Resources — Oil
and Gas Division (DMR-OG), before receiving direction on how to submit
questions and comments from DMR-OG; and

3.  Hoesels do not support the use of the amalgamation process. They feel the
amalgamation process impedes landowner rights and they have no rights or
options other than to submit their concerns and questions. Further, they state past
efforts to take away landowner rights have been supported by the Industrial
Commission and DMR-OG and feel the appearance at the hearing is pointless.
Hoesels ask the following two questions in the letter:

a.) Is it the intent of the Industrial Commission to force all owners of pore space
to participate? and

b.) Will wastewater injection be allowed and is it planned for this project?

The Commission notes the following in response to Hoesels’ question related to pore space
participation: NDCC Section 38-22-08(4) requires the storage operator to make a good-faith effort
to get the consent of all persons who own the storage reservoir’s pore space and NDCC Section
38-22-08(5) requires the storage operator to obtain the consent of persons who own at least sixty
percent of the storage reservoir’s pore space. Exhibit 2 shows DCC West has leased approximately
80.3% of the pore space acreage. NDCC Section 38-22-10 states “If a storage operator does not
obtain the consent of all persons who own the storage reservoir’s pore space, the Commission may
require that the pore space owned by nonconsenting owners be included in a storage facility and
subject to geologic storage.” DCC West filed a copy of the “Notice of Hearing” pursuant to NDAC
Section 43-05-01-08(2) and in that notice it states DCC West has made application to the North
Dakota Industrial Commission and that the affidavit of service lists JoAnne Hoesel as a notified

party.

DCC West testified it spoke to JoAnne Hoesel prior to the hearing and confirmed that she had no
interest in reaching an agreement on a lease at this time but was okay with DCC West continuing
to send her mailings and information about project updates. DCC West invited her to reach out if
she had any additional questions or concerns. DCC West also testified that no wastewater injection
will be associated with the DCC West injection process within the project boundary but that for
project Tundra and the MRYS, a Class I well is being pursued through the Department of
Environmental Quality.
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The Commission finds the information and opinions included in Hoesels’ letters, that were not
addressed, to be either inapplicable or irrelevant to this case.

(13) The Commission received a letter from Leslie Weaver with Amarillo National Bank
(ANB) on June 26, 2023. The letter states ANB acts as Trustee for the Lolisa Horton Revocable
Living Trust, Sally Ingerton Grantor Trust, and Susan Landers Grantor Trust, which own oil, gas,
and other minerals in portions of Section 31 and Section 32, Township 142 North, Range 84 West,
Oliver County, North Dakota. In the letter, ANB provides the correct mailing address for the trusts
and requests that the trusts’ ownership not be pooled (amalgamated) at this time because it would
make potential production of its oil, gas, and other minerals in zones below, above, and in the
Broom Creek Formation unavailable. ANB, as Trustee, is open to the possibility of an
Accommodation Agreement with adequate compensation by Minnkota/DCC West to attempt to
arrive at a middle ground.

DCC West testified its title work indicates that the three trusts ANB is trustee for do not own any
surface or pore space interest within the proposed storage facility area but do own mineral interests
in Township 142 North, Range 84 West, in Oliver County, North Dakota. DCC West testified it
found no known producible accumulations of hydrocarbons in or under the storage reservoir, but
should operators decide to drill wells for hydrocarbon exploration or production in the future, the
lateral extent of the stabilized plume and the pressure differential are minor enough to allow for
either horizontal drilling without penetrating the stored carbon dioxide or vertical drilling with
proper controls, for hydrocarbon exploration under the Broom Creek Formation. The Commission
agrees.

(14) The Commission received an email from Dakota Resource Council (DRC) on June 29,
2023. DRC is requesting that the Industrial Commission not amalgamate private property for this
application as outlined in docket number 30123 [sic; DRC meant to reference case number]
because Northwest Landowners Association has a pending lawsuit in district court on this issue
and if the court concludes the state law is unconstitutional it would adversely impact those
landowners who were forced into this project through amalgamation and equitable compensation.
Additionally, DRC requests that the Industrial Commission ensure that the emergency remedial
response plan and associated emergency plans are shared thoroughly with first responders and
communities.

DCC West testified it has demonstrated that individuals who own pore space within the storage
facility area, that have not signed leases, are going to be equitably compensated and that DCC
West is the entity that is at risk for expending time and money putting the project together should
amalgamation be determined to be unconstitutional. DCC West additionally testified that a
decision by the North Dakota Supreme Court on the pending lawsuit may occur before DCC West
actually starts injecting carbon dioxide into the ground. The Commission agrees.

NDAC Section 43-05-01-13 states in part in reference to emergency and remedial response plans,
“Copies of the plans must be available at the storage facility and at the storage operator’s nearest
operational office.” DCC West testified that copies would be maintained at the control house for
the facility once constructed, that it would continue to work with first responders and do
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coordinated training with local response teams at least annually, and it has had and will continue
to have active landowner meetings to keep the community and public informed about any risks or
response plans in place.

(15) DCC West’s application provides adequate data to show suitability of the Broom Creek
Formation for geologic storage of carbon dioxide in the facility area.

(16) DCC West’s application provides adequate modeling of the storage reservoir for
delineation of the facility area, and adequate monitoring to detect if carbon dioxide is migrating
into properties outside of the facility area pursuant to NDAC Section 43-05-01-11.4. Vertical
release of carbon dioxide is addressed by the application pursuant to NDAC Section 43-05-01-13,
and lateral release of carbon dioxide from the facility area is addressed by the application pursuant
to NDAC Section 43-05-01-05.

(17) The amalgamated storage reservoir pore space to be utilized is not hydrocarbon bearing
as determined from test data included with the application. There has been no historic hydrocarbon
exploration, production, or studies suggesting there is an economic supply of hydrocarbons from
formations above or below the Broom Creek Formation within the proposed storage facility area.
Lignite coal is mined in the area from the Sentinel Butte Formation in the area above the proposed
facility area. Coal seams exist in the Bullion Creek Formation. All coal seams present in the Fort
Union Group above the facility area will not be impacted by this project as there are no current or
future planned mining activities at the proposed location of the wells and flow line. As previously
mentioned, DCC West testified that should operators decide to drill wells for hydrocarbon
exploration or production in the future, the lateral extent of the stabilized plume and the pressure
differential are minor enough to allow for either horizontal drilling without penetrating the stored
carbon dioxide or vertical drilling with proper controls, for hydrocarbon exploration under the
Broom Creek Formation. The Commission agrees.

(18) Minnkota’s MRYS is a two-unit mine-mouth lignite coal-fired power plant located in
Oliver County, North Dakota, near the city of Center. The lignite used as fuel for electrical
generation is the source of the carbon dioxide. DCC West testified that DCC West Project LLC
and DCC East Project LLC (DCC East) are both wholly owned subsidiaries of Minnkota Power
Cooperative, Inc. and that a transfer request has been submitted to the North Dakota Oil & Gas
Division to transfer ownership of the permitted Minnkota Center MRYS Broom Creek Storage
Facility #1 (Facility No. 90000330) and Minnkota Center MRY'S Deadwood Storage Facility #1
(Facility No. 90000332) from Minnkota to DCC East.

DCC West testified that the intent of the DCC West storage facility is to provide additional
redundancy and flexibility to store carbon dioxide from the MRYS to provide for long-term risk
management. In addition to providing storage services for MRYS carbon dioxide, to the extent
there is additional storage capacity, DCC West proposes the following industrial sources of carbon
dioxide from other third-party entities may be available over the life of the storage project:
postcombustion of fossil fuel electric power generation (natural gas or lignite coal), ethanol
manufacturing, manufactured agricultural products (e.g., fertilizer, urea, and ammonia),
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cement/concrete production, direct air capture, and other industrial sources within the state and
regionally.

(19) DCC West’s storage facility will be designed to receive up to 6,110,000 metric tons of
carbon dioxide annually. The captured carbon dioxide from the MRYS will be dehydrated,
compressed, transported to a Class VI well by flow line, and then injected. DCC West testified
that the MRYS capture system is designed to capture 13,000 metric tons per day, but due to
outages, is anticipated to capture on average 4,000,000 metric tons of carbon dioxide annually.
The dynamic reservoir simulation for DCC West’s application indicated approximately
122,900,000 metric tons could be stored over the 20-year injection period without exceeding the
maximum bottom hole pressure constraint, derived as 90% of the formation fracture pressure for
the Broom Creek Formation and a wellhead pressure of 2,100 psi during injection.

(20) The pipeline that transports carbon dioxide from the MRY'S to the custody transfer point
is a flow line permitted as part of the Minnkota Center MRY'S Broom Creek Storage Facility #1
and Minnkota Center MRY'S Deadwood Storage Facility #1 storage facilities. The entire length
of the 7.4-mile flow line to be utilized for carbon dioxide transportation from the custody transfer
point on the Liberty #1 well pad (File No. 37672) to the proposed DCC West Broom Creek Storage
Facility (the custody transfer point is considered the injection facility for the proposed DCC West
Broom Creek Storage Facility) is under the jurisdiction of the Commission.

(21) The flow line will be constructed using materials that will be carbon dioxide resistant in
accordance with API 171J (2017) requirements and has capacity to transport 7,000,000 metric tons
a year. DCC West testified that the 20-inch flow line would be constructed using carbon steel,
have a cathodic protection system installed, and is anticipated to have a maximum design pressure
of 2,200 psig and maximum operating pressure of 1,750 psig, as limited by the compressor at the
capture system. A booster pump is included in the surface facility design as shown in hearing
Exhibit #4 (Figure X-1) and was testified to being necessary to meet maximum rates.

(22) The flow line will be equipped with flowmeters, pressure gauges, and a Supervisory
Control and Data Acquisition (SCADA) system to detect leaks. The SCADA system will be
integrated to allow DCC West, DCC East, and MRYS to share operational data and controls in
real-time, as stated in Section 5.2.1 of the application and provided for in hearing Exhibit #6 (CO2
Flowline Pressure Control). Acoustic detectors will be installed at strategic locations along the
flow line path to help detect any auditory signs of equipment failure. Carbon dioxide detection
stations will be located on the flow line risers and wellhead. DCC West testified that a feed design
would be completed prior to a third-party system connecting into the system to ensure they are
integrated into the SCADA system. Exhibit #6 details the anticipated process flow between DCC
West, DCC East, MRYS and a third-party inlet.

(23) The projected composition of the MRY'S carbon dioxide stream is to be at least 98%
carbon dioxide and less than 1.7% nitrogen, with trace quantities of water, oxygen, hydrogen
sulfide, sulfur, hydrocarbons, glycol, amine, aldehydes, nitrogen oxides, and ammonia, equaling
less than 0.03% combined. DCC West is proposing that if a third-party carbon dioxide stream is
accepted, the combined carbon dioxide stream must be at least 96% carbon dioxide and less than
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3.7% nitrogen, with trace quantities of water, oxygen, hydrogen sulfide, sulfur, hydrocarbons,
glycol, amine, aldehydes, nitrogen oxides, and ammonia, equaling less than 0.03% combined. The
carbon dioxide stream composition used in the dynamic reservoir simulation was 98.25% carbon
dioxide which DCC West testified represents the averaged stream composition on a weighted basis
and provides for a more conservative plume boundary.

(24) The proposed IIW-N well located approximately 1,008 feet from the south line and 402
feet from the east line of Section 6, Township 141 North, Range 84 West, Oliver County, North
Dakota, will be tested, logged, and constructed to Class VI requirements. This proposed well is to
be a Class VI injection well.

(25) The proposed ITW-S well located approximately 908 feet from the south line and 402
feet from the east line of Section 6, Township 141 North, Range 84 West, Oliver County, North
Dakota, will be tested, logged, and constructed to Class VI requirements. This proposed well is to
be a Class VI injection well.

(26) The J-LOC #1 (File No. 37380) well located 1,373 feet from the north line and 2,515
feet from the east line of Section 27, Township 142 North, Range 84 West, Oliver County, North
Dakota, is a stratigraphic test well that was used for reservoir characterization and constructed to

Class VI requirements. This well is to be utilized as a direct method of monitoring the injection
zone pursuant to NDAC Section 43-05-01.11.4.

(27) DCC West created a geologic model based on site characterization as required by
NDAC Section 43-05-01-05.1 to delineate the area of review. Data utilized included seismic
survey data, geophysical logs from nearby wells, and core data. Structural surfaces were
interpolated with Schlumberger’s Petrel software, and included formation top depths, data
collected from the Milton Flemmer #1 (File No. 38594), Archie Erickson #2 (File No. 38622),
Slash Lazy H #5 (File No. 38701), Flemmer #1 (File No. 34243), ANG #1 (Class I well), J-LOC
#1, Liberty #1, BNI #1 (File No. 34244), MAG #1 (File No. 37833), and Coteau #1 (File No.
38379) wells, three 3D seismic surveys conducted at the Milton Flemmer #1, Archie Erickson #2,
and Slash Lazy H #5, the J-LOC #1 and BNI #1, and the Liberty #1 locations, and approximately
45 miles of 2D seismic lines. Well log data was used to pick formation tops, interpret lithology,
estimate petrophysical properties, and determine a time-depth shift for seismic data in the Amsden
Formation, the lower confining zone, the undifferentiated Spearfish/Opeche Formation, and Picard
Member of the Piper Formation, the upper confining zone, and the Broom Creek Formation, the
injection zone. Geostatistics were used to distribute petrophysical properties within the model.
Seismic data was used to reinforce interpolation of the formation tops to create structural surfaces,
and to distribute lithologies and geologic properties in the model. Based on the reservoir pressure
obtained from the J-LOC #1 well, critical threshold pressure for this storage facility exists in the
Broom Creek Formation prior to injection. Critical threshold pressure has the same meaning as
pressure front, defined in NDAC Section 43-05-01-01, for area of review delineation purposes.
The Environmental Protection Agency’s “UIC Program Class VI Well Area of Review Evaluation
and Corrective Action Guidance” lists several methods to estimate an acceptable pressure increase
for over-pressurized reservoirs, including a multiphase numerical model designed to model
leakage through a single well bore, or through multiple well bores in the formation. DCC West
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used this method to determine cumulative leakage potential along a hypothetical leaky wellbore
without injection occurring, estimated to be 0.012 cubic meters over 20 years. Incremental leakage
with injection occurring was estimated to be a maximum of 0.033 cubic meters over 20 years. A
value of 1 cubic meter is the lowest meaningful value that can be produced by the Analytical
Solution for Leakage in Multilayered Aquifers (ASLMA) model as smaller values likely represent
statistical noise. An actual leaky wellbore or transmissive conduit would likely communicate with
the Inyan Kara Formation. DCC West’s application noted no indications of communication
between the Broom Creek Formation and Inyan Kara Formation were observed, and that nothing
in fluid samples indicated communication to an Underground Source of Drinking Water (USDW).
The predicted extent of the carbon dioxide plume from beginning to end of life of the project, at
the time when the carbon dioxide plume ceases to migrate into adjacent cells of the geologic model,
was used to define the area of review in this case. Pursuant to NDAC Section 43-05-01-05(1)(b)(2)
the area of review included a one-mile buffer around the storage facility boundaries. Time lapse
seismic surveys will be used to monitor the extent of the carbon dioxide plume.

(28) The area proposed to be included within the storage facility is as follows:
TOWNSHIP 142 NORTH, RANGE 85 WEST

ALL OF SECTIONS 25, 34, 35, AND 36, THE S/2 OF SECTION 24, AND THE E/2 OF
SECTION 33,

TOWNSHIP 142 NORTH, RANGE 84 WEST

ALL OF SECTIONS 29, 30,31, AND 32, THE S/2 OF SECTION 19, THE S/2 OF SECTION
20, THE W/2 SW/4 OF SECTION 21, THE W/2, W/2 SE/4 AND SW/4 NE/4, OF SECTION
28, THE S/2, NW/4, W/2 NE/4, AND SE/4 NE/4, OF SECTION 33, AND THE S/2 AND
S/2 N/2 OF SECTION 34,

TOWNSHIP 141 NORTH, RANGE 85 WEST

ALL OF SECTIONS 1, 2, 3, 4, 11, 12, 13, 14, 15, 22, 23, 24, 25, 26, AND 27, THE NE/4
NE/4 OF SECTION 9, THE N/2, SE/4, AND E/2 SW/4 OF SECTION 10, THE NE/4 SE/4
OF SECTION 16, AND THE N/2 OF SECTION 36,

TOWNSHIP 141 NORTH, RANGE 84 WEST

ALL OF SECTIONS 3,4,5,6,7,8,9, 10, 16, 17, 18, 19, 29, AND 30, THE W/2 W/2 AND
W/2 E/2 NW/4 OF SECTION 2, THE W/2 OF SECTION 11, THE NW/4 OF SECTION 14,
THE N/2 OF SECTION 15, THE N/2, SW/4, NE/2 SE/4, AND SW/4 SE/4 OF SECTION 20,
THE N/2 NW/4 AND SW/4 NW/4 OF SECTION 21, THE N/2 AND N/2 SE/4 OF SECTION
31, AND THE NW/4 OF SECTION 32.

ALL IN OLIVER COUNTY AND COMPRISING OF 29,775.55 ACRES, MORE OR LESS.

(29) Inthe J-LOC #1 well, the undifferentiated Spearfish and Opeche Formations, hereinafter
referred to as the Spearfish/Opeche Formation, unconformably overlie the Broom Creek
Formation. The Picard and Poe members of the Piper Formation, hereinafter referred to as the
Lower Piper Formation, overlie the Spearfish/Opeche Formation. Together, the Spearfish/Opeche
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and Lower Piper Formations, hereinafter referred to as the Picard-Opeche interval, serve as the
primary upper confining zone. The Broom Creek Formation, the upper confining Picard-Opeche
interval, and the lower confining Amsden Formation are laterally extensive throughout the area of
review.

(30) Core analysis of the Broom Creek Formation shows sufficient permeability to be
suitable for the desired injection rates and pressures without risk of creating fractures in the
injection zone. Thin-section investigation shows the Broom Creek Formation’s sandstone intervals
are comprised primarily of quartz, with minor occurrences of feldspar, dolomite, and anhydrite as
cement. Two distinct carbonate intervals are present consisting of dolostone, dolomite, quartz,
feldspar, and clay. Anhydrite intervals are expressed as thin beds that separate different sand
bodies. Microfracture testing in the J-LOC #1 well, near, but outside of the delineated facility area,
at a depth of 5,045 feet determined the breakdown pressure of the formation to be 6,385 psi, with
a fracture propagation pressure of 3,593 psi, and a fracture closure pressure of 3,203 psi, yielding
a formation fracture gradient of 0.712 psi/ft. The Commission indicated microfracture testing in
the Broom Creek Formation may be required on one of the proposed injection wells, to be
submitted to the Commission for review prior to injection of carbon dioxide.

Core analysis of the overlying Spearfish/Opeche Formation shows sufficiently low permeability
to stratigraphically trap carbon dioxide and displaced fluids. Thin-section investigation shows the
Spearfish/Opeche Formation is comprised predominantly of siltstone with interbedded dolostone
and anhydrite. The transition zone present at the top of the Broom Creek Formation is comprised
of clay-rich siltstone. Core analysis of the confining formations is proposed on the IIW-N and
ITW-S injection wells and will be submitted to the Commission for review prior to injection of
carbon dioxide. Microfracture testing in the J-LOC #1 well at depths of 4,888 and 4,889 feet
observed no formation breakdown with a maximum of 8,162 psi and 8,151 psi applied,
respectively. The inability to break down the Spearfish/Opeche Formation at the two depths
indicate the formation is very tight competent rock and exhibits sufficient geologic integrity to
contain the injected carbon dioxide. A one-dimensional mechanical earth model (1D MEM) was
also used to evaluate geomechanical properties of the Spearfish/Opeche Formation. The maximum
bottomhole pressures of 3,233 psi and 3,242 psi, respectively for the proposed [IW-N and I[TW-S
injection wells are estimated to be 90% of the formation fracture pressure as calculated by the
0.712 psi/ft fracture gradient of the Broom Creek Formation multiplied by the depth of the top
perforation in the injection zone. Injection formation breakdown would be observed and recorded
if permitted operational pressures were exceeded before compromising the confining zone. The
Commission indicated microfracture testing in the Spearfish/Opeche Formation may be required
on one of the proposed injection wells, to be submitted to the Commission for review prior to
injection of carbon dioxide.

Core analysis of the underlying Amsden Formation shows sufficiently low permeability to
stratigraphically contain carbon dioxide and displaced fluids. Thin-section investigation shows the
Amsden Formation is comprised of dolomite, sandy dolomite, shaly sandstone, and anhydrite.

(31) The in situ fluid of the Broom Creek Formation in this area is in excess of 10,000 parts
per million of total dissolved solids.

(10)
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(32) Investigation of wells within the area of review found no vertical penetrations of the
confining or injection zones requiring corrective action. The area of review will be reevaluated at
a period not to exceed five years from beginning of injection operations. DCC West testified that
the testing and monitoring plan was developed to proactively monitor the plume’s location and
provide additional near-surface monitoring assurance of nonendangerment to USDWs near the
following plugged legacy wells: Raymond Henke 1-24 (File No. 4940), Paul Bueligen #1 (File
No. 2183), and Herbert Dresser 1-34 (File No. 4937).

(33) The Fox Hills Formation is the deepest USDW within the area of review. Its base is
situated at a depth of 1,287 feet at the location of the J-JOC #1 well, leaving approximately 3,620
feet between the base of the Fox Hills Formation and the top of the Broom Creek Formation.

(34) Fluid sampling of shallow USDWs has been performed to establish a geochemical
baseline, with additional baseline sampling proposed for the Fox Hills Formation and other
shallow wells under investigation. Future sampling is proposed in DCC West’s application
pursuant to NDAC Section 43-05-01-11.4.

(35) Soil sampling is proposed pursuant to NDAC Section 43-05-01-11.4. A baseline of soil
gas concentrations will be established and submitted to the Commission for review prior to
injection operations. Soil gas profile stations will be located near the injection well pad, the J-LOC
#1 well, and the Herbert Dresser 1-34 well locations.

(36) The top of the Inyan Kara Formation is at 3,860 feet, approximately 2,573 feet below
the base of the Fox Hills Formation at the location of the J-LOC #1 well and it provides an
additional zone of monitoring between the Fox Hills Formation and the Broom Creek Formation
to detect vertical carbon dioxide or fluid movement.

(37) No known or suspected regional faults or fractures with transmissibility have been
identified during the site-specific characterization. Formation imaging logs showed conductive,
resistive, and mixed fractures were observed in the Lower Piper Formation. The fractures observed
in the Spearfish/Opeche Formation were primarily resistive and mixed fractures that exhibited
horizontal and oblique orientation. Core analysis confirmed that resistive fractures were anhydrite
filled, conductive fractures were clay filled, and mixed fractures were filled with anhydrite and
clay. Two microfaults were found at the base of the Spearfish/Opeche Formation and interpreted
as healed microfaults filled with anhydrite. The Amsden Formation log was dominated by
stylolite—tension pairs, which are an indication that the formation has undergone a reduction in
porosity in response to post depositional stress. Resistive fractures and mixed fractures were found
and thin section suggests these features are anhydrite filled. A suspected Precambrian basement
fault was interpreted in the 3D seismic data set evaluated as part of site characterization. This
suspected fault vertically terminates well below the injection and confining formations, creating
no risk to containment. DCC West testified that by interpreting dimensions, orientation, and
characteristics of the fractures and microfaults found they determined they lack sufficient
permeability or vertical extent to act as fluid pathways.

(11
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(38) Fluid samples from the Inyan Kara Formation and Broom Creek Formation suggest that
they are hydraulically isolated from each other, supporting that the confining formations above the
Broom Creek Formation are not compromised by migration pathways.

(39) Geochemical simulation performed with the injection stream and data obtained from the
confining and injection zones determined no observable change in injection rate or pressure, and
simulations of conservatively high carbon dioxide exposure to the cap rock determined that
geochemical changes will be minor and will not cause substantive deterioration compromising
confinement. The injection stream composition used for geochemical modeling contained a higher
amount of oxygen to represent a conservative scenario because oxygen is the most reactive
constituent in the anticipated injection steam.

(40) Risk of induced seismicity is not a concern based on existing studies of major faults
within the area of review, tectonic boundaries, and relatively stable geologic conditions
surrounding the proposed injection site.

(41) NDAC Section 43-05-01-11.3(3) requires the storage facility operator to maintain
pressure on the annulus that exceeds the operating injection pressure, unless the Commission
determines that such a requirement might harm the integrity of the well or endanger USDWs. DCC
West testified their intention is to submit a variance request with the injection permit to use a 250
psi nitrogen cushion to maintain constant positive pressure on the well annulus in each injection
well. The Commission believes placing pressure on the annulus that exceeds the operating
injection pressure will create a risk of micro annulus by debonding of the long string casing-cement
sheath during the operational life of the well. A micro annulus would harm external mechanical
integrity and provide a potential pathway for endangerment of USDWs.

(42) The two injection wells are proposed to be equipped with DTS fiber optic cables
enabling continuously monitored external mechanical integrity.

(43) The approval of this application is in the public interest by promoting the policy stated
in NDCC Section 38-22-01.

IT IS THEREFORE ORDERED:

(1) The creation of the DCC West Center Broom Creek Storage Facility #1 in Oliver,
County, North Dakota, is hereby authorized and approved.

(2) DCC West Project LLC, its assigns and successors, is hereby authorized to store carbon
dioxide in the Broom Creek Formation in the DCC West Center Broom Creek Storage Facility #1.

(3) The DCC West Center Broom Creek Storage Facility #1 shall extend to and include the
following lands in Oliver County, North Dakota:

(12)
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TOWNSHIP 142 NORTH, RANGE 85 WEST
ALL OF SECTIONS 25, 34, 35, AND 36, THE S/2 OF SECTION 24, AND THE E/2 OF
SECTION 33,

TOWNSHIP 142 NORTH, RANGE 84 WEST

ALL OF SECTIONS 29, 30,31, AND 32, THE S/2 OF SECTION 19, THE S/2 OF SECTION
20, THE W/2 SW/4 OF SECTION 21, THE W/2, W/2 SE/4 AND SW/4 NE/4, OF SECTION
28, THE S/2, NW/4, W/2 NE/4, AND SE/4 NE/4, OF SECTION 33, AND THE S/2 AND
S/2 N/2 OF SECTION 34,

TOWNSHIP 141 NORTH, RANGE 85 WEST

ALL OF SECTIONS 1, 2, 3,4, 11, 12, 13, 14, 15, 22, 23, 24, 25, 26, AND 27, THE NE/4
NE/4 OF SECTION 9, THE N/2, SE/4, AND E/2 SW/4 OF SECTION 10, THE NE/4 SE/4
OF SECTION 16, AND THE N/2 OF SECTION 36,

TOWNSHIP 141 NORTH, RANGE 84 WEST

ALL OF SECTIONS 3,4,5,6,7,8,9, 10, 16, 17, 18, 19, 29, AND 30, THE W/2 W/2 AND
W/2 E/2 NW/4 OF SECTION 2, THE W/2 OF SECTION 11, THE NW/4 OF SECTION 14,
THE N/2 OF SECTION 15, THE N/2, SW/4, NE/2 SE/4, AND SW/4 SE/4 OF SECTION 20,
THE N/2 NW/4 AND SW/4 NW/4 OF SECTION 21, THE N/2 AND N/2 SE/4 OF SECTION
31, AND THE NW/4 OF SECTION 32.

ALL IN OLIVER COUNTY AND COMPRISING OF 29,775.55 ACRES, MORE OR LESS.

(4) Injection into the DCC West Center Broom Creek Storage Facility #1 shall not occur
until DCC West Project LLC has met the financial responsibility demonstration pursuant to Order
No. 32808.

(5) This authorization does not convey authority to inject carbon dioxide into the DCC West
Center Broom Creek Storage Facility #1; an approved permit to inject for the proposed ITW-N and
ITW-S wells shall be issued by the Commission prior to injection operations commencing.

(6) The authorization granted herein is conditioned on the operator receiving and complying
with all provisions of the injection permit issued by the Oil and Gas Division of the Industrial
Commission and complying with all applicable provisions of NDAC Chapter 43-05-01 and this
order.

(7) Definitions.

“Area of review” in this case means an area encompassing a radius around the facility area of one
mile.

“Cell” in this case means individual cell blocks of the geologic model; each cell is approximately
1,000 feet by 1,000 feet.

(13)
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“Facility area” means the areal extent of the storage reservoir as defined in paragraph (3) above,
that includes lands within the lateral boundary of the carbon dioxide plume from beginning of
injection to the time the carbon dioxide plume ceases to migrate into adjacent geologic model cells.

“Storage facility” means the reservoir, underground equipment, and surface facilities and
equipment used or proposed to be used in the geologic storage operation. Pursuant to NDCC
Section 38-22-02, it does not include pipelines used to transport carbon dioxide to the storage
facility.

(8) The storage facility operator shall comply with all conditions of this order, the permit to
inject, and applicable provisions of NDAC Chapter 43-05-01. Any noncompliance constitutes a
violation and is grounds for enforcement action, including but not limited to termination,
revocation, or modification of this order pursuant to NDAC Section 43-05-01-12.

(9) In an administrative action, it shall not be a defense that it would have been necessary
for the storage facility operator to halt or reduce the permitted activity in order to maintain
compliance with this order, the permit to inject, and applicable provisions of NDAC Chapter
43-05-01.

(10) The storage facility operator shall take all reasonable steps to minimize or correct any
adverse impact on the environment resulting from noncompliance with this order, the permit to
inject, and applicable provisions of NDAC Chapter 43-05-01.

(11) The storage facility operator shall implement and maintain the provided emergency and
remedial response plan pursuant to NDAC Section 43-05-01-13.

(12) The storage facility operator shall cease injection immediately, take all steps reasonably
necessary to identify and characterize any release, implement the emergency and remedial
response plan approved by the Commission (insofar as the Commission has jurisdiction), and
notify the Commission within 24 hours of carbon dioxide detected above the upper confining zone.

(13) The storage facility operator shall at all times properly operate and maintain all storage
facilities which are installed or used by the storage facility operator to achieve compliance with
the conditions this order, the permit to inject, and applicable provisions of NDAC Chapter
43-05-01. Proper operation and maintenance includes effective performance, adequate funding,
adequate operator staffing and training, and adequate laboratory and process controls, including
appropriate quality assurance procedures. This provision requires the operation of backup or
auxiliary facilities or similar systems only when necessary to achieve compliance.

(14)
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(14) This order may be modified, revoked and reissued, or terminated pursuant to NDAC
Section 43-05-01-12. The filing of a request by the storage facility operator for and order
modification, revocation and reissuance, or termination, or a notification of planned changes or
anticipated noncompliance, does not stay any condition contained herein.

(15) The injection well permit or the permit to operate an injection well does not convey any
property rights of any sort of any exclusive privilege.

(16) The storage facility operator shall furnish to the Director, within a time specified, any
information which the Director may request to determine whether cause exists for modifying,
revoking and reissuing, or terminating this order, or to determine compliance thereof. The storage
facility operator shall also furnish to the Director, upon request, copies of records required to be
kept by this order, the permit to inject, and applicable provisions of NDAC Chapter 43-05-01.

(17) The storage facility operator shall allow the Director, or an authorized representative,
upon presentation of credentials and other documents as may be required by law, to:

(a) Enter upon the storage facility premises where records must be kept pursuant to this
order and NDAC Chapter 43-05-01.

(b) At reasonable times, have access to and copy any records that must be kept pursuant
to this order and NDAC Chapter 43-05-01.

(c) At reasonable times, inspect any facilities, equipment, including monitoring and
control equipment, practices, or operations regulated or required pursuant to this
order, the permit to inject, and NDAC Chapter 43-05-01.

(d) At reasonable times, sample or monitor for the purposes of assuring compliance, any
substances or parameters at any location.

(18) The storage facility operator shall maintain and comply with the proposed testing and
monitoring plan pursuant to NDAC Section 43-05-01-11.4.

(19) The storage facility operator shall comply with the reporting requirements provided in
NDAC Section 43-05-01-18. The volume of carbon dioxide injected, the average injection rate,
surface injection pressure, and down-hole temperature and pressure data shall be reported monthly
to the Director on or before the fifth day of the second succeeding month once injection
commences regardless of the status of operations, until the injection well is properly plugged and
abandoned.

(20) The storage facility operator must obtain an injection well permit under NDAC Section

43-05-01-10 and injection wells must meet the construction and completion requirements in
NDAC Section 43-05-01-11.

(15)
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(21) The storage facility operator shall notify the Director at least 48 hours in advance to
witness all mechanical integrity tests of the tubing-casing annulus in the injection well. The packer
must be set within 100 feet of the upper most perforation and in the chrome enhanced casing, as
an exception to NDAC Section 43-05-01-11. However, the packer must also be set within
confining zone lithology, within carbon dioxide resistant cement, and not interfere with down-hole
monitoring equipment.

(22) The storage facility operator shall maintain and comply with the prepared plugging plan
pursuant to NDAC Section 43-05-01-11.5.

(23) The storage facility operator shall establish mechanical integrity prior to commencing
injection and maintain mechanical integrity pursuant to NDAC Section 43-05-01-11.1.

(24) The storage facility operator shall implement the worker safety plan pursuant to NDAC
Section 43-05-01-13.

(25) The storage facility operator shall comply with leak detection and reporting
requirements pursuant to NDAC Section 43-05-01-14.

(26) The storage facility operator shall implement the proposed corrosion monitoring and
prevention program pursuant to NDAC Section 43-05-01-05.1.

(27) The storage facility operator shall maintain financial responsibility pursuant to NDAC
Section 43-05-01-09.1 and Order No. 32808.

(28) The storage facility operator shall maintain and comply with the proposed post-injection
site care and facility closure plan pursuant to NDAC Section 43-05-01-19.

(29) The storage facility operator shall notify the Director within 24 hours of failure or
malfunction of surface or bottom hole gauges in the proposed [IW-N and I[IW-S injection wells.

(30) The storage facility operator shall implement surface air and soil gas monitoring as
proposed.

(31) This storage facility authorization and permit shall be docketed for a review hearing at
least once every five years from commencement of injection to determine whether it should be
modified, revoked, or minor modification made, pursuant to NDAC Section 43-05-01-05.1(4).

(32) The storage operator shall file minor modification to the permit requests pursuant to
NDAC Section 43-05-01-12.1 through a Facility Sundry Notice form.

(33) The storage facility operator shall pay fees pursuant to NDAC Section 43-05-01-17

annually, on or before the last business day in June, for the prior year’s injection, unless otherwise
approved by the Director.

(16)
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(34) For each new additional carbon dioxide source, the storage facility operator must obtain
a Commission determination on whether the source contributes to the energy and agriculture
production economy of North Dakota, before it is approved to be stored. If the Commission deems
a carbon dioxide source does not contribute to the energy and agricultural production economy of
North Dakota, the fees will be determined by hearing.

(35) The operator shall implement a data sharing plan that provides for real-time sharing of
data between DCC West’s operations, the permitted operations of the east carbon dioxide storage
facilities, Minnkota Center MRYS Broom Creek Storage Facility #1 (Facility ID: 90000330) and
Minnkota Center MRYS Deadwood Storage Facility #1 (Facility ID: 90000332), and any other
third-party sources that are piped in. If a discrepancy in the shared data is observed, the party
observing the data discrepancy shall notify all other parties, take action to determine the cause,
and record the instance. Copies of such records must be filed with the Commission upon request.

(36) This order shall remain in full force and effect until further order of the Commission.

Dated this 4th day of October, 2023.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor

/s/ Drew H. Wrigley, Attorney General

/s/ Doug Goehring, Agriculture Commissioner

(17)
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STATE OF NORTH DAKOTA AFFIDAVIT OF MAILING
COUNTY OF BURLEIGH

|, Jeanette Bean, being duly sworn upon oath, depose and say: That on 10/5/2023
enclosed in separate envelopes true and correct copies of the attached Order No. 32806
of the North Dakota Industrial Commission, and deposited the same with the United
States Postal Service in Bismarck, North Dakota, with postage thereon fully paid, directed
to the following persons by the Industrial Commission in Case No. 30122:

Lawrence Bender Kenneth A. and Marilyn J. Barnhardt
Fredrikson & Byron 2400 Durston Apt. 62,

PO Box 1855 Bozeman, MT 59718

Bismarck, ND 58502-1855

Blane and JoAnne Hoesel Leslie Weaver

8150 80th St NE, Amarillo National Bank - O&G Dept.
Bismarck, ND 58503 PO Box 1,

Amarillo, TX 79105

Eliot Huggins

Dakota Resource Council
1720 Burnt Boat Drive
Bismarck, ND 58503

On this 10/5/2023 before me personally appeared Jeanette Bean to me known as
the person described in and who executed the foregoing instrument and acknowledged
that she executed the same as her free act and deed.

Notary Pub%’ E j

State of North Dakota,
County of Burleigh

TRUDY HOGUE

NOTARY PUBLIC
STATE OF NORTH DAKOTA

MY COMMISSION EXPIRES JUN. 19, 2024




INDUSTRIAL COMMISSION OF NORTH DAKOTA

Doug Burgum Drew H. Wrigley Doug Goehring
Governor Attorney General Agriculture Commissioner

I, Karen Tyler, Intetim Executive Director for the Industrial Commission of North
Dakota, do hereby certify that the attached copy of Order No. 32806 issued in Case No.
30122 is a true and exact copy of Order No. 32806 on file in the Office of the Industrial
Commission, Department of Mineral Resources, Oil and Gas Division, 1016 East Calgary

Avenue, Bismarck, North Dakota.
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Karen Tyler, Interim Executive Director and Secretary
Reice Haase, Deputy Executive Director
State Capitol, 14th Floor - 600 E Boulevard Ave Dept 405 - Bismarck, ND 58505-0840
E-Mail: ktyler@nd.gov
E-Mail: rhaase@nd.gov
Phone: (701) 328-3726
www.nd.gov
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May 3, 2024

DCC West Center Broom Creek Storage Facility #1
Oliver County, North Dakota

Order No. 32806

STORAGE FACILITY PERMIT

CERTIFICATE OF ISSUANCE

DCC West Project LLC made application to the Commission, on March 10, 2023, for an order
authorizing geologic storage of carbon dioxide from the Milton R. Young Station and other carbon
dioxide sources in the amalgamated storage reservoir pore space of the Broom Creek Formation,
in portions of Sections 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, and
32, Township 141 North, Range 84 West, Sections 1, 2, 3, 4, 9, 10, 11,12, 13, 14, 15, 16, 22, 23,
24,25, 26, 27, and 36, Township 141 North, Range 85 West, Sections 19, 20, 21, 28, 29, 30, 31,
32, 33, and 34, Township 142 North, Range 84 West, and Sections 24, 25, 33, 34, 35, and 36,
Township 142 North, Range 85 West, Oliver County, North Dakota, pursuant to North Dakota
Administrative Code (NDAC) Chapter 43-05-01, and such other relief as is appropriate.

The Commission approved this application October 4, 2023.

Order No. 32806 attached establishes the DCC West Center Broom Creek Storage Facility #1 to
include the following lands:

TOWNSHIP 142 NORTH., RANGE 85 WEST
ALL OF SECTIONS 25, 34, 35, AND 36, THE S/2 OF SECTION 24, AND THE E/2 OF
SECTION 33,

TOWNSHIP 142 NORTH, RANGE 84 WEST

ALL OF SECTIONS 29, 30, 31, AND 32, THE S/2 OF SECTION 19, THE S/2 OF SECTION 20,
THE W/2 SW/4 OF SECTION 21, THE W/2, W/2 SE/4 AND SW/4 NE/4 OF SECTION 28, THE
S/2, NW/4, W/2 NE/4, AND SE/4 NE/4, OF SECTION 33, AND THE S/2 AND S/2 N/2 OF
SECTION 34,

TOWNSHIP 141 NORTH. RANGE 85 WEST

ALL OF SECTIONS 1, 2, 3, 4, 11, 12, 13, 14, 15, 22, 23, 24, 25, 26, AND 27, THE NE/4 NE/4
OF SECTION 9, THE N/2, SE/4, AND E/2 SW/4 OF SECTION 10, THE NE/4 SE/4 OF
SECTION 16, AND THE N/2 OF SECTION 36,

Mark F. Bohrer Lynn D. Helms
ASSISTANT DIRECTOR DIRECTOR
OIL AND GAS DIVISION DEPT, OF MINERAL RESOURCES
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TOWNSHIP 141 NORTH, RANGE 84 WEST

ALL OF SECTIONS 3,4,5,6,7,8,9,10, 16,17, 18, 19, 29, AND 30, THE W/2 W/2 AND W/2
E/2 NW/4 OF SECTION 2, THE W/2 OF SECTION 11, THE NW/4 OF SECTION 14, THE N/2
OF SECTION 15, THE N/2, SW/4, NE/2 SE/4, AND SW/4 SE/4 OF SECTION 20, THE N/2
NW/4 AND SW/4 NW/4 OF SECTION 21, THE N/2 AND N/2 SE/4 OF SECTION 31, AND
THE NW/4 OF SECTION 32.

Order No. 32807 attached establishes amalgamation of the storage reservoir pore space.
Order No. 32808 attached establishes financial responsibility for the storage facility permit.

Pursuant to North Dakota Century Code Section 38-22-11, this certificate of issuance is to be filed
with the county recorder in Oliver County.

Sincerely.

o D Y

Lynn D. Helms, Director

North Dakota Industrial Commission
Department of Mineral Resources
Oil and Gas Division

Mark F. Bohrer Lynn D. Helms

ASSISTANT DIRECTOR DIRECTOR
OIL AND GAS DIVISION DEPT. OF MINERAL RESOURCES
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BEFORE THE INDUSTRIAL COMMISSION
OF THE STATE OF NORTH DAKOTA

CASENO. 30122
ORDER NO. 32806
IN THE MATTER OF A HEARING CALLED
ON A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF DCC
WEST PROJECT LLC REQUESTING
CONSIDERATION FOR THE GEOLOGIC
STORAGE OF CARBON DIOXIDE IN THE
BROOM CREEK FORMATION FROM THE
MILTON R. YOUNG STATION AND OTHER
SOURCES IN THE STORAGE FACILITY
LOCATED IN SECTIONS 2, 3,4,5,6,7,8,9,
10, 11, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31,
AND 32, TOWNSHIP 141 NORTH, RANGE 84
WEST, SECTIONS 1, 2, 3,4, 9, 10, 11, 12, 13,
14, 15, 16, 22, 23, 24, 25, 26, 27, AND 36,
TOWNSHIP 141 NORTH, RANGE 85 WEST,
SECTIONS 19, 20, 21, 28, 29, 30, 31, 32, 33,
AND 34, TOWNSHIP 142 NORTH, RANGE 84
WEST, AND SECTIONS 24, 25, 33, 34, 35,
AND 36, TOWNSHIP 142 NORTH, RANGE 85
WEST, OLIVER COUNTY, NORTH DAKOTA
PURSUANT TO NORTH DAKOTA
ADMINISTRATIVE CODE CHAPTER 43-05-
01.

ORDER OF THE COMMISSION
THE COMMISSION FINDS:

(1) This cause originally came on for hearing at 9:00 a.m. on the 30th day of June, 2023.
The initial public notice of this application was not properly published in the Center Republican,
the official Oliver County newspaper. Evidence and testimony were taken on June 30, 2023 but
the record in this case was left open until August 7, 2023 to allow the required notice to be
published and afford any interested parties the opportunity to appear. No further appearances were
made on August 7, 2023.

(2) DCC West Project LLC (DCC West) made application to the Commission for an order
requesting consideration for the geologic storage of carbon dioxide in the Broom Creek Formation
from the Milton R. Young Station (MRYS) and other sources in the storage facility located in
Sections 2, 3,4, 5,6,7,8,9, 10, 11, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, and 32, Township
141 North, Range 84 West, Sections 1, 2, 3,4, 9, 10, 11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27,
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and 36, Township 141 North, Range 85 West, Sections 19, 20, 21, 28, 29, 30, 31, 32, 33, and 34,
Township 142 North, Range 84 West, and Sections 24, 25, 33, 34, 35, and 36, Township 142
North, Range 85 West, Oliver County, North Dakota, pursuant to North Dakota Administrative
Code (NDAC) Chapter 43-05-01.

(3) DCC West submitted an application for a Storage Facility Permit and attachments
pursuant to NDAC Section 43-05-01-05 and all other provisions of NDAC Chapter 43-05-01 as
necessary.

(4) Case Nos. 30122, 30123, 30124, and 30125 were combined for the purposes of hearing.

(5) Case No. 30123, also on the June 30, 2023 docket, is a motion of the Commission to
consider the amalgamation of storage reservoir pore space, pursuant to a Storage Agreement by
DCC West for use of pore space falling within portions of Sections 2, 3,4, 5,6,7,8,9,10, 11, 14,
15,16, 17,18, 19, 20, 21, 29, 30, 31, and 32, Township 141 North, Range 84 West, Sections 1, 2,
3,4,9,10, 11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and 36, Township 141 North, Range 85
West, Sections 19, 20, 21, 28, 29, 30, 31, 32, 33, and 34, Township 142 North, Range 84 West,
and Sections 24, 25, 33, 34, 35, and 36, Township 142 North, Range 85 West, Oliver County,
North Dakota, in the Broom Creek Formation, and to determine it has been signed, ratified, or
approved by owners of interest owning at least sixty percent of the pore space interest within said
lands, pursuant to North Dakota Century Code (NDCC) Section 38-22-10.

(6) Case No. 30124, also on the June 30, 2023 docket, is a motion of the Commission to
determine the amount of financial responsibility required of DCC West for the geologic storage of
carbon dioxide from the MRYS and other sources in the storage facility located in Sections 2, 3,
4,5,6,7,8,9,10, 11, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, and 32, Township 141 North,
Range 84 West, Sections 1, 2, 3, 4,9, 10, 11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and 36,
Township 141 North, Range 85 West, Sections 19, 20, 21, 28, 29, 30, 31, 32, 33, and 34, Township
142 North, Range 84 West, and Sections 24, 25, 33, 34, 35, and 36, Township 142 North, Range
85 West, Oliver County, North Dakota, in the Broom Creek Formation, pursuant to NDAC Section
43-05-01-09.1.

(7) Case No. 30125, also on the June 30, 2023 docket, is a motion of the Commission to
consider establishing the field and pool limits for lands located in Sections 2, 3, 4, 5, 6, 7, 8, 9, 10,
11,14,15,16,17, 18, 19, 20, 21, 29, 30, 31, and 32, Township 141 North, Range 84 West, Sections
1,2,3,4,9,10, 11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and 36, Township 141 North, Range
85 West, Sections 19, 20, 21, 28, 29, 30, 31, 32, 33, and 34, Township 142 North, Range 84 West,
and Sections 24, 25, 33, 34, 35, and 36, Township 142 North, Range 85 West, Oliver County,
North Dakota, subject to the application of DCC West for the geologic storage of carbon dioxide
in the Broom Creek Formation, and enact such special field rules as may be necessary.

(8) The record in these matters was left open to receive additional information from DCC
West. Such information was received on August 18, 2023, and the record was closed.

@
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(9) The Commission gave at least a thirty-day public notice and comment period for the
draft storage facility permit and issued all notices using methods required of all entities under
NDCC Section 38-22-06 and NDAC Scction 43-05-01-08. First publication was made May 22,
2023, and the comment period for written comments ended at 5:00 PM CDT June 29, 2023. The
hearing was open to the public to appear and provide comments. The first public notice of this
application was not properly published in the Center Republican, the official Oliver County
newspaper. Second publication was made June 29, 2023, in the Center Republican, and the
comment period for written comments ended at 5:00 PM CDT August 6, 2023. The August 7,
2023, hearing was open to the public to appear and provide comments.

(10) The Commission received a letter from the State Historical Society of North Dakota
(SHPO) on May 31, 2023, indicating it reviewed the application of DCC West and found known
archeological sites around the proposed wells and flow line. They requested the submittal of maps
at a scale of 1:24,000 or larger denoting the locations of the proposed wells and flow line along
with a ND Cultural Resources Survey Class I Literature Review to fully evaluate the potential
impacts. DCC West testified that they completed a Class I Literature Review and Class III
Pedestrian Survey of the initial flow line route and are in communication with SHPO to seek a no
impact determination for the updated route of the flow line.

(11) The Commission received a letter from Kenneth A. and Marilyn J. Barnhardt
(Bambhardts) on June 1, 2023, that was incorrectly addressed to the Public Service Commission.
The letter stated they would be unable to attend the hearing and were requesting a copy of the
permit application, draft permit, and the storage facility permit that will be presented at the hearing.
Barnhardts also stated the address the hearing notification was sent to was incorrect. North Dakota
Oil and Gas Division staff responded to Barnhardts, in a letter dated June 1, 2023, on how to obtain
a copy of the permit application, draft permit, and storage facility permit digitally at no cost and
included directions to request a hard copy. DCC West responded to Barnhardts, in a letter dated
June 14, 2023, that they were in receipt of their request for a printed-out version of the permit
application and draft permit. DCC West also stated it would follow up with a final permit at such
time as it is issued.

(12) The Commission received an email from Blane and JoAnne Hoesel (Hoesels) on June
25, 2023. Hoesels are owners of land within the proposed storage facility and hearing notification
areas in Section 9 and 14, Township 141 North, Range 85 West, Oliver County, North Dakota. In
the email Hoesels brings up three concerns they have with DCC West’s application for a carbon
dioxide storage facility:

1. Hoesels feel it is premature to implement this massive project to bring carbon
dioxide from thirty ethanol plants in five states to a storage facility in Oliver
County due to the risks of failure and provided two real-world examples of failures
to keep gas underground (California Aliso Canyon gas leak in 2015 and Salah
project in Algeria);
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2. Hoesels feel a good-faith effort was not made to them. Hoesels state they only
received two packets of information by mail, one in October and one in December
2022, before receiving the Notice of the Hearing in May 2023 sent by Minnkota
Power Cooperative Inc. (Minnkota) and that no communications occurred beyond
sending letters. Hoescls also state the certified notice received from Minnkota only
referred to the “The Commission” as the regulatory contact to send questions and
comments. Hoesels contacted the Industrial Commission, Public Service
Commission, Minnkota and finally the Department of Mineral Resources — Oil
and Gas Division (DMR-0G), before receiving direction on how to submit
questions and comments from DMR-OG; and

3. Hoesels do not support the use of the amalgamation process. They feel the
amalgamation process impedes landowner rights and they have no rights or
options other than to submit their concerns and questions. Further, they state past
efforts to take away landowner rights have been supported by the Industrial
Commission and DMR-OG and feel the appearance at the hearing is pointless.
Hoesels ask the following two questions in the letter:

a.) Is it the intent of the Industrial Commission to force all owners of pore space
to participate? and

b.) Will wastewater injection be allowed and is it planned for this project?

The Commission notes the following in response to Hoesels’ question related to pore space
participation: NDCC Section 38-22-08(4) requires the storage operator to make a good-faith effort
to get the consent of all persons who own the storage reservoir’s pore space and NDCC Section
38-22-08(5) requires the storage operator to obtain the consent of persons who own at least sixty
percent of the storage reservoir’s pore space. Exhibit 2 shows DCC West has leased approximately
80.3% of the pore space acreage. NDCC Section 38-22-10 states “If a storage operator does not
obtain the consent of all persons who own the storage reservoir’s pore space, the Commission may
require that the pore space owned by nonconsenting owners be included in a storage facility and
subject to geologic storage.” DCC West filed a copy of the “Notice of Hearing” pursuant to NDAC
Section 43-05-01-08(2) and in that notice it states DCC West has made application to the North
Dakota Industrial Commission and that the affidavit of service lists JoAnne Hoesel as a notified

party.

DCC West testified it spoke to JoAnne Hoesel prior to the hearing and confirmed that she had no
interest in reaching an agreement on a lease at this time but was okay with DCC West continuing
to send her mailings and information about project updates. DCC West invited her to reach out if
she had any additional questions or concerns. DCC West also testified that no wastewater injection
will be associated with the DCC West injection process within the project boundary but that for
project Tundra and the MRYS, a Class I well is being pursued through the Department of

Environmental Quality.
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The Commission finds the information and opinions included in Hoesels’ letters, that were not
addressed, to be either inapplicable or irrelevant to this case.

(13) The Commission received a letter from Leslie Weaver with Amarillo National Bank
(ANB) on Junc 26, 2023. The letter statcs ANB acts as Trustce for the Lolisa Horton Revocable
Living Trust, Sally Ingerton Grantor Trust, and Susan Landers Grantor Trust, which own oil, gas,
and other minerals in portions of Section 31 and Section 32, Township 142 North, Range 84 West,
Oliver County, North Dakota. In the letter, ANB provides the correct mailing address for the trusts
and requests that the trusts” ownership not be pooled (amalgamated) at this time because it would
make potential production of its oil, gas, and other minerals in zones below, above, and in the
Broom Creek Formation unavailable. ANB, as Trustee, is open to the possibility of an
Accommodation Agreement with adequate compensation by Minnkota/DCC West to attempt to
arrive at a middle ground.

DCC West testified its title work indicates that the three trusts ANB is trustee for do not own any
surface or pore space interest within the proposed storage facility area but do own mineral interests
in Township 142 North, Range 84 West, in Oliver County, North Dakota. DCC West testified it
found no known producible accumulations of hydrocarbons in or under the storage reservoir, but
should operators decide to drill wells for hydrocarbon exploration or production in the future, the
lateral extent of the stabilized plume and the pressure differential are minor enough to allow for
either horizontal drilling without penetrating the stored carbon dioxide or vertical drilling with
proper controls, for hydrocarbon exploration under the Broom Creek Formation. The Commission
agrees.

(14) The Commission received an email from Dakota Resource Council (DRC) on June 29,
2023. DRC is requesting that the Industrial Commission not amalgamate private property for this
application as outlined in docket number 30123 [sic; DRC meant to reference case number]
because Northwest Landowners Association has a pending lawsuit in district court on this issue
and if the court concludes the state law is unconstitutional it would adversely impact those
landowners who were forced into this project through amalgamation and equitable compensation.
Additionally, DRC requests that the Industrial Commission ensure that the emergency remedial
response plan and associated emergency plans are shared thoroughly with first responders and
communities.

DCC West testified it has demonstrated that individuals who own pore space within the storage
facility area, that have not signed leases, are going to be equitably compensated and that DCC
West is the entity that is at risk for expending time and money putting the project together should
amalgamation be determined to be unconstitutional. DCC West additionally testified that a
decision by the North Dakota Supreme Court on the pending lawsuit may occur before DCC West
actually starts injecting carbon dioxide into the ground. The Commission agrees.

NDAC Section 43-05-01-13 states in part in reference to emergency and remedial response plans,
“Copies of the plans must be available at the storage facility and at the storage operator’s nearest
operational office.” DCC West testified that copies would be maintained at the control house for
the facility once constructed, that it would continue to work with first responders and do
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coordinated training with local response teams at least annually, and it has had and will continue
to have active landowner meetings to keep the community and public informed about any risks or
response plans in place.

(15) DCC West’s application provides adequate data to show suitability of the Broom Creck
Formation for geologic storage of carbon dioxide in the facility area.

(16) DCC West’s application provides adequate modeling of the storage reservoir for
delineation of the facility area, and adequate monitoring to detect if carbon dioxide is migrating
into properties outside of the facility area pursuant to NDAC Section 43-05-01-11.4. Vertical
release of carbon dioxide is addressed by the application pursuant to NDAC Section 43-05-01-13,
and lateral release of carbon dioxide from the facility area is addressed by the application pursuant
to NDAC Section 43-05-01-05.

(17) The amalgamated storage reservoir pore space to be utilized is not hydrocarbon bearing
as determined from test data included with the application. There has been no historic hydrocarbon
exploration, production, or studies suggesting there is an economic supply of hydrocarbons from
formations above or below the Broom Creek Formation within the proposed storage facility area.
Lignite coal is mined in the area from the Sentinel Butte Formation in the area above the proposed
facility area. Coal seams exist in the Bullion Creek Formation. All coal seams present in the Fort
Union Group above the facility area will not be impacted by this project as there are no current or
future planned mining activities at the proposed location of the wells and flow line. As previously
mentioned, DCC West testified that should operators decide to drill wells for hydrocarbon
exploration or production in the future, the lateral extent of the stabilized plume and the pressure
differential are minor enough to allow for either horizontal drilling without penetrating the stored
carbon dioxide or vertical drilling with proper controls, for hydrocarbon exploration under the
Broom Creek Formation. The Commission agrees.

(18) Minnkota’s MRYS is a two-unit mine-mouth lignite coal-fired power plant located in
Oliver County, North Dakota, near the city of Center. The lignite used as fuel for electrical
generation 18 the source of the carbon dioxide. DCC West testified that DCC West Project LLC
and DCC East Project LLC (DCC East) are both wholly owned subsidiaries of Minnkota Power
Cooperative, Inc. and that a transfer request has been submitted to the North Dakota Oil & Gas
Division to transfer ownership of the permitted Minnkota Center MRYS Broom Creek Storage
Facility #1 (Facility No. 90000330) and Minnkota Center MRYS Deadwood Storage Facility #1
(Facility No. 90000332) from Minnkota to DCC East.

DCC West testified that the intent of the DCC West storage facility is to provide additional
redundancy and flexibility to store carbon dioxide from the MRYS to provide for long-term risk
management. In addition to providing storage services for MRYS carbon dioxide, to the extent
there is additional storage capacity, DCC West proposes the following industrial sources of carbon
dioxide from other third-party entities may be available over the life of the storage project:
postcombustion of fossil fuel electric power generation (natural gas or lignite coal), ethanol
manufacturing, manufactured agricultural products (e.g., fertilizer, urea, and ammonia),

(6)



Case No. 30122
Order No. 32806

cement/concrete production, direct air capture, and other industrial sources within the state and
regionally.

(19) DCC West’s storage facility will be designed to receive up to 6,110,000 metric tons of
carbon dioxide annually. The captured carbon dioxide from the MRYS will be dechydrated,
compressed, transported to a Class VI well by flow line, and then injected. DCC West testified
that the MRYS capture system is designed to capture 13,000 metric tons per day, but due to
outages, is anticipated to capturc on average 4,000,000 metric tons of carbon dioxidc annually.
The dynamic reservoir simulation for DCC West’s application indicated approximately
122,900,000 metric tons could be stored over the 20-year injection period without exceeding the
maximum bottom hole pressure constraint, derived as 90% of the formation fracture pressure for
the Broom Creek Formation and a wellhead pressure of 2,100 psi during injection.

(20) The pipeline that transports carbon dioxide from the MRY'S to the custody transfer point
is a flow line permitted as part of the Minnkota Center MRYS Broom Creek Storage Facility #1
and Minnkota Center MRYS Deadwood Storage Facility #1 storage facilities. The entire length
of the 7.4-mile flow line to be utilized for carbon dioxide transportation from the custody transfer
point on the Liberty #1 well pad (File No. 37672) to the proposed DCC West Broom Creek Storage
Facility (the custody transfer point is considered the injection facility for the proposed DCC West
Broom Creek Storage Facility) is under the jurisdiction of the Commission.

(21) The flow line will be constructed using materials that will be carbon dioxide resistant in
accordance with API 171J (2017) requirements and has capacity to transport 7,000,000 metric tons
a year. DCC West testified that the 20-inch flow line would be constructed using carbon steel,
have a cathodic protection system installed, and is anticipated to have a maximum design pressure
of 2,200 psig and maximum operating pressure of 1,750 psig, as limited by the compressor at the
capture system. A booster pump is included in the surface facility design as shown in hearing
Exhibit #4 (Figure X-1) and was testified to being necessary to meet maximum rates.

(22) The flow line will be equipped with flowmeters, pressure gauges, and a Supervisory
Control and Data Acquisition (SCADA) system to detect leaks. The SCADA system will be
integrated to allow DCC West, DCC East, and MRYS to share operational data and controls in
real-time, as stated in Section 5.2.1 of the application and provided for in hearing Exhibit #6 (CO2
Flowline Pressure Control). Acoustic detectors will be installed at strategic locations along the
flow line path to help detect any auditory signs of equipment failure. Carbon dioxide detection
stations will be located on the flow line risers and wellhead. DCC West testified that a feed design
would be completed prior to a third-party system connecting into the system to ensure they are
integrated into the SCADA system. Exhibit #6 details the anticipated process flow between DCC
West, DCC East, MRYS and a third-party inlet.

(23) The projected composition of the MRYS carbon dioxide stream is to be at least 98%
carbon dioxide and less than 1.7% nitrogen, with trace quantities of water, oxygen, hydrogen
sulfide, sulfur, hydrocarbons, glycol, amine, aldehydes, nitrogen oxides, and ammonia, equaling
less than 0.03% combined. DCC West is proposing that if a third-party carbon dioxide stream is
accepted, the combined carbon dioxide stream must be at least 96% carbon dioxide and less than
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3.7% nitrogen, with trace quantities of water, oxygen, hydrogen sulfide, sulfur, hydrocarbons,
glycol, amine, aldehydes, nitrogen oxides, and ammonia, equaling less than 0.03% combined. The
carbon dioxide strecam composition used in the dynamic reservoir simulation was 98.25% carbon
dioxide which DCC West testified represents the averaged stream composition on a weighted basis
and provides for a more conservative plume boundary.

(24) The proposed IIW-N well located approximately 1,008 feet from the south line and 402
fect from the cast line of Section 6, Township 141 North, Range 84 West, Oliver County, North
Dakota, will be tested, logged, and constructed to Class VI requirements. This proposed well is to
be a Class VI injection well.

(25) The proposed IIW-S well located approximately 908 feet from the south line and 402
feet from the east line of Section 6, Township 141 North, Range 84 West, Oliver County, North
Dakota, will be tested, logged, and constructed to Class VI requirements. This proposed well is to
be a Class VI injection well.

(26) The J-LOC #1 (File No. 37380) well located 1,373 feet from the north line and 2,515
feet from the east line of Section 27, Township 142 North, Range 84 West, Oliver County, North
Dakota, is a stratigraphic test well that was used for reservoir characterization and constructed to
Class VI requirements. This well is to be utilized as a direct method of monitoring the injection
zone pursuant to NDAC Section 43-05-01.11.4.

(27) DCC West created a geologic model based on site characterization as required by
NDAC Section 43-05-01-05.1 to delineate the area of review. Data utilized included seismic
survey data, geophysical logs from nearby wells, and core data. Structural surfaces were
interpolated with Schlumberger’s Petrel software, and included formation top depths, data
collected from the Milton Flemmer #1 (File No. 38594), Archie Erickson #2 (File No. 38622),
Slash Lazy H #5 (File No. 38701), Flemmer #1 (File No. 34243), ANG #1 (Class I well), J-LOC
#1, Liberty #1, BNI #1 (File No. 34244), MAG #1 (File No. 37833), and Coteau #1 (File No.
38379) wells, three 3D seismic surveys conducted at the Milton Flemmer #1, Archie Erickson #2,
and Slash Lazy H #5, the J-LOC #1 and BNI #1, and the Liberty #1 locations, and approximately
45 miles of 2D seismic lines. Well log data was used to pick formation tops, interpret lithology,
estimate petrophysical properties, and determine a time-depth shift for seismic data in the Amsden
Formation, the lower confining zone, the undifferentiated Spearfish/Opeche Formation, and Picard
Member of the Piper Formation, the upper confining zone, and the Broom Creek Formation, the
injection zone. Geostatistics were used to distribute petrophysical properties within the model.
Seismic data was used to reinforce interpolation of the formation tops to create structural surfaces,
and to distribute lithologies and geologic properties in the model. Based on the reservoir pressure
obtained from the J-LOC #1 well, critical threshold pressure for this storage facility exists in the
Broom Creek Formation prior to injection. Critical threshold pressure has the same meaning as
pressure front, defined in NDAC Section 43-05-01-01, for area of review delineation purposes.
The Environmental Protection Agency’s “UIC Program Class VI Well Area of Review Evaluation
and Corrective Action Guidance” lists several methods to estimate an acceptable pressure increase
for over-pressurized reservoirs, including a multiphase numerical model designed to model
leakage through a single well bore, or through multiple well bores in the formation. DCC West
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used this method to determine cumulative leakage potential along a hypothetical leaky wellbore
without injection occurring, estimated to be 0.012 cubic meters over 20 years. Incremental leakage
with injcction occurring was estimated to be a maximum of 0.033 cubic meters over 20 ycars. A
value of | cubic meter is the lowest meaningful value that can be produced by the Analytical
Solution for Leakage in Multilayered Aquifers (ASLMA) model as smaller values likely represent
statistical noise. An actual leaky wellbore or transmissive conduit would likely communicate with
the Inyan Kara Formation. DCC West’s application noted no indications of communication
between the Broom Creek Formation and Inyan Kara Formation were observed, and that nothing
in fluid samples indicated communication to an Underground Source of Drinking Water (USDW).
The predicted extent of the carbon dioxide plume from beginning to end of life of the project, at
the time when the carbon dioxide plume ceases to migrate into adjacent cells of the geologic model,
was used to define the area of review in this case. Pursuant to NDAC Section 43-05-01-05(1)(b)(2)
the area of review included a one-mile buffer around the storage facility boundaries. Time lapse
seismic surveys will be used to monitor the extent of the carbon dioxide plume.

(28) The area proposed to be included within the storage facility is as follows:
TOWNSHIP 142 NORTH. RANGE 85 WEST

ALL OF SECTIONS 25, 34, 35, AND 36, THE S/2 OF SECTION 24, AND THE E/2 OF
SECTION 33,

TOWNSHIP 142 NORTH. RANGE 84 WEST

ALL OF SECTIONS 29, 30, 31, AND 32, THE S/2 OF SECTION 19, THE S/2 OF SECTION
20, THE W/2 SW/4 OF SECTION 21, THE W/2, W/2 SE/4 AND SW/4 NE/4, OF SECTION
28, THE S/2, NW/4, W/2 NE/4, AND SE/4 NE/4, OF SECTION 33, AND THE S/2 AND
S/2 N/2 OF SECTION 34,

TOWNSHIP 141 NORTH. RANGE 85 WEST

ALL OF SECTIONS 1, 2, 3, 4, 11, 12, 13, 14, 15, 22, 23, 24, 25, 26, AND 27, THE NE/4
NE/4 OF SECTION 9, THE N/2, SE/4, AND E/2 SW/4 OF SECTION 10, THE NE/4 SE/4
OF SECTION 16, AND THE N/2 OF SECTION 36,

TOWNSHIP 141 NORTH. RANGE 84 WEST

ALL OF SECTIONS 3,4,5,6,7,8,9,10, 16, 17, 18, 19, 29, AND 30, THE W/2 W/2 AND
W/2 E/2 NW/4 OF SECTION 2, THE W/2 OF SECTION 11, THE NW/4 OF SECTION 14,
THE N/2 OF SECTION 15, THE N/2, SW/4, NE/2 SE/4, AND SW/4 SE/4 OF SECTION 20,
THE N/2 NW/4 AND SW/4 NW/4 OF SECTION 21, THE N/2 AND N/2 SE/4 OF SECTION
31, AND THE NW/4 OF SECTION 32.

ALL IN OLIVER COUNTY AND COMPRISING OF 29,775.55 ACRES, MORE OR LESS.

(29) Inthe J-LOC #1 well, the undifferentiated Spearfish and Opeche Formations, hereinafter
referred to as the Spearfish/Opeche Formation, unconformably overlie the Broom Creek
Formation. The Picard and Poe members of the Piper Formation, hereinafter referred to as the
Lower Piper Formation, overlie the Spearfish/Opeche Formation. Together, the Spearfish/Opeche
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and Lower Piper Formations, hereinafter referred to as the Picard-Opeche interval, serve as the
primary upper confining zone. The Broom Creek Formation, the upper confining Picard-Opeche
interval, and the lower confining Amsden Formation arc laterally extensive throughout the arca of
review.

(30) Core analysis of the Broom Creek Formation shows sufficient permeability to be
suitable for the desired injection rates and pressures without risk of creating fractures in the
injection zone. Thin-section investigation shows the Broom Creek Formation’s sandstone intervals
are comprised primarily of quartz, with minor occurrences of feldspar, dolomite, and anhydrite as
cement. Two distinct carbonate intervals are present consisting of dolostone, dolomite, quartz,
feldspar, and clay. Anhydrite intervals are expressed as thin beds that separate different sand
bodies. Microfracture testing in the J-LOC #1 well, near, but outside of the delineated facility area,
at a depth of 5,045 feet determined the breakdown pressure of the formation to be 6,385 psi, with
a fracture propagation pressure of 3,593 psi, and a fracture closure pressure of 3,203 psi, yielding
a formation fracture gradient of 0.712 psi/ft. The Commission indicated microfracture testing in
the Broom Creek Formation may be required on one of the proposed injection wells, to be
submitted to the Commission for review prior to injection of carbon dioxide.

Core analysis of the overlying Spearfish/Opeche Formation shows sufficiently low permeability
to stratigraphically trap carbon dioxide and displaced fluids. Thin-section investigation shows the
Spearfish/Opeche Formation is comprised predominantly of siltstone with interbedded dolostone
and anhydrite. The transition zone present at the top of the Broom Creek Formation is comprised
of clay-rich siltstone. Core analysis of the confining formations is proposed on the IIW-N and
ITW-S injection wells and will be submitted to the Commission for review prior to injection of
carbon dioxide. Microfracture testing in the J-LOC #1 well at depths of 4,888 and 4,889 feet
observed no formation breakdown with a maximum of 8,162 psi and 8,151 psi applied,
respectively. The inability to break down the Spearfish/Opeche Formation at the two depths
indicate the formation is very tight competent rock and exhibits sufficient geologic integrity to
contain the injected carbon dioxide. A one-dimensional mechanical earth model (1D MEM) was
also used to evaluate geomechanical properties of the Spearfish/Opeche Formation. The maximum
bottomhole pressures of 3,233 psi and 3,242 psi, respectively for the proposed IIW-N and ITW-S
injection wells are estimated to be 90% of the formation fracture pressure as calculated by the
0.712 psi/ft fracture gradient of the Broom Creek Formation multiplied by the depth of the top
perforation in the injection zone. Injection formation breakdown would be observed and recorded
if permitted operational pressures were exceeded before compromising the confining zone. The
Commission indicated microfracture testing in the Spearfish/Opeche Formation may be required
on one of the proposed injection wells, to be submitted to the Commission for review prior to
injection of carbon diexide.

Core analysis of the underlying Amsden Formation shows sufficiently low permeability to
stratigraphically contain carbon dioxide and displaced fluids. Thin-section investigation shows the
Amsden Formation is comprised of dolomite, sandy dolomite, shaly sandstone, and anhydrite.

(31) The in situ fluid of the Broom Creek Formation in this area is in excess of 10,000 parts
per million of total dissolved solids.
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(32) Investigation of wells within the area of review found no vertical penetrations of the
confining or injection zones requiring corrective action. The area of review will be reevaluated at
a period not to exceed five years from beginning of injection operations. DCC West testified that
the testing and monitoring plan was developed to proactively monitor the plume’s location and
provide additional near-surface monitoring assurance of nonendangerment to USDWs near the
following plugged legacy wells: Raymond Henke 1-24 (File No. 4940), Paul Bueligen #1 (File
No. 2183), and Herbert Dresser 1-34 (File No. 4937).

(33) The Fox Hills Formation is the deepest USDW within the arca of review. Its base is
situated at a depth of 1,287 feet at the location of the J-JOC #1 well, leaving approximately 3,620
feet between the base of the Fox Hills Formation and the top of the Broom Creek Formation.

(34) Fluid sampling of shallow USDWs has been performed to establish a geochemical
baseline, with additional baseline sampling proposed for the Fox Hills Formation and other
shallow wells under investigation. Future sampling is proposed in DCC West’s application
pursuant to NDAC Section 43-05-01-11.4.

(35) Soil sampling is proposed pursuant to NDAC Section 43-05-01-11.4. A baseline of soil
gas concentrations will be established and submitted to the Commission for review prior to
injection operations. Soil gas profile stations will be located near the injection well pad, the J-LOC
#1 well, and the Herbert Dresser 1-34 well locations.

(36) The top of the Inyan Kara Formation is at 3,860 feet, approximately 2,573 feet below
the base of the Fox Hills Formation at the location of the J-LOC #1 well and it provides an
additional zone of monitoring between the Fox Hills Formation and the Broom Creek Formation
to detect vertical carbon dioxide or fluid movement.

(37) No known or suspected regional faults or fractures with transmissibility have been
identified during the site-specific characterization. Formation imaging logs showed conductive,
resistive, and mixed fractures were observed in the Lower Piper Formation. The fractures observed
in the Spearfish/Opeche Formation were primarily resistive and mixed fractures that exhibited
horizontal and oblique orientation. Core analysis confirmed that resistive fractures were anhydrite
filled, conductive fractures were clay filled, and mixed fractures were filled with anhydrite and
clay. Two microfaults were found at the base of the Spearfish/Opeche Formation and interpreted
as healed microfaults filled with anhydrite. The Amsden Formation log was dominated by
stylolite—tension pairs, which are an indication that the formation has undergone a reduction in
porosity in response to post depositional stress. Resistive fractures and mixed fractures were found
and thin section suggests these features are anhydrite filled. A suspected Precambrian basement
fault was interpreted in the 3D seismic data set evaluated as part of site characterization. This
suspected fault vertically terminates well below the injection and confining formations, creating
no risk to containment. DCC West testified that by interpreting dimensions, orientation, and
characteristics of the fractures and microfaults found they determined they lack sufficient
permeability or vertical extent to act as fluid pathways.
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(38) Fluid samples from the Inyan Kara Formation and Broom Creek Formation suggest that
they are hydraulically isolated from each other, supporting that the confining formations above the
Broom Creek Formation are not compromised by migration pathways.

(39) Geochemical simulation performed with the injection stream and data obtained from the
confining and injection zones determined no observable change in injection rate or pressure, and
simulations of conservatively high carbon dioxide exposure to the cap rock determined that
geochemical changes will be minor and will not cause substantive deterioration compromising
confinement. The injection stream composition used for geochemical modeling contained a higher
amount of oxygen to represent a conservative scenario because oxygen is the most reactive
constituent in the anticipated injection steam.

(40) Risk of induced seismicity is not a concern based on existing studies of major faults
within the area of review, tectonic boundaries, and relatively stable geologic conditions
surrounding the proposed injection site.

(41) NDAC Section 43-05-01-11.3(3) requires the storage facility operator to maintain
pressure on the annulus that exceeds the operating injection pressure, unless the Commission
determines that such a requirement might harm the integrity of the well or endanger USDWs. DCC
West testified their intention is to submit a variance request with the injection permit to use a 250
psi nitrogen cushion to maintain constant positive pressure on the well annulus in each injection
well. The Commission believes placing pressure on the annulus that exceeds the operating
injection pressure will create a risk of micro annulus by debonding of the long string casing-cement
sheath during the operational life of the well. A micro annulus would harm external mechanical
integrity and provide a potential pathway for endangerment of USDWs.

(42) The two injection wells are proposed to be equipped with DTS fiber optic cables
enabling continuously monitored external mechanical integrity.

(43) The approval of this application is in the public interest by promoting the policy stated
in NDCC Section 38-22-01.

IT IS THEREFORE ORDERED:

(1) The creation of the DCC West Center Broom Creek Storage Facility #1 in Oliver,
County, North Dakota, is hereby authorized and approved.

(2) DCC West Project LLC, its assigns and successors, is hereby authorized to store carbon
dioxide in the Broom Creek Formation in the DCC West Center Broom Creek Storage Facility #1.

(3) The DCC West Center Broom Creek Storage Facility #1 shall extend to and include the
following lands in Oliver County, North Dakota:
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TOWNSHIP 142 NORTH. RANGE 85 WEST
ALL OF SECTIONS 25, 34, 35, AND 36, THE S/2 OF SECTION 24, AND THE E/2 OF
SECTION 33,

TOWNSHIP 142 NORTH. RANGE 84 WEST

ALL OF SECTIONS 29, 30,31, AND 32, THE S/2 OF SECTION 19, THE S/2 OF SECTION
20, THE W/2 SW/4 OF SECTION 21, THE W/2, W/2 SE/4 AND SW/4 NE/4, OF SECTION
28, THE S/2, NW/4, W/2 NE/4, AND SE/4 NE/4, OF SECTION 33, AND THE S/2 AND
S/2 N/2 OF SECTION 34,

TOWNSHIP 141 NORTH. RANGE 85 WEST

ALL OF SECTIONS 1, 2, 3,4, 11, 12, 13, 14, 15, 22, 23, 24, 25, 26, AND 27, THE NE/4
NE/4 OF SECTION 9, THE N/2, SE/4, AND E/2 SW/4 OF SECTION 10, THE NE/4 SE/4
OF SECTION 16, AND THE N/2 OF SECTION 36,

TOWNSHIP 141 NORTH. RANGE 84 WEST

ALL OF SECTIONS 3, 4,5,6,7, 8,9, 10, 16, 17, 18, 19, 29, AND 30, THE W/2 W/2 AND
W/2 E/2 NW/4 OF SECTION 2, THE W/2 OF SECTION 11, THE NW/4 OF SECTION 14,
THE N/2 OF SECTION 15, THE N/2, SW/4, NE/2 SE/4, AND SW/4 SE/4 OF SECTION 20,
THE N/2 NW/4 AND SW/4 NW/4 OF SECTION 21, THE N/2 AND N/2 SE/4 OF SECTION
31, AND THE NW/4 OF SECTION 32.

ALL IN OLIVER COUNTY AND COMPRISING OF 29,775.55 ACRES, MORE OR LESS.

(4) Injection into the DCC West Center Broom Creek Storage Facility #1 shall not occur
until DCC West Project LLC has met the financial responsibility demonstration pursuant to Order
No. 32808.

(5) This authorization does not convey authority to inject carbon dioxide into the DCC West
Center Broom Creek Storage Facility #1; an approved permit to inject for the proposed IIW-N and
IIW-S wells shall be issued by the Commission prior to injection operations commencing.

(6) The authorization granted herein is conditioned on the operator receiving and complying
with all provisions of the injection permit issued by the Oil and Gas Division of the Industrial
Commission and complying with all applicable provisions of NDAC Chapter 43-05-01 and this
order.

(7) Definitions.

“Area of review” in this case means an area encompassing a radius around the facility area of one
mile.

“Cell” in this case means individual cell blocks of the geologic model; each cell is approximately
1,000 feet by 1,000 feet.

(13)
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“Facility area” means the areal extent of the storage reservoir as defined in paragraph (3) above,
that includes lands within the lateral boundary of the carbon dioxide plume from beginning of
injection to the time the carbon dioxide plume ceascs to migrate into adjacent geologic model cells.

“Storage facility” mecans the reservoir, underground cquipment, and surface facilitics and
equipment used or proposed to be used in the geologic storage operation. Pursuant to NDCC
Section 38-22-02, it does not include pipelines used to transport carbon dioxide to the storage
facility.

(8) The storage facility operator shall comply with all conditions of this order, the permit to
inject, and applicable provisions of NDAC Chapter 43-05-01. Any noncompliance constitutes a
violation and is grounds for enforcement action, including but not limited to termination,
revocation, or modification of this order pursuant to NDAC Section 43-05-01-12.

(9) In an administrative action, it shall not be a defense that it would have been necessary
for the storage facility operator to halt or reduce the permitted activity in order to maintain
compliance with this order, the permit to inject, and applicable provisions of NDAC Chapter
43-05-01.

(10) The storage facility operator shall take all reasonable steps to minimize or correct any
adverse impact on the environment resulting from noncompliance with this order, the permit to
mnject, and applicable provisions of NDAC Chapter 43-05-01.

(11) The storage facility operator shall implement and maintain the provided emergency and
remedial response plan pursuant to NDAC Section 43-05-01-13.

(12) The storage facility operator shall cease injection immediately, take all steps reasonably
necessary to identify and characterize any release, implement the emergency and remedial
response plan approved by the Commission (insofar as the Commission has jurisdiction), and
notify the Commission within 24 hours of carbon dioxide detected above the upper confining zone.

(13) The storage facility operator shall at all times properly operate and maintain all storage
facilities which are installed or used by the storage facility operator to achieve compliance with
the conditions this order, the permit to inject, and applicable provisions of NDAC Chapter
43-05-01. Proper operation and maintenance includes effective performance, adequate funding,
adequate operator staffing and training, and adequate laboratory and process controls, including
appropriate quality assurance procedures. This provision requires the operation of backup or
auxiliary facilities or similar systems only when necessary to achieve compliance.

(14)
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(14) This order may be modified, revoked and reissued, or terminated pursuant to NDAC
Section 43-05-01-12. The filing of a request by the storage facility operator for and order
modification, revocation and reissuance, or termination, or a notification of planncd changes or
anticipated noncompliance, does not stay any condition contained herein.

(15) The injection well permit or the permit to operate an injection well does not convey any
property rights of any sort of any exclusive privilege.

(16) The storage facility operator shall furnish to the Director, within a time specified, any
information which the Director may request to determine whether cause exists for modifying,
revoking and reissuing, or terminating this order, or to determine compliance thereof. The storage
facility operator shall also furnish to the Director, upon request, copies of records required to be
kept by this order, the permit to inject, and applicable provisions of NDAC Chapter 43-05-01.

(17) The storage facility operator shall allow the Director, or an authorized representative,
upon presentation of credentials and other documents as may be required by law, to:

(a) Enter upon the storage facility premises where records must be kept pursuant to this
order and NDAC Chapter 43-05-01.

(b) At reasonable times, have access to and copy any records that must be kept pursuant
to this order and NDAC Chapter 43-05-01.

(c) At reasonable times, inspect any facilities, equipment, including monitoring and
control equipment, practices, or operations regulated or required pursuant to this
order, the permit to inject, and NDAC Chapter 43-05-01.

(d) At reasonable times, sample or monitor for the purposes of assuring compliance, any
substances or parameters at any location.

(18) The storage facility operator shall maintain and comply with the proposed testing and
monitoring plan pursuant to NDAC Section 43-05-01-11.4.

(19) The storage facility operator shall comply with the reporting requirements provided in
NDAC Section 43-05-01-18. The volume of carbon dioxide injected, the average injection rate,
surface injection pressure, and down-hole temperature and pressure data shall be reported monthly
to the Director on or before the fifth day of the second succeeding month once injection
commences regardless of the status of operations, until the injection well is properly plugged and
abandoned.

(20) The storage facility operator must obtain an injection well permit under NDAC Section
43-05-01-10 and injection wells must meet the construction and completion requirements in
NDAC Section 43-05-01-11.

(15)
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(21) The storage facility operator shall notify the Director at least 48 hours in advance to
witness all mechanical integrity tests of the tubing-casing annulus in the injection well. The packer
must be set within 100 feet of the upper most perforation and in the chrome enhanced casing, as
an exception to NDAC Section 43-05-01-11. However, the packer must also be set within
confining zone lithology, within carbon dioxide resistant cement, and not interfere with down-hole
monitoring equipment.

(22) The storage facility operator shall maintain and comply with the prepared plugging plan
pursuant to NDAC Section 43-05-01-11.5.

(23) The storage facility operator shall establish mechanical integrity prior to commencing
injection and maintain mechanical integrity pursuant to NDAC Section 43-05-01-11.1.

(24) The storage facility operator shall implement the worker safety plan pursuant to NDAC
Section 43-05-01-13.

(25) The storage facility operator shall comply with leak detection and reporting
requirements pursuant to NDAC Section 43-05-01-14.

(26) The storage facility operator shall implement the proposed corrosion monitoring and
prevention program pursuant to NDAC Section 43-05-01-05.1.

(27) The storage facility operator shall maintain financial responsibility pursuant to NDAC
Section 43-05-01-09.1 and Order No. 32808.

(28) The storage facility operator shall maintain and comply with the proposed post-injection
site care and facility closure plan pursuant to NDAC Section 43-05-01-19.

(29) The storage facility operator shall notify the Director within 24 hours of failure or
malfunction of surface or bottom hole gauges in the proposed IIW-N and IIW-S injection wells.

(30) The storage facility operator shall implement surface air and soil gas monitoring as
proposed.

(31) This storage facility authorization and permit shall be docketed for a review hearing at
least once every five years from commencement of injection to determine whether it should be
modified, revoked, or minor modification made, pursuant to NDAC Section 43-05-01-05.1(4).

(32) The storage operator shall file minor modification to the permit requests pursuant to
NDAC Section 43-05-01-12.1 through a Facility Sundry Notice form.

(33) The storage facility operator shall pay fees pursuant to NDAC Section 43-05-01-17

annually, on or before the last business day in June, for the prior year’s injection, unless otherwise
approved by the Director.

(16)
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(34) For each new additional carbon dioxide source, the storage facility operator must obtain
a Commission determination on whether the source contributes to the energy and agriculture
production cconomy of North Dakota, before it is approved to be stored. If the Commission deems
a carbon dioxide source does not contribute to the energy and agricultural production economy of
North Dakota, the fees will be determined by hearing.

(35) The operator shall implement a data sharing plan that provides for real-time sharing of
data between DCC West’s operations, the permitted operations of the cast carbon dioxide storage
facilities, Minnkota Center MRYS Broom Creek Storage Facility #1 (Facility ID: 90000330) and
Minnkota Center MRY'S Dcadwood Storage Facility #1 (Facility ID: 90000332), and any other
third-party sources that are piped in. If a discrepancy in the shared data is observed, the party
observing the data discrepancy shall notify all other parties, take action to determine the cause,
and record the instance. Copies of such records must be filed with the Commission upon request.

(36) This order shall remain in full force and effect until further order of the Commission.

Dated this 4th day of October, 2023.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor

/s/ Drew H. Wrigley, Attorney General

/s/ Doug Goehring, Agriculture Commissioner

(17)



Kadrmas, Bethany R.

From: Entzi-Odden, Lyn <lodden@fredlaw.com>

Sent: Friday, August 18, 2023 11:27 AM

To: Kadrmas, Bethany R.

Cc: Forsberg, Sara L.

Subject: DCC West - Cases 30122, 30123, 30124, 30125 - additional supplemental filings
Attachments: DCC West M Bohrer letter and supplementals for filing.pdf

****%* CAUTION: This email originated from an outside source. Do not click links or open attachments unless you know
they are safe. *****

Bethany,

Please see the attached letter and supplements for filing in the captioned matter. The
original letter and attachments will be hand delivered today.

Thank you.

Lyn Entzi-Odden
Executive Legal Assistant
lodden@fredlaw.com

Fredrikson & Byron, P.A. / 1133 College Drive / Suite 1000 / Bismarck, ND 58501-1215
main 701-221-8700 direct 701-221-8700

Fredrikson

This is a transmission from the law firm of Fredrikson & Byron, P.A. and may contain information which is privileged, confidential, and protected by the attorney-client
privilege or the attorney work product doctrine. If you are not the addressee, please note that any disclosure, copying, distribution, or use of the contents of this message is
prohibited. If you have received this transmission in error, please destroy it and notify us immediately at our telephone number 612-492-7000.



Fredrikson

VIA EMAIL AND HAND DELIVERY

Mr. Mark Bohrer

Assistant Director

North Dakota Industrial Commission
Oil and Gas Division

600 East Boulevard

Bismarck, North Dakota 58505-0310

Fredrikson & Byron, P.A.
Attorneys and Advisors

1133 College Drive, Suite 1000
Bismarck, ND 58501-1215
Main: 701.221.8700
fredlaw.com

August 18, 2023

RE: Case No. 30122: Application of DCC West Project

LLC requesting consideration for the geologic storage
of carbon dioxide in the Broom Creek Formation from
the Milton R. Young Station and other sources in the
storage facility located in Sections 2, 3,4, 5,6, 7, 8, 9,
10, 11, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, and 32,
Township 141 North, Range 84 West, Sections 1, 2, 3,
4,9,10,11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26,27, and
36, Township 141 North, Range 85 West, Sections 19,
20, 21, 28, 29, 30, 31, 32, 33, and 34, Township 142
North, Range 84 West, and Sections 24, 25, 33, 34, 35,
and 36, Township 142 North, Range 85 West, Oliver
County, North Dakota pursuant to North Dakota
Administrative Code Chapter 43-05-01. View the draft
storage facility permit, fact sheet, and storage facility
permit application at www.dmr.nd.gov/dmr/oilgas/.
DCC West Project LLC intends to capture carbon
dioxide from the Milton R. Young Station and receive
other sources and sequester it in the Broom Creek
Formation. The Commission will accept and consider
written comments on the merits of the application and
draft permit if received no later than 5:00 pm CDT
June 29, 2023. Submit written comments to the North
Dakota Oil and Gas Division, 1016 East Calgary
Avenue, Bismarck, North Dakota 58503-5512 or
brkadrmas@nd.gov. Further draft permit
information may be obtained from Tammy Madche,
and further hearing information may be obtained
from Bethany Kadrmas, both at the North Dakota Oil
and Gas Division, 1016 East Calgary Avenue,
Bismarck, North Dakota 58503-5512, 701-328-8020.
DCC West Project LLC, 5301 32nd Avenue South,
Grand Forks, ND 58201.



Mr. Mark Bohrer
August 18, 2023
Page 2

Case No. 30123: A motion of the Commission to
consider the amalgamation of the storage reservoir
pore space, in which the Commission may require that
the pore space owned by nonconsenting owners be
included in the geologic storage, as required to operate
the DCC West Project LLC storage facility located in
Sections 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 14, 15, 16, 17, 18,
19, 20, 21, 29, 30, 31, and 32, Township 141 North,
Range 84 West, Sections 1, 2, 3,4, 9, 10, 11, 12, 13, 14,
15, 16, 22, 23, 24, 25, 26, 27, and 36, Township 141
North, Range 85 West, Sections 19, 20, 21, 28, 29, 30,
31, 32, 33, and 34, Township 142 North, Range 84
West, and Sections 24, 25, 33, 34, 35, and 36, Township
142 North, Range 85 West, Oliver County, North
Dakota, in the Broom Creek Formation, pursuant to
North Dakota Century Code Section 38-22-10.

Case No. 30124: A motion of the Commission to
determine the amount of financial responsibility for
the geologic storage of carbon dioxide from the Milton
R. Young station and other sources in the storage
facility located in Sections 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, and 32,
Township 141 North, Range 84 West, Sections 1, 2, 3,
4,9,10, 11,12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and
36, Township 141 North, Range 85 West, Sections 19,
20, 21, 28, 29, 30, 31, 32, 33, and 34, Township 142
North, Range 84 West, and Sections 24, 25, 33, 34, 35,
and 36, Township 142 North, Range 85 West, Oliver
County, North Dakota, in the Broom Creek
Formation, pursuant to North Dakota Administrative
Code Section 43-05-01-09.1.

Case No. 30125: A motion of the Commission to
consider establishing the field and pool limits for lands
located in Sections 2, 3,4,5,6,7,8,9,10, 11, 14, 15, 16,
17, 18, 19, 20, 21, 29, 30, 31, and 32, Township 141
North, Range 84 West, Sections 1, 2, 3, 4, 9, 10, 11, 12,
13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and 36, Township
141 North, Range 85 West, Sections 19, 20, 21, 28, 29,
30, 31, 32, 33, and 34, Township 142 North, Range 84
West, and Sections 24, 25, 33, 34, 35, and 36, Township
142 North, Range 85 West, Oliver County, North
Dakota, subject to the application of DCC West
Project LLC for the geologic storage of carbon dioxide
in the Broom Creek Formation, and enact such special
field rules as may be necessary.
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Dear Assistant Director Bohrer:

In follow up to the supplemental filing on August 3, 2023 with regard to the captioned
matter, and in response to additional requests from the Department of Mineral Resources, please
find enclosed herewith Supplements 3B, 4B, 8B, 9B, 11B and 12B. Also enclosed herewith is a

table describing each supplement. ‘

Should you have any questions, please advi
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Storage Facility Permit Application — Supplements August 16, 2023

Supplement

Request Section Details Comments

3B 2.0 Tab 2 (Packer Depth) schematic does not correspond with the narrative on Pg 2-22, Pg 2-22 has been updated
Paragraph 1, Sentence 4. The narrative on Pg 2-22 needs to be updated to reflect that to reflect packer depth
it’s the packer located between 4862 and 4868 ft and not the downhole memory gauge. | and memory gauge depth.
It looks like the gauge is located at 4871 ft which matches up with what was testified to
by Jim Kirksey.

4B 2.0 The request is that another table is added to this supplemental that shows the results Six additional Tables and
for the three triaxial tests performed on the Opeche/Spearfish in the nearby J-ROC 1 three additional Figures
well. The table should include the elastic properties (similar to what was shown in Table provided.
2-22 in the SFP application) and what the peak stress (maximum stress the sample
failed at) was. The narrative provided in Supplement 4 should reviewed to ensure it
aligns with the new table.

8B 3.0 Is the ~80 kg per cubic meter total net change, a net positive or net negative change? Additional narrative

provided.

What percentage of the rock does the ~80 kg per cubic meter net change represent?

9B 2.0 The narrative on Pg 2-66, Paragraph 3, Sentence 2 still needs to be updated to reflect Pg 2-66 has been updated.
that the Amsden contact with the Broom Creek is overlane by anhydrite. The narrative
currently states underlain.

11B 3.0 Please update one of the bottom row figures so that they are shown on the same scale. | Bottom right Figure
As is, one of the images is more zoomed in. aligned with others.

12B 3.0 The data provided in the supplemental meets the original request, but it’s very difficult | Three .png images

to read the figures. Please provide high-definition or larger images so that the figures
and table values are clearer

provided.
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2.3.1 J-LOC I Injectivity Tests

The J-LOC 1 formation well testing was performed specifically to characterize the injectivity and
obtain the breakdown pressure of the Broom Creek Formation. The well testing consisted of a step
rate test, extended injection test, and pressure falloff test. The well was perforated from 4912 to
4922 ft with 4 shots per foot (spf) and 90° phasing. A bridge plug was set at 4951 ft. A test packer
with a gauge carrier with two memory gauges below the packer was placed in the well. The packer
was set with the top at 4862 and bottom at 4868 ft. The center of the gauge carrier where the
memory gauges were located was 4871 ft. All depths reference the Kelly bushing (KB). The well
test data were interpreted by GeothermEx, a Schlumberger Company.

The step rate test was performed with a total of ten injection rates. The initial injection rate
was 1.27 barrels per minute (bpm), and final injection rate was 16 bpm. From the step rate test
evaluation, the fracture opening pressure was observed at 3424 psi, as shown in Figure 2-15.

A 12-hour extended injection rate was performed at a constant rate of 5 bpm followed by a
24-hour pressure falloff test. The interpretation of the pressure falloff data shows a permeability
of 4485 mD with reservoir pressure of 2410 psi. No lateral boundary was observed from the
pressure falloff test within the radius of investigation of 24,804 ft, as shown in Figures 2-16 and
2-17. Broom Creek Formation well testing is summarized in Table 2-7.

Measured BHP vs Pump Rate for Broom Creek Formation SRY

Figure 2-15. Step rate test data of the Broom Creek Formation with fracture opening observed at
3424 psi (courtesy of GeothermEXx, a Schlumberger Company). The x-axis is injection rate in
bpm, while the y-axis is bottomhole injection pressure in psi.

2-22
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In the Liberty 1 well (formerly named J-ROC 1 well), three samples were taken at depths of
4692, 4714, and 4731 feet in the Opeche/Spearfish Formation, respectively. These samples were
subjected to various stages of confining pressure to analyze the elastic and dynamic properties in
each, including Young’s modulus, Poisson’s ratio, Vp, and Vs. The results of these analyses can
be found in Tables 4B-1 to 4B-6. During the triaxial tests conducted on each sample, stage
deviations and peak stress were recorded and are detailed in Figures 4B-1, 4B-2, and 4B-3.

Table 4B-1. Multistage Triaxial Test Sample Parameters for the Opeche/Spearfish

Formation

Sample and Experiment Information

Depth: 4692 ft Rock Type: Shaly-Siltstone
Formation: Opeche/Spearfish Porosity: 5.88%

Dry Bulk Density: 2.605 g/cm’ Pore Fluids: None
Diameter: 25.40 mm Entered Length: 53.00 mm

Table 4B-2. Elastic Properties Obtained Through Experimentation for the
Opeche/Spearfish Formation: E = Young’s Modulus, n = Poisson’s Ratio, K = Bulk
Modulus, G = Shear Modulus, P = Uniaxial Strain Modulus

Elastic Properties Measured at Different Confining Pressures

Conf., Diff., E, K, G, P,
Event MPa MPa GPa n GPa GPa GPa
1 10.2 9.9 20.56 0.273 15.06 8.08 25.83
2 20.3 20.0 30.29 0218 17.89 12.44 34.47
3 30.2 29.8 35.51 0.199 19.69 14.81 3943
4 40.3 29.8 38.74 0.209 22.19 16.02 43.55

Table 4B-3. Multistage Triaxial Test Sample Parameters for the Opeche/Spearfish

Formation

Sample and Experiment Information

Depth: 4714 ft Rock Type: Dolomitic-Siltstone
Formation: Opeche/Spearfish Porosity: 13.62%

Dry Bulk Density: 2.33 g/cm’® Pore Fluids: None

Diameter: 25.40 mm Entered Length: 59.3 mm
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Table 4B-4. Elastic Properties Obtained Through Experimentation for the
Opeche/Spearfish Formation: E = Young’s Modulus, n = Poisson’s Ratio, K = Bulk
Modulus, G = Shear Modulus, P = Uniaxial Strain Modulus

Elastic Properties Measured at Different Confining Pressures

Conf., Diff., E, K, G, P,
Event MPa MPa GPa n GPa GPa GPa
1 10.2 9.9 38.53 0.242 24.84 15.52 45.53
2 20.3 20.0 39.73 0.234 24.90 16.10 46.36
3 30.2 29.8 40.22 0.233 25.14 13.31 46.88
4 40.3 29.8 34.68 0.225 21.06 14.15 39.93

Table 4B-5. Multistage Triaxial Test Sample Parameters for the Opeche/Spearfish

Formation

Sample and Experiment Information

Depth: 47311t Rock Type: Dolomitic-Siltstone
Formation: Opeche/Spearfish Porosity: 12.28%

Dry Bulk Density: 2.38 g/cm® Pore Fluids: None

Diameter: 25.40 mm Entered Length: 54.20 mm

Table 4B-6. Elastic Properties Obtained Through Experimentation for the
Opeche/Spearfish Formation: E = Young’s Modulus, n = Poisson’s Ratio, K = Bulk
Modulus, G = Shear Modulus, P = Uniaxial Strain Modulus

Elastic Properties Measured at Different Confining Pressures

Conf., Diff., E, K, G, P,
Event MPa MPa GPa n GPa GPa GPa
1 10.2 9.9 24.07 0.094 9.89 11.00 24.55
2 20.3 20.0 25.12 0.110 10.75 11.30 25.83
3 30.2 29.8 27.14 0.145 12.76 11.85 28.56
4 40.3 29.8 31.69 0.167 15.84 13.58 33.95




Sample 1 (4692 ft)
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Figure 4B-1. Liberty 1 results of multistage triaxial test performed at confining pressures exceeding 40 MPa (5800 psi), providing
information regarding the elastic parameters and peak strength of the anhydrite rock sample. Failure occurred at the Radial Stage 4
peak stress of 153 MPa.
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Sample 2 (4714 ft)
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Figure 4B-2. Liberty 1 results of multistage triaxial test performed at confining pressures exceeding 40 MPa (5800 psi), providing

information regarding the elastic parameters and peak strength of the anhydrite rock sample. Failure occurred at the Radial Stage 4
peak stress of 180 MPa.
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Sample 3 (4731 ft)
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Figure 4B-3. Liberty 1 results of multistage triaxial test performed at confining pressures exceeding 40 MPa (5800 psi), providing
information regarding the elastic parameters and peak strength of the anhydrite rock sample. Failure occurred at the Radial Stage 4
peak stress of 157 MPa.
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Follow-Up Questions: 1s the ~80 kg per cubic meter total net change or a net positive or net
negative change?

80 kg per cubic meter is the net positive change due to the precipitation. -88 kg per cubic
meter is the net negative change due to dissolution. Therefore, the net change in C1 due to
either dissolution or precipitation was reported as approximately 80 kg per cubic meter.
The total gross change due to dissolution and precipitation in C1 over the injection and
post injection period is -8 kg per cubic meter.

Follow-Up Questions: What percentage of the rock does the ~80-kg-per-cubic-meter net change
represent?

~80 kg per cubic meter represents 3% of the total mass of C1.
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The shaly sandstone comprises quartz, clay, and dolomite. A minor presence of feldspar,
anhydrite, and iron oxides exists. The grains of quartz and anhydrite are frequently separated by
clay cement. The porosity is very low, averaging 7%, and is mainly due to the dissolution of
feldspar and quartz.

XRD was performed, and the results confirm the observations made during core description,
thin-section description, and well log analysis.

XRF data show the Amsden Formation has the same major chemical constituents as the
Opeche/Spearfish Formation (Table 2-18). However, the interval at the contact with the Broom
Creek Formation is overlain by anhydrite. As the formation gets deeper, the chemistry changes to
a more carbonate-rich siltstone, as shown by the higher percentages of SiO,, CaO, and MgO.

Table 2-18. XRF Data for the Amsden Formation
from the J-LOC 1 Well

Sample Depth*

5211 ft 5218 ft
Component Percentage | Component Percentage
Si0, 62.84 SiO, 29.48
AlLO; 9.24 AlLO; 4.93
F6203 2.85 FCQO3 2.1 9
CaO 5.13 CaO 19.43
MgO 3.95 MgO 13.45
K,O 4.79 KO 2.42
Other 9.08 Other 541

* Sample depth corresponds to cored depth. No depth shift is
required for correlation.

2.4.3.2 Geochemical Interaction

The Broom Creek Formation’s underlying confining layer, the Amsden Formation, was
investigated using PHREEQC geochemical software. A vertically oriented 1D simulation was
created using a stack of 22 cells; each cell is 1 meter in thickness. The formation was exposed to
CO; at the top boundary of the simulation, and CO, wasallowed to enter the system by advection
and dispersion processes. Direct fluid flow into the Amsden Formation by free-phase saturation
from the injection stream is not expected to occur because of the low permeability of the confining
zone. Results were calculated at the center of each cell below the confining layer—CO, exposure
boundary. The mineralogical composition of the Amsden Formation was honored (Table 2-19).
Formation brine composition was assumed to be the same as the known composition from the
overlying Broom Creek Formation injection zone (Table 2-15). A CO, stream containing ~95%
CO, and 2% O,, as shown in Table 2-16, was used in the geochemical modeling to represent a
conservative scenario, as oxygen is the most reactive constituent among all others. The maximum
formation temperature and pressure, projected from Computer Modelling Group (CMG)
simulation results described in Section 3.0, were used to represent the potential maximum pore
pressure and temperature level. The higher-pressure results are shown to represent a potentially
more rapid pace of geochemical change. These simulations were run for 45 years to represent
20 years of injection plus 25 years of postinjection.
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Kadrmas, Bethany R.

From: McPherson, Madie <MMcPherson@fredlaw.com>

Sent: Thursday, August 3, 2023 10:38 AM

To: Kadrmas, Bethany R.

Cc: Bender, Lawrence; Entzi-Odden, Lyn

Subject: DCC West Project Supplementals

Attachments: DCC West - Letter to M. Bohrer RE Supplementals.pdf; Supplemental Exhibit A.pdf; Supplemental

Exhibit A (Hearing Exhibit 2).xIsx; Supplemental Exhibit B.pdf; Supplemental Exhibit C.pdf;
Supplemental Exhibit D.pdf; Supplemental Exhibit E.pdf; Supplemental Exhibit F.pdf

**x*%* CAUTION: This email originated from an outside source. Do not click links or open attachments unless you know
they are safe. *****

Bethany,

Please see the attached for filing in the above-referenced matter. Hard copies, along with a digital copy as referenced in
the letter, were also hand-delivered to the NDIC this morning.

Madie McPherson | Legal Administrative Assistant | Fredrikson & Byron, P.A.
1133 College Drive, Suite 1000 | Bismarck, North Dakota 58501
Main: 701.221.8700 | Direct: 701.221.8654 | mmcpherson@fredlaw.com

**This is a transmission from the law firm of Fredrikson & Byron, P.A. and may contain information which is privileged, confidential, and
protected by the attorney-client or attorney work product privileges. If you are not the addressee, note that any disclosure, copying,
distribution, or use of the contents of this message is prohibited. If you have received this transmission in error, please destroy it and notify us
immediately at our telephone number (612) 492-7000. The name and biographical data provided above are for informational purposes
only and are not intended to be a signature or other indication of an intent by the sender to authenticate the contents of this electronic

message.**



Fredrikson

VIA EMAIL AND HAND DELIVERY

Mr. Mark Bohrer

Assistant Director

North Dakota Industrial Commission
Oil and Gas Division

600 East Boulevard

Bismarck, North Dakota 58505-0310

Fredrikson & Byron, P.A.
Attorneys and Advisors

1133 College Drive, Suite 1000
Bismarck, ND 58501-1215
Main: 701.221.8700
frediaw.com

August 3, 2023

: Case No. 30122: Application of DCC West Project

LLC requesting consideration for the geologic storage
of carbon dioxide in the Broom Creek Formation from
the Milton R. Young Station and other sources in the
storage facility located in Sections 2, 3,4,5,6,7,8, 9,
10, 11, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, and 32,
Township 141 North, Range 84 West, Sections 1, 2, 3,
4,9,10, 11, 12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and
36, Township 141 North, Range 85 West, Sections 19,
20, 21, 28, 29, 30, 31, 32, 33, and 34, Township 142
North, Range 84 West, and Sections 24, 25, 33, 34, 35,
and 36, Township 142 North, Range 85 West, Oliver
County, North Dakota pursuant to North Dakota
Administrative Code Chapter 43-05-01. View the draft
storage facility permit, fact sheet, and storage facility
permit application at www.dmr.nd.gov/dmr/oilgas/.
DCC West Project LLC intends to capture carbon
dioxide from the Milton R. Young Station and receive
other sources and sequester it in the Broom Creek
Formation. The Commission will accept and consider
written comments on the merits of the application and
draft permit if received no later than 5:060 pm CDT
June 29, 2023. Submit written comments to the North
Dakota Oil and Gas Division, 1016 East Calgary
Avenue, Bismarck, North Dakota 58503-3512 or
brkadrmas@nd.gov. Further draft permit
information may be obtained from Tammy Madche,
and further hearing information may be obtained
from Bethany Kadrmas, both at the North Dakota Oil
and Gas Division, 1016 East Calgary Avenue,
Bismarck, North Dakota 58503-5512, 701-328-8020.
DCC West Project LLC, 5301 32nd Avenue South,
Grand Forks, ND 58201.
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August 3, 2023
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Case No. 30123: A motion of the Commission to
consider the amalgamation of the storage reservoir
pore space, in which the Commission may require that
the pore space owned by nonconsenting owners be
included in the geologic storage, as required to operate
the DCC West Project LLC storage facility located in
Sections 2, 3,4, 5,6,7,8,9,10, 11, 14, 15, 16, 17, 18,
19, 20, 21, 29, 30, 31, and 32, Township 141 North,
Range 84 West, Sections 1,2, 3,4,9,10, 11, 12, 13, 14,
15, 16, 22, 23, 24, 25, 26, 27, and 36, Township 141
North, Range 85 West, Sections 19, 20, 21, 28, 29, 30,
31, 32, 33, and 34, Township 142 North, Range 84
West, and Sections 24, 25, 33, 34, 35, and 36, Township
142 North, Range 85 West, Oliver County, North
Dakota, in the Broom Creek Formation, pursuant to
North Dakota Century Code Section 38-22-10.

Case No. 30124: A motion of the Commission to
determine the amount of financial responsibility for
the geologic storage of carbon dioxide from the Milton
R. Young station and other sources in the storage
facility located in Sections 2, 3,4,5,6,7,8,9, 10, 11,
14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, and 32,
Township 141 North, Range 84 West, Sections 1, 2, 3,
4,9,10,11,12, 13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and
36, Township 141 North, Range 85 West, Sections 19,
20, 21, 28, 29, 30, 31, 32, 33, and 34, Township 142
North, Range 84 West, and Sections 24, 25, 33, 34, 35,
and 36, Township 142 North, Range 85 West, Oliver
County, North Dakota, in the Broom Creek
Formation, pursuant to North Dakota Administrative
Code Section 43-05-01-09.1.

Case No. 30125: A motion of the Commission to
consider establishing the field and pool limits for lands
located in Sections 2,3, 4,5,6,7,8,9,10, 11, 14, 15, 16,
17, 18, 19, 20, 21, 29, 30, 31, and 32, Township 141
North, Range 84 West, Sections 1,2, 3,4,9,10, 11, 12,
13, 14, 15, 16, 22, 23, 24, 25, 26, 27, and 36, Township
141 North, Range 85 West, Sections 19, 20, 21, 28, 29,
30, 31, 32, 33, and 34, Township 142 North, Range 84
West, and Sections 24, 25, 33, 34, 35, and 36, Township
142 North, Range 85 West, Oliver County, North
Dakota, subject to the application of DCC West
Project LLC for the geologic storage of carbon dioxide
in the Broom Creek Formation, and enact such special
field rules as may be necessary.
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Page 3

Dear Assistant Director Bohrer:

During the June 30, 2023 hearing of the above-captioned matters, Department of Mineral

Resources (“Department”) staff requested that the applicant, DCC West Project LLC
(“Applicant™), submit certain supplemental information for the Department to consider in addition
to the Applicant’s storage facility permit application (“Application™) and the testimony presented
at the hearing. This letter will address each of the staff requests for additional information in the
form of written responses and the documents enclosed herewith.

1.

.2

Department staff requested a digital copy of Exhibit 2 that was introduced at the hearing.

RESPONSE: A copy of hearing Exhibit 2 in Microsoft Excel Spreadsheet format is
enclosed herewith and marked at supplemental Exhibit A.

There are references to “Tundra West” in Article 2 and Exhibits A and B of the Storage

Agreement, which is also titled “Tundra West Broom Creek — Secure Geological Storage.”
However, the Applicant is proposing the “DCC West” storage facility.

3.
carbon
versa?

RESPONSE: To provide consistency, a substitute copy of the Storage Agreement is
enclosed herewith and marked as supplemental Exhibit B. All references to “Tundra
West” have been changed to “DCC West” in the enclosed Storage Agreement. A redline
showing the revisions made to the Storage Agreement is also enclosed herewith and
marked as supplemental Exhibit C.

What is the effect of Sections 3.7, 3.8, 6.1 and 6.2 of the Storage Agreement in the event
dioxide injected into the DCC West facility is moved to the DCC East facility, or vice

RESPONSE: The purpose of Sections 3.7 and 3.8 of the Storage Agreement is to allow
the Storage Operator to transfer Storage Substances (as defined in the Storage Agreement)
between permitted storage facilities without incurring payment of additional royalties to
Pore Space Owners (as defined in the Storage Agreement) who have already been paid for
the injection of such Storage Substances, i.e. Storage Substances are transferred from a
Broom Creek storage facility to a Deadwood storage facility which are each comprised of
the same Pore Space Owners. The Storage Agreement has been revised such that it clearly
allows the Storage Operator to transfer and receive Storage Substances to and from any
permitted storage facilities without payment of additional royalties provided that the
Storage Operator will be liable to the Pore Space Owners in the receiving storage facility
who have not been previously compensated for the injection of the Storage Substances
being transferred into such facility. See supplemental Exhibit B and Exhibit C enclosed
herewith.
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4, The Notice of Hearing prepared by the Applicant and submitted to the Department sets
forth by legal description lands included within the proposed boundaries of the DCC West Broom
Creek Storage Area. There is some confusion on the part of the Department as to whether some
of the descriptions include all lands within a particular section and some do not.

RESPONSE: To be certain, the Notice of Hearing submitted to the Department contains
a correct listing of all of the lands included within the DCC West Broom Creek Storage
Facility Area. However, in order to resolve any confusion, a revised listing of the lands
included in the Hearing Notice is enclosed herewith and marked as supplemental Exhibit
D which sets forth the same lands in the original Notice of Hearing submitted to the
Department, but revised to indicate “ALL” in sections where the previous legal
descriptions may have contained lots and other legal descriptions collectively comprising
the entirety of the section. Furthermore, Exhibit B to the Storage Agreement correctly sets
forth the acreage of each section or portion thereof included within the DCC West Broom
Creek Storage Facility Area. A redline is also enclosed herewith and marked as
supplemental Exhibit E indicating the sections to which this revision is applicable.

8 A review of Figure 1.1, a map of the proposed DCC West Broom Creek Storage Facility
Area, depicts certain lands located in the NE/4SE/4 of Section 16, Township 141 North, Range 85
West. It is difficult to determine from the map the exact lands in the NE/4SE/4 of said Section 16
which are included in the DCC West Broom Creek Storage Facility Area.

RESPONSE: The difficulty in determining what lands in the NE/4SE/4 of Section 16 that
are within the DCC West Broom Creek Storage Area is a result of the mapping software
that was used to prepare Figure 1.1. A review of the map that i1s attached to the Storage
Agreement as Exhibit A more clearly depicts the lands in Section 16 that are part of the
Storage Area, which is a 40-acre tract described as the NE/4SE/4 of Section 16. The
number of acres is further confirmed by Exhibit B to the Storage Agreement.

6. In addition to the foregoing, Department staff requested certain corrections to the
Application and additional information and analyses specific to certain sections of the Application
as more particularly described in the table attached hereto and marked as supplemental Exhibit F.
The responses to the requests set forth in supplemental Exhibit F are also enclosed herewith and
marked to correspond to the “Supplement Request” numbers, i.e. Supplement 1 corresponds to
Supplement Request 1 on supplemental Exhibit F.
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Should you have any questions, please advige.

LAWRENCE BENDER

LB/tjg
79693083 v3



Digital copy referenced in letter available upon request.



Tract
No.

tand Description

A

2

3

Section 21-T142N-R84W

Section 20-T142N-R84W

Section 13-T142N-R84W

EXHIBITB

Tract Summary

Attached to and made part of the Storage Agreement
Tundra West Broom Creek - Secure Geological Sterage
Oliver County, North Dakota

Owner Name

Patricia M. Pelia

Keith Franklin Arthur

Ross D. Langseth

Ronal J. Langseth and Wendy Langseth
jeanette R. Lange

Virginia C. Miller

Jacqueline T. Gulickson

Tract Total:

Oonna Yonne Pelia
Keith Franklin Arthur

Heirs/Devisees of Susan Virginia Arthur Geiger,

deceased

Ross 0. Langseth

Ronal ). Langseth and Wendy Langseth
jeanette R. Lange

Virginia C. Miller

Jacqueline T. Gullickson

Tract Total:

Pfliger L.L.P.
Tract Total:

Tract Net Acres

Tract Participation

Storage Facility
Participation

Acreage leased

13333
13,339

6.667

6.667
131333
13:333
13.333
80.000

531333
26.667

26.667
26.667
26.667
53.333
531383
53.333
320.000

317.170
317.170

16.66666667%
16.66666667%
8.33333333%
8.33333333%
16.66666667%
16.66666667%
16.66666667%
100.00000000%

16.66666667%
8.33333333%

8.33333333%
8.33333333%
8.33333333%
16.66666667%
16.66666667%
16.66666667%
100.00000000%

100.00000000%
100.00000000%

0.04477947%
0.04477347%
0.02238973%
0.02238973%
0.04477347%
0.04477947%
0.04477347%

0.17911788%
0.08955894%

0.08955894%
0.08955834%
0.08955894%
0.17911788%
0.17911788%
0.17911788%

1.06520283%

1333
1333
6.67
6.67
13:33
1333
1383

$3.33
26.67

26.67
26.67
26.67
S3-23
53.33
53.33

317.17

Storage Facility Participation
Lteased

Exhibit A

0.04477947%
0.04477947%
0.02238973%
0.02238373%
0.04477847%
0.04477947%
0.04477947%

0.17911788%
0.08355894%

0.08955854%
0.08955854%
0.08955894%
0.17611788%
0.17911788%
0.17511788%

1.06520283%

Supplemental



4

S

6

7

8

Section 24-T142N-R85W

Section 25-T142N-R85W

Section 30-T142N-R84W

Section 29-T142N-R84W

Section 28-T142N-R84W

Loren Henke
Tract Total:

Duane F. Bueligen and Mildred Bueligen, as
joint tenants (CFD Seller)

Wesley M. Eggers and Ruth Eggers, as joint
tenants (CFD Buyer)

Eldon Hintz and Judith Hintz, as joint tenants
(CFD Seller and Life Estate)

Aaron Hintz and Jodi Hintz, as joint tenants
{CFD Buyer and Remainderman)

Kent Albers and Deborah Albers, as Joint
Tenants

Chris Albers and Nicole Albers, as Joint Tenants

Josh Albers and Kelly Albers, as Joint Tenants
Tract Total:
Henry J. Maertens and Mary Ann Maertens

Nathan Dagley and Elizabeth Dagley
Dale M. Miller and Virginia C. Miller
Hannover School District No. 3
Tract Total:

tucille Bobb and John Bobb, Jr.

Brenda Schwalbe and Rolland Schwalbe
Myron Yantzer

Eugene P. Yantzer and Betty L. Yantzer
Daryl R. Yantzer and Billie R. Yantzer
Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

Arlis Muth a/k/a Arlyce Muth a/k/a Arlyce M.
Muth

Ila Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager
Ashley N. Torgerson

Tract Total:

BNI Coal, Ltd.
Tract Total:

320.000
320.000

103.000

377.000

531333

53.333

53.333
640.000

120.000
40.000
472.120
2.000
634.120

320.000
53.333
5.714
72.381
5.714
5.714
5.714
5.714

19.048
8.000
8.000
8.000
8.000
8.000

40.000

66.667

640.000

440.000
440.000

100.00000000%
100.00000000%

0.00000000%

16.09375000%

58.90625000%

0.00000000%

8.33333333%

8.33333333%

8.33333333%
100.00000000%

18.92386299%
6.30795433%
74.45278496%
0.31539772%
100.00000000%

50.00000000%
8.33333333%
0.89285714%

11.30952381%
0.89285714%
0.89285714%
0.89285714%
0.89285714%

2.97619048%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
6.25000000%
10.41666667%
100.00000000%

100.00000000%
100.00000000%

1.07470727%

0.00000000%

0.34592140%

1.26613950%

0.00000000%

0.17911788%

0.17911788%

0.17911788%

0.40301523%
0.13433841%
1.58559624%
0.00671692%

1.07470727%
0.17911788%
0.01919120%
0.24308855%
0.01919120%
0.01919120%
0.01919120%
0.01919120%

0.06397067%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.13433841%
0.22389735%

1.47772249%

320.00

103.00

377.00

120.00
40.00
472.12

320.00
53.33
S\71
72.38
5.71
5.71
5.71
5.71

19.05
8.00
8.00
8.00
8.00
8.00

40.00

66.67

440.00

1.07470727%

0.34592140%

1.26613950%

0.40301523%
0.13433841%
1.58559624%

1.07470727%
0.17911788%
0.01919120%
0.24308855%
0.01919120%
0.01919120%
0.01919120%
0.01919120%

0.06397067%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.13433841%
0.22389735%

1.47772249%



9

10

Section 34-T142N-R84W

Section 33-T142N-R84W

BNI Coal, Ltd.
Tract Total:

BNI Coal, Ltd.
Tract Total:

480.000
480.000

600.000
600.000

100.00000000%
100.00000000%

107.14285714%
100.00000000%

1.61206090%

2.01507613%

480.00

600.00

1.61206090%

2.01507613%
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12

13

Section 32-T142N-R84W

Section 31-T142N-R84W

Eugene P. Yantzer and Betty L. Yantzer,
husband and wife, as joint tenants

Arlis Muth, a/k/a Arlyce M. Muth

Ashley N. Torgerson

Brenda Schwalbe and Rolland Schwalbe, wife
and husband, as joint tenants

Myron Yantzer

Daryl R. Yantzer and Billie R. Yantzer, husband
and wife, as joint tenants

Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

lla Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager, a/k/a
Arlene Skager, husband and wife

Thomas Lipp and Kathleen Lipp, as joint
tenants

Tract Total:

Brenda Schwalbe and Rolland Schwalbe, wife
and husband, as joint tenants

Myron Yantzer

Eugene P. Yantzer and Betty L. Yantzer,
husband and wife, as joint tenants

Daryl R. Yantzer and Billie R. Yantzer, husband
and wife, as joint tenants

Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

Arlyce M. Muth

lla Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager, a/k/a
Arlene Skager, husband and wife

Steven Ralph Fricke and Marlene B. Fricke,
husband and wife, joint tenants

Tract Total:

Kent Albers and Deborah Albers

72.381
19.048
66.667

53.333
5.714

5.714
5.714
5.714
5.714
8.000
8.000
8.000
8.000
8.000

40.000

320.000
640.000

79.330
11.333

11.333

11.333
11.333
11.333
11.333
11.333
15.866
15.866
15.866
15.866
15.866

79.330

316.680
634.000

53.383

11.30952381%
2.97619048%
10.41666667%

8.33333333%
0.89285714%

0.89285714%
0.89285714%
0.89285714%
0.89285714%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
1.25000000%

6.25000000%

50.00000000%
100.00000000%

12.51261830%
1.78751690%

1.78751650%

1.78751650%
1.78751650%
1.787516590%
1.787516590%
1.78751690%
2.50252366%
2.50252366%
2.50252366%
2.50252366%
2.50252366%

12.51261830%

49.94952681%
100.00000000%

8.33333333%

0.24308855%
0.06397067%
0.22389735%

0.17911788%
0.01919120%

0.01919120%
0.01919120%
0.01919120%
0.01919120%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%

0.13433841%

1.07470727%

0.26642665%
0.03806095%

0.03806095%

0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.05328533%
0.05328533%
0.05328533%
0.05328533%
0.05328533%

0.26642665%

1.06355718%

0.17911788%

72.38
19.05
66.67

53.33
5.71

5.71
571
5.71
5.71
8.00
8.00
8.00
8.00
8.00

40.00

79.33
11.33

1433

11.33
11.33
11.33
11.33
11.33
15.87
15.87
15.87
15.87
15.87

79.33

316.68

0.24308855%
0.06397067%
0.22389735%

0.17911788%
0.01919120%

0.01919120%
0.01919120%
0.01919120%
0.01919120%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%

0.13433841%

0.26642665%
0.03806095%

0.03806095%

0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.05328533%
0.05328533%
0.05328533%
0.05328533%
0.05328533%

0.26642665%

1.06355718%



14

15

16

17

Section 35-T142N-R85W

Section 34-T142N-R85W

Section 33-T142N-R85W

Section 4-T141N-R85W

Chris Albers and Nicole Albers
Josh Albers and Kelly Albers
Eldon H. Hintz and Judith Hintz
Kal Klingenstein

Alice Klingenstein

Thomas Lipp and Kathleen Lipp
Tract Total:

Leslie Henke and Correne Henke, husband and
wife, as joint tenants

Lee Henke and Claire Henke, husband and
wife, as joint tenants

Kelly Hintz and Judith Hintz, husband and wife,
as joint tenants

Donald Haag

Dale M. Haag and Susan Haag, husband and
wife, as joint tenants

Tract Total:

Jerry Scott Henke and Paulette Henke, HW, IT

Linda Splichal and Duane Splichal, HW, JT
Kelly Hintz and Judith Hintz, HW, JT

Lee J. Henke and Claire J. Henke, HW, JT
Rabe Land Partnership, Kyle Rabe managing
partner

Tract Total:

Kyle A. Rabe (CFD Seller)

Corey J. Hintz and Briana R. Hintz (CFD Buyer)
Lilly Hintz Henke (CFD Seller})

Kelly Hintz and Judith Hintz (CFD Buyer)

Kyle A. Rabe

Tract Total:

James E. Kitzmann and JoAnn E. Kitzmann
Gregory C. Maier and Diane Maier
Jerome D. Kitzmann and Sharon Ann Kitzmann

Tract Total:

53.333
53.333
160.000
80.000
80.000
160.000
640.000

160.000

80.000

80.000
160.000

160.000
640.000

60.000
20.000
160.000
80.000

320.000
640.000

0.000

80.000
0.000
80.000
160.000
320.000

159.560

159.270

320.000
638.830

8.33333333%
8.33333333%
25.00000000%
12.50000000%
12.50000000%
25.00000000%
100.00000000%

25.00000000%

12.50000000%

12.50000000%
25.00000000%

25.00000000%
100.00000000%

9.37500000%
3.12500000%
25.00000000%
12.50000000%

50.00000000%
100.00000000%

0.00000000%

25.00000000%
0.00000000%
25.00000000%
50.00000000%
100.00000000%

24.97691092%

24.93151543%

50.09157366%
100.00000000%

0.17911788%
0.17911788%
0.53735363%
0.26867682%
0.26867682%
0.53735363%

0.53735363%

0.26867682%

0.26867682%
0.53735363%

0.53735363%

0.20150761%
0.06716920%
0.53735363%
0.26867682%

1.07470727%

0.00000000%

0.26867682%
0.00000000%
0.26867682%
0.53735363%

0.53587591%
0.53490196%

1.07470727%

160.00
80.00
80.00

160.00

80.00

160.00

160.00

60.00
20.00

80.00

320.00

160.00

159.56
159.27

320.00

0.53735363%
0.26867682%
0.26867682%

0.53735363%

0.26867682%

0.53735363%

0.53735363%

0.20150761%
0.06716920%

0.26867682%

1.07470727%

0.53735363%

0.53587591%
0.53490196%

1.07470727%



18

19

20

241,

22

23

24

25

Section 3-T141N-R85W

Section 2-T141N-R85W

Section 1-T141N-R85W

Section 6-T141N-R84W

Section 5-T141N-R84W

Section 4-T141N-R84W

Section 3-T141N-R84W

Section 2-T141N-R84W

Kelly Hintz and Judith M. Hintz

Patricia L. Kitzmann

James Edward Kitzmann and Joann E.
Kitzmann

Cheryl and Steve Peltz

LeRoy James Fyhrie and Angelika Fyhrie
Tract Total:

Donald Haag

Dale Haag, a/k/a Dale M. Haag, and Susan
Haag

Conrad Haag

Tract Total:

Lee Henke and Claire Henke

Lee J. Henke

Claire J. Henke

Steven R. Fricke®nd Mariene B. Fricke
Tract Total:

Marie Mosbrucker

Steven Ralph Fricke and Marlene B. Fricke
Thomas Lipp and Kathleen Lipp

Tract Total:

Marie Mosbrucker
Thomas Lipp and Kathleen Lipp
Tract Total:

BNI Coal, Ltd.
Baukol-Noonan, inc.
Tract Total:

Minnkota Power Cooperative, Inc.
Tract Total:

BNI Coal, Ltd.

Eugene Yantzer and Betty Yantzer, as joint
tenants

Tract Total:

318.060
7.010

152.990
147.600

12.400
638.060

159.390

159.090
320.000
638.480

319.640
79.930
79.930

160.000

639.500

321.130
157.060
157.370
635.560

481.170
160.570
641.740

620.520
20.000
640.520

639.900
639.900

104.550

104.710
209.260

49.84797668%
1.09864276%

23.97736890%
23.13262076%
1.94339090%
100.00000000%

24.96397695%

24.91699035%
50.11903270%
100.00000000%

49.98279906%
12.49882721%
12.49882721%
25.01954652%
100.00000000%

50.52709422%
24.71206495%
24.76084083%
100.00000000%

75.00350724%
25.02922700%
100.03273424%

96.95625000%
3.12500000%
100.08125000%

100.00000000%
100.00000000%

49.96177005%

50.03822995%
100.00000000%

1.06819186%
0.02354281%

0.51381083%

0.49570873%

0.04164491%

0.53530497%

0.53429744%

1.07470727%

1.07349822%
0.26844172%
0.26844172%
0.53735363%

1.07850233%

0.52747976%
0.52852088%

1.61599030%
0.53926796%

2.08399173%
0.06716920%

2.14907869%

0.35112702%

0.35166437%

152.99

147.60

12.40

159.39

159.09

320.00

319.64
79.93
79.93

160.00

321.13
157.06

481.17

620.52
20.00

639.90

104.55

0.51381083%

0.49570873%

0.04164491%

0.53530497%

0.53429744%

1.07470727%

1.07349822%
0.26844172%
0.26844172%
0.53735363%

1.07850233%
0.52747976%

1.61599030%

2.08399173%
0.06716920%

2.14907869%

0.35112702%



26

27

28

29

30

3it

Section 11-T141N-R84W

Section 10-T141N-R84W

Section 9-T141N-R84W

Section 8-T141N-R84W

Section 7-T141N-R84W

Section 12-T141N-R85W

David O. Berger and Debra A. Berger, as joint
tenants

Lee Dresser

Tract Total:

Kenneth W. Reinke and Darlene Reinke
Tract Total:

BNI Coal, Ltd.

Jeff Reinke

Brian V. Letzring and Joell M. Letzring, husband
and wife, as joint tenants

Tract Total:

Calvin K. Mosbrucker

Dean M. Mosbrucker

Brian D. Mosbrucker

Lorie A. Makelke

Church School District #4

Tim G. Doll and Dianne R, Doll
Patrick J. Doll and Katherine K. Doll
Tract Total:

Keith Dahl and Vivian Dahl, as joint tenants

Steve Fricke and Marlene Fricke, as joint
tenants
Tract Total:

Thomas Haag and Sharon Haag, as joint
tenants
Patrick and Katherine Doll, as joint tenants

Edward Meyhoff and Rosemary Meyhoff, as
joint tenants (CFD Seller)

Jeffery and Shelly Meyhoff, as joint tenants
(CFD Buyer)
Tract Total:

160.000
160.000
320.000

640.000
640.000

160.000
320.000

160.000
640.000

79.500
79.500
79.500
79.500
2.000
240.000
80.000
640.000

320.000

315.680

635.680

280.000

200.000

160.000
640.000

50.00000000%
50.00000000%
100.00000000%

100.00000000%
100.00000000%

25.00000000%
50.00000000%

25.00000000%
100.00000000%

12.42187500%
12.42187500%
12.42187500%
12.42187500%
0.31250000%
37.50000000%
12.50000000%
100.00000000%

50.33979361%

49.66020639%

100.00000000%

43.75000000%

31.25000000%

0.00000000%

25.00000000%
100.00000000%

0.53735363%
0.53735363%

2.14941454%

0.53735363%

1.07470727%

0.53735363%

0.26699759%

0.26699759%

0.26699759%

0.26699759%

0.00671692%

0.80603045%
0.26867682%

1.07470727%

1.06019872%

0.94036886%

0.67169204%

0.00000000%

0.53735363%

160.00

160.00
320.00

160.00

240.00
80.00

320.00

315.68

280.00

200.00

0.53735363%

0.53735363%
1.07470727%

0.53735363%

0.80603045%
0.26867682%

1.07470727%

1.06019872%

0.94036886%

0.67169204%



32

33

35

36

Section 11-T141N-R85W

Section 10-T141N-R85W

Section 9-T141N-R85W

Section 16-T141N-R85W

Section 15-T141N-R85W

Section 14-T141N-R85W

Duane Maier and Karen Maier
Patrick J. Doll and Katherine K. Doll
Tract Total:

Douglas Bauer and Delana Bauer
Cheryl Peltz and Steven D. Peltz
Deborah Bueligen and Daniel Bueligen
Anton J. Heidrich and Cynthia Heidrich
Duane R. Maier

Jesse Maier and Carrie Maier

James Edward Kitzmann and Joann E.
Kitzmann

Tract Total:

Jerome D. Kitzmann and Sharon Kitzmann, as
joint tenants
Tract Total:

State of North Dakota
Tract Total:

Duane R. Maier and Karen Maier
Duane R. Maier and Karen Maier (CFD Seller)

Jacob Maier {CFD Buyer)
Lilly Hintz Henke, f/k/a Lilly Hintz (CFD Seller)

Kelly Hintz and Judith M. Hintz (CFD Buyer)

Jacob Gappert and Elizabeth Gappert
Tract Total:

Patrick J. Doll and Katherine Maier Doll
Jo Anne Hoesel

Jacob Gappert and Elizabeth Gappert
Tract Total:

320.000
320.000
640.000

99.590
60.500
83.650
36.460
80.000
160.000

40.000
560.600

40.000
40.000

40.000
40.000

306.780

0.000
13.220

0.000

160.000
160.000
640.000

320.000
160.000
160.000
640.000

50.00000000%
50.00000000%
100.00000000%

17.76489476%
10.86336068%
14.92151267%

6.50374599%
14.27042455%
28.54084909%

7.13521227%
100.00000000%

100.00000000%
100.00000000%

100.00000000%
100.00000000%

47.93437500%

0.00000000%
2.06562500%

0.00000000%

25.00000000%
25.00000000%
100.00000000%

50.00000000%
25.00000000%
25.00000000%
100.00000000%

1.07470727%
1.07470727%

0.33446905%
0.20453023%
0.28093520%
0.12244946%
0.26867682%
0.53735363%

0.13433841%

0.13433841%

0.13433841%

1.03030842%

0.00000000%
0.04435884%

0.00000000%

0.53735363%
0.53735363%
2.14941454%
0.00000000%
1.07470727%
0.53735363%
0.53735363%

320.00
320.00

99.59
60.90
83.65
36.46
80.00
160.00

40.00

40.00

40.000

306.78

320.00

1.07470727%
1.07470727%

0.33446505%
0.20453023%
0.28053520%
0.12244946%
0.26867682%
0.53735363%

0.13433841%

0.13433841%

0.13433841%

1.03030842%

1.07470727%



38

39

40

41

42

43

44

45

46

Section 13-T141N-R85W

Section 18-T141N-R84W

Section 17-T141N-R84W

Section 16-T141N-R84W

Section 15-T141N-R84W

Section 14-T141N-R84W

Section 21-T141N-R84W

Section 20-T141N-R84W

Section 19-T141N-R84W

Ruby Meyhoff
Jeffrey E. Meyhoff and Shelly Meyhoff,
husband and wife, as joint tenants

Bryan Hoesel and Vicki Hoesel, as joint tenants
Tract Total:

Lyle M. Mosbrucker and Karen Mosbrucker

Delton Heid

Todd C. Heid, a/k/a Todd Heid, and Denise
Heid

Tract Total:

Jean L. Kautzman
James Berg
Susan Jones
Tract Total:

State of North Dakota
Jean L. Kautzman
Beatrice Mosbrucker
Tract Total:

Russell A. Hoesel
Tract Total:

Lee Dresser
Burton & Etheleen Enterprises, LLC
Tract Total:

Wallace D. Arensmeier and Dorothy E.
Arensmeier, as Trustees for the Wallace &
Dorothy Arensmeier Trust, dated October 25,
2016

Tract Total:

Wallace D. Arensmeier and Dorothy E.
Arensmeier, as Trustees for the Wallace &
Dorothy Arensmeier Trust, dated October 25,
2016

Dustin Henke

Daniel Bueligen and Deborah Bueligen

Tract Total:

Lauretta i. Wolff and Jerome Wolff
Michael J. Doll

160.000

240.000

240.000
640.000

318.320
118.960

200.000
637.280

160.000
120.000
360.000
640.000

320.000
160.000
160.000
640.000

320.000
320.000

120.000
40.000
160.000

120.000
120.000

328.000
112.000
160.000
600.000

320.000
80.000

25.00000000%

37.50000000%

37.50000000%
100.00000000%

49.94978659%
18.66683404%

31.38337936%
100.00000000%

25.00000000%
18.75000000%
56.25000000%
100.00000000%

50.00000000%
25.00000000%
25.00000000%
100.00000000%

100.00000000%
100.00000000%

75.00000000%
25.00000000%
100.00000000%

100.00000000%
100.00000000%

54.66666667%
18.66666667%
26.66666667%
100.00000000%

50.15516755%
12.53879189%

0.53735363%

0.80603045%

0.80603045%

1.06906506%
0.39952243%

0.67169204%

0.53735363%

0.40301523%
1.20904568%

1.07470727%
0.53735363%
0.53735363%

1.07470727%

0.40301523%
0.13433841%

0.40301523%

1.10157495%
0.37614754%
0.53735363%

1.07470727%
0.26867682%

160.00

240.00

318.32

160.00
120.00

320.00
160.00
160.00

320.00

40.00

112.00
160.00

320.00
80.00

0.53735363%

0.80603045%

1.06906506%

0.53735363%
0.40301523%

1.07470727%
0.53735363%
0.53735363%

1.07470727%

0.13433841%

0.37614754%
0.53735363%

1.07470727%
0.26867682%



47

48

49

50

Sil

Section 24-T141N-R85W

Section 23-T141N-R85W

Section 22-T141N-R85W

Section 27-T141N-R85W

Ask about CFD

Section 26-T141N-R85W

Marvin Bethke
Tract Total:

Daniel Bueligen and Deborah Bueligen
Bryan Russel Hoesel and Vicki Jane Hoesel

Davis Bueligen
Eunice Bueligen
Tract Total:

Josh Eggers

Fairfiew School District No. 16
L. Michael Rockne and Karen Rockne
M. James Stroup

Larry Stroup

Thomas Stroup

Elizabeth Stroup Menge
Robyn Stroup-Vinje

Daniel Bueligen

Deborah Bueligen

Tract Total:

L. Michael Rockne and Karen Rockne

M. James Stroup

Larry Stroup

Thomas Stroup

Elizabeth Stroup Menge

Robyn Stroup-Vinje

Frances Windhorst, formerly Frances
Klingenstein

Daren Klingenstein and Cheri Klingenstein

Roger Klingenstein and Marvel Klingenstein

Dusty J. Backer and Patricia J. Backer
Tract Total:

Eunice Bueligen

David Bueligen and DeAnn Bueligen

Duane Bueligen and Mildred Bueligen (CFD
Seller)

Shane A. Tellmann and Janna M. Tellman (CFD

Buyer)
Tract Total:

Warren E. Reiner
Josh Eggers
Tract Total:

238.020
638.020

160.000

320.000
159.000

1.000
640.000

238.000
2.000
160.000
33.333
33.333
33-333
33:333
26.667
40.000
40.000
640.000

80.000
16.667
16.667
16.667
16.667
13.333

160.000
317.200
0.730
2.070

640.000

461.400
18.600

0.000

160.000
640.000

480.000
160.000
640.000

37.30604056%
100.00000000%

25.00000000%

50.00000000%
24.,84375000%
0.15625000%
100.00000000%

37.18750000%
0.31250000%
25.00000000%
5.20833333%
5.20833333%
5.20833333%
5.20833333%
4.16666667%
6.25000000%
6.25000000%
100.00000000%

12.50000000%
2.60416667%
2.60416667%
2.60416667%
2.60416667%
2.08333333%

25.00000000%
49,56250000%
0.11406250%
0.32343750%

100.00000000%

72.09375000%
2.90625000%

0.00000000%

25.00000000%
100.00000000%

75.00000000%
25.00000000%
100.00000000%

0.79938070%

0.53735363%

1.07470727%
0.53399517%
0.00335846%

0.79931353%
0.00671692%
0.53735363%
0.11194867%
0.11194867%
0.11194867%
0.11194867%
0.08955894%
0.13433841%
0.13433841%

0.26867682%
0.05597434%
0.05597434%
0.05597434%
0.05597434%
0.04477947%

0.53735363%

1.06530358%

0.00245168%

0.00695201%

1.54959354%

0.06246736%

0.00000000%

0.53735363%

1.61206090%
0.53735363%

238.02

160.00

320.00
159.00
1.00

238.00

40.00
40.00

160.00

317.20

461.40
18.60

160.00

480.00
160.00

0.79938070%

0.53735363%

1.07470727%
0.53399517%
0.00335846%

0.79931353%

0.13433841%
0.13433841%

0.53735363%

1.06530358%

1.54959354%
0.06246736%

0.53735363%

1.61206090%
0.53735363%



52

53

54

55

56

57

Section 25-T141N-R85W

Section 30-T141N-R84W

Section 25-T141N-R84W

Section 32-T141N-R84W

Section 31-T141N-R84W

Section 36-T141N-R85W

Daniel Bueligen and Deborah Bueligen, as joint
tenants

Bryan Russel Hoesel and Vicki Hoesel, Trustees
of the Bryan Hoesel Revocable Living Trust
dated March 30, 2023

Tract Total:

Berger & Miller, LLC
Tract Total:

Paul L. Brandt and Cynthia Brandt
Jamie T. Mosbrucker and Brooke M.
Mosbrucker

Terrence P. Mosbrucker and Diane K.
Mosbrucker

Tract Total:

Churchtown Cemetary Association

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Tract Total:

Berger & Miller, LLC

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Leslie Brandt and Laurie Brandt

Tract Total:

Berger & Miller, LLC

Daniel Bueligen and Deborah Bueligen, as joint
tenants

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Tract Total:

Total Acres:

320.000

320.000

640.000

637.640
637.640

320.000

160.000

160.000
640.000

10.000

150.000
160.000

255.190

60.000

80.000

399.190

233.000

7.000

80.000

320.000

29775.550

50.00000000%

50.00000000%

100.00000000%

100.00000000%
100.00000000%

50.00000000%

25.00000000%

25.00000000%
100.00000000%

6.25000000%

93.75000000%
100.00000000%

64.92858119%

15.03043663%

20.04058218%

100.00000000%

72.81250000%

2.18750000%

25.00000000%
100.00000000%

Total Participation:

1.07470727%

1.07470727%

2.14148857%

1.07470727%

0.53735363%

0.53735363%

0.03358460%

0.50376903%

0.87047930%

0.20150761%
0.26867682%

0.78252123%

0.02350922%

0.26867682%

100.00000000%

320.00

320.00

637.64

320.00

160.00

160.00

10.00

150.00

255.19

60.00
80.00

233.00

7.00

80.00

23920.85

1.07470727%

1.07470727%

2.14148857%

1.07470727%

0.53735363%

0.53735363%

0.03358460%

0.50376903%

0.87047930%

0.20150761%
0.26867682%

0.78252123%

0.02350922%

0.26867682%

80.33722299%



Tract
No.

2

3

Land Description

Section 21-T142N-R84W

Section 20-T142N-R84W

Section 19-T142N-R84W

EXHIBIT B
Tract Summary
Attached to and made part of the Storage Agreement

Tundra West Broom Creek - Secure Geological Storage
Oliver County, North Dakota

Tract Net

Owner Name Acres Tract Participation
Patricia M. Pella 13.333 16.66666667%
Keith Franklin Arthur 13.333 16.66666667%
Ross D. Langseth 6.667 8.33333333%
Ronal J. Langseth and Wendy Langseth 6.667 8.33333333%
Jeanette R. Lange 13.333 16.66666667%
Virginia C. Miller 13.333 16.66666667%
Jacqueline T. Gullickson 13.333 16.66666667%
Tract Total: 80.000 100.00000000%
Donna Yonne Pella 53.333 16.66666667%
Keith Franklin Arthur 26.667 8.33333333%
Heirs/Devisees of Susan Virginia Arthur

Geiger, deceased 26.667 8.33333333%
Ross D. Langseth 26.667 8.33333333%
Ronal J. Langseth and Wendy Langseth 26.667 8.33333333%
Jeanette R. Lange 53.333 16.66666667%
Virginia C. Miller 53.333 16.66666667%
Jacqueline T. Gullickson 53.333 16.66666667%
Tract Total: 320.000 100.00000000%
Pfliger L.L.P. 317.170 100.00000000%

Tract Total: 317.170 100.00000000%

Storage Facility
Participation

0.04477947%
0.04477947%
0.02238973%
0.02238973%
0.04477947%
0.04477947%
0.04477947%

0.17911788%
0.08955894%

0.08955894%
0.08955894%
0.08955894%
0.17911788%
0.17911788%
0.17911788%

1.06520283%

Acreage Leased

13.33
13.33
6.67

6.67

13.33
13.33
13.33

53.33
26.67

26.67
26.67
26.67
53.33
53.33
53.33

317.17

Storage Facility Participation
Leased

0.04477947%
0.04477947%
0.02238973%
0.02238973%
0.04477947%
0.04477947%
0.04477947%

0.17911788%
0.08955894%

0.08955894%
0.08955894%
0.08955894%
0.17911788%
0.17911788%
0.17911788%

1.06520283%



4

5

6

7

8

Section 24-T142N-R85W

Section 25-T142N-R85W

Section 30-T142N-R84W

Section 29-T142N-R84W

Section 28-T142N-R84W

Loren Henke
Tract Total:

Duane F. Bueligen and Mildred Bueligen, as
joint tenants (CFD Seller)

Wesley M. Eggers and Ruth Eggers, as joint
tenants (CFD Buyer)

Eldon Hintz and Judith Hintz, as joint tenants
(CFD Seller and Life Estate)

Aaron Hintz and Jodi Hintz, as joint tenants
(CFD Buyer and Remainderman)

Kent Albers and Deborah Albers, as Joint
Tenants

Chris Albers and Nicole Albers, as Joint
Tenants

Josh Albers and Kelly Albers, as Joint Tenants

Tract Total:

Henry J. Maertens and Mary Ann Maertens

Nathan Dagley and Elizabeth Dagley
Dale M. Miller and Virginia C. Miller
Hannover School District No. 3
Tract Total:

Lucille Bobb and John Bobb, Jr.

Brenda Schwalbe and Rolland Schwalbe
Myron Yantzer

Eugene P. Yantzer and Betty L. Yantzer
Daryl R. Yantzer and Billie R. Yantzer
Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

Arlis Muth a/k/a Arlyce Muth a/k/a Arlyce M.

Muth

lla Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager
Ashley N. Torgerson

Tract Total:

BNI Coal, Ltd.
Tract Total:

320.000
320.000

103.000

377.000

53.333

53.333

53.333
640.000

120.000
40.000
472.120
2.000
634.120

320.000
53.333
5.714
72.381
5.714
5.714
5.714
5.714

19.048
8.000
8.000
8.000
8.000
8.000

40.000

66.667

640.000

440.000
440.000

100.00000000%
100.00000000%

0.00000000%

16.09375000%

58.90625000%

0.00000000%

8.33333333%

8.33333333%

8.33333333%
100.00000000%

18.92386299%
6.30795433%
74.45278496%
0.31539772%
100.00000000%

50.00000000%
8.33333333%
0.89285714%

11.30952381%
0.89285714%
0.89285714%
0.89285714%
0.89285714%

2.97619048%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
6.25000000%
10.41666667%
100.00000000%

100.00000000%
100.00000000%

1.07470727%

0.00000000%

0.34592140%

1.26613950%

0.00000000%

0.17911788%

0.17911788%

0.17911788%

0.40301523%
0.13433841%
1.58559624%
0.00671692%

1.07470727%
0.17911788%
0.01919120%
0.24308855%
0.01919120%
0.01919120%
0.01919120%
0.01919120%

0.06397067%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.13433841%
0.22389735%

1.47772249%

320.00

103.00

377.00

120.00
40.00
472.12

320.00
53.33
5.71
72.38
5.71
5.71
5.71
5.71

19.05
8.00
8.00
8.00
8.00
8.00

40.00

66.67

440.00

1.07470727%

0.34592140%

1.26613950%

0.40301523%
0.13433841%
1.58559624%

1.07470727%
0.17911788%
0.01919120%
0.24308855%
0.01919120%
0.01919120%
0.01919120%
0.01919120%

0.06397067%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.13433841%
0.22389735%

1.47772249%



9

10

Section 34-T142N-R84W

Section 33-T142N-R84W

BNI Coal, Ltd.
Tract Total:

BNI Coal, Ltd.
Tract Total:

480.000
480.000

600.000
600.000

100.00000000%
100.00000000%

107.14285714%
100.00000000%

1.61206090%

2.01507613%

480.00

600.00

1.61206090%

2.01507613%



11

12

13

Section 32-T142N-R84W

Section 31-T142N-R84W

Eugene P. Yantzer and Betty L. Yantzer,
husband and wife, as joint tenants

Arlis Muth, a/k/a Arlyce M. Muth

Ashley N. Torgerson

Brenda Schwalbe and Rolland Schwalbe, wife
and husband, as joint tenants

Myron Yantzer

Daryl R. Yantzer and Billie R. Yantzer, husband
and wife, as joint tenants

Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

Ila Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager, a/k/a
Arlene Skager, husband and wife

Thomas Lipp and Kathleen Lipp, as joint
tenants

Tract Total:

Brenda Schwalbe and Rolland Schwalbe, wife
and husband, as joint tenants

Myron Yantzer

Eugene P. Yantzer and Betty L. Yantzer,
husband and wife, as joint tenants

Daryl R. Yantzer and Billie R. Yantzer, husband
and wife, as joint tenants

Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

Arlyce M. Muth

Ila Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager, a/k/a
Arlene Skager, husband and wife

Steven Ralph Fricke and Marlene B. Fricke,
husband and wife, joint tenants

Tract Total:

Kent Albers and Deborah Albers

72.381
19.048
66.667

53.333
5.714

5.714
5.714
5.714
5.714
8.000
8.000
8.000
8.000
8.000

40.000

320.000
640.000

79.330
11.333

11.333

11.333
11.333
11.333
11.333
11.333
15.866
15.866
15.866
15.866
15.866

79.330

316.680
634.000

53.333

11.30952381%
2.97619048%
10.41666667%

8.33333333%
0.89285714%

0.89285714%
0.89285714%
0.89285714%
0.89285714%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
1.25000000%

6.25000000%

50.00000000%
100.00000000%

12.51261830%
1.78751690%

1.78751690%

1.78751690%
1.78751690%
1.78751690%
1.78751690%
1.78751690%
2.50252366%
2.50252366%
2.50252366%
2.50252366%
2.50252366%

12.51261830%

49.94952681%
100.00000000%

8.33333333%

0.24308855%
0.06397067%
0.22389735%

0.17911788%
0.01919120%

0.01919120%
0.01919120%
0.01919120%
0.01919120%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%

0.13433841%

1.07470727%

0.26642665%
0.03806095%

0.03806095%

0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.05328533%
0.05328533%
0.05328533%
0.05328533%
0.05328533%

0.26642665%

1.06355718%

0.17911788%

72.38
19.05
66.67

53.33
5.71

5.71
5.71
5.71
5.71
8.00
8.00
8.00
8.00
8.00

40.00

79.33
11.33

11.33

11.33
11.33
11.33
11.33
11.33
15.87
15.87
15.87
15.87
15.87

79.33

316.68

0.24308855%
0.06397067%
0.22389735%

0.17911788%
0.01919120%

0.01919120%
0.01919120%
0.01919120%
0.01919120%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%

0.13433841%

0.26642665%
0.03806095%

0.03806095%

0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.05328533%
0.05328533%
0.05328533%
0.05328533%
0.05328533%

0.26642665%

1.06355718%



14

15

16

17

Section 35-T142N-R85W

Section 34-T142N-R85W

Section 33-T142N-R85W

Section 4-T141N-R85W

Chris Albers and Nicole Albers
Josh Albers and Kelly Albers
Eldon H. Hintz and Judith Hintz
Kal Klingenstein

Alice Klingenstein

Thomas Lipp and Kathleen Lipp
Tract Total:

Leslie Henke and Correne Henke, husband and
wife, as joint tenants

Lee Henke and Claire Henke, husband and
wife, as joint tenants

Kelly Hintz and Judith Hintz, husband and wife,
as joint tenants

Donald Haag

Dale M. Haag and Susan Haag, husband and
wife, as joint tenants

Tract Total:

Jerry Scott Henke and Paulette Henke, HW, JT

Linda Splichal and Duane Splichal, HW, JT
Kelly Hintz and Judith Hintz, HW, JT

Lee J. Henke and Claire J. Henke, HW, JT
Rabe Land Partnership, Kyle Rabe managing
partner

Tract Total:

Kyle A. Rabe (CFD Seller)

Corey J. Hintz and Briana R. Hintz (CFD Buyer)
Lilly Hintz Henke (CFD Seller)

Kelly Hintz and Judith Hintz (CFD Buyer)

Kyle A. Rabe

Tract Total:

James E. Kitzmann and JoAnn E. Kitzmann
Gregory C. Maier and Diane Maier
Jerome D. Kitzmann and Sharon Ann Kitzmann

Tract Total:

53.333
53.333
160.000
80.000
80.000
160.000
640.000

160.000

80.000

80.000
160.000

160.000
640.000

60.000
20.000
160.000
80.000

320.000
640.000

0.000

80.000
0.000
80.000
160.000
320.000

159.560

159.270

320.000
638.830

8.33333333%
8.33333333%
25.00000000%
12.50000000%
12.50000000%
25.00000000%
100.00000000%

25.00000000%

12.50000000%

12.50000000%
25.00000000%

25.00000000%
100.00000000%

9.37500000%
3.12500000%
25.00000000%
12.50000000%

50.00000000%
100.00000000%

0.00000000%

25.00000000%
0.00000000%
25.00000000%
50.00000000%
100.00000000%

24.97691092%

24.93151543%

50.09157366%
100.00000000%

0.17911788%
0.17911788%
0.53735363%
0.26867682%
0.26867682%
0.53735363%

0.53735363%

0.26867682%

0.26867682%
0.53735363%

0.53735363%

0.20150761%
0.06716920%
0.53735363%
0.26867682%

1.07470727%

0.00000000%

0.26867682%
0.00000000%
0.26867682%
0.53735363%

0.53587591%
0.53490196%

1.07470727%

160.00
80.00
80.00

160.00

80.00

160.00

160.00

60.00
20.00

80.00

320.00

160.00

159.56
159.27

320.00

0.53735363%
0.26867682%
0.26867682%

0.53735363%

0.26867682%

0.53735363%

0.53735363%

0.20150761%
0.06716920%

0.26867682%

1.07470727%

0.53735363%

0.53587591%
0.53490196%

1.07470727%



18

19

20

21

22

23

24

25

Section 3-T141N-R85W

Section 2-T141N-R85W

Section 1-T141N-R85W

Section 6-T141N-R84W

Section 5-T141N-R84W

Section 4-T141N-R84W

Section 3-T141N-R84W

Section 2-T141N-R84W

Kelly Hintz and Judith M. Hintz

Patricia L. Kitzmann

James Edward Kitzmann and Joann E.
Kitzmann

Cheryl and Steve Peltz

LeRoy James Fyhrie and Angelika Fyhrie
Tract Total:

Donald Haag

Dale Haag, a/k/a Dale M. Haag, and Susan
Haag

Conrad Haag

Tract Total:

Lee Henke and Claire Henke

Lee J. Henke

Claire J. Henke

Steven R. Fricke and Marlene B. Fricke
Tract Total:

Marie Mosbrucker

Steven Ralph Fricke and Marlene B. Fricke
Thomas Lipp and Kathleen Lipp

Tract Total:

Marie Mosbrucker
Thomas Lipp and Kathleen Lipp
Tract Total:

BNI Coal, Ltd.
Baukol-Noonan, Inc.
Tract Total:

Minnkota Power Cooperative, Inc.
Tract Total:

BNI Coal, Ltd.

Eugene Yantzer and Betty Yantzer, as joint
tenants

Tract Total:

318.060
7.010

152.990
147.600

12.400
638.060

159.390

159.090
320.000
638.480

319.640
79.930
79.930

160.000

639.500

321.130
157.060
157.370
635.560

481.170
160.570
641.740

620.520
20.000
640.520

639.900
639.900

104.550

104.710
209.260

49.84797668%
1.09864276%

23.97736890%
23.13262076%
1.94339090%
100.00000000%

24.96397695%

24.91699035%
50.11903270%
100.00000000%

49.98279906%
12.49882721%
12.49882721%
25.01954652%
100.00000000%

50.52709422%
24.71206495%
24.76084083%
100.00000000%

75.00350724%
25.02922700%
100.03273424%

96.95625000%
3.12500000%
100.08125000%

100.00000000%
100.00000000%

49.96177005%

50.03822995%
100.00000000%

1.06819186%
0.02354281%

0.51381083%

0.49570873%

0.04164491%

0.53530497%

0.53429744%

1.07470727%

1.07349822%
0.26844172%
0.26844172%
0.53735363%

1.07850233%
0.52747976%
0.52852088%

1.61599030%
0.53926796%

2.08399173%
0.06716920%

2.14907869%

0.35112702%

0.35166437%

152.99

147.60

12.40

159.39

159.09

320.00

319.64
79.93
79.93

160.00

321.13
157.06

481.17

620.52
20.00

639.90

104.55

0.51381083%

0.49570873%

0.04164491%

0.53530497%

0.53429744%

1.07470727%

1.07349822%
0.26844172%
0.26844172%
0.53735363%

1.07850233%
0.52747976%

1.61599030%

2.08399173%
0.06716920%

2.14907869%

0.35112702%



26

27

28

29

30

31

Section 11-T141N-R84W

Section 10-T141N-R84W

Section 9-T141N-R84W

Section 8-T141N-R84W

Section 7-T141N-R84W

Section 12-T141N-R85W

David O. Berger and Debra A. Berger, as joint
tenants

Lee Dresser

Tract Total:

Kenneth W. Reinke and Darlene Reinke
Tract Total:

BNI Coal, Ltd.

Jeff Reinke

Brian V. Letzring and Joell M. Letzring,
husband and wife, as joint tenants
Tract Total:

Calvin K. Mosbrucker

Dean M. Mosbrucker

Brian D. Mosbrucker

Lorie A. Makelke

Church School District #4

Tim G. Doll and Dianne R. Doll
Patrick J. Doll and Katherine K. Doll
Tract Total:

Keith Dahl and Vivian Dahl, as joint tenants

Steve Fricke and Marlene Fricke, as joint
tenants
Tract Total:

Thomas Haag and Sharon Haag, as joint
tenants
Patrick and Katherine Doll, as joint tenants

Edward Meyhoff and Rosemary Meyhoff, as
joint tenants (CFD Seller)

Jeffery and Shelly Meyhoff, as joint tenants
(CFD Buyer)
Tract Total:

160.000
160.000
320.000

640.000
640.000

160.000
320.000

160.000
640.000

79.500
79.500
79.500
79.500
2.000
240.000
80.000
640.000

320.000

315.680

635.680

280.000

200.000

160.000
640.000

50.00000000%
50.00000000%
100.00000000%

100.00000000%
100.00000000%

25.00000000%
50.00000000%

25.00000000%
100.00000000%

12.42187500%
12.42187500%
12.42187500%
12.42187500%
0.31250000%
37.50000000%
12.50000000%
100.00000000%

50.33979361%

49.66020639%

100.00000000%

43.75000000%

31.25000000%

0.00000000%

25.00000000%
100.00000000%

0.53735363%
0.53735363%

2.14941454%

0.53735363%

1.07470727%

0.53735363%

0.26699759%

0.26699759%

0.26699759%

0.26699759%

0.00671692%

0.80603045%
0.26867682%

1.07470727%

1.06019872%

0.94036886%

0.67169204%

0.00000000%

0.53735363%

160.00

160.00
320.00

160.00

240.00
80.00

320.00

315.68

280.00

200.00

0.53735363%

0.53735363%
1.07470727%

0.53735363%

0.80603045%
0.26867682%

1.07470727%

1.06019872%

0.94036886%

0.67169204%



36

Section 11-T141N-R85W

Section 10-T141N-R85W

Section 9-T141N-R85W

Section 16-T141N-R85W

Section 15-T141N-R85W

Section 14-T141N-R85W

Duane Maier and Karen Maier
Patrick J. Doll and Katherine K. Doll
Tract Total:

Douglas Bauer and Delana Bauer
Cheryl Peltz and Steven D. Peltz
Deborah Bueligen and Daniel Bueligen
Anton J. Heidrich and Cynthia Heidrich
Duane R. Maier

Jesse Maier and Carrie Maier

James Edward Kitzmann and Joann E.
Kitzmann

Tract Total:

Jerome D. Kitzmann and Sharon Kitzmann, as
joint tenants
Tract Total:

State of North Dakota
Tract Total:

Duane R. Maier and Karen Maier
Duane R. Maier and Karen Maier (CFD Seller)

Jacob Maier (CFD Buyer)
Lilly Hintz Henke, f/k/a Lilly Hintz (CFD Seller)

Kelly Hintz and Judith M. Hintz (CFD Buyer)

Jacob Gappert and Elizabeth Gappert
Tract Total:

Patrick J. Doll and Katherine Maier Dol
Jo Anne Hoesel

Jacob Gappert and Elizabeth Gappert
Tract Total:

320.000
320.000
640.000

99.590
60.900
83.650
36.460
80.000
160.000

40.000
560.600

40.000
40.000

40.000
40.000

306.780

0.000
13.220

0.000

160.000
160.000
640.000

320.000
160.000
160.000
640.000

50.00000000%
50.00000000%
100.00000000%

17.76489476%
10.86336068%
14.92151267%

6.50374599%
14.27042455%
28.54084909%

7.13521227%
100.00000000%

100.00000000%
100.00000000%

100.00000000%
100.00000000%

47.93437500%

0.00000000%
2.06562500%

0.00000000%

25.00000000%
25.00000000%
100.00000000%

50.00000000%
25.00000000%
25.00000000%
100.00000000%

1.07470727%
1.07470727%

0.33446905%
0.20453023%
0.28093520%
0.12244946%
0.26867682%
0.53735363%

0.13433841%

0.13433841%

0.13433841%

1.03030842%

0.00000000%
0.04439884%

0.00000000%

0.53735363%
0.53735363%
2.14941454%
0.00000000%
1.07470727%
0.53735363%
0.53735363%

320.00
320.00

99.59
60.90
83.65
36.46
80.00
160.00

40.00

40.00

40.000

306.78

320.00

1.07470727%
1.07470727%

0.33446905%
0.20453023%
0.28093520%
0.12244946%
0.26867682%
0.53735363%

0.13433841%

0.13433841%

0.13433841%

1.03030842%

1.07470727%



38

39

40

41

42

43

44

45

46

Section 13-T141N-R85W

Section 18-T141N-R84W

Section 17-T141N-R84W

Section 16-T141N-R84W

Section 15-T141N-R84W

Section 14-T141N-R84W

Section 21-T141N-R84W

Section 20-T141N-R84W

Section 19-T141N-R84W

Ruby Meyhoff
Jeffrey E. Meyhoff and Shelly Meyhoff,
husband and wife, as joint tenants

Bryan Hoesel and Vicki Hoesel, as joint tenants
Tract Total:

Lyle M. Mosbrucker and Karen Mosbrucker

Delton Heid

Todd C. Heid, a/k/a Todd Heid, and Denise
Heid

Tract Total:

Jean L. Kautzman
James Berg
Susan Jones
Tract Total:

State of North Dakota
Jean L. Kautzman
Beatrice Mosbrucker
Tract Total:

Russell A. Hoesel
Tract Total:

Lee Dresser
Burton & Etheleen Enterprises, LLC
Tract Total:

Wallace D. Arensmeier and Dorothy E.
Arensmeier, as Trustees for the Wallace &
Dorothy Arensmeier Trust, dated October 25,
2016

Tract Total:

Wallace D. Arensmeier and Dorothy E.
Arensmeier, as Trustees for the Wallace &
Dorothy Arensmeier Trust, dated October 25,
2016

Dustin Henke

Daniel Bueligen and Deborah Bueligen

Tract Total:

Lauretta I. Wolff and Jerome Wolff
Michael J. Doll

160.000

240.000

240.000
640.000

318.320
118.960

200.000
637.280

160.000
120.000
360.000
640.000

320.000
160.000
160.000
640.000

320.000
320.000

120.000
40.000
160.000

120.000
120.000

328.000
112.000
160.000
600.000

320.000
80.000

25.00000000%

37.50000000%

37.50000000%
100.00000000%

49.94978659%
18.66683404%

31.38337936%
100.00000000%

25.00000000%
18.75000000%
56.25000000%
100.00000000%

50.00000000%
25.00000000%
25.00000000%
100.00000000%

100.00000000%
100.00000000%

75.00000000%
25.00000000%
100.00000000%

100.00000000%
100.00000000%

54.66666667%
18.66666667%
26.66666667%
100.00000000%

50.15516755%
12.53879189%

0.53735363%

0.80603045%

0.80603045%

1.06906506%
0.39952243%

0.67169204%

0.53735363%

0.40301523%
1.20904568%

1.07470727%
0.53735363%
0.53735363%

1.07470727%

0.40301523%
0.13433841%

0.40301523%

1.10157495%
0.37614754%
0.53735363%

1.07470727%
0.26867682%

160.00

240.00

318.32

160.00
120.00

320.00
160.00
160.00

320.00

40.00

112.00
160.00

320.00
80.00

0.53735363%

0.80603045%

1.06906506%

0.53735363%
0.40301523%

1.07470727%
0.53735363%
0.53735363%

1.07470727%

0.13433841%

0.37614754%
0.53735363%

1.07470727%
0.26867682%



47

48

49

50

51

Section 24-T141N-R85W

Section 23-T141N-R85W

Section 22-T141N-R85W

Section 27-T141N-R85W

Ask about CFD

Section 26-T141N-R85W

Marvin Bethke
Tract Total:

Daniel Bueligen and Deborah Bueligen
Bryan Russel Hoesel and Vicki Jane Hoesel

Davis Bueligen
Eunice Bueligen
Tract Total:

Josh Eggers

Fairfiew School District No. 16
L. Michael Rockne and Karen Rockne
M. James Stroup

Larry Stroup

Thomas Stroup

Elizabeth Stroup Menge
Robyn Stroup-Vinje

Daniel Bueligen

Deborah Bueligen

Tract Total:

L. Michael Rockne and Karen Rockne

M. James Stroup

Larry Stroup

Thomas Stroup

Elizabeth Stroup Menge

Robyn Stroup-Vinje

Frances Windhorst, formerly Frances
Klingenstein

Daren Klingenstein and Cheri Klingenstein

Roger Klingenstein and Marvel Klingenstein

Dusty J. Backer and Patricia J. Backer
Tract Total:

Eunice Bueligen

David Bueligen and DeAnn Bueligen

Duane Bueligen and Mildred Bueligen (CFD
Seller)

Shane A. Tellmann and Janna M. Tellman (CFD

Buyer)
Tract Total:

Warren E. Reiner
Josh Eggers
Tract Total:

238.020
638.020

160.000

320.000
159.000

1.000
640.000

238.000
2.000
160.000
33.333
33.333
33.333
33.333
26.667
40.000
40.000
640.000

80.000
16.667
16.667
16.667
16.667
13.333

160.000

317.200

0.730

2.070

640.000

461.400
18.600

0.000

160.000
640.000

480.000
160.000
640.000

37.30604056%
100.00000000%

25.00000000%

50.00000000%
24.84375000%
0.15625000%
100.00000000%

37.18750000%
0.31250000%
25.00000000%
5.20833333%
5.20833333%
5.20833333%
5.20833333%
4.16666667%
6.25000000%
6.25000000%
100.00000000%

12.50000000%
2.60416667%
2.60416667%
2.60416667%
2.60416667%
2.08333333%

25.00000000%

49.56250000%

0.11406250%

0.32343750%

100.00000000%

72.09375000%
2.90625000%

0.00000000%

25.00000000%
100.00000000%

75.00000000%
25.00000000%
100.00000000%

0.79938070%

0.53735363%

1.07470727%
0.53399517%
0.00335846%

0.79931353%
0.00671692%
0.53735363%
0.11194867%
0.11194867%
0.11194867%
0.11194867%
0.08955894%
0.13433841%
0.13433841%

0.26867682%
0.05597434%
0.05597434%
0.05597434%
0.05597434%
0.04477947%

0.53735363%

1.06530358%

0.00245168%

0.00695201%

1.54959354%

0.06246736%

0.00000000%

0.53735363%

1.61206090%
0.53735363%

238.02

160.00

320.00
159.00
1.00

238.00

40.00
40.00

160.00

317.20

461.40
18.60

160.00

480.00
160.00

0.79938070%

0.53735363%

1.07470727%
0.53399517%
0.00335846%

0.79931353%

0.13433841%
0.13433841%

0.53735363%

1.06530358%

1.54959354%
0.06246736%

0.53735363%

1.61206090%
0.53735363%



52

53

54

55

56

57

Section 25-T141N-R85W

Section 30-T141N-R84W

Section 29-T141N-R84W

Section 32-T141N-R84W

Section 31-T141N-R84W

Section 36-T141N-R85W

Daniel Bueligen and Deborah Bueligen, as joint
tenants

Bryan Russel Hoesel and Vicki Hoesel, Trustees
of the Bryan Hoesel Revocable Living Trust
dated March 30, 2023

Tract Total:

Berger & Miller, LLC
Tract Total:

Paul L. Brandt and Cynthia Brandt
Jamie T. Mosbrucker and Brooke M.
Mosbrucker

Terrence P. Mosbrucker and Diane K.
Mosbrucker

Tract Total:

Churchtown Cemetary Association

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Tract Total:

Berger & Miller, LLC

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Leslie Brandt and Laurie Brandt

Tract Total:

Berger & Miller, LLC

Daniel Bueligen and Deborah Bueligen, as joint
tenants

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Tract Total:

Total Acres:

320.000

320.000

640.000

637.640
637.640

320.000

160.000

160.000
640.000

10.000

150.000
160.000

259.190

60.000

80.000

399.190

233.000

7.000

80.000

320.000

29775.550

50.00000000%

50.00000000%

100.00000000%

100.00000000%
100.00000000%

50.00000000%

25.00000000%

25.00000000%
100.00000000%

6.25000000%

93.75000000%
100.00000000%

64.92898119%

15.03043663%

20.04058218%

100.00000000%

72.81250000%

2.18750000%

25.00000000%
100.00000000%

Total Participation:

1.07470727%

1.07470727%

2.14148857%

1.07470727%

0.53735363%

0.53735363%

0.03358460%

0.50376903%

0.87047930%

0.20150761%

0.26867682%

0.78252123%

0.02350922%

0.26867682%

100.00000000%

320.00

320.00

637.64

320.00

160.00

160.00

10.00

150.00

259.19

60.00

80.00

233.00

7.00

80.00

23920.85

1.07470727%

1.07470727%

2.14148857%

1.07470727%

0.53735363%

0.53735363%

0.03358460%

0.50376903%

0.87047930%

0.20150761%

0.26867682%

0.78252123%

0.02350922%

0.26867682%

80.33722299%



STORAGE AGREEMENT
DCC WEST BROOM CREEK - SECURE GEOLOGIC STORAGE
OLIVER COUNTY, NORTH DAKOTA

Supplemental
Exhibit B
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AGREEMENT:

It is agreed as follows:
ARTICLE 1
DEFINITIONS

As used in this Agreement:

1.1 Carbon Dioxide means carbon dioxide in gaseous, liquid, or supercritical fluid state

together with incidental associated substances derived from the source materials, capture process and
any substances added or used to enable or improve the injection process.
12  Commission means the North Dakota Industrial Commission.

13  Effective Date is the time and date this Agreement becomes effective as provided in

Article 14.

1.4  Facility Area is the land described by Tracts in Exhibit “B” and shown on Exhibit
“A” containing 29,775.55 acres, more or less.

1.5 Party is any individual, corporation, limited liability company, partnership,
association, receiver, trustee, curator, executor, administrator, guardian, tutor, fiduciary, or other
representative of any kind, any department, agency, or instrumentality of the state, or any
governmental subdivision thereof, or any other entity capable of holding an interest in the Storage
Reservoir.

1.6  Pore Space means a cavity or void, whether natural or artificially created, in any
subsurface stratum.

17  PoreSpace Interest is a right to or interest in the Pore Space in any Tract within the

boundaries of the Facility Area.

1.8  Pore Space Owner is a Party hereto who owns Pore Space Interest.
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1.9  Storage Equipment is any personal property, lease, easement, and well equipment,

plants and other facilities and equipment for use in Storage Operations.

1.10 Storage Expense is all costs, expense or indebtedness incurred by the Storage

Operator pursuant to this Agreement for or on account of Storage Operations.

1.11  Storage Facility is the unitized or amalgamated Storage Reservoir created pursuant

to an order of the Commission.

1.12  Storage Facility Participation is the percentage shown on Exhibit “C” for allocating

payments for use of the Pore Space under each Tract identified in Exhibit “B”.

1.13  Storage Operations are all operations conducted by the Storage Operator pursuant to

this Agreement or otherwise authorized by any lease covering any Pore Space Interest.

1.14 Storage Operator is the person or entity named in Section 4.1 of this Agreement.

1.15 Storage Reservoir consists of the Pore Space and confining subsurface strata

underlying the Facility Area described as the Opeche-Picard (Upper Confining Zone), Broom Creek
(Storage Reservoir/Injection Zone), and Amsden (Lower Confining Zone) Formation(s) and which
are defined as identified by the well logging suite performed at two stratigraphic wells, the J-LOC 1
well (File No. 37380) and the J-ROC 1 well (File No. 37672). The log suites included caliper,
gamma ray (GR), density, porosity (neutron, density), dipole sonic, resistivity, spectral GR, a
combinable magnetic resonance (CMR), and fracture finder log. Further, the logs were used to pick
formation top depths and interpret lithology, petrophysical properties, and time-to-depth shifting of
seismic data obtained from two 3D seismic surveys covering an area totaling 18.5 miles in and
around the J-ROC 1 (located in Section 4, Township 141 North, Range 83 West) and the J-LOC 1
(located in Section 27, Township 142 North, Range 84 West) stratigraphic wells located in Oliver

County, North Dakota. Formation top depths were picked from the top of the Pierre Formation to the
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top of the Precambrian. These logs and data which encompass the stratigraphic interval from an
average depth of 4,650 feet to an average depth of 5,450 feet within the limits of the Facility Area.

1.16 Storage Rights are the rights to explore, develop, and operate lands within the

Facility Area for the storage of Storage Substances.

1.17 Storage Substances are Carbon Dioxide and incidental associated substances, fluids,

and minerals.
1.18  Tract is the land described as such and given a Tract number in Exhibit “B.”

ARTICLE 2
EXHIBITS

2.1 Exhibits. The following exhibits, which are attached hereto, are incorporated herein
by reference:

2.1.1 Exhibit “A” is a map that shows the boundary lines of the DCC West Broom
Creek Facility Area and the tracts therein;

2.1.2 Exhibit “B” is a schedule that describes the acres of each Tract in the DCC
West Broom Creek Facility Area;

2.1.3 Exhibit “C” is a schedule that shows the Storage Facility Participation of
each Tract; and

2.1.4 Exhibit “D” is a form of Surface Use and Pore Space Lease.

AN Reference to Exhibits. When reference is made to an exhibit, it is to the exhibit as

originally attached or, if revised, to the last revision.

2.3 Exhibits Considered Correct. Exhibits “A,” “B,” “C” and “D” shall be considered

to be correct until revised as herein provided.
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2.4  Correcting Errors. The shapes and descriptions of the respective Tracts have been

established by using the best information available. If it subsequently appears that any Tract,
mechanical miscalculation or clerical error has been made, Storage Operator, with the approval of
Pore Space Owners whose interest is affected, shall correct the mistake by revising the exhibits to
conform to the facts. The revision shall not include any re-evaluation of engineering or geological
interpretations used in determining Storage Facility Participation. Each such revision of an exhibit
made prior to thirty (30) days after the Effective Date shall be effective as of the Effective Date.
Each such revision thereafter made shall be effective at 7:00 a.m. on the first day of the calendar
month next following the filing for record of the revised exhibit or on such other date as may be
determined by Storage Operator and set forth in the revised exhibit.

2.5  Filing Revised Exhibits. If an exhibit is revised, Storage Operator shall execute an

appropriate instrument with the revised exhibit attached and file the same for record in the county or
counties in which this Agreement or memorandum of the same is recorded and shall also file the
amended changes with the Commission.

ARTICLE 3
CREATION AND EFFECT OF STORAGE FACILITY

3.1 Unleased Pore Space Interests. Any Pore Space Owner in the Storage Facility who

owns a Pore Space Interest in the Storage Reservoir that is not leased for the purposes of this
Agreement and during the term hereof, shall be treated as if it were subject to the Surface Use and
Pore Space Lease attached hereto as Exhibit “D”.

3.2  Amalgamation of Pore Space. All Pore Space Interests in and to the Tracts are

hereby amalgamated and combined insofar as the respective Pore Space Interests pertain to the

Storage Reservoir, so that Storage Operations may be conducted with respect to said Storage
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Reservoir as if all of the Pore Space Interests in the Facility Area had been included in a single lease
executed by all Pore Space Owners, as lessors, in favor of Storage Operator, as lessee and as if the
lease contained all of the provisions of this Agreement.

33 Amendment of Leases and Other Agreements. The provisions of the various

leases, agreements, or other instruments pertaining to the respective Tracts or the storage of the
Storage Substances therein, including the Surface Use and Pore Space Lease attached hereto as
Exhibit “D”, are amended to the extent necessary to make them conform to the provisions of this
Agreement, but otherwise shall remain in effect.

3.4  Continuation of Leases and Term Interests. Injection in to any part of the Storage

Reservoir, or other Storage Operations, shall be considered as injection in to or upon each Tract
within said Storage Reservoir, and such injection or operations shall continue in effect as to each
lease as to all lands and formations covered thereby just as if such operations were conducted on and
as if a well were injecting in each Tract within said Storage Reservoir.

3.5  Titles Unaffected by Storage. Nothing herein shall be construed to result in the

transfer of title of the Pore Space Interest of any Party hereto to any other Party or to Storage
Operator.

3.6  Injection Rights. Storage Operator is hereby granted the right to inject into the

Storage Reservoir any Storage Substances in whatever amounts - Storage Operator may deem
expedient for Storage Operations, together with the right to drill, use, and maintain injection wells in
the Facility Area, and to use for injection purposes.

3.7  Transfer of Storage Substances from Storage Facility. Storage Operator may

transfer from the Storage Facility any Storage Substances, in whatever amounts Storage Operator

may deem expedient for Storage Operations, to any other reservoir, subsurface stratum or formation
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permitted by the Commission for the storage of carbon dioxide under Chapter 38-22 of the North

Dakota Century Code.

3.8  Receipt of Storage Substances. Storage Operator may accept and receive into the

Storage Facility any Storage Substances, in whatever amounts Storage Operator may deem expedient
for Storage Operations, being stored in any other reservoir, subsurface stratum or formation
permitted by the Commission for the storage of carbon dioxide under Chapter 38-22 of the North
Dakota Century Code.

3.9  Royalty Payments Upon Transfer. The transfer or receipt of Storage Substances

out of or into the Storage Facility shall be disregarded for the purposes of calculating the royalty
under any lease covering a Pore Space Interest (including Exhibit “D”) and shall not affect the
allocation of Storage Substances injected into the Storage Facility through the surface of the Facility
Area in accordance with Article 6 of this Agreement; provided, however, that the Storage Operator
shall be liable to any Pore Space Owner within Storage Facility who has not been previously
compensated for the injection of the Storage Substances received into the Storage Facility.

3.10 Cooperative Agreements. Storage Operator may enter into cooperative agreements

with respect to lands adjacent to the Facility Area for the purpose of coordinating Storage
Operations. Such cooperative agreements may include, but shall not be limited to, agreements
regarding the transfer and receipt of Storage Substances pursuant to Sections 3.7 and 3.8 of this
Agreement.

3.11 Border Agreements. Storage Operator may enter into an agreement or agreements

with owners of adjacent lands with respect to operations which may enhance the injection of the
Storage Substances in the Storage Reservoir in the Facility Area or which may otherwise be

necessary for the conduct of Storage Operations.
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ARTICLE 4
STORAGE OPERATIONS

4.1 Storage Operator. DCC West Project LLC is hereby designated as the initial

Storage Operator. Storage Operator shall have the exclusive right to conduct Storage Operations,
which shall conform to the provisions of this Agreement and any lease covering a Pore Space
Interest. If there is any conflict between such agreements, this Agreement shall govern.

4.2 Successor Operators. The initial Storage Operator and any subsequent operator

may, at any time, transfer operatorship of the Storage Facility with and upon the approval of the
Commission.

43 Method of Operation. Storage Operator shall engage in Storage Operations with

diligence and in accordance with good engineering and injection practices.

4.4 Change of Method of Operation. As permitted by the Commission nothing herein

shall prevent Storage Operator from discontinuing or changing in whole or in part any method of
operation which, in its opinion, is no longer in accord with good engineering or injection practices.
Other methods of operation may be conducted or changes may be made by Storage Operator from
time to time if determined by it to be feasible, necessary or desirable to increase the injection or

storage of Storage Substances.

ARTICLE 5
TRACT PARTICIPATIONS

$.1 Tract Participations. The Storage Facility Participation of each Tract is shown in

Exhibit “C.” The Storage Facility Participation of each Tract shall be based 100% upon the ratio of
surface acres in each Tract to the total surface acres for all Tracts within the Facility Area.

32 Relative Storage Facility Participations. Ifthe Facility Areais enlarged or reduced,

the revised Storage Facility Participation of the Tracts remaining in the Facility Area and which were
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within the Facility Area prior to the enlargement or reduction shall remain in the same ratio to one
another.

ARTICLE 6
ALLOCATION OF STORAGE SUBSTANCES

6.1 Allocation of Tracts. All Storage Substances injected shall be allocated to the

several Tracts in accordance with the respective Storage Facility Participation effective during the
period that the Storage Substances are injected. The amount of Storage Substances allocated to each
tract, regardless of whether the amount is more or less than the actual injection of Storage
Substances from the well or wells, if any, on such Tract, shall be deemed for all purposes to have
been injected into such Tract. Subject to Section 3.9, Storage Substances transferred or received
pursuant to Sections 3.7 and 3.8 of this Agreement shall be disregarded for the purposes of this
Section 6.1.

6.2  Distribution within Tracts. The Storage Substances injected and allocated to each

Tract shall be distributed among, or accounted for to the Pore Space Owners who own a Pore Space
Interest in such Tract in accordance with each Pore Space Owner’s Storage Facility Participation
effective during the period that the Storage Substances were injected. If any Pore Space Interestina
Tract hereafter becomes divided and owned in severalty as to different parts of the Tract, the owners
of the divided interests, in the absence of an agreement providing for a different division, shall be
compensated for the storage of the Storage Substances in proportion to the surface acreage of their
respective parts of the Tract. Subject to Section 3.9, Storage Substances transferred or received
pursuant to Sections 3.7 and 3.8 of this Agreement shall be disregarded for the purposes of this

Section 6.2.
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ARTICLE 7
TITLES

Al Warranty and Indemnity. Each Pore Space Owner who, by acceptance of revenue

for the injection of Storage Substances into the Storage Reservoir, shall be deemed to have
warranted title to its Pore Space Interest, and, upon receipt of the proceeds thereof to the credit of
such interest, shall indemnify and hold harmless the Storage Operator and other Parties from any
loss due to failure, in whole or in part, of its title to any such interest.

7.2  Injection When Title Is in Dispute. If the title or right of any Pore Space Owner

claiming the right to receive all or any portion of the proceeds for the storage of any Storage
Substances allocated to a Tract is in dispute, Storage Operator shall require that the Pore Space
Owner to whom the proceeds thereof are paid to furnish security for the proper accounting thereof to
the rightful Pore Space Owner, if the title or right of such Pore Space Owner fails in whole or in part.

7.3  Payments of Taxes to Protect Title. The owner of surface rights to lands within the

Facility Area is responsible for the payment of any ad valorem taxes on all such rights, interests or
property, unless such owner and the Storage Operator otherwise agree. If any ad valorem taxes are
not paid by or for such owner when due, Storage Operator may at any time prior to tax sale or
expiration of period of redemption after tax sale, pay the tax, redeem such rights, interests or
property, and discharge the tax lien. Storage Operator shall, if possible, withhold from any proceeds
derived from the storage of Storage Substances otherwise due any Pore Space Owner who is a
delinquent taxpayer up to an amount sufficient to defray the costs of such payment or redemption;
provided that such withholding to be credited to the Storage Operator. Such withholding shall be
without prejudice to any other remedy available to Storage Operator.

7.4  Pore Space Interest Titles. If title to a Pore Space Interest fails, but the tract to
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which it relates is not removed from the Facility Area, the Party whose title failed shall not be
entitled to share under this Agreement with respect to that interest.

ARTICLE 8
EASEMENTS OR USE OF SURFACE

8.1 Grant of Easement. Storage Operator shall have the right to use as much of the

surface of the land within the Facility Area as may be reasonably necessary for Storage Operations
and the injection of Storage Substances.

8.2  Use of Water. Storage Operator shall have and is hereby granted free use of water
from the Facility Area for Storage Operations, except water from any well, lake, pond or irrigation
ditch of a Pore Space Owner; notwithstanding the foregoing, Storage Operator may access any well,
lake, or pond as provided in Exhibit “D”.

8.3  Surface Damages. Storage Operator shall pay surface owners for damage to growing

crops, timber, fences, improvements and structures located on the Facility Area that result from
Storage Operations.

8.4  Surface and Sub-Surface Operating Rights. Except to the extent modified in this

Agreement, Storage Operator shall have the same rights to use the surface and sub-surface and use of
water and any other rights granted to Storage Operator in any lease covering Pore Space Interests.
Except to the extent expanded by this Agreement or the extent that such rights are common to the
effected leases, the rights granted by a lease may be exercised only on the land covered by that lease.
Storage Operator will to the extent possible minimize surface impacts.

ARTICLE 9
ENLARGEMENT OF STORAGE FACILITY

9.1 Enlargement of Storage Facility. The Storage Facility may be enlarged from time

to time to include acreage and formations reasonably proven to be geologically capable of storing
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Storage Substances. Any expansion must be approved in accordance with the rules and regulations
of the Commission.

9.2  Determination of Tract Participation. Storage Operator, subject to Section 5.2,

shall determine the Storage Facility Participation of each Tract within the Storage Facility as
enlarged, and shall revise Exhibits “A”, “B” and “C” accordingly and in accordance with the rules,
regulations and orders of the Commission.

9.3 Effective Date. The effective date of any enlargement of the Storage Facility shall be
effective as determined by the Commission.

ARTICLE 10
TRANSFER OF TITLE PARTITION

10.1 Transfer of Title. Any conveyance of all or part of any interest owned by any Party

hereto with respect to any Tract shall be made expressly subject to this Agreement. No change of
title shall be binding upon Storage Operator, or any Party hereto other than the Party so transferring,
until 7:00 a.m. on the first day of the calendar month following thirty (30) days from the date of
receipt by Storage Operator of a photocopy, or a certified copy, of the recorded or filed instrument
evidencing such a change in ownership.

10.2  Waiver of Rights to Partition. Each Party hereto agrees that, during the existence of

this Agreement, it will not resort to any action to partition any Tract or parcel within the Facility
Area or the facilities used in the development or operation thereof, and to that extent waives the

benefits or laws authorizing such partition.

ARTICLE 11
RELATIONSHIP OF PARTIES

11.1  No Partnership. The duties, obligations and liabilities arising hereunder shall be

several and not joint or collective. This Agreement is not intended to create, and shall not be
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construed to create, an association or trust, or to impose a partnership duty, obligation or liability
with regard to any one or more of the Parties hereto. Each Party hereto shall be individually
responsible for its own obligations as herein provided.

11.2  No Joint Marketing. This Agreement is not intended to provide, and shall not be

construed to provide, directly or indirectly, for any joint marketing of Storage Substances.

11.3  Pore Space Owners Free of Costs. This Agreement is not intended to impose, and

shall not be construed to impose, upon any Pore Space Owner any obligation to pay any Storage
Expense unless such Pore Space Owner is otherwise so obligated.

11.4 Information to Pore Space Owners. Each Pore Space Owner shall be entitled to all

information in possession of Storage Operator to which such Pore Space Owner is entitled by an
existing lease or a lease imposed by this Agreement.

ARTICLE 12
LAWS AND REGULATIONS

12.1 Laws and Regulations. This Agreement shall be subject to all applicable federal,

state and municipal laws, rules, regulations and orders.

ARTICLE 13
FORCE MAJEURE

13.1 Force Majeure. All obligations imposed by this Agreement on each Party, except

for the payment of money, shall be suspended while compliance is prevented, in whole or in part, by
a labor dispute, fire, war, civil disturbance, or act of God; by federal, state or municipal laws; by any
rule, regulation or order of a governmental agency; by inability to secure materials; or by any other
cause or causes, whether similar or dissimilar, beyond reasonable control of the Party. No Party

shall be required against their will to adjust or settle any labor dispute. Neither this Agreement nor
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any lease or other instrument subject hereto shall be terminated by reason of suspension of Storage
Operations due to any one or more of the causes set forth in this Article.

ARTICLE 14
EFFECTIVE DATE

14.1 Effective Date. This Agreement shall become effective as determined by the

Commission.

14.2  Certificate of Effectiveness. Storage Operator shall file for record in the county or

counties in which the land affected is located a certificate stating the Effective Date of this

Agreement.
ARTICLE 15
TERM
15.1 Term. Unless sooner terminated in the manner hereinafter provided or by order of
the Commission, this Agreement shall remain in full force and effect until the Commission has
issued a certificate of project completion with respect to the Storage Facility in accordance with

§ 38-22-17 of the North Dakota Century Code.

15.2 Termination by Storage Operator. This Agreement may be terminated at any time

by the Storage Operator with the approval of the Commission.

15.3  Effect of Termination. Upon termination of this Agreement all Storage Operations

shall cease. Each lease and other agreement covering Pore Space within the Facility Area shall
remain in force for ninety (90) days after the date on which this Agreement terminates, and for such
further period as is provided by Exhibit “D” or other agreement.

15.4 Salvaging Equipment Upon Termination. If not otherwise granted by Exhibit “D”

or other instruments affecting each Tract, Pore Space Owners hereby grant Storage Operator a period
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of six (6) months after the date of termination of this Agreement within which to salvage and remove
Storage Equipment.

15.5 Certificate of Termination. Upon termination of this Agreement, Storage Operator

shall file for record in the county or counties in which the land affected is located a certificate that
this Agreement has terminated, stating its termination date.

ARTICLE 16
APPROVAL

16.1 Original, Counterpart or Other Instrument. A Pore Space Owner may approve

this Agreement by signing the original of this instrument, a counterpart thereof, ratification or
joinder or other instrument approving this instrument hereto. The signing of any such instrument
shall have the same effect as if all Parties had signed the same instrument.

16.2 Joinder in Dual Capacity. Execution as herein provided by any Party as either a

Pore Space Owner or the Storage Operator shall commit all interests owned or controlled by such
Party and any additional interest thereafter acquired in the Facility Area.

16.3 Approval by the North Dakota Industrial Commission.

Notwithstanding anything in this Article to the contrary, all Tracts within the Facility Area
shall be deemed to be qualified for participation if this Agreement is duly approved by order of the
Commission.

ARTICLE 17
GENERAL

17.1 Amendments Affecting Pore Space Owners. Amendments hereto relating wholly

to Pore Space Owners may be made with approval by the Commission.

17.4 Construction. This agreement shall be construed according to the laws of the State

of North Dakota.

DCC West Project LLC — Broom Creek 16



ARTICLE 18
SUCCESSORS AND ASSIGNS

18.1  Successors and Assigns. This Agreement shall extend to, be binding upon, and inure

to the benefit of the Parties hereto and their respective heirs, devisees, legal representatives,

successors and assigns and shall constitute a covenant running with the lands, leases and interests

covered hereby.

Executed the date set opposite each name below but effective for all purposes as provided by

Article 14.
Dated: ,20 STORAGE OPERATOR
DCC West Project LLC
By:
Mac McLennan
Its: President and Chief Executive Officer
79707935 vl
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Exhibit A
Tract Map
Attached to and made part of the Storage Agreement

DCC West Broom Creek — Secure Geological Storage
Oliver County, North Dakota
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-

ract
No. _ tand Description

& Section 21-T142N-REAW

2 Secton 20-T142N-RBAW

z) Section 19-T14ZN-RBAW

4 Secnon 24-T142N-RESW

S Section 25-T142N-RBSW

EXHIBIT B

Tracy Surnmary

antached 1o and made part of the Storage Agreement
OCC west Broom Creek - Secure Geological Storage
Cliver County, North Dakota

Owner Name

Patricia M. Pellz

Keith Franklin Arthur

Ross O. Langseth

Renal 3. tangseth and Wendy Lengseth
jeanerte R Lange

virginia C. Miller

jacgueline T, Gullickson

Yract Towal:

Donne Yonne Pella

Xeith Frankbn Artnuc

HeirsfDevisees of Susan Virginia Arthur Geiger,
deceased

Ross 0. Langsetn

Rona! §. Langseth and Wendy Langseth
jeanette R Lange

Virginia C Miller

Jacgueline 7. Guitickson

Tract Total:

Pfiiger LL B,
Tract Total:

Loren Henke
Tract Total:

Duane F. Bueligen and Mildred Bueligen, as
joint tenants {CFD Selier]

wesiey t. Fggers and Ruth Eggers, as joint
tenants {CFO Buver)

Eldon Hint and Judith Hintz, 35 joint tenaats
{CFD Seller and Life Estate}

Aaron Hinwz and jcdi Hintz, 35 joint tenants
{CFD Buyer and Remslnderman)

Kent Albers and Dekorah Alters, as joint
Tenants

Chris Albers and Nicole Albers. as joint
Tenants

Yract Net Acres

13.332
12.333

6667

6.667
13.333
13.333
13.333
80.000

53333
26 667

26.667
26.667
26.687
922233,
5130333
53.333
3120.000

2172.170
317.170

320000
320.00¢

53323

Tract Participation

16.66666667%
16.66666667%
833233333%
8.23333333%
16.66666667%
16.66666667%
16.66666667%
100.00C00007%

16.66666667%
B833333333%

B.33333333%
8,33333333%
833333333%
16.66666667%
16 66666667%
16.66666667%
100.00C00000%

100.00000000%
100.00000000%

100.00000000%
1.00.00000000%
0.00000000%
16.09375000%
$8.90625000%
0.00000000%
8.33233333%

8.32233333%

Storage Facility
Participation

0.08477847%
0 04477347%
0.02238973%
0.02238973%
0.04477947%
0.08477967%
0.08477947%

0.17911788%
0.08855884%
0.08255894%
0.08355834%
0.08955894%
0.17911788%

0.17911788%
0.17911788%

106520283%

1.07470727%

0 0000000C%
0.34592140%
1266133850%
0.0000C000%
0.17511788%

0.17911788%



6

7

10

11

Section 30-TL42N-R84W

Section 25-T142N-R84W

Section 28-T142N-R84W

Section 34-T142N-R84W

Section 33-T142N-R84W

Section 32-T142N-R84W

Josh Albers and Kelly Albers, as Joint Tenants
Tract Total:
Henry J. Maertens and Mary Ann Maertens

Nathan Dagley and Elizabeth Dagley
Dale M. Milier and Virginia C. Miller
Hannover School District No. 3
Tract Total:

Lucilie Bobb and John Bobb, Jr.

Brenda Schwatbe and Rolland Schwalbe
Myron Yantzer

Eugene P. Yantzer and Betty L. Yantzer
Daryi R, Yantzer and Billie R. Yantzer
Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

Arlis Muth a/k/a Arlyce Muth afk/a Arlyce M.
Muth

fla Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager
Ashley N. Torgerson

Tract Total:

BN1 Coal, Ltd.
Tract Total:

BN Coal, Ltd.
Tract Total:

BNI Coal, Ltd.
Tract Total:

Eugene P. Yantzer and Betty L. Yantzer,
husband and wife, as joint tenants

Arlis Muth, a/k/a Arlyce M. Muth

Ashley N. Torgerson

Brenda Schwalbe and Rolland Schwalbe, wife
and husband, as joint tenants

Myron Yantzer

Daryl R. Yantzer and Billie R. Yantzer, husband
and wife, as joint tenants

Carol A. Yantzer

David G. Yantzer

53.333
640.000

120.000
40.000
472.120
2.000
634.120

320.000
53.333
5.714
72.381
5.714
5714
5.714
5.714

19.048
8.000
8.000
8.000
8.000
8.000

40.000

66.667

640.000

440.000
440.000

480.000
480.000

600.000
600.000

72.381
19.048
66.667

53.333
5.714

5.714
5.714
5.714

8.33333333%
100.00000000%

18.92386299%
6.30795433%
74.45278496%
0.31539772%
100.00000000%

50.00000000%
8.33333333%
0.89285714%

11.30952381%
0.89285714%
0.89285714%
0.89285714%
0.89285714%

2.97615048%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
6.25000000%
10.41666667%
100.00000000%

100.60000000%
100.00000000%

100.00000000%
100.00000000%

107.14285714%
100.00000000%

11.30952381%
2.97619048%
10.41666667%

8.33333333%
0.89285714%

0.89285714%
0.89285714%
0.89285714%

0.17911788%

0.40301523%
0.13433841%
1.58559624%
0.006716S2%

1.07470727%
0.17911788%
0.01919120%
0.24308855%
0.01919120%
0.01919120%
0.01919120%
0.01519120%

0.06397067%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.13433841%
0.22389735%

1.47772249%

1.61206090%

2.01507613%

0.24308855%
0.06357067%
0.22389735%

0.17911788%
0.01919120%

0.01919120%
0.01919120%
0.01919120%



12

13

14

Section 31-T142N-R84W

Section 36-T142N-R85W

Section 35-T142N-R85W

Tim P. Yantzer

fla Vandenburg

Eldon Vandenburg

wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager, a/kfa
Arlene Skager, husband and wife
Thomas Lipp and Kathieen Lipp, as joint
tenants

Tract Total:

Brenda Schwalbe and Rolland Schwalbe, wife
and husband, as joint tenants

Myron Yantzer

Eugene P. Yantzer and Betty L. Yantzer,
husband and wife, as joint tenants

Daryl R. Yantzer and Billie R. Yantzer, husband
and wife, as joint tenants

Carol A. Yantzer

David G. Yantzer

Tim P. Yanizer

Arlyce M. Muth

lla Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager, a/k/a
Arlene Skager, hushand and wife

Steven Ralph Fricke and Marlene B. Fricke,
husband and wife, joint tenants

Tract Total:

Kent Albers and Deborah Albers
Chris Albers and Nicole Albers
Josh Albers and Kelly Albers
Eldon H. Hintz and Judith Hintz
Kal Klingenstein

Alice Klingenstein

Thomas Lipp and Kathleen Lipp
Tract Total:

Leslie Henke and Correne Henke, husband and
wife, as joint tenanis

Lee Henke and Claire Henke, husband and
wife, as joint tenants

Kelly Hintz and judith Hintz, husband and wife,
as joint tenants

Donald Haag

5.714
8.000
8.000
8.000
8.000
8.000

40.000

320.000
640.000

79.330
14338

11.333

11.333
11.333
11.333
11.333
11.333
15.866
15.866
15.866
15.866
15.866

79.330

316.680
634.000

53333
53.333
53.333
160.000
80.000
80.000
160.000
640.000

160.000

80.000

80.000
160.000

0.89285714%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
1.25000000%

6.25000000%

50.00000000%
100.00000000%

12.51261830%
1.78751690%

1.78751690%

1.78751690%
1.787516%0%
1.78751690%
1.78751690%
1.78751690%
2.50252366%
2.50252366%
2.50252366%
2.50252366%
2.50252366%

12.51261830%

49.94952681%
100.00000000%

8.33333333%
8.33333333%
8.33333333%
25.00000000%
12.50000000%
12.50000000%
25.00000000%
100.60000000%

25.00000000%

12.50000000%

12.50000000%
25.00000000%

0.01919120%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%

0.13433841%

1.07470727%

0.26642665%
0.03806095%

0.03806095%

0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.05328533%
0.05328533%
0.05328533%
0.05328533%
0.05328533%

0.26642665%

1.06355718%

0.17911788%
0.17911788%
0.17911788%
0.53735363%
0.26867682%
0.26867682%
0.53735363%

0.53735363%

0.26867682%

0.26867682%
0.53735363%



19

Section 34-T142N-R85W

Section 33-T142N-R85W

Section 4-T141N-R85W

Section 3-T141N-R8SW

Section 2-T141N-R85W

Section 1-T141N-R8SW

Section 6-T141N-R84W

Dale M. Haag and Susan Haag, husband and
wife, as joint tenants
Tract Total:

Jerry Scott Henke and Paulette Henke, HW, 3T

tinda Splichal and Duane Splichal, HW, JT
Kelly Hintz and Judith Hintz, HW, JT

tee i. Henke and Claire J. Henke, HW, JT
Rabe Land Partnership, Kyle Rabe managing
partner

Tract Total:

Kyle A. Rabe (CFD Selier)

Corey J. Hintz and Briana R. Hintz (CFD Buyer)
Lilly Hintz Henke (CFD Seller)

Kelly Hintz 2nd Judith Hintz (CFD Buyer)

Kyle A. Rabe

Tract Total:

James E. Kitzmann and JoAnn E. Kitzmann
Gregory C. Maier and Diane Maier
Jerome D. Kitzmann and Sharon Apn Kitzmann

Tract Total:

Kelly Hintz and fudith M. Hintz

Patricia L. Kitzmann

James Edward Kitzmann and Joann E.
Kitzmann

BBS Family, LLP

teRoy James Fyhrie and Angelika Fyhrie
Tract Total:

Donald Haag

Dale Haag, a/k/a Dale M. Haag, and Susan
Haag

Conrad Haag

Tract Total:

Lee Henke and Claire Henke

Lee 1. Henke

Claire J. Henke

Steven R. Fricke and Marlene B. Fricke
Tract Total:

Marie Mosbrucker
Steven Raiph Fricke and Mariene B. Fricke

160.000
£40.000

60.000
20.000
160.000
80.000

320.000
640.000

0.000

80.000
0.000
80.000
160.000
320.000

159.560
159.270

320.000
£38.830

318.060
7.010

152.990
147.600

12.400
638.060

159.350

159.090
320.000
638.480

319.640
79.930
79.930

160.000

639.500

321.130
157.060

25.00000000%
100.00000000%

9.37500000%
3.12500000%
25.00000000%
12.50000000%

50.00000000%
100.00000000%

0.00000000%

25.00000000%
0.00000000%
25.00000000%
50.00000000%
100.00000000%

24.97691092%
24.93151543%

50.03157366%
100.00000000%

49.84797668%
1.09864276%

23.87736890%
23.13262076%
1.94339090%
100.00000000%

24.96397695%

24.91699035%
50.11903270%
100.00000000%

49.98279906%
12.49882721%
12.49882721%
25.01954652%
100.00000000%

50.52709422%
24.71206435%

0.53735363%

0.20150761%
0.06716920%
0.53735363%
0.26867682%

1.07470727%

0.00000000%

0.26867682%
0.00000000%
0.26867682%
0.53735363%

0.53587591%
0.53490196%

1.07470727%

1.06819186%
0.02354281%

0.51381083%
0.49570873%
0.04164491%

0.53530497%

0.53429744%
1.07470727%

1.07349822%
0.26844172%
0.26844172%
0.53735363%

1.07850233%
0.52747976%



22

23

24

25

26

27

28

29

30

308

Section 5-T141N-R84W

Section 4-T141N-R84W

Section 3-T141N-R84W

Section 2-T141N-R84W

Section 11-T141N-R84W

Section 10-T141N-R84W

Section 9-T141N-RB4AW

Section 8-T141N-R84W

Section 7-T141N-RBAW

Section 12-T141IN-R85W

Thomas Lipp and Kathleen Lipp
Tract Total:

Marie Mosbrucker
Thomas Lipp and Kathleen Lipp
Tract Total:

BN Coal, ttd.
Baukot-Noonan, Inc.

Tract Total:

Minnkota Power Cooperative, Inc.
Tract Total:

BNI Coal, itd.

Eugene Yantzer and Betty Yantzer, as joint

tenants
Tract Total:

David O. Berger and Debra A. Berger, as joint

tenants
Lee Dresser
Tract Total:

Kenneth W. Reinke and Darlene Reinke
Tract Total:

BN! Coal, Ltd.

Jeff Reinke

Briasn V. Letzring and Joell M. Letring,
husband and wife, as joint tenants
Tract Total:

Caivin K. Mosbrucker

Dean M. Mosbrucker

Brian D. Mosbrucker

Lorie A. Makelke

Church School District #4

Tim G. Dol and Dianne R. Doll
Patrick J. Doll and Katherine K. Doll
Tract Total:

Keith Dahl and Vivian Dahl, as joint tenants

Steve Fricke and Marlene Fricke, as joint
tenants
Tract Total:

Thomas Haag and Sharon Haag, as joint
tenants

157.370
635.560

481.170
160.570
641.740

620.520
20.000
640.520

639.900
639.900

104.550

104.710
209.260

160.000
160.000
320.000

640.000
640.000

160.000
320.000

160.000
640.000

79.500
73.500
79.500
75.500
2.000
240.000
80.000
640.000

320.000

315.680

635.680

280.000

24.76084083%
100.00000000%

75.00350724%
25.02922700%
100.03273424%

96.95625000%
3.12500000%
100.08125000%

100.00000000%
100.00000000%

49.96177005%

50.03822995%
100.00000000%

50.00000000%
50.00000000%
100.00000000%

100.00000000%
100.00000000%

25.00000000%
50.00000000%

25.00000000%
100.00000000%

12.42187500%
12.42187500%
12.42187500%
12.42187500%
0.31250000%
37.50000000%
12.50000000%
100.00000000%

50.33979361%

49.66020639%

100.00000000%

43.75000000%

0.52852088%

1.61599030%
0.53926796%

2.08399173%
0.06716920%

2.14907869%

0.35112702%

0.35166437%

0.53735363%
0.53735363%

2.14941454%

0.53735363%

1.07470727%

0.53735363%

0.26698759%

0.26699759%

0.26699759%

0.26699759%

0.00671692%

0.80603045%
0.26867682%

1.07470727%

1.06019872%

0.94036886%



32

33

34

35

36

38

Section 11-T141N-R85W

Section 10-T141N-R85W

Section 5-T141N-R85W

Section 16-T141N-R85W

Section 15-T141N-R85W

Section 14-T141N-R85W

Section 13-T141N-R85W

Patrick and Katherine Doll, as joint tepants

Edward Meyhoff and Rosemary Meyhoff, as
joint tenants (CFD Seller)

Jeffery and Shelly Meyhoff, as joint tenants
{CFD Buyer)
Tract Total:

Duane Maier and Karen Maier
Patrick J. Dokl and Katherine K. Doll
Tract Total:

Douglas Bauer and Delana Bauer
Cheryl Peltz and Steven D. Peltz
Deborah Bueligen and Daniel Bueligen
Anton J. Heidrich and Cynthia Heidrich
Duane R. Maier

Jesse Maier and Carrie Maier

James Edward Kitzmann and Joann E.
Kizmann

Tract Total:

Jerome D. Kitzmann and Sharon Kitzmann, as
joint tenants
Tract Total:

State of North Dakota
Tract Total:

Duane R. Maier and Karen Maier
Duane R. Maier and Karen Maier (CFD Seller}

Jacob Maier {CFD Buyer)
Lifly Hintz Henke, f/k/a Lilly Hintz (CFD Seller)

Kelly Hintz and judith M. Hintz {CFD Buyer}

Jacob Gappert and Elizabeth Gappert
Tract Total:

Patrick J. Doll and Katherine Maier Doll
Jo Anne Hoesel

Jacob Gappert and Elizabeth Gappert
Tract Total:

Ruby Meyhoff
Jetfrey E. Meyhoff and Shelly Mevyhoff,
husband and wife, as joint tenants

200.000

160.000
640,000

320.000
320.000
640.000

99.550
60.900
83.650
36.460
232.100
7.900

40.000

560.600

40.000

40.000

40.000
40.000

306.780

0.000
13.220

0.000
160.000
160.000
640.000
320.000
160.000
160.000
640.000
160.000

240.000

31.25000000%

0.00000000%

25.00000000%
100.00000000%

50.00000000%
50.00000000%
100.00000000%

17.76489476%
10.86336068%
14.92151267%
6.50374599%
41.40206921%
1.40920442%

7.13521227%

100.00000000%

100.00000000%

100.00000000%

100.00000000%
100.06000000%

47.93437500%

0.00000000%
2.06562500%

0.00000000%
25.00000000%
25.00000000%

100.00000000%
50.00000000%
25.00000000%
25.00000000%

100.00000000%
25.00000000%

37.50000000%

0.67169204%

0.00000000%

0.53735363%

1.07470727%
1.07470727%

0.33446905%
0.20453023%
0.28093520%
0.12244946%
0.77949862%
0.02653184%

0.12433841%

0.13433841%

0.13433841%

1.03030842%

0.00000000%
0.04439884%

0.00000000%

0.53735363%
0.53735363%
2.14941454%
0.00000000%
1.07470727%
0.53735363%
0.53735363%

0.53735363%

0.80603045%



39

40

41

42

43

45

46

47

Section 18-T141N-R84W

Section 17-T141N-R84W

Section 16-T141N-R84W

Section 15-T141N-R84W

Section 14-T14iN-R84W

Section 21-T141N-RB4AW

Section 20-T141N-R84W

Section 19-T141N-R8AW

Section 24-T141N-R85W

Bryan Hoese! and Vicki Hoesel, as joint tenants
Tract Total:

Lyle M. Mosbrucker and Karen Mosbrucker

Delton Heid

Todd C. Heid, a/k/a Todd Heid, and Denise
Heid

Tract Total:

Jean L Kautzman
James Berg
Susan lones
Tract Total:

State of North Dakota
Jean L Kautzman
Beatrice Mosbrucker
Tract Total:

Russell A. Hoesel
Tract Total:

Lee Dresser
Burton & Etheleen Enterprises, LLC
Tract Total:

wallace D. Arensmeier and Dorothy E.
Arensmeier, as Trustees for the Wallace &
Dorothy Arensmeier Trust, dated October 25,
2016

Tract Total:

Waliace D. Arensmeier and Dorothy E.
Arensmeier, as Trustees for the Wallace &
Dorothy Arensmeier Trust, dated October 25,
2016

Dustin Henke  *

Daniel Bueligen znd Deborah Bueligen

Tract Totak:

Lauretta 1. Wolff and Jerome Wolff
Michael J. Doll

Marvin Bethke

Tract Tatal:

Daniel Bueligen and Deborah Bueligen
Bryan Russel Hoesel and Vicki Jane Hoesel

PL Land Holdings LLP

240.000
640.000

318.320
118.960

200.000
637.280

160.000
120.000
360.000
640.000

320.000
160.000
160.000
640.000

320.000
320.000

120.000
40.000
160.000

120.000
120.000

328.000
112.000
160.000
600.000

320.000

80.000
238.020
638.020

160.000

320.000
159.000

37.50000000%
100.00000000%

49.94978659%
18.66683404%

31.38337936%
100.00000000%

25.00000000%
18.75000000%
56.25000000%
100.00000000%

50.00000000%
25.00000000%
25.00000000%
1060.00000000%

100.00000000%
100.00000000%

75.00000000%
25.00000000%
100.00000000%

100.00000000%
100.00000000%

54.66666667%
18.66666667%
26.66666667%
100.00000000%

50.15516755%
12.53879189%
37.30604056%
100.00000000%

25.00000000%

50.00000000%
24.84375000%

0.80603045%

1.06906506%
0.39952243%

0.67163204%

0.53735363%
0.40301523%
1.20904568%

1.07470727%
0.53735363%
0.53735363%

1.07470727%

0.40301523%
0.13433841%

0.40301523%

1.10157495%
0.37614754%
0.53735363%

1.07470727%
0.26867682%
0.79938070%

0.53735363%

1.07470727%
0.53399517%



48

45

S0

51

52

53

Section 23-T141N-R85SW

Section 22-T141N-R85W

Section 27-T141N-R85W

Section 26-T141N-R85W

Section 25-T141N-R8SW

Section 30-T141N-R34W

Eunice Bueligen
Tract Total:

Josh Eggers

Fairfiew School District No. 16
L. Michael Rockne and Karen Rockne
M. James Stroup

Larry Stroup

Thomas Stroup

Elizabeth Stroup Menge
Rabyn Stroup-Vinje

Daniel Bueligen

Deborah Bueligen

Tract Total:

L. Michael Rockne and Karen Rockne

M. James Stroup

Larry Stroup

Thomas Stroup

Elizabeth Stroup Menge

Robyn Stroup-Vinje

Frances Windhorst, formerly Frances
Klingenstein

Daren Klingenstein and Cheri Klingenstein

Roger Klingenstein and Marvel Klingenstein

Dusty J. Backer and Patricia J. Backer
Tract Total:

Eunice Bueligen

David Bueligen and DeAnn Bueligen

Duane Bueligen and Mildred Bueligen (CFD
Seller)

Shane A. Tellmann and Janna M. Tellman (CFD
Buyer}

Tract Total:

Warren E. Reiner
tosh Eggers
Tract Total:

Daniel Bueligen and Deborah Bueligen, as joint
tenants

Bryan Russe! Hoesel and Vicki Hoesel, Trustees
of the Bryan Hoesel Revocable Living Trust
dated March 30, 2023

Tract Total:

Berger & Milter, LLC

1.000
640000

238.000
2.000
160.000
33.333
33.333
33.333
33.333
26.667
40.000
40.000
640.000

80.000
16.667
16.667
16.667
16.667
181333

160.000
317.200
0.730
2.070

640.000

461.400
18.600

0.000

160.000
640.000

480.000

160.000
640.000

320.000

320.000

640.000

637.640

0.15625000%
100.00000000%

37.18750000%
0.31250000%
25.00000000%
5.20833333%
5.20833333%
5.20833333%
5.20833333%
4.16666667%
6.25000000%
6.25000000%
100.00000000%

12.50000000%
2.60416667%
2.60416667%
2.60416667%
2.60416667%
2.08333333%

25.00000000%
49.56250000%
0.11406250%
0.32343750%

100.00000000%

72.09375000%
2.80625000%

0.00000000%

25.00000000%
100.00000000%

75.00000000%

25.00000000%
100.00000000%

50.00000000%

50.00000000%

100.00000000%

100.00000000%

0.00335846%

0.79931353%
0.00671692%
0.53735363%
0.11194867%
0.11184867%
0.11194867%
0.11194867%
0.08955894%
0.13433841%
0.13433841%

0.26867682%
0.05537434%
0.05537434%
0.05597434%
0.05597434%
0.04477947%
0.53735363%
1.06530358%
0.00245168%
0.00695201%
1.54959354%
0.06246736%
0.00000000%
0.53735263%

1.61206090%
0.53735363%

1.07470727%

1.07470727%

2.14148857%
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56

57

Section 29-T141N-R84W

Section 32-T141N-RBAW

Section 31-TI41N-R84W

Section 36-T141N-R85W

79097399.1

Tract Total:

Paul L Brandt and Cynthia 8randt
Jamie T. Mosbrucker and Brooke M.
Mosbrucker

Terrence P. Mosbrucker and Diane K.
Mosbrucker

Tract Total:

Churchtown Cemetary Association

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Tract Totai:

Berger & Milter, LLC

Brian V. Letzring and loell M. Letzring, as joint
tentants

Lestie Brandt and Laurie Brandt

Tract Total:

Berger & Miller, LLC

Daniel Bueligen and Deborah Bueligen, as joint
tenants

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Tract Total

Total Acres:

637.640

320.000

160.000

160.000
640.000

10.000

150.000
160.000

259.190
60.000
80.000

399.190

233.000

7.000
80.000

320.000

29775.550

100.00000000%

50.00000000%

25.00000000%

25.00000000%
100.00000000%

6.25000000%

93.75000000%
100.00000000%

64.52898119%
15.03043663%
20.04058218%
100.00000000%
72.81250000%
2.18750000%
25.00000000%

100.00000000%

Total Participation:

1.07470727%

0.53735363%

0.53735363%

0.03358460%

0.50376903%

0.87047930%

0.20150761%

0.26867682%

0.78252123%

0.02350922%

0.26867682%

100.00000000%



EXHIBITC
Tract Participation Factors
Attached to and made part of the Storage Agreement

DCC West Broom Creek - Secure Geological Storage
Qliver County, North Dakota

Tract No. Acres Tract Participation Factor
G} 80.000 0.26867682%
2 320.000 1.07470727?%
3 317170 1.06520283%
4 320.000 1.07470727%
5 640.000 2.14941454%
6 634.120 2.12966679%
7 640.000 2.14941454%
8 440.000 1.4777224%%
9 480.000 1.61206090%
10 600.000 2.01507613%
11 640.000 2.14941454%
12 634.000 2.12926378%
13 640.000 2.14941454%
14 640.000 2.14941454%
18! 640.000 2.14941454%
16 320.000 1.07470727%
17 638.830 2.14548514%
18 638.060 2.14289912%
19 638.480 2.14430968%
20 639.500 2,14773531%
21 635.560 2.13450297%
22 641.740 2.15525826%
28 640.520 2.15116084%
24 639.900 2.14907869%
25 209.260 0.70279138%
26 320.000 1.07470727%
27 640.000 2.14941454%
28 640.000 2,14941454%
29 640.000 2.14941454%
30 635.680 2.13480599%
31 640,000 2.14941454%
32 640.000 2.14941454%
33 560.600 1.88275280%
34 40.000 0.13433841%
35 40.000 0.13433841%
36 640.000 2.14941454%
37 640.000 2.14941454%
38 640.000 2.14941454%
39 637,280 2.14027952%
40 640.000 2.14941454%
41 640.000 2.14941454%
42 320.000 1.07470727%
43 160,000 0.53735363%
44 120.000 0.40301523%
45 600.000 2.01507613%
46 638.020 2.14276479%
47 640.000 2.14841454%
48 640.000 2.14941454%
49 640,000 2.14941454%
S0 640.000 2,14941454%
51 640.000 2.14841454%
52/ 640.000 2.14941454%
53 637,640 2.14148857%
54 640.000 2.14941454%
55 160.000 0.53735363%
56 399.190 1.34066373%
57 320.000 1.07470727%

Total: 29775.550 100.00000000%
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Exhibit D
Form of Surface Use and Pore Space Lease

Attached to and made part of the Storage Agreement
DCC West Broom Creek — Secure Geological Storage
Oliver County, North Dakota

SURFACE USE AND PORE SPACE LEASE

THIS SURFACE USE AND PORE SPACE LEASE (*Lease™) is made, entered into, and effective
asofthe ~ dayof _ 2023 (“Effective Date”) by and between
, whose address is {(whether one or more, “Lessor”),
and Minnkota Power Cooperative, Inc., a Minnesota cooperative association, whose address is
- Awhether oneor more, “Lessee”). Lessor and Lessee are sometimes
referred to in this Lease individually as a “Party” and collectively as the “Parties.”

1. DEFINITIONS. The following terms shall have the following meanings in this Lease:

“Carbon Dioxide” means carbon dioxide in gaseous, liquid, or supercritical fluid state together
with incidental associated substances derived from the source materials, capture process and any
substances added or used to enable or improve the injection process.

“Commencement of Operations™ means the date on which Carbon Dioxide is first injected
into a Reservoir for commercial operations under this Lease, provided that the performance of test
injections and related activities shall not be deemed Commencement of Operations.

“Commission” means the North Dakota Industrial Commission.

“Completion Notice” means a certificate of project completion issued to Lessee by the
Commission pursuant to Chapter 38-22 of the North Dakota Century Code.

“Environmental Attributes” means any and all credits, benefits, emissions reductions, offsets,
and allowances, howsoever entitled, attributable to the Operations, including any avoided emissions
and the reporting rights related to these avoided emissions, such as 26 U.S.C. §45Q Tax Credits.

“Environmental Incentives” means any and all credits, rebates, subsidies, payments or other
incentives that relate to the use of technology incorporated into the Operations, environmental
benefits of Operations, or other similar programs available from any regulated entity or any
Governmental Authority.

“Racilities” means all facilities, structures, improvements, fixtures, equipment, and any other
personal property at any time acquired or constructed by or for Lessee that are necessary or desirable
in connection with any use of Reservoirs and their Formations or Operations, including without
limitation wells, pipelines, roads, utilities, metering or monitoring equipment, and buildings.

“Financing Parties” means person or persons providing construction or permanent financing to
Lessee in connection with construction, ownership, operation and maintenance of Facilities or
Operations, including financial institutions, leasing companies, institutions, tax equity partners, joint
venture partners and/or private lenders.

“Formation” means the geological formation of which any Reservoir is a part.

“Hazardous Substance” means any chemical, waste or other substances, expressly excluding
Carbon Dioxide and Non-Native Carbon Dioxide, (a) which now or hereafter becomes defined as or
included in the definition of “‘hazardous substances,” “hazardous wastes,” “hazardous materials,”
“extremely hazardous wastes,” “restricted hazardous wastes,” “toxic substances,” *“toxic pollutants,”
“poliutions,” “pollutants,” “regulated substances,” or words of similar import under any law pertaining
to environment, health, safety or welfare, (b) which is declared to be hazardous, toxic or polluting by
any Governmental Authority, (c) exposure to which now or hereafter prohibited, limited or regulated
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by any Governmental Authority, (d) the storage, use, handling, disposal or release of which is restricted
or regulated by any Governmental Authority, or (¢) for which remediation or cleanup is required by
any Governmental Authority.

“Leased Premises” means the surface and subsurface of the land, excluding mineral rights,'
described in Exhibit A of this Lease.

“Native Oil and Gas” means all oil, natural gas, and other hydrocarbons present in and under
the Leased Premises and not injected by Lessor, Lessee or any third party.

“Non-Native Carbon Dioxide” means Carbon Dioxide that is not naturally occurring in the
Reservoir together with incidental associated substances, fluids, minerals, oil, and gas, excluding
that which, independent of Operations, originates from an accumulation meeting the definition of a
Pool. All Non-Native Carbon Dioxide will be considered personal property of the Lessee and its
successor and assigns under this Agreement.

“Operating Year” means the calendar year or portion of the calendar year following
Commencement of Operations during which Operations oceur.

“QOperations” means the transportation and injection of Carbon Dioxide into a Reservoir after
Commencement of Operations, and any withdrawal of this Carbon Dioxide, as well as the withdrawal
of Non-Native Carbon Dioxide, for sale or disposal in accordance with applicable law.

“Option Money” means 20 percent of the Initial Term Payment (as such term is defined in that
certain Option to Lease between Lessor and Lessee with respect to the Leased Premises).

“Pool” means an underground Reservoir containing a common accumulation of Native Oil and
Gas that is economically recoverable. A zone of a structure that is completely separated from any
other zone in the same structure is a Pool.

“Pore Space” means a cavity or void, whether natural or artificially created, in a Reservoir.

“Related Person” means any member, partner, principal, officer, director, shareholder,
predecessor-in-interest, successor-in-interest, employee, agent, heir, representative, contractor,
lessee, sublessee, licensee, invitee, permittee of a Party, Financing Parties or any other person or
entity that has obtained or in future obtains rights or interests from, under or through a Party
(excluding the other Party itself).

“Reservoir” means any subsurface stratum, sand, formation, aquifer, cavity or void, whether
natural or artificially created, wholly or partially within the Leased Premises, suitable for the storage
or sequestration of carbon dioxide or other gaseous substances.

“Storage Fee” means Lessor’s proportionate share of [fifty and 0/100™] cents ($0.[50]) per metric ton of
Carbon Dioxide (“Storage Rate) as determined by the Lessee’s last meter before injection as part of
Operations. The Storage Rate was determined based on an agreed commercial value of the lease of the
Leased Premises as of the Effective Date. If there is a subsequent change in the commercial value of the
lease of the Leased Premises because of a change in Applicable Law resulting in a change in, or Lessee’s
qualification for, the $85 per metric ton IRC section 45Q tax credit (including for inflation adjustments or
changes in Applicable Law), the Storage Rate shall be proportionately changed based on the ratio of the
Storage Rate on the Effective Date ($0.[50]) and $85. (effective as of the effective date of the change in the
[RC section 45Q tax credit amount) The Storage Fee shall be: (i) calculated separately for each
Amalgamated Unit as created and established by the Commission that includes any portion of the Leased
Premises; (ii) limited to the Carbon Dioxide injected in said Amalgamated Unit in the immediately
preceding Operating Year; and (iii) based on the Lessor’s proportionate per net acre share of said unit. For
avoidance of doubt, the Lessor shall receive a separate Storage Fee for each Amalgamated Unit created
and established by the Commission that includes any portion of the Leased Premises on a net acre basis
within the Lessor’s interest being the numerator and the acres in the Amalgamated Unit being the
denominator.

“Tax Credits” means any and all (a) investment tax credits, (b) production tax credits, (c) credits
under 26 U.S.C. §45Q credits, and (d) similar tax credits or grants under federal, state or local law
relating to construction, ownership or Operations
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2. LEASE RIGHTS. In consideration of the compensation, covenants, agreements, and
conditions set forth in this Lease, Lessor grants, demises, leases and lets to Lessee the exclusive right to
use all Pore Space, Reservoirs and their Formations in the Leased Premises for any purpose not previously
granted or reserved by an instrument of record related to the capture, injection, storage, sequestration,
sale, withdrawal or disposal of Carbon Dioxide, Non-Native Carbon Dioxide and incidental
associated substances, fluids, and minerals, provided that Lessee shall have no right to use potable
water from within the Leased Premises in Operations; together with the following exclusive rights:

(a) to use the Leased Premises for developing, constructing, installing, improving,
maintaining, replacing, repowering, relocating, removing, abandoning in place, expanding,
and operating Facilities;

(b) to lay, maintain, replace, repair, and remove roads on the Leased Premises to allow
Lessee, in its sole discretion, to exercise its rights under this Lease; and

(c) to enter upon and use the Leased Premises for the purposes of conducting:

(i) any investigations, studies, surveys, and tests, including without
limitation drilling and installing test wells and monitoring wells, seismic
testing, and other activities as Lessee deems necessary or desirable to
determine the suitability of the Leased Premises for Operations,

(ii) any inspections and monitoring of Reservoirs and Carbon Dioxide
as Lessee or any governmental authority deems necessary or desirable during
the term of this Lease, and

(iii) any maintenance to the Facilities that L.essee or any governmental
authority deems necessary or as required by applicable law.

Lessor also hereby grants and conveys unto Lessee all other and further easements across, over, under
and above the Leased Premises as reasonably necessary to provide access to and services reasonably
required for Lessee’s performance under the Lease. The easements granted hereunder shall run with
and burden the Leased Premises for the term of this Lease. Notwithstanding the surface easements
granted herein, Lessee shall provide notice to Lessor prior to accessing the surface of the Property,

and if such activity requires permit then prior notice shall be in form and not be less than that required
by law or rule.

Lessee may exercise its rights under this Lease in conjunction with related operations on other
properties near the Leased Premises. Lessee shall have no obligation, express or implied, to begin,
prosecute or continue storage operations in, upon or under the Leased Premises, or to store and/or
sell or use all or any portion of the gaseous substances stored thereon. The timing, nature, manner
and extent of Lessee’s operations, if any, under this Lease shall be at the sole discretion of Lessee.
All obligations of Lessee are expressed herein, and there shall be no covenants implied under this

Lease, it being agreed that all amounts paid hereunder constitute full and adequate consideration for
this Lease.

3. INITIAL TERM. This Lease shall commence on the Effective Date and shall continue for
an initial term of twenty (20) years (“Initial Term™) unless sooner terminated in accordance with the
terms of this Lease. Lessee may, but is not obligated to, extend the Initial Term for up to four
successive five-year periods (each individually an “Extension Period™) by paying Lessor $25.00 per
net acre in the Leased Premises per five-year Extension Period (the "Renewal Payment") on or prior
to the last day of the Initial Term or expiring five-year Extension Period, as applicable. The Initial
Term together with any Extension Periods exercised by Lessee are referred to as the “Primary Term.”
Beginning in the 19th year of the [nitial Term, and each successive Extension Period thereafter, the
Renewal Payment in this Section 3 shall each be adjusted for inflation as follows: Renewal Payment
= (existing Renewal Payment) x (the applicable Cumulative CP1 Percentage increase, expressed as a
percentage, since the last adjustment, if any) + (existing Renewal Payment). For illustration only, the
CPl in 2023 will be compared to the CPI in 2042 and the amount for the five year Extension Period
commencing 2043 through 2048 shall be increased by the percentage difference determined as
follows: Cumulative CPI Percentage = (CPI for 2042 - CPI for 2023) / (CPI for 2023) x (100).
Further, for the second Extension Period for years 2049 through 2054, the CPI in 2042 will be
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compared to the CPI in 2048 and the amount for years 2049 through 2054 will be increased by the
percentage difference, determined as follows: Cumulative CPI percentage = (CPI for 2048 - CPI for
2042)/ (CPI for 2042) x (100), and so on.

For purposes of this Section 3, CPl means Consumer Price Index published by the Bureau of Labor
Statistics of the United States Department of Labor for Urban Wage Earners and Clerical Workers
(CPI-W) for the Midwest Region, all items, not seasonally adjusted, reference base period of 1982-
84=100. In the event the Consumer Price Index is converted to a different standard reference base
or otherwise revised, the determination of Renewal Payment will be made with the use of such
conversion factor, formula or table for converting the Consumer Price Index as may be published by
the Bureau of Labor Statistics. If the Consumer Price Index ceases to be published and there is no
successor thereto, such other index as Lessor and Lessee may agree upon will be substituted for the
Consumer Price Index.

4. OPERATIONAL TERM. Upon Commencement of Operations at any time during the
Primary Term, this Lease shall continue for so long as any portion of the Leased Premises or Lessee’s
Facilities are subject to a permit issued by the Commission or under the ownership or control of the
State of North Dakota (“Operational Term™); provided, however, that all of Lessee’s obligations
under this Lease shall terminate upon issuance of a Completion Notice, except for payment of the
Final Royalty Payment (as applicable), and Final Occupancy Fee (as applicable). If Commencement
of Operations does not occur during the Primary Term, this Lease shall terminate, and Lessee shall
execute a document evidencing termination of this Lease in recordable form and shall record it in the
official records of the county in which the Leased Premises is located.

5. COMPENSATION,

(a) Initial Term Payment. Lessee shall pay to Lessor the greater of $50.00 per net acre in the
Leased Premises (“Initial Term Payment”) or a one-time flat $500.00 payment, the receipt and
sufficiency of which are hereby acknowledged.

(b) Royalty. During the Operational Term, Lessee shall annually on or before May 31* pay to
Lessor a royalty for the portions of the Leased Premises in an Amalgamated Unit, equal to the
greater of a flat $100.00 payment or the Storage Fee(s) for the immediately preceding Operating
Year. During the Operational Term, in addition to the forgoing royalty payment, Lessee shall
annually on or before May 31 pay to the Lessor a $5.00 per acre payment for portions of the
Leased Premises not in an Amalgamated Unit. For the Operating Year in which Lessee provides
Lessor with a Completion Notice, Lessee shall pay a pro rata share of the Storage Fee(s) (“Final
Royalty Payment”), as applicable, and said payment shall be made within sixty days after the date
the Completion Notice was issued.

(¢) Occupancy Fee. Within sixty days of the anniversary of the Effective Date after which any
Facilities are installed or used, Lessee shall pay Lessor, as applicable, a one-time fee of (i)
$3,000.00 per net surface acre of the Leased Premises occupied by Facilities (excluding
pipelines), and (ii) $1.50 for each linear foot of pipeline in place on the Leased Premises. For the
year in which Lessee provides Lessor with a Completion Notice, Lessee shall pay any fees owed
pursuant to this provision (“Final Occupancy Fee”) within sixty days after the date the
Completion Notice was issued.

Lessor and Lessee agree that the Lease shall continue as specified herein even in the absence of
Operations and the payment of royalties.

6. AMALGAMATION. (a) Lessee, in its sole discretion, shall have the right and power, at any time
(including both before and after Commencement of Operations), to pool, unitize, or amalgamate any
Reservoir or portion of a Reservoir with any other lands or interests into which that Reservoir extends and
document such unit in accordance with applicable law or agency order (“Amalgamated Unit” or
“Amalgamated Units™). Amalgamated Units shall be of such shape and dimensions as Lessee may elect
and as are approved by the Commission. Amalgamated Units may include, but are not required to include,
land upon which injection or extraction wells have been completed or upon which the injection and/or
withdrawal of Carbon Dioxide and Non-Native Carbon Dioxide has commenced prior to the effective date
of amalgamation. In exercising its amalgamation rights under this Lease and if required by law, Lessee
shall record or cause to be recorded a copy of the Commission’s amalgamation order or other notice
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thereof in the county in which the Amalgamated Unit. Amalgamating in one or more instances shall, if
approved by the Commission, not exhaust the rights of Lessee to amalgamate Reservoirs or portions of
Reservoirs into other Amalgamated Units, and Lessee shall have the recurring right to revise any
Amalgamated Unit formed under this Lease by expansion or contraction or both. Lessee may dissolve any
Amalgamated Unit at any time and document such dissolution by recording an instrument in accordance
with applicable law or agency order. Lessee shall have the right to negotiate, on behalf of and as agent for
Lessor, any unit agreements and operating agreements with respect to the operation of any Amalgamated
Units formed under this Lease.

(b) The injection and/or withdrawal of Carbon Dioxide and Non-Native Carbon Dioxide into a Reservoir
from any property within a Amalgamated Unit that includes the Leased Premises shall be treated as if
Operations were occurring on the Leased Premises, except that the royalty payable to Lessor under Section
5(b) of this Lease shall be Lessor’s per net acre proportionate share of the total Storage Fee for the
preceding Operating year’s injection of Carbon Dioxide irito the Amalgamated Unit.

7. ENVIRONMENTAL INCENTIVES. Unless otherwise specified, Lessee is the owner of all
Environmental Attributes and Environmental Incentives and is entitled to the benefit of all Tax Credits or
any other attributes of ownership of the Facilities and Operations. Lessor shall cooperate with Lessee in
obtaining, securing and transferring all Environmental Attributes and Environmental Incentives and the
benefit of all Tax Credits. Lessor shall not be obligated to incur any out-of-pocket costs or expenses in
connection with such actions unless reimbursed by Lessee. If any Environmental Incentives are paid
directly to Lessor, Lessor shall immediately pay such amounts over to Lessee.

8. SURRENDER OF LEASED PREMISES. Lessee shall have the unilateral right at any time and
from time to time to execute and deliver to Lessor a written notice of surrender and/or release covering all
or any part of the Leased Premises for which the subsurface pore space is not being utilized for storage as
set forth herein, and upon delivery of such surrender and/or release to Lessor this Lease shall terminate as
to such lands, and Lessee shall be released from all further obligations and duties as to the lands so
surrendered and/or released, including, without limitation, any obligation to make payments provided for
herein, except obligations accrued as of the date of the surrender and/or release.

9. FACILITIES.

(a) Lessee shall in good faith consult with Lessor regarding the location of any Facilities to
be constructed on the Leased Premises. The location of the Facilities shall be within the
sole discretion of Lessee with consent of the Lessor, not to be unreasonably withheld. The
withholding of such consent by the Lessor regarding the location of the Facilities shall be
deemed “unreasonable” if the proposed location of the Facility is located more than 500
feet from any currently occupied dwelling or currently used building existing on the
Leased Premises as of the Effective Date. Lessee may erect fences around all or part of
any above-ground Facilities (excluding roads) to separate Facilities from adjacent Lessor-
controlled lands, and shall do so if Lessor so requests. Lessee shall maintain and repair at
its expense any roads it constructs on the Leased Premises in reasonably safe and usable
condition.

(b) Lessor and Lessee agree that all Facilities and property of whatever kind and nature
constructed, placed or affixed on the rights-of-way, easements, patented or leased lands
as part of Lessee’s Operations, as against all parties and persons whomsoever (including
without limitation any party acquiring interest in the rights-of-way, easements, patented
or leased lands or any interest in or lien, claim or encumbrance against any of such
Facilities), shall be deemed to be and remain the property of the Lessee, and shall not be
considered to be fixtures or a part of the Leased Premises. Lessor waives, to the fullest
extent permitted by applicable law, any and all rights it may have under the laws of the
State of North Dakota, arising under this Lease, by statute or otherwise to any lien upon,
or any right to distress or attachment upon, or any other interest in, any item constituting
the Facilities or any other equipment or improvements constructed or acquired by or for
Lessee and located on the leased Premises or within any easement area. Each Lessor and
Lessee agree that the Lessee (or the designated assignee of Lessee or Financing Parties)
is the tax owner of any such Facilities, structures, improvements, equipment and property
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of whatever kind and nature and all tax filings and reports will be filed in a manner
consistent with this Lease. Facilities shall at all times retain the legal status of personal
property as defined under Article 9 of the Uniform Commercial Code. If there is any
mortgage or fixture filing against the Premises which could reasonably be construed as
prospectively attaching to the Facilities as a fixture of the Premises, Lessor shall provide
a disclaimer or release from such lienholder, Lessor, as fee owner, consents to the filing
of a disclaimer of the Facilities as a fixture of the Premises in the Oliver County
Recorder’s Office, or where real estate records of Oliver County are customarily filed.

10, SURFACE DAMAGE COMPENSATION ACT. The compensation contemplated and paid to
Lessor hereunder is compensation for, among other things, damages sustained by Lessor for the lost use
of and access to Lessor’s land, pore space (to the extent required under North Dakota law), and any other
damages which are contemplated under Ch. 38-11.1 of the North Dakota Century Code (to the extent
applicable).

11. MINERALS, OIL AND GAS. This Lease is not intended to grant or convey, nor does it grant or
convey, any right to or obligation for Lessee to explore for or produce minerals, including Native Oil and
Gas, that may exist on the Leased Premises. Lessee shall not engage in any activity or permit its Related
Persons to engage in any activity that unreasonably interferes with the Lessor’s or third party’s (or parties’)
rights to the granted, leased, or reserved mineral interests. If Lessor owns hydrocarbon mineral interests
in the Leased Premises and Lessee should inadvertently discover a Pool in conjunction with its efforts to
explore for and develop a Reservoir for Operations, Lessee shall inform Lessor within 60 days of
discovery. If Lessee determines that it will not use in conjunction with Operations a well that has
encountered a Pool within the Leased Premises, Lessor shall have the option but not the obligation to buy
such well at cost, provided Lessor has the ability and assumes all permits and risks and liabilities which
are associated with the ownership and operation of an oil, gas or mineral well.

12. FORCE MAJEURE, Should Lessee be prevented from complying with any express or implied
covenant of this Lease, from utilizing the Leased Premises for underground storage purposes by reason of
scarcity of or an inability to obtain or to use equipment or material failure or breakdown of equipment, or
by operation of force majeure (including, but not limited to, riot, insurrection, war (declared or not),
mobilization, explosion, labor dispute, fire, flood, earthquake, storm, lightning, tsunami, backwater
caused by flood, vandalism, act of the public enemy, terrorism, epidemic, pandemic (including COVID-
19), civil disturbances, strike, labor disturbances, work slowdown or stoppage, blockades, sabotage, labor
or material shortage, national emergency, and the amendment, adoption or repeal of or other change in,
or the interpretation or application of, any applicable laws, orders, rules or regulations of governmental
authority), then while so prevented, Lessee's obligation to comply with such covenant shall be suspended
and this Lease shall be extended while and so long as Lessee is prevented by any such cause from utilizing
the property for underground storage purposes and the time while Lessee is so prevented shall not be
counted against Lessee, anything in this Lease to the contrary notwithstanding.

13. DEFAULT/TERMINATION, Lessor may not terminate the Lease for any reason whatsoever
unless a Default Event has occurred and is continuing consistent with the terms of this Section 13. Any
Party that fails to perform its responsibilities as listed below shall be deemed to be the “Defaulting Party,”
the other Party shall be deemed to be the “Non-Defauiting Party,” and each event of default shall be a
“Default Event.” A Default Event is: (a) failure of a Party to pay any amount due and payable under this
Lease, other than an amount that is subject to a good faith dispute, within thirty (30) days following receipt
of written notice from Non-Defaulting Party of such failure to pay; or (b) a material violation or default
of any terms of this Lease by a Party, provided the Non-Defaulting Party provides written notice of
violation or default and Defaulting Party fails to substantially cure the violation or default within sixty
(60) days after receipt of said notice to cure such violations or defaults. Parties acknowledge that in
connection with any construction or long-term financing or other credit support provided to Lessee or its
affiliates by Financing Parties, that such Financing Parties may act to cure a continuing Default Event and
Lessor agrees to accept performance from any such Financing Parties so long as such Financing Parties
perform in accordance with the terms of this Lease. If Lessee, its affiliates or Financing Parties, fail to
substantially cure such Default Event within the applicable cure period, Lessor may terminate the Lease.
Lessee may terminate the lease with thirty (30) days written notice to Lessor, Upon termination of this
Lease, Lessee shall have one hundred eighty (180) days to remove, plug, and/or abandon in place all
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Facilities of Lessee located on the Leased Premises in accordance with applicable permit requirements or
other applicable statutes, rules or regulations.

14. ASSIGNMENT. (a) Lessor shall not sell, transfer, assign or encumber the Facilities or any
part of Operations, Lessee’s title or Lessee’s rights under this Lease. (b) Lessee has the right to sell,
assign, mortgage, pledge, transfer, use as collateral, or otherwise collaterally assign or convey all or
any of its rights under this Lease, including, without limitation, an assignment by Lessee to Financing
Parties. (c) In the event Lessee assigns its rights under this Lease, Lessee shall be relieved of all
obligations with respect to the assigned portion arising after the date of assignment so long as notice
of such assignment is provided to Lessor, and provided that Lessee shall not be relieved from any
obligation in respect of any payment or other obligations that have not been satisfied or performed
prior to such date of assignment. (d) This Lease shall be binding on and inure to the benefit of the
successors and assignees. The assigning Party shall provide written notice of any assignment within
sixty (60) days after such assignment has become effective; provided, however, that an assigning
Party's failure to deliver written notice of assignment within such 60-day period shall not be deemed
a breach of this Lease unless such failure is willful and intentional. Further, no change or division in
Lessor’s ownership of or interest in the Leased Premises or royalties shall enlarge the obligations or
diminish the rights of Lessee or be binding on Lessee until after Lessee has been furnished with a
written assignment or a true copy of the assignment with evidence that same has been recorded with
the Oliver County Recorder’s Office.

15. FINANCING. (a) Lessor acknowledges that Lessee may obtain tax equity, construction, long-
term financing and other credit support from one or more Financing Parties and that Lessee intends to
enter into various agreements and execute various documents relating to such financing, which documents
may, among other things, assign this Lease and any related easements to a Financing Party, grant a
sublease in the Leased Premises and a lease of the Facilities from such Financing Party to Lessee, grant
the Financing Parties a sublease or other real property interest in Lessee's interests in and to the Leased
Premises, grant a first priority security interest in Lessee's interest in the Facilities and/or this Lease and
Lessee's other interests in and to the Leased Premises, including, but not limited to, any easements, rights
of way or similar interests (such documents, “Financing Documents”). Lessor acknowledges notice of
the foregoing and consents to the foregoing actions and Financing Documents described above.

(b) Lessor agrees, to execute, and agrees to cause any and all of Lessor’s lenders to execute, such
commercially reasonable subordination agreements, non-disturbance agreements, forbearance
agreements, consents, estoppels, modifications of this Lease and other acknowledgements of the foregoing
as Lessee or the Financing Parties may reasonably request (collectively, “Lessor Financing Consent
Instruments”). Lessor acknowledges and agrees that (i) Lessee’s ability to obtain financing for the
construction and operation of the Facilities is dependent upon the prompt cooperation of Lessor and its
lenders as contemplated by this Section 15; (ii) if Lessee is unable to close on the financing for the
Facilities, the construction of the Facilities and the Commencement of Operations will not likely occur;
and (iii) it is in the best interest of both Lessee and Lessor for Lessee to obtain financing from the Financing
Parties as contemplated by this Section 15. Therefore, Lessor agrees to act promptly, reasonably and in
good faith in connection with any request for approval and execution of all Lessor Financing Consent
Instruments. The Lessor shall also reasonably cooperate with the Lessee or the Financing Party in the
making of any filings required by such requesting party for regulatory compliance or in accordance with
applicable laws and in the operation and maintenance of the Facilities, all solely at the expense of the
Lessee.

(¢) As a precondition to exercising any rights or remedies as a result of any default or alleged default
by Lessee under this Lease, Lessor shall deliver a duplicate copy of the applicable notice of default to each
Financing Parties concurrently with delivery of such notice to Lessee, specifying in detail the alleged
default and the required remedy, provided Lessor was given notice of such Financing Parties and if no
such notice of default is required to be delivered to Lessee under this Lease, Lessor may not terminate this
Lease unless Lessor has delivered a notice of default to each Financing Party specifying in detail the
alleged default or breach and permitting each Financing Party the opportunity to cure as provided in this
Section 15(c). Each Financing Party shall have the same period after receipt of a notice of default to
remedy default, or cause the same to be remedied, as is given to Lessee after Lessee’s receipt of a notice
of default under this Lease, plus, in each instance, the following additional time periods: (i) ten (10)
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Business Days in the event of any monetary default; and (ii) sixty (60) days in the event of any non-
monetary default; provided, however, that (A) such sixty (60)-day period shall be extended for an
additional sixty 60 days to enable such Financing Party to complete such cure, including the time required
for such Financing Party to obtain possession of the Facilities (including possession by a receiver), institute
foreclosure proceedings or otherwise perfect its right to effect such cure and (B) such Financing Party
shall not be required to cure those defaults which are not reasonably susceptible of being cured or
performed. Lessor shall accept such performance by or at the instance of a Financing Party as if the
performance had been made by Lessee.

(d) If any Lessee Default Event cannot be cured without obtaining possession of all or part of the
Facilities and/or the leasehold interest created by the Lease (the “Leaschold Estate™), then any such Lessee
Default Event shall nonetheless be deemed remedied if: (i) within sixty (60) days after receiving the notice
of default, a Financing Party acquires possession thereof, or commences appropriate judicial or non-
judicial proceedings to obtain the same; (ii) such Financing Party is prosecuting any such proceedings to
completion with commercially reasonable diligence; and (iii) after gaining possession thereof, such
Financing Party performs all other obligations as and when the same are due in accordance with the terms
of the Lease. If a Financing Party is prohibited by any process or injunction issued by any court or by
reason of any action of any court having jurisdiction over any bankruptcy or insolvency proceeding
involving Lessee from commencing or prosecuting the proceedings described above, then the sixty (60)-
day period specified above for commencing such proceedings shall be extended for the period of such
prohibition.

(e) Financing Parties shall have no obligation or liability to the Lessor for performance of the
Lessee’s obligations under the Lease prior to the time the Financing Party acquires title to the Leasehold
Estate. A Financing Party shall be required to perform the obligations of the Lessee under this Lease only
for and during the period the Financing Party directly holds such Leasehold Estate. Any assignment
pursuant to this Section 15 shall release the assignor from obligations accruing under this Lease after the
date the liability is assumed by the assignee.

(f) Each Financing Party shall have the absolute right to do one, some or all of the following things;
(i) assign the rights, mortgage or pledge held by Financing Party (the “Financing Party’s Lien”); (ii)
enforce the Financing Party’s Lien; (iii) acquire title (whether by foreclosure, assignment in lieu of
foreclosure or other means) to the Leasehold Estate; (iv) take possession of and operate the Facilities or
any portion thereof and perform any obligations to be performed by Lessee under the Lease, or cause a
receiver to be appointed to do so; (v) assign or transfer the Leasehold Estate to a third party; or (vi) exercise
any rights of Lessee under this Lease. Lessor’s consent shall not be required for any of the foregoing; and,
upon acquisition of the Leasehold Estate by a Financing Party or any other third party who acquires the
same from or on behalf of the Financing Party or any purchaser who purchases at a foreclosure sale, Lessor
shall recognize the Financing Party or such other party (as the case may be) as Lessee’s proper successor,

- and this Lease shall remain in full force and effect.

(g) If this Lease is terminated for any reason whatsoever, including a termination by Lessor on
account of a Lessee Default Event, or if this Lease is rejected by a trustee of Lessee in a bankruptcy or
reorganization proceeding or by Lessee as a debtor-in-possession (whether or not such rejection shall be
deemed to terminate this Lease), if requested by Financing Party, Lessor shall execute a new lease (the
“New Lease™) for the Leased Premises with the Financing Parties (or their designee(s), if applicable) as
Lessee, within thirty (30) days following the date of such request. The New Lease shall be on substantially
the same terms and conditions as are in this Lease (except for any requirements or conditions satisfied by
Lessee prior to the termination or rejection). Upon execution of the New Lease by Lessor, Financing
Parties (or their designee, if applicable) shall pay to Lessor any and all sums owing by Lessee under this
Lease that are unpaid and that would, at the time of the execution of the New Lease, be due and payable
under this Lease if this Lease had not been terminated or rejected. The provisions of this Section 15(g)
shall survive any termination of this Lease prior to the expiration of the Term, and any rejection of this
Lease in any bankruptcy or reorganization proceeding.

(h) Lessor consents to each Financing Party's security interest, if any, in the Facilities and waives all
right of levy for rent and all claims and demands of every kind against the Facilities, such waiver to
continue so long as any sum remains owing from Lessee to any Financing Parties. Lessor agrees that the
Facilities shall not be subject to distraint or execution by, or to any claim of, Lessor.
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(i) Notwithstanding Lessor’s obligations and consents under this Section 15 Lessor shall not be
obligated to execute any mortgage or grant of security interest in Lessor’s interest in and to the Leased
Premises for the benefit of Lessee.

16. INDEMNIFICATION; WAIVER. (a) Each Party shall indemnify, defend, and hold
harmless the other Party and its Related Persons from and against any and all third-party suits, claims,
or damages suffered or incurred by the indemnified Party and its Related Persons arising out of
physical damage to property and physical injuries to any person, including death, caused by the
indemnifying Party or its Related Persons except to the extent such claims arise out of the negligence
or willful misconduct of the indemnified Party or its Related Persons. (b) Each Party shall indemnify,
defend and hold harmless the other Party and its Related Persons from and against all suits, claims,
or damages suffered or incurred by the indemnified Party and its Related Persons arising out of or
relating to the existence at, on, above, below or near the Leased Premises of any Hazardous
Substance, except to the extent deposited, spilled or otherwise caused by the indemnified Party or
any of its contractors or agents, provided that Lessee shall not be obligated to indemnify Lessor with
respect to any Hazardous Substance on the Leased Premises prior to the Effective Date.

17. INSURANCE. Lessee shall, at its sole cost and expense, keep and maintain in force
commercial general liability insurance including broad form property damage liability, personal
injury liability, and contractual liability coverage, on an “occurrence” basis, with a combined single
limit, which may be effected by primary and excess coverage, of not less than Five Million Dollars
($5,000,000.00) during the primary term, except that such limit in the Primary Term shall be instead
not less than One Million Dollars ($1,000,000.00) until such time as Lessee commences physical
testing of any injection wells or other similar commercial activities, with such commercially
reasonable deductibles as Lessee, in its discretion, may deem appropriate. Lessor shall be named as
an additional insured in such policy but only to the extent of the liabilities specifically assumed by
the Lessee under this Lease. The policy shall contain provisions by which the insurer waives any right
of subrogation it may have against Lessor and shall be endorsed to provide that the insurer shall give
Lessor thirty days written notice before any material modification or termination of coverage. Upon
Lessor’s request, Lessee shall promptly deliver certificates of such insurance to Lessor.

18. MISCELLANEOUS.

(a) Confidentiality. Lessor shall maintain in the strictest confidence, and shall require each of
Lessor’s Related Persons to hold and maintain in the strictest confidence, for the benefit of Lessee, all
information pertaining to the compensation paid under this Lease, any information regarding Lessee and
its business, operations on the Leased Premises or on any other lands, the capacity and suitability of the
Reservoir, and any other information that is deemed proprietary or that Lessee requests or identifies to be
held confidential, in each such case whether disclosed by Lessee or discovered by Lessor.

(b) Liens. (i) Lessee shall protect the Leased Premises from liens of every character arising from its
activities on the Leased Premises, provided that Lessee may, at any time and without the consent of
Lessor, encumber, hypothecate, mortgage, pledge, or collaterally assign (including by mortgage, deed of
trust or personal property security instrument) all or any portion of Lessee’s right, title or interest under
this Lease (but not Lessor's right, title or interest in the Leased Premises), as security for the repayment
of any indebtedness and/or the performance of any obligation. (ii) Lessor shall not directly or indirectly
cause, create, incur, assume or allow to exist any mortgage, pledge, lien, charge, security interest,
encumbrance or other claim of any nature on or with respect to the Facilities, Operations or any interest
therein. Lessor shall immediately notify Lessee in writing of the existence of any such mortgage, pledge,
lien, charge, security interest, encumbrance or other claim, shall promptly cause the same to be discharged
and released of record without cost to Lessee, and shall indemnify the Lessee against all costs and
expenses (including reasonable attorneys’ fees) incurred in discharging and releasing any such mortgage,
pledge, lien, charge, security interest, encumbrance or other claim.

(c) Warranty of Title. Lessor represents and warrants to Lessee that Lessor is the owner in fee of
the surface and subsurface pore space of the Leased Premises. Lessor hereby warrants and agrees to
defend title to the Leased Premises and Lessor hereby agrees that Lessee, at its option, shall have the right
to discharge any tax, mortgage, or other lien upon the Leased Premises, and in the event Lessee does so,
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Lessee shall be subrogated to such lien with the right to enforce the same and apply annual rental
payments or any other such payments due to Lessor toward satisfying the same. At any time on or after
the Effective Date, Lessee may obtain for itself and/or any Financing Party, at Lessee’s expense, a palicy
of title insurance in a form and with exceptions acceptable to Lessee and/or such Financing Party in its
sole discretion (the “Title Policies™). Lessor agrees to cooperate fully and promptly with Lessee in its
efforts to obtain the Title Policies, and Lessor shall take such actions as Lessee or any Financing Party
may reasonably request in connection therewith,

(d) Conduct of Operations. Each Party shall, at its expense, use best efforts to comply (and cause
its Related Persons to comply) in all material respects with all laws applicable to its (or their) activities
on the Leased Premises, provided that each Party shall have the right, in its sole discretion, to contest, by
appropriate legal proceedings, the validity or applicability of any law, and the other Party shall cooperate
in every reasonable way in such contest, at no out-of-poacket expense to the cooperating Party. During the
Primary Term, Lessee, its agents, affiliates, servants, employees, nominees and licensees shall be entitled
to: (i) apply for and obtain any necessary permits, approvals and other governmental authorizations
(collectively called *“Governmental Authorizations™) required for the development, construction,
operation and maintenance of the Project and Lessor agrees to co-operate, execute, obtain or join with
Lessee in any applications or proceedings relating to the Governmental Authorizations upon Lessee’s
written request and at Lessee’s direction, cost and expense; and (ii) apply for any approvals and permits
and any zoning amendment of any area of the Leased Premises required in connection with the Project,
and Lessor agrees to co-operate, execute, obtain or join with Lessee in any applications or proceedings
relating to such approvals, permits and zoning amendments upon Lessee’s written request and at Lessee’s
direction, cost and expense.

(e) Title to Carbon Dioxide. As between Lessor and Lessee, all right, title, interest and ownership
to all Carbon Dioxide injected into any Reservoir shall belong to Lessee, as measured by corresponding
Storage Fee payment to Lessor.

(f) Hazardous Substances. Lessee shall have no liability for any regulated hazardous substances
located on the Leased Premises prior to the Effective Date or placed in, on or within the Leased Premises
by Lessor or any of its Related Persons on or after the Effective Date, and nothing in this Lease shall be
construed to impose upon Lessee any obligation for the removal of such regulated hazardous substances.

(g) Interference. Lessee shall peaceably and quietly have, hold and enjoy the Leased Premises
against any person claiming by, through or under the Lessor and without disturbance by the Lessor, unless
Lessee is found in default of the terms of this Lease and such default is continuing. Lessor shall not
unreasonably interfere with Lessee’s access to or maintenance of the Facilities or associated use of Leased
Premises under this Lease; endanger the safety of Lessor, Lessee, the general public, private or personal
property, or the Facilities; or install or maintain or permit to be installed or maintained vegetation,
undergrowth, trees (including overhanging limbs and foliage and any trees standing which are
substantially likely to fall), buildings, structures, installations, and any other obstructions which
unreasonably interfere to Lessee access or use of the Facilities, Formations or Lessee’s use of the Leased
Premises under this Lease. Lessor shall not engage in any activity or permit its Related Persons to engage
in any activity that might damage or undermine the physical integrity of any Formation or interfere with
Lessee’s use of the Leased Premises under this Lease, provided however that it is understood by Lessee
that Lessor has no right to permit or to prohibit the exercise of any mineral rights not owned by Lessor at
the time of entering into the Option to Lease between Lessor and Lessee with respect to the Leased
Premises. Neither Lessee nor its agents will engage in any activity that damages existing oil, gas and
other mineral exploration and development activities occurring on the Leased Premises without first
obtaining permission from the relevant mineral rights holder.

(h) Reservations. Lessor reserves the right to sell, lease, or otherwise dispose of any interest in the
Leased Premises subject to the rights granted in this Lease and agrees that sales, leases, or other
dispositions of any interest or estate in the Leased Premises shall be expressly made subject to the terms
of this Lease and shall not unreasonably interfere with Lessee’s rights under this Lease.

(i) Taxes. Lessor shall pay for all real estate taxes and other assessments levied upon the Leased
Premises. Lessee shall pay any taxes, assessments, fines, fees, and other charges levied by any
governmental authority against its Facilities on the Leased Premises. The Parties agree to cooperate fully
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to obtain any available tax refunds or abatements with respect to the Leased Premises. Lessee shall have
the right to pay all taxes, assessments and other fees on behalf of Lessor and to deduct the amount so paid
from other payments due to Lessor hereunder.

(j) Amendments. Lessee reserves the right to revise this Lease to remedy any mistakes, including
correcting the names of the Parties, the legal description of the Leased Premises, or otherwise. In the event
that any amendment alters the bonus and royalty payable under Section 5(a)-(b) of this Lease, the Lessee
shall pay the Lessor the amount owed under the Lease as amended. Any amendments must be in writing
and signed by both parties.

(k) Remedies. Notwithstanding anything to the contrary in this Lease, neither Party shall be liable to
the other for any indirect, special, punitive, incidental or exemplary damages, whether foreseeable or not
and whether arising out of or in connection with this Lease, by statute, in contract, tort, including
negligence, strict liability or otherwise, and all such damages are expressly disclaimed.. This provision
does not limit Lessee's obligation to indemnify Lessor for third-party suits, claims, or damages under
Section 16 of this Lease.

(1) Financial Responsibility. Lessee will comply with all applicable law regarding financial
responsibility for Carbon Dioxide storage, and will post bonds or other financial guarantees as required
by the government entities.

(m) Attorneys’ Fees. If any suit or action is filed or arbitration commenced by either Party against
the other Party to enforce this Lease or otherwise with respect to the subject matter of this Lease, the
prevailing party shall be entitled to recover reasonable costs and attorneys’ fees incurred in investigation
of related matters and in preparation for and prosecution of such suit, action, or arbitration as fixed by the
arbitrator or court, and if any appeal or other form of review is taken from the decision of the arbitrator or
any court, reasonable costs and attorneys’ fees as fixed by the court.

(n) Representations and Warranties. Lessor represents and warrants to Lessee the following as of
the Effective Date and covenants that throughout the Term: (i) Lessor has the full right, power and
authority to grant rights, interests and license as contained in this Lease. Such grant of the right, interests
and license does not violate any law, ordinance, rule or other governmental restriction applicable to the
Lessor or the Leased Premises and is not inconsistent with and will not result in a breach or default under
any agreement by which the Lessor is bound or that affects the Leased Premises. (ii) Neither the execution
and delivery of this Lease by Lessor nor the performance by Lessor of any of its obligations under this
Lease conflicts with or will result in a breach or default under any agreement or obligation to which Lessor
is a party or by which Lessor or the Leased Premises is bound. (i) All information provided by Lessor to
Lessee, as it pertains to the Leased Premises’ physical condition, along with Lessor’s rights, interests and
use of the Leased Premises, is accurate in all material respects. (iv) Lessor has no actual or constructive
notice or knowledge of Hazardous Substances at, on, above, below or near the Leased Premises. (v) Each
of the undersigned represents and warrants that they have the authority to execute this Lease on behalf of
the Party for which they are signing,

(0) Severability. Should any provision of this Lease be held, ina final and unappealable decision by
a court of competent jurisdiction, to be either invalid, void or unenforceable, the remaining provisions of
this Lease shall remain in full force and effect, unimpaired by the holding. If the easements or other rights
under this Lease are found to be in excess of the longest duration permitted by applicable law, the term of
such easements or other rights shall instead expire on the latest date permitted by applicable law.

(p) Memorandum of Lease. This Lease shall not be recorded in the real property records. Lessee
shall cause a memorandum of this Lease to be recorded in the real property records of the county in which
the Leased Premises is situated. A recorded copy of said memorandum shall be furnished to Lessor within
thirty (30) days of recording.

(q) Notices. All notices required to be given under this Lease shall be in writing, and shall be deemed
to have been given upon (a) personal delivery, (b) one (1) Business Day after being deposited with FedEx
or another reliable overnight courier service, with receipt acknowledgment requested, or (¢) upon receipt
or refused delivery deposited in the United States mail, registered or certified mail, postage prepaid, return
receipt required, and addressed to the respective Party at the addresses set forth at the beginning of this
Lease, or to such other address as either Party shall from time to time designate in writing to the other
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Party.

(r) No Waiver, The failure of either Party to insist in any one or more instances upon strict
performance of any of the provisions of this Lease or to take advantage of any of its rights hereunder shall
not be construed as a waiver of any such provision or the relinquishment of any such rights, but the same
shall continue and remain in full force and effect.

(s) Estoppels. Either party hereto (the “Receiving Party™), without charge, at any time and from time
to time, within ten (10) Business Days after receipt of a written request by the other party hereto (the
“Requesting Party™), shall deliver a written statement, duly executed, certifying to such Requesting Party,
or any other person, firm or entity specified by such Requesting Party: (i) that this Lease is unmodified
and in full force and effect, or if there has been any modification, that the same is in full force and effect
as so modified and identifying the particulars of such modification; (ii) whether or not, to the knowledge
of the Receiving Party, there are then existing any offsets or defenses in favor of such Receiving Party
against enforcement of any of the terms, covenants and conditions of this Lease and, if so, specifying the
particulars of same and also whether or not, to the knowledge of such Receiving Party, the Requesting
Party has observed and performed all of the terms, covenants and conditions on its part to be observed
and performed, and if not, specifying the particulars of same; and (iii) such other information as may be
reasonably requested by the Requesting Party. Any written instrument given hereunder may be relied
upon by the recipient.

(t) Counterparts. This Lease may be executed in any number of counterparts, each of which, when
executed and delivered, shall be an original, but all of which shall collectively constitute one and the same
instrument.

(u) Governing Law. This Lease shall be governed, interpreted, and enforced in accordance with the
laws of the state of North Dakota.

(v) Further Action. Each Party will execute and deliver all documents, provide all information, and
take or forbear from all actions as may be necessary or appropriate to achieve the purposes of this Lease,
including without limitation executing a memorandum of easement and all documents required to obtain
any necessary government approvals.

(w) Entire Agreement. This Lease, into which the attached Exhibit A is incorporated by reference,
contains the entire agreement of the Parties. There are no other conditions, agreements, representations,
warranties, or understandings, express or implied.

[Remainder of page intentionally left blank. Signature page follows.]
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IN WITNESS OF THE ABOVE, Lessor and Lessee have caused this Lease to be executed and delivered
by their duly authorized representatives as of the Effective Date.

LESSOR:

By:
Print:

By:
Print:

LESSEE:
MINNKOTA POWER COOPERATIVE, INC,
By:

Print:
Its:
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Exhibit A
LEGAL DESCRIPTION OF THE PROPERTY

The Leased Premises consists of the lands located in Oliver County, North Dakota that are owned by the
Lessor and generally described as follows:

For purposes of calculating the royalty payable under Section 5(b) of this Lease, the Parties stipulate that the
Leased Premises consists of __ acres.

79096916.1
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STORAGE AGREEMENT
TFUNBRADCC WEST BROOM CREEK - SECURE GEOLOGIC STORAGE
OLIVER COUNTY, NORTH DAKOTA

Supplemental
Exhibit C
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, STORAGE AGREEMENT
TUNDRADCC WEST BROOM CREEK - SECURE GEOLOGIC STORAGE
OLIVER COUNTY, NORTH DAKOTA

THIS AGREEMENT (“Agreement”) is entered into as of the  day of 5
20__, by the parties who have signed the original of this instrument, a counterpart thereof,
ratification and joinder or other instrument agreeing to become a Party hereto.

RECITALS:

A. It is in the public interest to promote the geologic storage of carbon dioxide in a

manner which will benefit the state and the global environment by reducing greenhouse gas

emissions and in a manner which will help ensure the viability of the state's coal and power

industries, to the economic benefit of North Dakota and its citizens;

B. To further geologic storage of carbon dioxide, a potentially valuable commodity,
may allow for its ready availability if needed for commercial, industrial, or other uses, including

enhanced recovery of oil, gas, and other minerals; and

C. For geologic storage, however, to be practical and effective it requires cooperative
use of surface and subsurface property interests and the collaboration of property owners, which
may require procedures that promote, in a manner fair to all interests, cooperative management,

thereby ensuring the maximum use of natural resources.
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AGREEMENT:

It is agreed as follows:
ARTICLE 1
DEFINITIONS

As used in this Agreement:

Ll Carbon Dioxide means carbon dioxide in gaseous, liquid, or supercritical fluid

state together with incidental associated substances derived from the source materials, capture
process and any substances added or used to enable or improve the injection process.

1.2  Commission means the North Dakota Industrial Commission.

1.3 Effective Date is the time and date this Agreement becomes effective as provided
in Article 14.

1.4 Facility Area is the land described by Tracts in Exhibit “B” and shown on
Exhibit “A” containing 29,775.55 acres, more or less.

1.5  Party is any individual, corporation, limited liability company, partnership,
association, receiver, trustee, curator, executor, administrator, guardian, tutor, fiduciary, or other
representative of any kind, any department, agency, or instrumentality of the state, or any
governmental subdivision thereof, or any other entity capable of holding an interest in the
Storage Reservoir.

1.6 Pore Space means a cavity or void, whether natural or artificially created, in any
subsurface stratum.

1.7 Pore Space Interest is a right to or interest in the Pore Space in any Tract within

the boundaries of the Facility Area.

1.8 Pore Space Owner is a Party hereto who owns Pore Space Interest.
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19  Storage Equipment is any personal property, lease, easement, and well
equipment, plants and other facilities and equipment for use in Storage Operations.

1.10 Storage Expense is all costs, expense or indebtedness incurred by the Storage

Operator pursuant to this Agreement for or on account of Storage Operations.

1.11 ~ Storage Facility is the unitized or amalgamated Storage Reservoir created

pursuant to an order of the Commission.

1.12  Storage Facility Participation is the percentage shown on Exhibit “C” for

allocating payments for use of the Pore Space under each Tract identified in Exhibit “B”.

1.13  Storage Operations are all operations conducted by the Storage Operator

pursuant to this Agreement or otherwise authorized by any lease covering any Pore Space
Interest.

1.14  Storage Operator is the person or entity named in Section 4.1 of this Agreement.

1.15 Storage Reservoir consists of the Pore Space and confining subsurface strata

underlying the Facility Area described as the Opeche-Picard (Upper Confining Zone), Broom
Creek (Storage Reservoir/Injection Zone), and Amsden (Lower Confining Zone) Formation(s)
and which are defined as identified by the well logging suite performed at two stratigraphic
wells, the J-LOC 1 well (File No. 37380) and the J-ROC 1 well (File No. 37672). The log suites
included caliper, gamma ray (GR), density, porosity (neutron, density), dipole sonic, resistivity,
spectral GR, a combinable magnetic resonance (CMR), and fracture finder log. Further, the logs
were used to pick formation top depths and interpret lithology, petrophysical properties, and
time-to-depth shifting of seismic data obtained from two 3D seismic surveys covering an area
totaling 18.5 miles in and around the J-ROC 1 (located in Section 4, Township 141 North, Range

83 West) and the J-LOC 1 (located in Section 27, Township 142 North, Range 84 West)
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stratigraphic wells located in Oliver County, North Dakota. Formation top depths were picked
from the top of the Pierre Formation to the top of the Precambrian. These logs and data which
encompass the stratigraphic interval from an average depth of 4,650 feet to an average depth of
5,450 feet within the limits of the Facility Area.

1.16 Storage Rights are the rights to explore, develop, and operate lands within the
Facility Area for the storage of Storage Substances.

1.17 Storage Substances are Carbon Dioxide and incidental associated substances,

fluids, and minerals.
1.18  Tract is the land described as such and given a Tract number in Exhibit “B.”

ARTICLE 2
EXHIBITS

2.1 Exhibits. The following exhibits, which are attached hereto, are incorporated
herein by reference:

2.1.1 Exhibit “A” is a map that shows the boundary lines of the FundraDCC
West Broom Creek Facility Area and the tracts therein;

2.1.2  Exhibit “B” is a schedule that describes the acres of each Tract in the
FundraDCC West Broom Creek Facility Area;

2.1.3  Exhibit “C” is a schedule that shows the Storage Facility Participation of
each Tract; and

2.1.4 Exhibit “D” is a form of Surface Use and Pore Space Lease.

22 Reference to Exhibits. When reference is made to an exhibit, it is to the exhibit

as originally attached or, if revised, to the last revision.

2.3 Exhibits Considered Correct. Exhibits “A,” “B,” “C” and “D” shall be

considered to be correct until revised as herein provided.
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2.4  Correcting Errors. The shapes and descriptions of the respective Tracts have

been established by using the best information available. If it subsequently appears that any
Tract, mechanical miscalculation or clerical error has been made, Storage Operator, with the
approval of Pore Space Owners whose interest is affected, shall correct the mistake by revising
the exhibits to conform to the facts. The revision shall not include any re-evaluation of
engineering or geological interpretations used in determining Storage Facility Participation.
Each such revision of an exhibit made prior to thirty (30) days after the Effective Date shall be
effective as of the Effective Date. Each such revision thereafter made shall be effective at 7:00
a.m. on the first day of the calendar month next following the filing for record of the revised
exhibit or on such other date as may be determined by Storage Operator and set forth in the
revised exhibit.

2.5 Filing Revised Exhibits. If an exhibit is revised, Storage Operator shall execute
an appropriate instrument with the revised exhibit attached and file the same for record in the
county or counties in which this Agreement or memorandum of the same is recorded and shall
also file the amended changes with the Commission.

ARTICLE 3
CREATION AND EFFECT OF STORAGE FACILITY

3.1 Unleased Pore Space Interests. Any Pore Space Owner in the Storage Facility

who owns a Pore Space Interest in the Storage Reservoir that is not leased for the purposes of
this Agreement and during the term hereof, shall be treated as if it were subject to the Surface
Use and Pore Space Lease attached hereto as Exhibit “D”.

3.2 Amalgamation of Pore Space. All Pore Space Interests in and to the Tracts are

hereby amalgamated and combined insofar as the respective Pore Space Interests pertain to the
Storage Reservoir, so that Storage Operations may be conducted with respect to said Storage
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Reservoir as if all of the Pore Space Interests in the Facility Area had been included in a single
lease executed by all Pore Space Owners, as lessors, in favor of Storage Operator, as lessee and
as if the lease contained all of the provisions of this Agreement.

3.3  Amendment of Leases and Other Agreements. The provisions of the various

leases, agreements, or other instruments pertaining to the respective Tracts or the storage of the
Storage Substances therein, including the Surface Use and Pore Space Lease attached hereto as
Exhibit “D”, are amended to the extent necessary to make them conform to the provisions of this
Agreement, but otherwise shall remain in effect.

34 Continuation of Leases and Term Interests. Injection in to any part of the

Storage Reservoir, or other Storage Operations, shall be considered as injection in to or upon
each Tract within said Storage Reservoir, and such injection or operations shall continue in effect
as to each lease as to all lands and formations covered thereby just as if such operations were
conducted on and as if a well were injecting in each Tract within said Storage Reservoir.

3.5 Titles Unaffected by Storage. Nothing herein shall be construed to result in the

transfer of title of the Pore Space Interest of any Party hereto to any other Party or to Storage
Operator.

3.6  Injection Rights. Storage Operator is hereby granted the right to inject into the

Storage Reservoir any Storage Substances in whatever amounts Storage Operator may deem
expedient for Storage Operations, together with the right to drill, use, and maintain injection
wells in the Facility Area, and to use for injection purposes.

3.7 Transfer of Storage Substances from Storage Facility. Storage Operator may

transfer from the Storage Facility any Storage Substances, in whatever amounts Storage Operator

may deem expedient for Storage Operations, to any other reservoir, subsurface stratum or
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formation permitted by the Commission for the storage of carbon dioxide under Chapter 38-22 of

the North Dakota Century Code. The-transfer-of such-Storage-Substances—out-of the-Storage

3.8  Receipt of Storage Substances. Storage Operator may accept and receive into

the Storage Facility any Storage Substances, in whatever amounts Storage Operator may deem
expedient for Storage Operations, being stored in any other reservoir, subsurface stratum or
formation permitted by the Commission for the storage of carbon dioxide under Chapter 38-22 of
the North Dakota Century Code.

Fhe3.9 Rovalty Payments Upon Transfer. The transfer or receipt of sueh—Storage
Substances out of or into the Storage Facility shall be disregarded for the purposes of calculating
the royalty under any lease covering a Pore Space Interest (including Exhibit “D”) and shall not
affect the allocation of Storage Substances injected into the Storage Facility through the surface
of the Facility Area in accordance with Article 6 of this Agreement; provided, however. that the

Storage Operator shall be liable to any Pore Space Owner within Storage Facility who has not

been previously compensated for the injection of the Storage Substances received into the

3:93.10 Cooperative Agreements. Storage Operator may enter into cooperative

agreements with respect to lands adjacent to the Facility Area for the purpose of coordinating

Storage Operations. Such cooperative agreements may include, but shall not be limited to,
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agreements regarding the transfer and receipt of Storage Substances pursuant to Sections 3.7 and
3.8 of this Agreement.

3-103.11 Border Agreements. Storage Operator may enter into an agreement or

agreements with owners of adjacent lands with respect to operations which may enhance the
injection of the Storage Substances in the Storage Reservoir in the Facility Area or which may
otherwise be necessary for the conduct of Storage Operations.

ARTICLE 4
STORAGE OPERATIONS

4.1 Storage Operator. DCC West Project LLC is hereby designated as the initial

Storage Operator.  Storage Operator shall have the exclusive right to conduct Storage
Operations, which shall conform to the provisions of this Agreement and any lease covering a
Pore Space Interest. If there is any conflict between such agreements, this Agreement shall
govern.

42  Successor Operators. The initial Storage Operator and any subsequent operator

may, at any time, transfer operatorship of the Storage Facility with and upon the approval of the
Commission.

43 Method of Operation. Storage Operator shall engage in Storage Operations with

diligence and in accordance with good engineering and injection practices.

44  Change of Method of Operation. As permitted by the Commission nothing

herein shall prevent Storage Operator from discontinuing or changing in whole or in part any
method of operation which, in its opinion, is no longer in accord with good engineering or
injection practices. Other methods of operation may be conducted or changes may be made by
Storage Operator from time to time if determined by it to be feasible, necessary or desirable to
increase the injection or storage of Storage Substances.
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ARTICLE 5
TRACT PARTICIPATIONS

5.1 Tract Participations. The Storage Facility Participation of each Tract is shown

in Exhibit “C.” The Storage Facility Participation of each Tract shall be based 100% upon the
ratio of surface acres in each Tract to the total surface acres for all Tracts within the Facility
Area.

5.2  Relative Storage Facility Participations. If the Facility Area is enlarged or

reduced, the revised Storage Facility Participation of the Tracts remaining in the Facility Area
and which were within the Facility Area prior to the enlargement or reduction shall remain in the

same ratio to one another.

ARTICLE 6
ALLOCATION OF STORAGE SUBSTANCES

6.1 Allocation of Tracts. All Storage Substances injected shall be allocated to the

several Tracts in accordance with the respective Storage Facility Participation effective during
the period that the Storage Substances are injected. The amount of Storage Substances allocated
to each tract, regardless of whether the amount is more or less than the actual injection of Storage
Substances from the well or wells, if any, on such Tract, shall be deemed for all purposes to have
been injected into such Tract. Subject to Section 3.9, Storage Substances transferred or received
pursuant to Sections 3.7 and 3.8 of this Agreement shall be disregarded for the purposes of this
Section 6.1.

6.2  Distribution within Tracts. The Storage Substances injected and allocated to

each Tract shall be distributed among, or accounted for to the Pore Space Owners who own a
Pore Space Interest in such Tract in accordance with each Pore Space Owner’s Storage Facility

Participation effective during the period that the Storage Substances were injected. If any Pore
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Space Interest in a Tract hereafter becomes divided and owned in severalty as to different parts
of the Tract, the owners of the divided interests, in the absence of an agreement providing for a
different division, shall be compensated for the storage of the Storage Substances in proportion
to the surface acreage of their respective parts of the Tract. Subject to Section 3.9, Storage
Substances transferred or received pursuant to Sections 3.7 and 3.8 of this Agreement shall be
disregarded for the purposes of this Section 6.2.

ARTICLE 7
TITLES

7.1 Warranty and Indemnity. Each Pore Space Owner who, by acceptance of

revenue for the injection of Storage Substances into the Storage Reservoir, shall be deemed to
have warranted title to its Pore Space Interest, and, upon receipt of the proceeds thereof to the
credit of such interest, shall indemnify and hold harmless the Storage Operator and other Parties
from any loss due to failure, in whole or in part, of its title to any such interest.

7.2 Injection When Title Is in Dispute. If the title or right of any Pore Space Owner

claiming the right to receive all or any portion of the proceeds for the storage of any Storage
Substances allocated to a Tract is in dispute, Storage Operator shall require that the Pore Space
Owner to whom the proceeds thereof are paid to furnish security for the proper accounting
thereof to the rightful Pore Space Owner, if the title or right of such Pore Space Owner fails in
whole or in part.

7.3 Payments of Taxes to Protect Title. The owner of surface rights to lands within

the Facility Area is responsible for the payment of any ad valorem taxes on all such rights,
interests or property, unless such owner and the Storage Operator otherwise agree. If any ad
valorem taxes are not paid by or for such owner when due, Storage Operator may at any time
prior to tax sale or expiration of period of redemption after tax sale, pay the tax, redeem such
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rights, interests or property, and discharge the tax lien. Storage Operator shall, if possible,
withhold from any proceeds derived from the storage of Storage Substances otherwise due any
Pore Space Owner who is a delinquent taxpayer up to an amount sufficient to defray the costs of
such payment or redemption; provided that such withholding to be credited to the Storage
Operator. Such withholding shall be without prejudice to any other remedy available to Storage
Operator.

7.4  Pore Space Interest Titles. If title to a Pore Space Interest fails, but the tract to

which it relates is not removed from the Facility Area, the Party whose title failed shall not be

entitled to share under this Agreement with respect to that interest.

ARTICLE 8
EASEMENTS OR USE OF SURFACE

8.1 Grant of Easement. Storage Operator shall have the right to use as much of the

surface of the land within the Facility Area as may be reasonably necessary for Storage
Operations and the injection of Storage Substances.

8.2 Use of Water. Storage Operator shall have and is hereby granted free use of
water from the Facility Area for Storage Operations, except water from any well, lake, pond or
irrigation ditch of a Pore Space Owner; notwithstanding the foregoing, Storage Operator may
access any well, lake, or pond as provided in Exhibit “D”.

83 Surface Damages. Storage Operator shall pay surface owners for damage to

growing crops, timber, fences, improvements and structures located on the Facility Area that
result from Storage Operations.

8.4  Surface and Sub-Surface Operating Rights. Except to the extent modified in

this Agreement, Storage Operator shall have the same rights to use the surface and sub-surface
and use of water and any other rights granted to Storage Operator in any lease covering Pore
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Space Interests. Except to the extent expanded by this Agreement or the extent that such rights
are common to the effected leases, the rights granted by a lease may be exercised only on the
land covered by that lease. Storage Operator will to the extent possible minimize surface
impacts.

ARTICLE 9
ENLARGEMENT OF STORAGE FACILITY

9.1 Enlargement of Storage Facility. The Storage Facility may be enlarged from

time to time to include acreage and formations reasonably proven to be geologically capable of
storing Storage Substances. Any expansion must be approved in accordance with the rules and
regulations of the Commission.

9.2 Determination of Tract Participation. Storage Operator, subject to Section 5.2,

shall determine the Storage Facility Participation of each Tract within the Storage Facility as
enlarged, and shall revise Exhibits “A”, “B” and “C” accordingly and in accordance with the
rules, regulations and orders of the Commission.

9.3 Effective Date. The effective date of any enlargement of the Storage Facility
shall be effective as determined by the Commission.

ARTICLE 10
TRANSFER OF TITLE PARTITION

10.1 Transfer of Title. Any conveyance of all or part of any interest owned by any

Party hereto with respect to any Tract shall be made expressly subject to this Agreement. No
change of title shall be binding upon Storage Operator, or any Party hereto other than the Party
so transferring, until 7:00 a.m. on the first day of the calendar month following thirty (30) days
from the date of receipt by Storage Operator of a photocopy, or a certified copy, of the recorded

or filed instrument evidencing such a change in ownership.
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10.2 Waiver of Rights to Partition. FEach Party hereto agrees that, during the

existence of this Agreement, it will not resort to any action to partition any Tract or parcel within
the Facility Area or the facilities used in the development or operation thereof, and to that extent
waives the benefits or laws authorizing such partition.

ARTICLE 11
RELATIONSHIP OF PARTIES

11.1  No Partnership. The duties, obligations and liabilities arising hereunder shall be

several and not joint or collective. This Agreement is not intended to create, and shall not be
construed to create, an association or trust, or to impose a partnership duty, obligation or liability
with regard to any one or more of the Parties hereto. Each Party hereto shall be individually
responsible for its own obligations as herein provided.

11.2  No Joint Marketing. This Agreement is not intended to provide, and shall not be

construed to provide, directly or indirectly, for any joint marketing of Storage Substances.

11.3  Pore Space Owners Free of Costs. This Agreement is not intended to impose,

and shall not be construed to impose, upon any Pore Space Owner any obligation to pay any
Storage Expense unless such Pore Space Owner is otherwise so obligated.

11.4 Information to Pore Space Owners. Each Pore Space Owner shall be entitled to

all information in possession of Storage Operator to which such Pore Space Owner is entitled by
an existing lease or a lease imposed by this Agreement.

ARTICLE 12
LAWS AND REGULATIONS

12.1 Laws and Regulations. This Agreement shall be subject to all applicable federal,

state and municipal laws, rules, regulations and orders.

ARTICLE 13
FORCE MAJEURE
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13.1 Force Majeure. All obligations imposed by this Agreement on each Party,

except for the payment of money, shall be suspended while compliance is prevented, in whole or
in part, by a labor dispute, fire, war, civil disturbance, or act of God; by federal, state or
municipal laws; by any rule, regulation or order of a governmental agency; by inability to secure
materials; or by any other cause or causes, whether similar or dissimilar, beyond reasonable
control of the Party. No Party shall be required against their will to adjust or settle any labor
dispute. Neither this Agreement nor any lease or other instrument subject hereto shall be
terminated by reason of suspension of Storage Operations due to any one or more of the causes
set forth in this Article.

ARTICLE 14
EFFECTIVE DATE

14.1 Effective Date. This Agreement shall become effective as determined by the
Commission.

14.2  Certificate of Effectiveness. Storage Operator shall file for record in the county

or counties in which the land affected is located a certificate stating the Effective Date of this

Agreement.
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ARTICLE 15
TERM
15.1 Term. Unless sooner terminated in the manner hereinafter provided or by order
of the Commission, this Agreement shall remain in full force and effect until the Commission
has issued a certificate of project completion with respect to the Storage Facility in accordance

with § 38-22-17 of the North Dakota Century Code.

15.2 Termination by Storage Operator. This Agreement may be terminated at any

time by the Storage Operator with the approval of the Commission.

15.3 Effect of Termination. Upon termination of this Agreement all Storage

Operations shall cease. Each lease and other agreement covering Pore Space within the Facility
Area shall remain in force for ninety (90) days after the date on which this Agreement
terminates, and for such further period as is provided by Exhibit “D” or other agreement.

15.4  Salvaging Equipment Upon Termination. If not otherwise granted by Exhibit

“D” or other instruments affecting each Tract, Pore Space Owners hereby grant Storage Operator
a period of six (6) months after the date of termination of this Agreement within which to
salvage and remove Storage Equipment.

15.5 Certificate of Termination. Upon termination of this Agreement, Storage

Operator shall file for record in the county or counties in which the land affected is located a
certificate that this Agreement has terminated, stating its termination date.

ARTICLE 16
APPROVAL

16.1 Original, Counterpart or Other Instrument. A Pore Space Owner may

approve this Agreement by signing the original of this instrument, a counterpart thereof,
ratification or joinder or other instrument approving this instrument hereto. The signing of any
such instrument shall have the same effect as if all Parties had signed the same instrument.
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16.2  Joinder in Dual Capacity. Execution as herein provided by any Party as either a

Pore Space Owner or the Storage Operator shall commit all interests owned or controlled by
such Party and any additional interest thereafter acquired in the Facility Area.

16.3 Approval by the North Dakota Industrial Commission.

Notwithstanding anything in this Article to the contrary, all Tracts within the Facility
Area shall be deemed to be qualified for participation if this Agreement is duly approved by
order of the Commission.

ARTICLE 17
GENERAL

17.1 Amendments Affecting Pore Space Owners. Amendments hereto relating

wholly to Pore Space Owners may be made with approval by the Commission.
17.4  Construction. This agreement shall be construed according to the laws of the
State of North Dakota.

ARTICLE 18
SUCCESSORS AND ASSIGNS

18.1 Successors and Assigns. This Agreement shall extend to, be binding upon, and
inure to the benefit of the Parties hereto and their respective heirs, devisees, legal representatives,
successors and assigns and shall constitute a covenant running with the lands, leases and interests
covered hereby.

Executed the date set opposite each name below but effective for all purposes as provided
by Atrticle 14.

Dated: , 20 STORAGE OPERATOR

DCC West Project LI.C

By:

Mac McLennan

DCC West Project LLC — Broom Creek 17



Its: President and Chief Executive Officer
79097496-v1-79707935 v1
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Exhibit A
Tract Map
Attached to and made part of the Storage Agreement

TundsaDCC West Broom Creek — Secure Geological Storage
Oliver County, North Dakota
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Exhibit B
Tract Summary
Attached to and made part of the Storage Agreement

FundraDCC West Broom Creek — Secure Geological Storage
Oliver County, North Dakota
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Exhibit C
Tract Participation Factors
Attached to and made part of the Storage Agreement

FundraDCC West Broom Creek — Secure Geological Storage
Oliver County, North Dakota
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Exhibit D
Form of Surface Use and Pore Space Lease
Attached to and made part of the Storage Agreement

TundraDCC West Broom Creek — Secure Geological Storage
Oliver County, North Dakota
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Township 141 North, Range 84 West
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Township 142 North, Range 84 West
Section 19: Lots 3, 4, E/2SW/4, SE/4
Section 20: S/2

Section 21: W/2SW/4

Section 28: W/2, SW/4NE/4, W/2SE/4
Section 29: ALL

Section 30: ALL

Section 31: ALL

Section 32: ALL

Section 33: NW/4, W/2NE/4, SE/4NE/4, S/2
Section 34: S/2N/2, S/2

Township 142 North, Range 85 West
Section 24: S/2

Section 25: ALL

Section 33: E/2

Section 34: ALL

Section 35: ALL

Section 36: ALL
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Township 141 North, Range 84 West
Section 2:  W/2NW/4, W/2E/2NW/4, W/2SW/4

Section 3:  ALL

Section4; ALL
Section 5:  ALL
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Section 8: ALL
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Section 21: N/2NW/4, SW/ANW/4

Section 29: ALL
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Section 32: NW/4
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Township 142 North, Range 84 West
Section 19: Lots 3, 4, E/22SW/4, SE/4
Section 20: S/2

Section 21: W/2SW/4

Section 28: W/2, SW/4NE/4, W/2SE/4
Section 29: ALL

Section 30: ALL

Section 31: ALL

Section 32: ALL

Section 33: NW/4, W/2NE/4, SE/ANE/4, S/2
Section 34: S/2N/2, S/2

Township 142 North, Range 85 West
Section 24: S/2

Section 25: ALL

Section 33: E/2

Section 34: ALL

Section 35: ALL

Section 36: ALL
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Dakota Carbon Capture West
Storage Facility Permit Application — Supplements August 7, 2023

Supplement

Request Section Details Comments

1 2.0 Pages 2-7 and 20-: Typo in figures 2-5 and 2-14. Replace “mudstone” at top of Updated Figures 2-5 and
Opeche/Spearfish with “siltstone.” 2-14
Page 2-7: Update figure 2-5 to add all sample locations in the confining zones to the
existing sample locations for the Broom Creek Formation.

2 2.0 Correct wording on Pg 2-13 and 2-14 of where BC top was picked. Also correct wording | Updated page from SFP
on how Amsden top was picked.

3 2.0 Provide raw data used to create Figure 2-15 (page 2-22) and any other raw data from Raw data provided
injectivity testing.

2.0 Review depths of memory gauges in relation to the packer and correct narrative and No changes made.
schematics, as necessary. Originals are correct.

4 2.0 Provide narrative for expected geomechanical calculation results would be if triaxial Additional narrative and
testing were performed on siltstone. Were any triaxial tests performed on other Figures provided
confining zone lithologies, at what depths, and which wells.

5 2.0 Provide DCC West figures, similar to DCC East application figures, that would support Additional narrative and
that the Precambrian Fault is not expected to be a conduit and include the presence of | Figures provided
basement faulting and the low risk of seismicity.

6 3.0 Provide BHP and WHP figures for East Site Unity and Liberty throughout injection Additional narrative and
period. Figures provided

7 3.0 Provide a new figure, equivalent to Figure 3-10, showing Liberty 1 and Unity 1 wells, or | Additional narrative and
add the Liberty 1 and Unity 1 wells to the existing Figure 3-10 to show the cumulative Figures provided
injected CO2 volume over the 20-year injection period.

8 3.0 Provide a narrative that includes: Additional narrative and

- the percentage of total change in mineral dissolution and precipitation in Figures provided
grams/m? for Cells C1 and C2, and
- the breakdown for net change per year for C1, along with what if provided for C2.
9 2.0 Page 2-66: Provide the core log offset depth shift as well as the direction for Table 2-18 | Updated page from SFP
10 20 Provide description of fracture types in section 2.4.4.2 Additional narrative and
2.0 Describe how the microfaulting was evaluated, including how the lateral and vertical Figures provided
extents were determined.
11 3.0 Provide information on MICP for Opeche/Spearfish Formation. Additional narrative and

Figures provided
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Supplement

Request Section Details Comments

12 3.0 Provide cross section showing how the injection wells penetrate the cells and the Additional narrative and
porosity and permeability values assigned. Figures provided

13 40 Confirm whether the stabilized CO; extent shown in Figure 4-3 is the stabilized plume or | Additional narrative
the plume at the end of injection. provided

14 5.0 and | Modify frequency to a minimum of 5 years for tubing-casing annulus testing in Tables 5- | Updated Sections 5.0 and

6.0 1 and 6-1, appendix and associated narratives. 6.0 and Appendix E from
SFP
i1i5 9.0 Provide the well pad plot survey(s). Additional PDFs provided
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Figure 2-5. Schematic showing vertical relationship of coring and testing intervals in the
Opeche—Picard interval and the Broom Creek and Amsden Formations in the J-LOC 1 well.
Well logs displayed in tracks from left to right are 2) gamma ray (GR) (green) and caliper
(red); 3) resistivity deep (black) and resistivity shallow (blue); 4) delta time (light blue),
neutron porosity (dark blue), and density (red); 5) effective porosity (light blue) and core
sample porosity (white dots); 6) testing intervals; 7) facies (lithology); and 8) core interval.
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Figure 2-14. Vertical distribution of core-derived porosity and permeability values in the J-LOC1
well. Well logs displayed in tracks from left to right are 2) GR (green) and caliper (red), 3) core
porosity (800 psi) (blue) and core porosity (2400 psi) (orange), 4) core permeability (800 psi)
(red) and core permeability (2400 psi) (black), and 5) facies (lithology).
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Figure 2-9. Isopach map of the Broom Creek Formation in the DCC West SGS area. A
convergent interpolation gridding algorithm was used with well formation tops, 3D seismic,
and 2D seismic in the creation of this map.

was placed at the top of a relatively high GR signature representing an argillaceous dolostone that
could be correlated across the entirety of the DCC West SGS area. Seismic data collected as part
of site characterization efforts (Figure 2-7) were used to reinforce structural correlation and
thickness estimations of the storage reservoir.

The Broom Creek Formation is estimated to pinch out ~30 mi to the east of the planned
injection wells. There are no detectable features with associated spill points (e.g., folds, domes, or
fault traps) in the Broom Creek Formation in the DCC West SGS area (Figures 2-11a, 2-11b,

2-12, and 2-13).

2-14
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Broom Creek Step Rate Test Data

Requested Broom Creek Step Rate Test data has been provided in a separate, digital file.
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Core Plugs Taken from the Opeche/Spearfish

Siltstone and anhydrite have distinct geomechanical properties and behave and deform
differently under the same stress. Siltstone exhibits more ductile behavior under stress, meaning it
is more likely to deform without fracturing in response to applied pressure or stress. On the other
hand, anhydrite is more brittle and tends to fracture rather than undergo ductile deformation when
subjected to stress.

Siltstone is characterized by a higher Young's modulus compared to anhydrite. On the other
hand, anhydrite typically has a higher Poisson's ratio compared to siltstone. Also, anhydrite
typically exhibits a higher uniaxial compressive strength (UCS) value. Siltstone is generally
weaker and more prone to deformation under stress due to its more open and less tightly bound
grain structure.

For the geomechanics study discussed in Section 2.4.4 of the storage facility permit
application, the geomechanical parameters are calculated using well logs from the J-LOC 1 well
to generate a 1D mechanical earth model (MEM) for the upper and lower confining zones and
injection zone. The well logs used are sonic (DTS, DTC), density (RHOB), borehole images (BHI),
and other additional well logs such as caliper (Cal) and gamma ray (CGR, SGR). The main
calculated parameters are Young’s modulus, Poisson’s ratio, pore pressure, UCS, Shmax, Shmin,
and so on. The 1D MEM was calibrated using core measurements from the upper and lower
confining zones and injection zone obtained from triaxial tests and results from the modular
dynamics testing (MDT) in situ pressure testing.

Having additional triaxial results from an Opeche/Spearfish sample with lower anhydrite
percentage would not significantly impact the values calculated from the 1D MEM.

Triaxial Testing on Other Lithologies in the Confining Zones

One triaxial test was performed on a sample from the Opeche/Spearfish core from the
J-LOC 1 well at a depth of 4906 ft. Three triaxial tests were performed on samples from the
Opeche/Spearfish core from the nearby J-ROC 1 well. The depth and x-ray diffraction (XRD) data
from those samples are shown below.

Depth, Clay, K-Feldspar, Ankerite, P-Feldspar, Quartz, Dolomite, Anhydrite, Other,
[1) (1)

ft Yo Yo % % % % % %
4692 24.02 11.6 1.29 18.18 42.69 2.20 0 0.02
4714 3.31 14.4 4.76 3.62 45.75 28.16 0 0

4731 7.10 14.11 0 6.25 47.44 16.37 737 1.36
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Interpreted Precambrian Features

The analysis of the Center 3D and Minnkota 3D seismic surveys (Figure S-1) revealed
evidence for suspected paleochannels or preferential erosional zones at the top of the Precambrian
basement. Maps of the seismic reflection event interpreted to be the Precambrian—Deadwood
contact suggest these features are fairly linear in nature (Figure S-2). In cross-sectional view of the
seismic data, these features appear as depressions in the top of the Precambrian and the lower
portion of the Deadwood (Figure S-3 and S-4). The isopach values depicted in Figure S-5 suggest
erosional relief on the Precambrian surface resulted in thicker deposits of sediment in the
Deadwood. The absence of thickness changes in the Winnipeg or other formations overlying the
Deadwood associated with these features suggest these features were filled in during the deposition

of the Deadwood.
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Figure S-1. Map showing the 2D and 3D seismic surveys used to characterize the DCC West
SGS area and inform the construction of the geologic model. The 3D seismic surveys from west
to east are the Beulah 3D, Center 3D, and Minnkota 3D.
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Figure S-2. Map showing the time structure of the seismic reflection event interpreted to be the
Precambrian—-Deadwood contact.

In the Center 3D seismic survey data, there is no indication that the identified features impact
the intervals above the lower Deadwood. Additionally, there is no indication of offset reflections
above or below these features in the Center 3D seismic survey data that would suggest any
deformation or movement associated with these features. There is no evidence to suggest that these
interpreted paleochannel features have sufficient permeability or vertical extent to interfere with
containment.

There is a flexure in the Minnkota 3D seismic data where the seismic reflections above the
interpreted Precambrian—Deadwood boundary through the Red River Formation appear to dip or
sag down (Figure S-6). These depressions are interpreted to be draped over one of the interpreted
paleochannels located at the Precambrian—-Deadwood boundary (Figure S-4). A deep structure was
interpreted in the Precambrian basement below this paleochannel and flexure. This structure
appears to be a low-dipping thrust fault that terminates at the top of the Precambrian basement
(Figure S-7). The location of this Precambrian fault provides evidence that there was likely
preferential erosion along the exposed Precambrian fault trace during the deposition of the
Deadwood Formation. The dip of the Precambrian fault is low-angle whereas the flexure above
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the paleochannel feature is near-vertical, supporting the interpretation of the fault terminating at
the top of the Precambrian basement. The seismic interpretation indicates that the interpreted fault
in the Precambrian basement is dipping at ~25 degrees relative to horizontal being 0 degrees. The
flexure observed in the overlying sediments is likely associated with postdepositional differential
compaction above the paleochannel or slump due to movement along this low-angle basement
fault. There is no evidence to suggest that this flexural feature has sufficient permeability to
interfere with containment.
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Figure S-3. Cross-sectional view of the 3D seismic data through one of the linear trends in the
Center 3D seismic survey. Identified formations include Roughlock (green), Deadwood (blue),
and Precambrian (yellow). The red box indicates the area that corresponds to the linear feature.
Figure S-2 shows the location of this cross section.
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Figure S-4. Cross-sectional view of the 3D seismic data through one of the linear trends in the
east 3D seismic survey. Identified formations include Roughlock (green), Deadwood (blue), and
Precambrian (yellow). Depressions along the top of the Precambrian suggest the presence of
paleochannels. Figure S-2 shows the location of this cross section.
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Figure S-5. Map showing the thickness of the interval from the Precambrian erosional surface up
through the top of the Deadwood Formation calculated using the seismic data. The linear trends
correspond to areas of increased thickness.
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Figure S-6. Map showing the time structure of the seismic reflection event interpreted to be the
top of the Red River Formation. The line shows the location of the interpreted paleochannel that
underlies the flexure.
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Figure S-7. Cross-sectional view of the 3D seismic data through one of the linear trends in the
east 3D seismic survey. Identified formations include Deadwood (blue) and Precambrian
(yellow). The location of the interpreted low-angle thrust fault is shown by the green dashed line.
The location of Cross Section C-C’ is shown in Figure S-6.
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Precambrian Fault Geomechanics Study

Geomechanical modeling was done to determine the potential risk of induced seismicity
associated with the interpreted Precambrian fault and planned injection activities. The 3D seismic
data were used to estimate the dip and strike of the interpreted fault, including uncertainty ranges
on both for input into this modeling. A 1D stress model was built from the J-LOC1 well data using
the density, compressional sonic, and shear sonic well logs. The pore pressure is assumed
equivalent to hydrostatic pressure, with a slight overpressure in the Broom Creek Formation.
Overburden stress was estimated by integrating the density data and projecting the density trend
to surface. The principal horizontal stresses SHmin and SHmax were estimated using the modified
Eaton poroelastic model from Theircelin and Plumb (1994) and calibrated to closure pressure
measurements in the Deadwood, Broom Creek, and Inyan Kara Formations. Static elastic rock
property inputs were calibrated to core measurements. The most conservative approach was taken
by choosing the largest differential stress model to conduct the analysis, as it represented the
highest-risk scenario. A stress trend was developed to represent a consistent stress trend through
the Deadwood Formation that was an equivalent trend through the highest-magnitude stresses. For
the purposes of failure analysis on the existing feature in the seismic interpretation, that stress trend
was projected down into the Precambrian basement.

To understand the highest possible risk scenario, the scenario where the interpreted
Precambrian fault extends into the Deadwood Formation was considered even though the seismic
data do not suggest that it does. Conservative estimates for friction coefficient (30) and cohesion
(0) were used in this analysis. Given those conditions and the state of stress modeled in the
Deadwood, the failure analysis indicated that a pressure increase of 34004500 psi would be
required to induce shear failure on that feature (Figure S-8).

The maximum expected pressure change in the Deadwood due to planned injection activities
does not exceed 1800 psi, which is well below the 3400-4500-psi pressure threshold for failure
(Figure S-9). Additionally, the injection interval is approximately 120 ft above the Precambrian—
Deadwood boundary, and the expected pressure change due to planned injection activities at the
Precambrian—Deadwood boundary does not exceed 60 psi. Analysis of the geomechanics study
results as applied to the characteristics of the interpreted Precambrian fault and site-specific
geomechanical data suggests planned injection activities will not cause induced seismicity.

Additionally, sensitivity analysis was run using the publicly available Fault Slip Potential
tool using the inputs of friction coefficient, SHmax azimuth, fault dip, fault strike, pore pressure,
SHmax magnitude, SHmin magnitude, and overburden magnitude. The results proved insensitive
to all inputs except the dip of the fault. At the low-angle dip of the fault, there is very low risk of
failure given the interpretation of the state of stress.
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Figure S-8. Mohr circle depiction of the stress state at the depth of the Deadwood Formation
indicates a pressure window of 3400—4500 psi (pore pressure increase) needed to create failure
on faults represented by the pink dots. Pink dots represent the orientation of faults interpretated
from reprocessed seismic data relative to in situ stress orientations.
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Figure S-9. Map showing the maximum pressure change expected within the injection zone from
the proposed injection activities. The location of the interpreted paleochannel and flexure is

indicated by the red line.

Reference

Thiercelin, M.J., and Plumb, R.A., 1994, A core-based prediction of lithologic stress contrasts in
East Texas formations: SPE Form Eval, v. 9, p. 251-258.
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Bottomhole and Wellhead Pressure
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Figure S-1. Bottomhole and wellhead pressure values for the DCC East site wells, Unity 1 and
Liberty 1, operating at the same time as the DCC West site injection wells. The wells at the DCC
East site, Unity 1 and Liberty 1, are not reaching the maximum wellhead pressure constraint of
1700 psi, and the maximum bottomhole pressure is only reached after around 12 years of
injection (around year 2036) when the injection rate started to decrease because the pressure
interference from the West site.

BHP Average
Calculated Maximum BHP, WHPin Maximum  Average
in the Model BHP, psi psi the Model = BHP, psi BHP, psi
Liberty 1 3039.1 3039.1* 3003.7 1700 1400.3 1366.1
Unity 1 3032.3 3032.3* 2978.6 1700 1548.5 1441.1

* Reaching max. BHP around 01/2036 when gas rate is decreasing.
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Cumulative Gas Mass SC
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Figure S-2. Cumulative injected CO2 volume over a 20-year injeciton period. The DCC East site
is constrained by a group gas rate control of 4 MM t/y for the first 15 years of injection and

3.5 MMt/y for the last 5 years of injection, maximum BHP and maximum WHP of 1700 psi. For
the DCC West site, the Unity 1 shows a cumulative gas mass rate of 43.7 MMt and Liberty 1 of
30.4 MMt for a total cumulative CO2 mass rate of 74.1 MMt at the end of 20 years of injection.

The DCC East site and DCC West site are injecting at the same time.
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Opeche/Spearfish is siltstone with a predominantly fine- to medium-grained texture. The
siltstone contains variable-sized and shaped quartz grains, along with anhydrite, feldspar, clay,
dolomite, and rock fragments. Comprehensive analysis of core, well logs, and thin sections of the
Opeche/Spearfish Formation from three wells near the storage facility area, J-LOC 1 (NDIC File
No. 37380), Liberty (previously the J-ROC 1, NDIC File No. 37672), and BNI 1 (NDIC File
No. 34244), shows the Opeche/Spearfish is mainly composed of siltstone with the presence of
anhydrite that appears as nodules, thin layers, and cement (Figures S-12, S-13, and S-14).
Anhydrite is the primary cement between grains within the Opeche/Spearfish.

@ Sample129358 at 4906 ft in Opeche/Spearfish formation

~~r~ Boundary between Broom Creek and Opeche/Spearfish Formation.

Figure S-12. Core images of Opeche/Spearfish and the upper Broom Creek Formation in J-LOC 1
well.

@ Samples at 4692, 4705, 4714, 4728, 4731, and 4735 ft in Qpeche/Spearfish Formation

~~—~ The boundary between Broom Creek and Opeche/Spearfish Formation.

Figure S-13. Core images of Opeche/Spearfish and the upper Broom Creek Formation in
Liberty 1 well.
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@ Samples at 4896 and 4904 ft in Opeche/Spearfish Formation

~~~ The boundary between Broom Creek and Opeche/Spearfish Formation.

Figure S-14. Core images of Opeche/Spearfish and the upper Broom Creek Formation in BNI 1
well.

X-ray diffraction (XRD) results for Opeche/Spearfish core samples from the three wells
show a range in percentage of anhydrite present in the samples with the average being ~15%
(Table 1). The XRD data for the Opeche/Spearfish sample from the J-LOC 1 well that were used
for geochemical modeling contain a higher-than-average amount of anhydrite (53.29%) likely due
to the presence of anhydrite nodules (Figure S-15).
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Table 1. Presence of Anhydrite in the Opeche Upper
Confining Zone at Three Stratigraphic Wells

Anhydrite, wt%
Formation  Depth, ft JLOC1 Liberty 1 BNI

Opeche 4692 0

Opeche 4705 7.51

Opeche 4714 ' 0

Opeche 4728 33.55

Opeche 4731 Y87

Opeche 4735 15.47

Opeche 4896 10.1
Opeche 4904 10.9
Opeche 4906 53.29

@‘mﬂ'.

€
bbbt

Figure S-15. Core sample photo from the Opeche/Spearfish Formation from the J-LOC 1 well.

Even though the sample used for geochemical modeling has a higher-than-average
percentage of anhydrite, the geochemical modeling results are still representative of the
geochemical reactions that could occur in the Opeche/Spearfish if CO; was able to penetrate the
low-permeability formation. Geochemical modeling results shown in Figure S-16 show that
anhydrite is not a very reactive mineral, with only 0.48% of the initial weight of anhydrite present
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in the model cell closest to the injection zone (C1) dissolving after 20 years of injection plus 25
years of postinjection. Figure S-16 shows that albite is the most reactive mineral, with 1.84% of
the initial weight of albite present in the model cell closest to the injection zone (C1) dissolving
after 20 years of injection plus 25 years of postinjection.

Geochemical modeling results for other publicly available storage facility permit
applications that used samples with higher percentages of reactive minerals such as albite and a
smaller percentage of anhydrite showed similar results. Figures S-17 and S-18 show a side-by-side
comparison of geochemical modeling results from the Red Trail Energy (RTE) and DCC West
storage facility permit applications, and Table 2 shows the minerology data used for each model.
Although a higher percentage of anhydrite and lower percentage of albite was used in the DCC
West modeling, results for both the DCC West and RTE models show COz not penetrating further
than 3 meters into the upper confining zone over the 20-year injection and 25-year postinjection
time frame (Figure S-17) and no negative impact to porosity (Figure S-18).
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Figure S-16. Weight percentage (wt%) of potentially reactive minerals present in the
Opeche/Spearfish Formation geochemistry model before simulation (blue) and expected
dissolution of minerals in C1 (orange) and C2 (gray, too small to see in the figure) after
20 years of injection plus 25 years of postinjection. Negative values represent total wt%
associated with dissolution.
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Porosity Change, %
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Table 2. Mineral Composition Data of the Upper Confining Zone
Used for Geochemical Modeling for the RTE and DCC West Storage
Facility Permit Applications. Data Was Derived from XRD Analysis
of RTE-10 and J-LOC 1 Core Samples.

RTE-10 J-LOC 1

Mineral Data % Mineral Data %
Albite 15.8 Albite 2.7
Anhydrite 35 Anhydrite 533
Chlorite 3.2 - -

Dolomite 20.8 — -

Illite 11.8 Illite 22
K-Feldspar 15 K-Feldspar 5.6
Quartz 29.9 Quartz 31.9

Question: Why is diffusion for upper confining zone and advection for lower confining zone
geochemical modeling?

Answer: After CO; injection, because of upward CO, migration driven by pressure and buoyancy,
free-phase CO2 will be in contact with the base of the upper confining zone. As the upper confining
zone is characterized by low porosity and permeability, there will be a high CO, concentration at
the top of the injection zone and no initial CO, concentration within the upper confining zone.
Diffusion transport is used for geochemical modeling of the upper confining zone because of this
restricted upward fluid flow and the concentration gradient of free phase of CO; stream that is
created. Diffusion refers to the transport of substance from one cell to another cell because of
concentration gradient. It defines the movement of solutes from a region of high concentration to
a region of low concentration.

The density of a formation’s brine in the injection zone increases as injected CO2 dissolves
into the brine. As it gets dense, CO;-saturated brine moves downward to the bottom of the injection
zone because of density differences. The top of the lower confining zone would be in contact with
COs-saturated dense brine. Advection transport is used for geochemical modeling of the lower
confining zone because of fluid density variations between the injection and confining zone unit.
Advection refers to the transport of a substance by a fluid due to density-driven fluid flow.

Question: Page 2-54, there's some narrative here regarding Figure 2-38 indicates that it shows a
change in mineral dissolution and precipitation in grams per cubic meter of rock for cells C1 and
C2, and then it goes on and says the net change due to precipitation in Cell C2 is less than
10 kilograms per cubic meter per year during injection. What that that 10 kilograms per cubic
meter in C2-- what percentage of the total does that represent?

Answer: The text should say, “The total net change over the injection and postinjection period in
C2 due to precipitation is less than 10 kilograms per cubic meter.”

The total net change over the injection and postinjection period in C1 due to dissolution or
precipitation is ~80 kg per cubic meter.
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The shaly sandstone comprises quartz, clay, and dolomite. A minor presence of feldspar,
anhydrite, and iron oxides exists. The grains of quartz and anhydrite are frequently separated by
clay cement. The porosity is very low, averaging 7%, and is mainly due to the dissolution of
feldspar and quartz.

XRD was performed, and the results confirm the observations made during core description,
thin-section description, and well log analysis.

XRF data show the Amsden Formation has the same major chemical constituents as the
Opeche/Spearfish Formation (Table 2-18). However, the interval at the contact with the Broom
Creek Formation is underlain by anhydrite. As the formation gets deeper, the chemistry changes
to a more carbonate-rich siltstone, as shown by the higher percentages of SiO,, CaO, and MgO.

Table 2-18. XRF Data for the Amsden Formation
from the J-LOC 1 Well

Sample Depth*

5211 ft 5218 ft
Component Percentage | Component Percentage
Si0, 62.84 Si0, 29.48
AlLO; 9.24 AlLO; 4.93
Fe O, 2.85 Fe, O, 2.19
CaO 5.13 CaO 19.43
MgO 3.95 MgO 13.45
KO 4.79 KO 2.42
Other 9.08 Other 541

* Sample depth corresponds to cored depth. No depth shift is
required for correlation.

2.4.3.2 Geochemical Interaction

The Broom Creek Formation’s underlying confining layer, the Amsden Formation, was
investigated using PHREEQC geochemical software. A vertically oriented 1D simulation was
created using a stack of 22 cells; each cell is 1 meter in thickness. The formation was exposed to
CO; at the top boundary of the simulation, and CO, wasallowed to enter the system by advection
and dispersion processes. Direct fluid flow into the Amsden Formation by free-phase saturation
from the injection stream is not expected to occur because of the low permeability of the confining
zone. Results were calculated at the center of each cell below the confining layer-CO, exposure
boundary. The mineralogical composition of the Amsden Formation was honored (Table 2-19).
Formation brine composition was assumed to be the same as the known composition from the
overlying Broom Creek Formation injection zone (Table 2-15). A CO, stream containing ~95%
CO; and 2% O,, as shown in Table 2-16, was used in the geochemical modeling to represent a
conservative scenario, as oxygen is the most reactive constituent among all others. The maximum
formation temperature and pressure, projected from Computer Modelling Group (CMG)
simulation results described in Section 3.0, were used to represent the potential maximum pore
pressure and temperature level. The higher-pressure results are shown to represent a potentially
more rapid pace of geochemical change. These simulations were run for 45 years to represent 20
years of injection plus 25 years of postinjection.

2-66
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Opeche/Spearfish Fracture Analysis

Fractures within the Opeche/Spearfish were evaluated during the description of the
J-LOC 1 well core. Observable fractures were categorized by attributes including morphology,
orientation, aperture, and origin. The fractures observed in the Opeche/Spearfish cores were
mainly tectonic, horizontal to oblique, closed, and cemented with anhydrite.

Natural fractures were also assessed through the interpretation of the image logs acquired
during the drilling of the J-LOC 1 well. Image logs from the J-LOC 1 were acquired using SLB’s
(Schlumberger’s) QuantaGeo tool, which provides high-resolution, core-like images and accurate
dip measurements acquired in oil-based mud (OBM). QuantaGeo log provides a 360-degree image
of the formation of interest and can be oriented to provide an understanding of the general
orientation of the sedimentary, tectonic, and stress features. QuantaGeo delivers core-like micro-
resistivity images and accurate dip and rock texture measurements. Fracture and fault types are
classified based on whether they are continuous or discontinuous features, based on their amplitude
(high or low) if they are stratabound or nonstratabound fractures, and if they are open or closed
based on the conductivity or the resistivity of the material filling the fractures. Fracture density
and frequency can be established based on the fracture dip and fracture dip azimuth/strike to
determine whether the fractures are showing any clustering or swarm based on the distribution of
the fractures’ orientations. Fracture aperture and orientation can be ascertained using graphs and
rose diagrams derived from the picking of the dynamic and static borehole images to determine
the thickness of the material that fills the fractures, the dip and dip azimuth of each type of fracture,
or sedimentary features. The features’ pickings in specific intervals are illustrated as tadpoles, rose
diagrams, and bar charts shown in different well log tracks.

The borehole image logs from the J-LOC 1 well show that the fractures within
Opeche/Spearfish Formation are primarily resistive and mixed fractures (partially conductive and
partially resistive), with the presence of two conductive fractures. Resistive fractures are typically
filled with anhydrite, which was confirmed from analysis of the core. Conductive fractures could
be conductive because they are clay-filled or because they are open fractures that were inundated
with drilling mud. When a conductive fracture is identified in an image log, evaluation of the core
sample is done to confirm if the fracture is indeed open or filled with clay. In the case of the
J-LOC 1 well, the two conductive fractures were confirmed to be clay-filled. Mixed fractures could
be a combination of anhydrite-/clay-filled or partially anhydrite-filled and partially open. When a
mixed fracture is identified in an image log, evaluation of the core sample is done to confirm if the
fracture is partially open or not. The fractures identified from the J-LOC 1 image logs are
considered healed with anhydrite and clay. They are interpreted as closed fractures based on the
core and borehole image analysis. The fracture cement thickness is on the millimeter scale.

The fractures identified in the Opeche/Spearfish vary in orientation and exhibit horizontal
and oblique trends. The fractures are mainly characterized by low dip angle, and there is no
evidence of any fracture networks or swarms. Vertical fractures are less present, and they are
limited in the space where the upper and lower tips can be seen in the core and borehole images.
Based on their proximity to the base of the Opeche/Spearfish, dimensions, and filled nature, these
fractures would not act as a fluid migration pathway in which CO; or brine could migrate out of
the injection zone.
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Opeche/Spearfish Microfaults

Two microfaults were interpreted in the Opeche/Spearfish interval in the J-LOC 1 well.
These discontinuities are oriented east-west with a dip of 60 and 70 degrees to the south. The
examination of these two small discontinuities reveals that they are healed microfaults and are
filled with a resistive material, namely anhydrite. Considering their dimensions and characteristics,
these microfaults are not at risk of reactivation and do not pose as a fluid migration pathway.

Fractures within the Opeche/Spearfish in the nearby Liberty 1 well were studied using the
same approach. No microfaults were interpreted or highlighted in the Opeche/Spearfish interval in
Liberty 1 well, which supports the interpretation that the microfaults identified in the J-LOC 1 are
localized.
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Provide Information on MICP for Opeche/Spearfish Formation.

Relative permeability and capillary pressure curves used during the simulation work were
calculated from high-pressure mercury injection (MICP) data calculated for the JLOC1 well and
assigned to each of the electrofacie presents in the numerical model. MICP core sample data were
selected based on the comparison between the permeability and porosity average values in the
numerical model for each of the electrofacies (sandstone, siltstone, dolostone, dolomitic-sandstone,
and anhydrite) and the porosity and permeability Swanson data for the MICP core samples per
electrofacies and reservoir quality (Table 3-3, page 3-11 in the storage facility permit application).

The same MICP core sample data for anhydrite electrofacie from the Broom Creek Formation
were assigned for both capillary entry pressure and relative permeability to the siltstone electrofacies
for the Opeche/Spearfish interval, as it was described in the storage facility permit (SFP) report (first
paragraph page 3-6, Figure 3-5 page 3-8).

However, the Opeche MICP sample relative permeability curve was also evaluated in the model
and compared with the simulation results obtained using the MICP data from the Broom Creek
anhydrite sample. Figure S-19 shows a comparison of gas saturation at the end of CO; injection from
the model that used the MICP data from the Broom Creek anhydrite sample (two top figures) and the
model that used the MICP data from the Opeche/Spearfish sample (two bottom figures). No
differences were observed between the models for cumulative and rate gas injection,
bottomhole/wellhead pressures, and plume extension.

Opeche/Picard Formation shows small permeability values in the model, with a minimum
average value of 3.405e-08 mD and maximum value of 0.319 mD. Computing the inner-block fluid
flow with these low permeability values for Opeche/Picard results in no fluid to flow through this
formation using either the MICP-relative permeability curve from the Broom Creek anhydrite sample
or the Opeche/Picard sample. Figure S-19 shows a comparison of gas saturation at the end of CO;
injection from the model that used the MICP data from the Broom Creek anhydrite sample (two top
figures) and the model that used the MICP data from the Opeche/Spearfish sample (two bottom
figures).
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The following cross sections show the permeability and porosity values along the well
perforation for the wells (ITW-N and [IW-S) in the DCC West site.

The wells for the DCC West site, [IW-N and [IW-S injection wells, are deviated to the north
and south, respectively. The grid block size in the model around the well area is 200 ft x 200 ft.
Because of the grid block size in the model, if the deviation throughout the well length from top
to bottom perforation is less than the block size of 200 ft, the perforation would be within the same
grid block and the well would be seen as a vertical well in the model (perforation in the center of
the grid block). When the deviation is larger than 200 ft grid block size, it would show a change
in the grid block.

For the DCC West site wells, there is a change in block size at the top of the perforation for
[IW-N and in the middle of the perforation area for [IW-S well (Figure 19-1 and 19-2). This change
in the well perforation is because the deviation for the well was larger than 200 ft grid block size.
The change in the grid block can also be seen in the well perforation in the datafile, Figure 19-3
right figure.

Permeability Porosity
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Figure 19-1. Permeability in log scale (left figure) and porosity (right figure) for the west-east
direction for wells in the West site, [IW-N (top figure) and 1IW-S (bottom figure).
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Figure 19-2. Permeability in log scale (left figure) and porosity (right figure) for the south-
north direction for wells [IW-S and I[IW-N.

« o e
1.0 o6k srTr
10 e FLowrROT 1 i Statas Conmectic
1.8 COR oM AR 10 OFR SO SRR CSMFAE' REILAVM
1.0 oMN  SERM 3 16 WEY  OeFRN )
10 MM FLOWEAH & R T ]
5 ol L 1 R R ]
% i FiDaaH 3 10 N e TAGY 4
18 OMX  AoeFROY 7 LA e i 8
18 MR flawiem 8 Jat) RN GIDMEES ¢
16 oun  floe A 7
1.0 PH FLOVERN §
10 R FLW-MOM 8
1.0 oY e teoM g 5 By S .
10 PER SLOMINOM 15
16 mor  Ciowrmn 19
1O o SRR 1 6 H% e 1
18 0PN FLOSSRON 13 Li) o BowlA i
10 BN FLOMRON 18 ) age e o i
Asp foree) ETEE 19 ety Fl0wEAM 18
tab [CFR | SEDSGIRR 1 I Lt
1.0 R RGN 17 el R Pt b
1.8 EN FLONPADY 18 Yo et naowram a7
Lo eI FOMTRR 10 o B e
L9 PN w28 Lo cotn  reom sam 19
L9 OME  SLanAm 23 19 68 Floe sam 29
1.0 oW FOwTROn 2 16 Pty fuM-FROM 71
1.0 Y Do D3 Se oM iow e 22
5.0 OPM  FLCW-FAOR 28 10 oFih  lowiam 13
10 OMN  FLONIROM 25 18 U PO reM M
Lo 0P SLONFAN 26 19 e riow s 25
1.6 PN Siqu 08 27 18 opE HOC RN 26
10 PN FLOU-RDM 28 Le pew  HOMERM 27
13 MR heSAN 29 Le i FowTRo 20
1.0 ok TLOTRM 30 L6 oMW nw RN 2
1.0 PN fMERR 31 10 0RO T W
10 OEN  FLOGFROS 32 30 eew  Fum b 11
10 0K FLDe-FACN 33 12 o CiOM FRM )2
1.8 oMM FUOMFRH 34 Le O e RN 1)
3.0 N FIONFRN 35 14 O FLowER8 M
Lo P AMIAN 3 Jot otdl (e rgo 31,
1.0 0PN LT 37 L AT
1o 0N ADeIAN 33 Lo WM AeTmm 37
108 PR sowart T 1o v RasreM M
Lo ORiX  TCOM FAOM 42 O A
= & 10 tx puTROn %0
) L0 OME LM A
@ L0 PN How SR &)
= 1e o s O
5 10 Piw Lo RN &

10 M Flot e 4

Figure 19-3. Left figure: zoomed-in view of porosity in the south-north direction showing the
deviation along the well perforation for IW-N and [IW-S; right figure: well perforation from
the datafile showing the change in the grid block perforation for both injector wells in the
DCC West site.



Supplement 13

The storage facility area, as shown in Figure 4-2 from the storage facility permit, is, in this
case, the same boundary as the stabilized plume. Conservative values of injection volumes were
used to simulate injection activities; therefore, an appropriate buffer has been already applied to
delineate the storage facility area.
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SECTION 5.0

TESTING AND MONITORING PLAN
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5.0 TESTING AND MONITORING PLAN
This testing and monitoring plan includes 1) a plan for analyzing the captured CO> stream, 2) leak
detection and corrosion-monitoring plans for surface facilities and all wells associated with the
project, 3) a well logging and testing plan, 4) an environmental monitoring plan to verify the
injected COx is contained in the storage reservoir, and 5) a quality assurance and surveillance plan
(QASP). Table 5-1 provides an overview of the planned testing and monitoring activities.

Table 5-1. Overview of the Major Components of the Testing and Monitoring Plan

Monitoring Aectivity

Equipment/Testing

Target Area

WELLBORE SURFACE

ENVIRONMENTAL

Continuous CO; Injection
Pressure, Rate, and Volume
Measurements

CO; Stream Analysis

Surface Facilities Leak
Detection

CO; Flowline Corrosion
Detection

External Mechanical Integrity

Internal Mechanical Integrity

Downhole Corrosion Detection

Near-Surface (soil gas and
groundwater) Monitoring

Above-Zone Monitoring
Interval (Inyan Kara Formation)

Direct Storage Reservoir
Monitoring

Indirect Storage Reservoir
Monitoring

Surface P/T? gauge and a flowmeter
installed near each injection wellhead for
continuous monitoring

Compositional and isotopic testing

Gas detection stations on flowline risers
and injection welltheads, surface P/T
gauges, acoustic detectors, and flowmeters
with shutoff alarms spliced to SCADA®
system for continuous monitoring
Flow-through corrosion coupon testing

Casing-conveyed DTS® (fiber optic) for
continuous monitoring, with temperature
or oxygen activation logging as backup
methods

Surface digital gauges on tubing and
annulus and tubing-conveyed P/T gauges
for continuous monitoring; tubing-casing
annulus pressure testing

Flow-through corrosion coupon testing and
PNLs,? with ultrasonic logging or other
approved CIL® as backup methods
Sampling and analysis of soil gas profile
stations, selected shallow groundwater
wells, and dedicated Fox Hills monitoring
wells

DTS for continuous monitoring and PNLs

Continuous monitoring with DTS and
tubing-conveyed P/T gauge, PNLs, and
pressure falloff testing

Continuous monitoring with seismicity
stations and time-lapse VSPs8 and seismic
surveys

Surface-to-reservoir (CO;
injection wells)

Near the flowmeter placed
downstream of the point of
transfer

Flowline from the point of
transfer to the CO; injection
wellheads

Flowline from the point of
transfer to the CO; injection
wellheads

Well infrastructure

Well infrastructure

Well materials

Vadose zone and USDWs'

CO; injection wellbores

Storage reservoir and
primary confining zone

Entire storage complex

2 Pressure/temperature.

b Supervisory control data and acquisition.

¢ Distributed temperature sensing.

4 Pylsed-neutron log,

¢ Casing inspection log.

f Underground sources of drinking water.
& Vertical seismic profile.

5-1
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Pursuant to North Dakota Century Code (NDAC) § 43-05-01-11.4, the combination of the
foregoing efforts is used to verify that the project is operating as permitted and is not endangering
USDWs. Another purpose of this testing and monitoring plan is to establish baseline (preinjection)
conditions for the surface facilities, CO2 injection and reservoir-monitoring wellbores, soil gas,
groundwaters down to the lowest USDW (Fox Hills Aquifer), and the storage reservoir complex
associated with the project.

DCC West will review this testing and monitoring plan at a minimum of every 5 years to
ensure the technologies and strategies deployed remain appropriate for demonstrating containment
of COz in the storage reservoir and conformance with predictive modeling and simulations.

A detailed testing and monitoring plan for the baseline and operational phases of the project
is provided in the remainder of this section. Section 6.0 (Postinjection Site Care and Facility
Closure Plan) details the testing and monitoring activities planned for the postinjection phase. A
comprehensive summary of the testing and monitoring plan from baseline through postinjection
site care is provided in Appendix E (Testing and Monitoring Summary Table).

5.1 COz2 Stream Analysis

The captured CO; stream will be continuously monitored during injection operations to accurately
measure CO2 volumes transported from the custody transfer station at the Liberty 1 CO; injection
site near the Milton R. Young Station (MRYS) (i.e., point of transfer) to the injection wellheads.
A P/T gauge and flowmeter installed on the CO; flowline near each of the CO> injection wellheads
(ITW-N and IIW-8S) will provide continuous, real-time measurements of the injection volume, rate,
pressure, and temperature of the CO> stream during operations. The monitoring equipment will be
spliced to a SCADA system and have automated shutoff alarms for notifying the operations center
in the event of an anomalous reading.

Another goal of monitoring the captured CO, stream is to protect the materials and
equipment that will come into contact with the stream. DCC West calculated a CO, stream
specification from the MRYS, as shown in Table 5-2. In accordance with NDAC § 43-05-01-
11.4(1)(a), the captured CO2 stream will be sampled at least once prior to injection and at least
quarterly throughout the operational phase of the project. CO; stream sample ports will be placed
downstream of the point of transfer and the main metering stations near each injection wellhead.
The CO; stream will be sampled and analyzed using methods and standards generally accepted by
industry to determine its chemical and physical characteristics, including composition,
corrosiveness, temperature, and density.

Table 5-2. Calculated MRYS CO:2 Stream Specification

Component Composition Volume %

CO, > 96% >96.0%

N; <37,000 ppmv* <3.7%

H; 0 ppmv 0.000%

0O, <100 ppmv <0.0100%

HsS < 10 ppmv <0.0010%
Continued...
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Table S-2. Calculated MRYS CO: Stream Specification

(continued)

Component Composition Volume %
Total Sulfur < 1.25 ppmv <0.000125%
il <642 ppmv <0.0642%
Hydrocarbons < 1800 ppmv <0.18%
Glycol <7 ppmv <0.0007%
Amine < 1.25 ppmv <0.000125%
Aldehydes <5 ppmv <0.0005%
NO, <50 ppmv <0.005%
NH; <1 ppmv <0.0001%

TOTAL 100.0%

* Parts per million by volume.

3.2 Surface Facilities Leak Detection Plan

The purpose of this leak detection plan is to specify the monitoring strategies DCC West will use
to quantify any losses of CO; during operations from the surface facilities. Surface facilities
include the CO: injection wellheads (IIW-N and IIW-S), the reservoir-monitoring wellhead
(J-LOC 1), and the COz flowline from the point of transfer to the injection wellheads. Figure 5-1
is a site map showing the locations of the surface facilities and a generalized injection wellsite
layout. Figure 5-2 is a generalized flow diagram from the point of transfer to the injection
wellheads, illustrating key surface connections and monitoring equipment.

The CO; flowline will be monitored with a P/T gauge and flowmeter located downstream of
the point of transfer and near each of the injection wellheads for performing mass balance
calculations. The flowline will be regularly inspected for any visual or auditory signs of equipment
failure. Acoustic detectors, further described in Attachment A-1 of Appendix D, will be installed
at strategic locations along the flowline path to help detect any auditory anomalies. Gas detection
stations will also be placed at the injection wellheads and key wellsite locations (e.g., flowline
risers and inside enclosures). The gas detection stations, further described in Attachment A-2 in
Appendix D, will have an integrated alarm system to monitor for multiple gases, including but not
limited to CO2 and HaS. The leak detection equipment will be spliced to a SCADA system for
continuous, real-time monitoring and integrated with automated warning systems to notify the
operations center, giving DCC West the ability to remotely close the valves in the event of an
emergency. The SCADA system is briefly described in Attachment A-3 of Appendix D.

Each of the injection and reservoir-monitoring wellheads will be equipped with a gas
detection station. Gas detection stations will also be placed inside the wellhead enclosures. The
stations will be integrated with the SCADA system for continuous, real-time monitoring.

Field personnel will have multigas detectors with them for all visits to the wellsite or during
flowline inspections. The multigas detectors, which will primarily monitor CO; levels in
workspace atmospheres, are described in Attachment A-4 in Appendix D. The multigas detectors
will be inspected prior to every field visit and be maintained according to the manufacturer’s
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Generalized Flow Diagram
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Figure 5-2. Generalized flow diagram from the point of transfer to the IIW-N injection well illustrating key surface connections and
monitoring equipment. This flow diagram is identical for the IIW-S injection well (not shown).
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recommendations. In addition, CO; detection safety lights (part of the integrated alarm system)
will be placed outside of all enclosures to warn field personnel of potential indoor air quality
threats.

Pursuant to NDAC § 43-05-01-14, leak detection equipment will be inspected and tested on
at least a semiannual basis. Any defective equipment will be repaired or replaced and retested. A
record of each inspection result will be kept by the site operator, maintained for at least 10 years,
and made available to the North Dakota Industrial Commission (NDIC) upon request. Any
detected leaks at the surface facilities shall be promptly reported to NDIC.

5.2.1 Data Sharing

The CO; flowline from the capture facility (MRYS) to injection wellsites associated with DCC
East’s permitted geologic CO; storage project and DCC West (this application) will be operated
as one integrated SCADA system with data flowing to a single operations center, which will allow
DCC East and West to share operational data and controls in real-time and ensure operational
parameters (e.g., flowline pressures) are safely maintained between the two sites at all times.

5.3 CO: Flowline Corrosion Prevention and Detection Plan

The purpose of this corrosion prevention and detection plan is to monitor the flowline and well
materials during the operational phase of the project to ensure that all materials meet the minimum
standards for material strength and performance.

3.3.1 Corrosion Prevention

The CO; stream concentration is highly pure (at least 96% by volume; Table 5-2). The high-purity
CO;, stream helps to prevent corrosion of the surface facilities. In addition, the flowline
construction materials will be in accordance with American Petroleum Institute (API) 5L X-65
PSL 2 (2018) requirements, which includes applying external coatings to the pipe (e.g., fusion-
bonded epoxy) and any borings or crossings (e.g., abrasive-resistant overcoats) to prevent
corrosion. The flowline will also use a cathodic protection system in accordance with 49 Code of
Federal Regulations (CFR) Part 195. DCC West will supply NDIC with a map of cathodic
protection borehole locations to meet NDAC § 43-05-01-05(1)(a) prior to injection.

3.3.2 Corrosion Detection

Pursuant to NDAC § 43-05-01-11.4(1)(c)(3), DCC West will use the corrosion coupon method to
monitor for corrosion in the CO; flowline throughout the operational phase of the project, focusing
on the loss of mass, thickness, cracking, and pitting as well as other visual signs of corrosion of
the materials of interest. Coupon sample ports will be located near the point of transfer and near
each injection wellhead (Figure 5-2), and sampling will occur quarterly. At the request of NDIC,
DCC West may also utilize a coupon sample port for conducting longer-term coupon testing (e.g.,
annually). The process that will be used to conduct each coupon test is described in Appendix D
under Section 1.3.2.

5.4 Wellbore Mechanical Integrity Testing

Pursuant to NDAC § 43-05-01-11.1, DCC West will conduct the mechanical integrity testing of
the CO; injection and reservoir-monitoring wellbores to ensure there is no significant leak in the
casing, tubing, or packer and no significant fluid movement into an USDW adjacent to the
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wellbore. External mechanical integrity in the CO; injection wells (IITW-N and IIW-S) and
reservoir-monitoring well (J-LOC 1) will be demonstrated with the following:

1) An ultrasonic logging tool (example provided as Attachment A-5 of Appendix D) in
combination with variable-density logs (VDLs) and cement bond logs (CBLs) will be
used to establish the baseline external mechanical integrity behind the well casing. Repeat
ultrasonic logs in the CO> injection wells may be run during well workovers in cases
where the well tubing must be pulled.

2) A PNL (example provided as Attachment A-6 of Appendix D) will also be run to establish
the baseline saturation profile behind casing. During injection operations in the CO>
injection wells, the PNL (in sigma mode) will be run in Year 1, again at Year 3, and at
least once every 3 years thereafter (i.c., Year 6, Year 9, and so on) for confirming external
mechanical integrity by assessing signs of vertical migration of CO; in the near wellbore
environment. If the repeat PNLs detect evidence of vertical migration of CO; outside the
storage reservoir, then DCC West will notify and work with NDIC to identify and take
appropriate action, such as pulling the well tubing and running an ultrasonic logging tool
for attributing the source of the suspected out-of-zone migration.

3) DTS fiber-optic cable (described in Attachment A-7 of Appendix D) installed outside of
the long-string casing will continuously monitor the temperature profile of the CO»
injection wellbores from the storage reservoir to surface.

4) A baseline temperature log will be run in case the DTS fiber-optic cable fails and
temperature log data are needed in the future. An oxygen activation log may also be
collected as a future alternative backup method.

Internal mechanical integrity will be demonstrated with the following:

1) A surface pressure gauge on the casing annulus (between surface and long-string
sections) for continuous monitoring.

2) A tubing-casing annulus pressure test prior to injection. Repeat pressure tests will be
conducted anytime the well tubing is pulled and reinstalled or at least once every 5 years.

3) The tubing-casing annulus pressure will be continuously monitored with a tubing-
conveyed P/T gauge (described in Attachment A-8 of Appendix D) placed above the
packer and a surface digital P/T gauge on each wellhead.

4) A Nz cushion (250 psi minimum) with seal pot system to maintain constant positive
pressure on the well annulus in each CO; injection well.

5) The tubing pressure will be continuously monitored with a tubing-conveyed P/T gauge

(described in Attachment A-8 of Appendix D) in each wellbore and a digital surface
pressure gauge on each wellhead.
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6) A PNL will be run in Year 1 and at least once every 3 years thereafter (i.e., Year 6,
Year 9, and so on) in the CO; injection wells to determine well annulus saturations.

Table 5-3 summarizes the foregoing mechanical integrity testing plan. All continuous
monitoring devices associated with monitoring mechanical integrity will be connected to the
SCADA system for continuous, real-time reporting. Wellbore schematics illustrating the
monitoring equipment to be installed in the CO» injection wells and reservoir-monitoring well are
shown in Figures 5-3-5-5.

Table 5-3. Overview of the Mechanical Integrity Testing Plan
Operational Frequency (20-year period)

Activity/Instrumentation Baseline Frequency

External Mechanical Integrity Testing

Ultrasonic Logging Tool

Acquire baselines in IIW-N,
IHW-S, and J-LOC 1.

May repeat during well workovers in cases when
tubing must be pulled in [IW-N and 1IW-S.

PNL Acquire baselines in [IW-N, [ Repeat PNL in Year 1, Year 3, and at least once every
[IW-§, and J-LOC 1. 3 years thereafter in [IW-N and [IW-S.
Run log from the Opeche— | Run log from the Opeche—Picard Formation to the
Picard Formation to the surface to establish mechanical integrity.
surface to establish baseline
conditions.

DTS Fiber Optics Install at completion of [IW-| Continuous temperature profile monitoring along the

N and [TW-S.

ITW-N and IIW-S wellbores.

Temperature or Oxygen
Activation Logging

Acquire baseline(s) in [ITW-
N, [IW-S, and J-LOC 1.

Perform at least annually in the CO; injection wells
but only if DTS fails.

Internal Mechanical Integrity Testing

Surface Pressure Gauge
on the Casing Annulus
(between surface and
long-string sections)

Install gauges in IIW-N,
IIW-8, and J-LOC 1.

Gauges will monitor pressures in ITW-N, [IW-S, and
J-LOC 1.

Tubing-Casing Annulus
Pressure Testing

Perform in IIW-N, [IW-S,
and J-LOC 1.

Repeat pressure tests will be conducted anytime the
well tubing is pulled and reinstalled or at least once
every 5 years.

Tubing-Casing Annulus
Pressure Monitoring

Install digital surface and
downhole gauges in [IW-N,
I1W-8, and J-LOC 1.

Gauges will continuously monitor annulus pressures in
I[IW-N, [IW-S, and J-LOC 1.

N, Cushion to Maintain
Positive Pressure on the

Add initial volumes to fill
well annulus in IITW-N and

N> cushion will be used to maintain a consistent
positive pressure (250 psi minimum) in [IW-N and

Well Annulus ITW-S. 1TW-S.

Surface and Tubing- Install gauges in IIW-N, Gauges will monitor temperatures and pressures in the
Conveyed P/T Gauges 1TW-8, and J-LOC 1. tubing continuously in IIW-N, IIW-§, and J-LOC 1.
PNL Acquire baseline in IIW-N, | Repeat PNL in Year 1, Year 3, and at least once every

IIW-8§, and J-LOC 1.

Run log from the Opeche—
Picard Formation to the
surface to establish baseline
conditions.

3 years thereafter in IIW-N and [IW-S.

Run log from the Opeche—Picard Formation to the
surface to establish mechanical integrity.
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DCC West Project
IIW-NORTH CCS INJECTION WELL SCHEMATIC

@ @ @ Schematic Not to Scale

Conductor Casing 20"@ 100' MD/TVD

Surface Design
1262' MD/1262'TVD Pierre Surf Hole 17.5" @ 2,000 MD/TVD
WBM = 8.9 ppg

Open Hole Log: Resistivity, GR, Temperature, Caliper, SP
Cased Hole Log: Radial CBL/VDL
Class G cement from surface to 2,000' MD

- 13-3/8", 61 ppf, K-55 @ 2,000' MD/TVD o

Surface Casing. FIT = 13 ppge

Non corrosive fluid

-

Long String Design
Open Hole Log: Quad Combo {Induction Resistivity, Density, Neutron, SP}
Kick off @ 2660.8’ Spectral GR, FMI, Dipolar Sonic, 4 arm Caliper
Cores: 30 side Wall Cores (SWC) along Boom Creek fm and confining layers
1 Temperature Log
3222'MD/3218' TVD  Greenhorn L J'DV Drilling Fluid: WBM (PoliCarb w/Max Guard) 8.5 - 10.5ppg

b S5 Fluid Samples / 25 MDT
3619' MD/3602' TVD Mowry
Cased Hole Log: Radial CBL-VDL / Ultrasonic Cement Log
3672' MD/3652' TVD  Skull Creek Cased Hole Log: Activated Pulse-Neutron thru tubing
Cased Hole Log: ClL-Electromagnetic base line through tubing
Cased Hole Log: Temperature log calibration DTS
3951' MD/3308' TVD Inyan Kara

EOB @ 4091', INC 28.6°, AZ 0° Pressure Data:
Inyan Kara PP 0.415 psi/ft/FG 0.721 psi/ft
4185' MD/4115' TVD Swift Broom Creek PP 0.489 psi/ft / FG 0.731 psi/ft

Casing 9-5/8”, 47 ppf, N80, Premium Conn @ 3,535’ MD

4704' MD/4570' TVD Rierdon Cement 2 stages; DV Tool at 3,535’ MD

Casing 9-5/8”, 47 ppf, 15CR80 or better, Premium Conn @ 3,537’ MD to 6,500' MD
5008' MD/4837' TVD  Piper Picard

R Class G cement from surface to 3,196' MD
P/T1 CO2 Resistant Cement:3,196' MD to Well TD
5178' MD/4987' TVD  Opeche P/T2 Inhibited WBM = 10.5 ppg

BHT =116 deg F

Z Completion Detail

R Nipple installed in tubing string above P/T gauges

5244' MD/5045' TVD  Broom Creek RN TEC(Tubing Encapsulated Conductor) {Blue Line) to power P/T Gauges
WLEG {2) P/T Gauges tubing deployed{Annular & tubing sensing}

Injection = — Tubing 6-5/8" 15CR80 or better, w/ premium conn, surface to packer

Interval = —— 6-5/8" x 7" Crossover
5510' MD/5276' TVD  Amsden Packer 7" x 9-5/8", w/10ft PBR & Seals, 2SCR, HNBR Element

7" x 6-5/8" Crossover
‘_ — ____l Tailpipe 6-5/8" 15CR80 or better, RN Nipple, & Wireline Entry Guide{WLEG}
INC28.6°, AZ0° Packer 50' from top perf
12.25" OH @ 6500' MD/6147' TVD Perfs top shot at approximately 5,378' MD

Fiber Optic Cable DTS/DAS{Pink Line}, on casing , terminated 100" above top perf

Figure 5-3. Proposed wellbore schematic for the [IW-N CO; injection well, illustrating the
key corrosion prevention measures and monitoring equipment to be installed. The pink line in
the schematic represents the fiber-optic cable installed outside the well casing, while the blue
line represents the tubing-encapsulated conductor (TEC) cable for powering the tubing-
conveyed P/T gauges. The tubing-conveyed P/T gauge will be housed within a mandrel and
ported through the tubing to allow direct, real-time monitoring of the Broom Creek
Formation.
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DCC West Project
1IW-SOUTH CCS INJECTION WELL SCHEMATIC

@ @ Schematic Not to Scale

k Conductor Casing 20"@ 100' MD/TVD

4

1272' MD/1272TVD

3234 MD/3227° TVD
3637' MD/3612' TVD
3691' MD/3662 TVD

3974' MD/3918' TVD

Pierre

-

Kick off @ 2566.2"

Greenhorn

Mowry

Skull Creek

Inyan Kara

EOB @ 4123.5' MD, INC31.15°, AZ 180°

4214' MD/4125' TVD

4743' MD/4578' TVD

5054 MD/4844' TVD

5236' MD/5000' TVD

5304' MD/5059' TVD

5574' MD/5289' TVD

Swift

Rierdon

Piper Picard

Opeche

Broom Creek

Injection
Interval
Amsden

INC31.15°, AZ180°

12.25" OH @ 6,500° MD / 6,082’ TVD

DV

Non corrosive fluid

RN
WLEG

il
W

4 M

Surface Design
Surf Hole 17.5" @ 2,000' MD/TVD
WBM = 8.9 ppg

Open Hole Log: Resistivity, GR, Temperature, Caliper, SP
Cased Hole Log: CBL/VDL

Class G cement from surface to 2,000 MD

13-3/8", 61 ppf, K-55 @ 2,000' MD/TVD

Surface Casing. FIT = 13 ppge

Long String Design

Open Hole Log: Quad Combeo (Induction Resistivity, Density, Neutron, SP)
Spectral GR, FMI, Dipolar Sonic, 4 arm Caliper

Cores: 30 side Wall Cores (SWC) along Boom Creek Fm and confining layers
Temperature Log

Drilfing Fluid: WBM (PoliCarb w/Max Guard) 9.5 - 10.5ppg

5 Fluid Samples / 25 MDT

Cased Hole Log: Radial CBL-VDL / Ultrasonic Cement Log
Cased Hole Log: Activated Pulse-Neutron thru tubing

Cased Hole Log: CIL-Electromagnetic base line through tubing
Cased Hole Log: Temperature log calibration DTS

Pressure Data:
Inyan Kara PP 0.415 psi/ft/FG 0.721 psi/ft
Broom Creek PP 0.489 psi/ft / FG 0.731 psi/ft

Casing 9-5/8”, 47 ppf, N80, Premium Conn @ 3,535'MD
Cement 2 stages; DV Tool at 3,535' MD
Casing 9-5/8”, 47 ppf, 15CR80 or better, Premium Conn @ 3,537’ to 6,500' MD

Class G cement from surface to 3,196' MD

CO2 Resistant Cement: 3,196' MD to Well TD

Inhibited WBM = 10.5 ppg

BHT =116 deg F

Completion Detail

R Nipple installed in tubing string above P/T gauges

TEC{Tubing Encapsulated Conductor) (Blue Line) to power P/T Gauges

(2) P/T Gauges tubing deployed{Annular & tubing sensing)

Tubing 6-5/8" 15CR80 or better, w/ premium conn, surface to packer
6-5/B" x 7" Crossover

Packer 7" x 9-5/8", w/10ft PBR & Seals, 25Cr, HNBR Element

7" x 6-5/8" Crossover

Tailpipe 6-5/8" 15CR80 or better, RN Nipple, & Wireline Entry Guide(WLEG)
Packer 50' from top perf

Perfs top shot at approximately 5,451' MD

Fiber Optic Cable DTS/DAS{Pink Line},on casing, terminated 100" above top perf

Figure 5-4. Proposed wellbore schematic for the IIW-S CO> injection well, illustrating the key
corrosion prevention measures and monitoring equipment to be installed. The pink line in the

schematic represents the fiber-optic cable installed outside the well casing, while the blue line
represents the TEC cable for powering the tubing-conveyed P/T gauges. The tubing-conveyed
P/T gauge will be housed within a mandrel and ported through the tubing to allow direct, real-

time monitoring of the Broom Creek Formation.
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DCC West Project
J-LOC 1 PROPOSED MONITOR WELL COMPLETION SCHEMATIC

@R @

26" Hole
kConductor Casing 20"@ 110' MD/TVD
1250' MD/TVD  Pierre
3184' MD/TVD  Greenhorn Surface Casing. LOT 12 ppge
9-5/8", 40 ppf, K-55 @ 1654' MD/TVD
3585 MD/TVD  Mowry
3645' MD/TVD  New Castle Inyan Kara Perfs at 4015'-4025"
3655 MD/TVD  Skull Creek __.|5¢q Plug 1: CO2 resistant cement squeezed thru tnyan Kara Perfs
/ 3 bbls/14 sks thru perfs upon successful injectivity.
3888' MD/TVD  Inyan Kara “ To be Performed prior to running completions.
] e Completion Detail
4057 MD/TVD  Swift X Tubing 2-7/8" 6.4# L-80
4529' MD/TVD  Rierdon {P/T1] X Nipple installed in tubing string above P/T gauges
4675' MD/TVD  Piper{Kline) P/T2
4784' MD/TVD  Piper{Picard) X X (2) P/T Gauges tubing deployed{Annular and tubing sensing) above packer
4879' MD/TVD  Opeche/Spearfish ] Packer 2-7/8" x 5-1/2°, w/ On/Off Tool, 15CR or better, HNBR Element
4908' MD/TVD  8room Creek | XN} Tallpipe 2-7/8" 6.4#, 15CR or better, XN Nipple, & WLEG
Packer 50" above perfs
Broom Creek Perf at 4912'-4922"
,\ CIBP at 5000
5210' MD/TVD  Amsden "~ €02 Resistant Cement: 4592' to Well TD
5469 MD/TVD  Tyler oV DV Tool at 5319'
Balanced Plug 2: CO2 Resistant Cement: 9782 to 8782"
21 bblis/99 sks. Spotted atop existing CICR + cement plug.
To be Performed prior to running completions.
Casing 5.5" sections with Premium Conn:
PLUG 2 5-1/2", 23 ppf, L-80; 0-2911"
5-1/2", 23 ppf, 13Cr-95; 2911'-5319'
5.1/2",23 ppf, L-80; 5319'-5364'
9662 MD/TVD  Icehox 5-1/2", 23 ppf, 13Cr-95, 5364'-5679'
5-1/2°, 23 ppf, L-80; 5679' to 7948’
9783' MD/TVD  Black Island S-1/2", 23 ppf, 13Cr-95, 7948°-10,423"
= ) S-1/2" 23 ppf, 1-80; 10,423'-10,450'
9821 MD/TVD Deadwood
Crma 5 Sacks of Cement at 9782'-9832'
2 ;- ——  CICR at 9832
10,298' MD/TVD  Precambrian ‘ 1 Deadwood Perfs at 9880'-9890'

Hole 8.5” @ 10,470' MD/TVD

Tubing Encapsulated Conductor (TEC - 8lue Line) to power P/T Gauges

NOTE: Drawing not to scale; hardcopies are uncontrotted,

Figure 5-5. Proposed wellbore schematic for the J-LOC 1 reservoir-monitoring well,
illustrating the key corrosion prevention measures and monitoring equipment to be
installed. The blue line in the schematic represents the TEC cable for powering the
tubing-conveyed P/T gauges. The tubing-conveyed P/T gauge will be housed within a
mandrel and ported through the tubing to allow direct, real-time monitoring of the Broom
Creek Formation.
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5.5 Baseline Wellbore Logging and Testing Plan

Pursuant to NDAC § 43-05-01-11.2, DCC West will collect baseline logging and testing
measurements from subsurface geologic formations in the CO; injection wellbores to 1) verify the
depth, thickness, porosity, permeability, lithology, and salinity of the storage reservoir complex;
2) ensure conformance with the injection well construction requirements; and
3) establish accurate baseline data for making future time-lapse measurements.

Table 5-4 specifies baseline logging and testing activities already completed in the J-LOC
1. Table 5-5 identifies the planned logging and testing activities for the CO; injection wells. Coring
activities are described separately in Figures 5-3 and 5-4 for [IW-N and IIW-S, respectively, and
Section 2.2.2.2 of this storage facility permit (SFP) for the J-LOC 1. The logging and testing plan
for the IIW-S wellbore will be the same as what is presented for the IW-N but may exclude dipole
sonic logging (assuming dipole sonic logging is successful in the IIW-N). Table 5-3 (see
Section 5.4) and Table 5-6 (see Section 5.7) specify the logging activities and operational
frequencies for demonstrating mechanical integrity and gathering monitoring data, respectively,
from project wells.

DCC West will provide NDIC with an opportunity to witness all logging and testing carried
out under this section and inform NDIC of logging and testing activities as required. Log and well
test files will be submitted to NDIC as required.

Table 5-4. Completed Logging and Testing for the Reservoir-Monitoring Well
Logging/Testing Justification

Openhole Logs: Triple Combo Quantified variability in reservoir properties, such as resistivity and
(resistivity and neutron and lithology, and measured hole conditions. Identified mechanical

E density porosity), Borehole properties, including stress anisotropy. Provided compression and
§ Compensated Sonic, Spontaneous  shear waves for seismic tie-in and quantitative analysis of the seismic
@ Potential (SP), Gamma Ray (GR), data.
£ Caliper, and Temperature
E Cased-Hole Logs: Ultrasonic Identified cement bond quality radially, evaluated the cement top and
@ Imaging Tool (USIT), CBL, zonal isolation, and established external mechanical integrity.
VDL, GR, and Temperature Established baseline temperature profile.
Openhole Logs: Quantified variability in reservoir properties, including resistivity,
Triple Combo and Spectral GR porosity, and lithology. Provided input for enhanced geomodeling and
predictive simulation of CO; injection into the interest zones to
improve interpretations. Identified mechanical properties, including
£ stress anisotropy. Provided compression and shear waves for seismic
= tie-in and quantitative analysis of the seismic data.
@ Openhole Log: Dipole Sonic Identified mechanical properties, including stress anisotropy.
2 Openhole Log: Fracture Finder Quantified fractures in the Broom Creek Formation and confining
= Log layers to ensure safe, long-term storage of CO,.
cg’ Openhole Log: Combinable Interpreted reservoir properties (e.g., permeability and porosity) and
£ Magnetic Resonance (CMR) determined the best location for pressure test depths, formation fluid
= sampling depths, and stress testing depths.

Fluid Sampling (Modular
Formation Dynamics Tester)

Collected fluid sample from the Inyan Kara and Broom Creek
Formations for analysis. Collected in situ microfracture stress tests in
the Broom Creek and Opeche-Picard for formation breakdown
pressure, fracture propagation pressure, and fracture closure pressure.

Continued. ..
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Table 5-4. Completed Logging and Testing for the Reservoir-Monitoring Well (continued)

Long-String Section

Logging/Testing

Injectivity Test

Pressure Falloff Test

Cased-Hole Logs: Casing Collar
Locator (CCL), USIT, VDL, and

Temperature

Justification

Performed to define the fracture gradient and maximum allowable

injection pressure of the storage reservoir.

Performed to verify hydrogeologic characteristics of the Broom Creek

Formation.

[dentified cement bond quality radially, confirmed mechanical
integrity, and established baseline temperature profile.

Table 5-5. Proposed Logging and Testing Plan for the CO2 Injection Wellbores

Logging/Testing

Justification

NDAC § 43-05-01-11.2

Surface Section

Openhole Logs: Resistivity,
SP, Caliper, and
Temperature

Cased-Hole Logs: Ultrasonic
Logging Tool, CBL, VDL,
GR, and Temperature

Quantify variability in reservoir propetties, such
as resistivity and lithology, and measure hole
conditions.

Identify cement bond quality radially, evaluate
the cement top and zonal isolation, and establish
external mechanical integrity. Establish baseline
temperature profile for temperature-to-DTS
calibration.

(D(bX(1)

(1)(b)(2) and (1)(d)

Long-String Section

Openhole Logs:

Quad Combo (triple combo
plus dipole sonic), SP, GR,
and Caliper

Openhole Log: Fracture
Finder Log

Openhole Log: Magnetic
Resonance Log

Fluid Sampling and Testing

Openhole Log: Spectral GR

Injectivity Test

Pressure Falloff Test

Cased-Hole Log: PNL

Cased-Hole Logs: CCL,
Ultrasonic Logging Tool,
and VDL

Quantify variability in reservoir properties,
including resistivity, porosity, and lithology and
measure hole conditions. Provide input for
enhanced geomodeling and predictive simulation
of CO; injection into the interest zones to
improve interpretations. Identify mechanical
properties, including stress anisotropy. Provide
compression and shear waves for seismic tie-in
and quantitative analysis of the seismic data.
Quantify fractures in the Broom Creek
Formation and confining layers to ensure safe,
long-term storage of CO».

Aid in interpreting reservoir permeability and
determined the best location for modular
dynamics testing (MDT) fluid-sampling depths,
packer-setting depths, and stress-testing depths.
Collect fluid sample from the Broom Creek
Formation for analysis.

Identify clays and lithology that could affect
injectivity. Also used for core to log depth
correlation.

Perform to define the fracture gradient and
maximum allowable injection pressure of the
storage reservoir.

Perform to verify hydrogeologic characteristics
of the Broom Creek Formation.

Confirm mechanical integrity and establish
baseline saturation profile from the Broom Creek
to the Skull Creek Formations.

Confirm mechanical integrity and establish
baseline temperature profile for temperature-to-
DTS calibration.

(I)(eXD)

(I)eX(1)

(1)(eXT)

(2)and (3)

(4)(b)

G

6))

11.4(g)(1)

(1}(c)(2) and (d)
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5.6 Wellbore Corrosion Prevention and Detection Plan

The purpose of this corrosion prevention and detection plan is to monitor the well materials to
ensure they meet the minimum standards for material strength and performance, pursuant to
NDAC § 43-05-01-11.4(1)(c).

5.6.1 Downhole Corrosion Prevention

To prevent corrosion of the well materials from CO; exposure, the following preemptive measures
will be implemented in the IIW-N and ITW-S wellbores: 1) cement in the injection well opposite
the injection interval and extending approximately 1850 feet uphole and above the top of the
Mowry Formation (upper confining zone above the Inyan Kara Formation) will be CO,-resistant,
2) the well casing will also be CO,-resistant from the bottomhole to a depth just above the Mowry
Formation, 3) the well tubing will be CO»-resistant from the injection interval to surface, 4) the
packer will be COp-resistant, and 5) the packer fluid will be an industry standard corrosion
inhibitor. Figures 5-3 and 5-4 summarize the downhole corrosion prevention measures in each of
the injection wellbores, and Figure 5-5 illustrates the corrosion prevention measures for the
reservoir-monitoring wellbore, even though the reservoir-monitoring wellbore (J-LOC 1) is not
anticipated to come into contact with the CO> plume.

5.6.2 Downhole Corrosion Detection

PNLs will be acquired in the IIW-N, IIW-S, and J-LOC 1 wellbores prior to injection. Repeat
ultrasonic logs in the CO2 injection wells may be run during well workovers in cases where the
well tubing must be pulled. Repeat PNLs acquired in Year 1 of injection, Year 3, and at least once
every 3 years thereafter in the IIW-N and I[IW-S wellbores may also be useful for detecting signs
of corrosion.

5.7 Environmental Monitoring Plan
To verify the injected COz is contained in the storage reservoir and to protect all USDWs, multiple
environments will be monitored.

As required by NDAC § 43-05-01-11.4(1)(d and h), the near-surface environment, defined
as the region from the surface down to the lowest USDW (Fox Hills Aquifer), will be monitored
by sampling three new vadose zone soil gas profile stations, two new dedicated Fox Hills
Formation monitoring wells, and up to five existing groundwater wells.

The deep subsurface environment, defined as the region from below the lowest USDW to
the base of the storage reservoir, will be monitored with multiple methods, starting with the above-
zone monitoring interval (AZMI) or the geologic interval from the confining zone above the
storage reservoir to the confining zone above the next permeable zone above the storage reservoir
(1.e., Opeche—Picard Formations to the Skull Creek Formation). The AZMI will be continuously
monitored with DTS fiber optics in the IW-N and [IW-S wellbores as well as periodic PNLs.

Wellbore data collected from the reservoir-monitoring well (J-LOC 1) have been integrated
with the geologic model to inform the reservoir simulations used to characterize the initial state of
the storage reservoir prior to injection operations (Section 3.0). The simulated CO> plume extents
informed the timing and frequency of the application of the direct and indirect monitoring methods
of the testing and monitoring plan.
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Pursuant to NDAC § 43-05-01-11.4(1)(g), the storage reservoir will be monitored with both
direct and indirect methods. Direct methods include continuous fiber optic (DTS- and distributed
acoustic sensing [DAS]-capable) and downhole P/T measurements. In addition, falloff tests and
PNLs will be performed in the IIW-N and IIW-S wellbores. The DAS is further described in
Attachment A-9 of Appendix D. Indirect methods include time-lapse VSPs and seismic surveys.
These efforts will provide assurance that surface and near-surface environments are protected and
that the injected CO; is safely and permanently contained in the storage reservoir. In addition,
DCC West will install seismometer stations for passively detecting and locating seismic events.

5.7.1 Near-Surface Monitoring

Figure 5-6 describes the near-surface baseline and operational monitoring plan, which includes
sampling from three vadose zone soil gas profile stations, two new dedicated Fox Hills Formation
monitoring wells, and up to five existing groundwater wells.

DCC West plans to initiate soil gas sampling to establish baseline conditions at the project
site. Soil gas will be sampled at three permanent soil gas profile stations installed on or adjacent
to the COz injection well pad, the J-LOC 1 well, and NDIC File No. 4937. Samples will be
collected from each station roughly quarterly, or 3—4 times prior to injection, to establish baseline
conditions and any seasonal fluctuations. Once injection begins, the sampling frequency will
remain the same during the operational phase of the project.

Soil gas analytes will include concentrations of CO2, Oz, and N> (further described in
Section 1.7.1 of Appendix D), and the results of the baseline soil gas sampling program will be
provided to NDIC prior to injection.

NDIC File No. 4937 was plugged and abandoned with three cement plugs placed between
the Broom Creek Formation and the Fox Hills Formation (Figure 4-8). The surface location of
NDIC File No. 4937 is just inside the stabilized CO2 plume boundary by approximately 160 feet,
but there is not anticipated to be sufficient pressure increase in the storage reservoir from CO;
injection to move more than 0.011 m> of fluid into the lowest USDW at NDIC File No. 4937
(discussed in Section 3.5.1). A soil gas profile station (i.e., SGPS03) for sampling soil gas
throughout the operational phase of the project is proposed at NDIC File No. 4937 as an assurance-
monitoring technique, as shown in Figure 5-7.
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Figure 5-6. DCC West’s planned baseline and operational near-surface sampling locations.

DCC West plans to acquire baseline samples in up to five existing groundwater wells within
the AOR boundary, collecting 3-4 samples from each well prior to injection. Once injection
begins, the groundwater sampling program will shift to a new dedicated Fox Hills monitoring well
(FHO1) placed near the CO; injection well pad that will collect samples 3—4 times in Years 14
and reduce sampling frequency to annually thereafter. Additional sampling of wells in the AOR
may be phased in for sampling as the CO; plume expands and migrates in the storage reservoir.

NDIC File Nos. 2183 and 4940 were plugged and abandoned with two cement plugs placed
between the Broom Creek Formation and the Fox Hills Formation (Figures 4-5 and 4-6,
respectively). In addition, NDIC File Nos. 2183 and 4940 are outside the stabilized CO; plume
boundary; therefore, neither wellbore is anticipated to come into contact with CO2. DCC West
plans to monitor both of these legacy wellbores to provide additional assurance of
nonendangerment to USDWs near these legacy wells. Once the CO, plume comes within 1 mile
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of NDIC File No. 4940 (projected to occur in Year 9), DCC West plans to drill a second dedicated
Fox Hills monitoring well (FH02) near the legacy well. FH02 will be sampled 3-4 times in the
first year after drilling, with the sampling frequency decreasing to annually thereafter. The existing
Fox Hills well, W295, will also be sampled at least annually once the CO2 plume comes within 1
mile of NDIC File No. 2183 (projected to occur in Year 17). Figure 5-7 shows the locations of the
Fox Hills monitoring wells near each legacy well.

DCC West will employ a proactive monitoring approach to track the CO, plume extent and
associated pressure front near NDIC File Nos. 2183, 4937, and 4940 (Section 5.7.2) to ensure
nonendangerment to the near-surface environment.
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Figure 5-7. Phased monitoring approach for legacy wells NDIC File Nos. 2183 and 4940.
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Water analytes for all groundwater well locations will include pH, conductivity, total
dissolved solids, and alkalinity as well as major cations/anions and trace metals (further described
in Section 1.7.2 of Appendix D). Table 5-6 includes baseline groundwater monitoring results for
two of the existing groundwater wells located on the eastern edge of the AOR boundary. State-
certified laboratory reports for the baseline data provided in Table 5-6 are available in
Appendix B. A state-certified laboratory analysis will be provided to NDIC prior to injection for
all baseline groundwater testing.

DCC West will evaluate and modify, if necessary, appropriate groundwater sampling
locations and frequency based on conformance of the CO; plume extent in the subsurface.

Table 5-7 summarizes the near-surface baseline (preinjection) and operational monitoring
plans for the geologic CO; storage project.

Table S-6. Initial Results for DCC West’s Baseline Groundwater Monitoring Plan

Well ID pH, Conductivity, Total Alkalinity, Total Dissolved
(Aquifer) Sample Event  pH unit pmhos/em ~ mg/LCaCO;  Solids, mg/L
November 2021 8.2 | 2904 (R 03 1740 _
w395 March2022 | 84 2913 | 902 1870
(Fox Hills) | May 2022 N i ) | 2818 Juid 1072 1790 |
| September2022 | 84 | 2903 | 942 170
w478 | November2021 | 82 G S 1230 | 1370 |
(Tongue | March2022 | 84 [ 2102 129 | 1300
River) | May 2022 S | 2156 1136 : 1300 |
September 2022 | 8.1 | 2177 1234 ' 1390 |

Table S-7. Summary of Near-Surface Baseline and Operational Monitoring Plan

Activity | Baseline Frequency | Operational Frequency (20-year period)
Soil Gas
Collect 3—4 seasonal samples
g . per station (i.e., SGPSO1- Collect 34 seasonal samples annually per
(S]ggu(::ss_sg)m pling SGPS03) prior to injection and | station (i.e., SGPS01-SGPS03) and perform

perform concentration and
isotopic testing on all samples.

concentration analysis on all samples.

Existing Groundwater Wells

Sampling of Up to 5
Existing Groundwater
Wells (Figure 5-6)

Collect 3—4 seasonal samples
per well prior to injection and
perform water quality and
isotopic testing on all samples.

At the start of injection, shift sampling program
to the dedicated Fox Hills monitoring well near
the CO; injection well pad (FHOL). Wells may
be phased in over time as the CO; plume
migrates.

Fox Hills Monitoring

Sampling from FHO1
Near CO; Injection Pad
(Figure 5-6)

Collect 3—4 seasonal samples
and perform water quality and
isotopic testing on all samples.

Collect 34 seasonal samples annually in

Years 14 and perform water quality analysis on
all samples. Reduce sample frequency to
annually thereafter.
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Table 5-7. Summary of Near-Surface Baseline and Operational Monitoring Plan

(continued)
Activity | Baseline Frequency | Operational Frequency (20-year period)
Fox Hills Monitoring
' Drill FH02 when CO; plume approaches NDIC

S File No. 4940 within | mile (Year 9). Collect 3—

4940 (Figures 5-6 a.nd None. 4 seasonal samples‘in first year after drilling and

5-7) perform water quality analysis on all samples.
Reduce sample frequency to annually thereafter.

Sampling from W295 Well included as part of the . ]

nearg\ID%C File No. baseline samplingpplan for the 5 Collcer @ SIple (b FRIE(IELITY SNy

2183 (Figures 5-6 and existing groundwater wells ar}nually AEe th_e C.02 plgme EPRIGEches NDIC

5-7) e File No. 2183 within 1 mile (Year 17).

5.7.2 Deep Subsurface Monitoring

DCC West will implement direct and indirect methods to monitor the location, thickness, and
distribution of the free-phase CO; plume and associated pressure relative to the permitted storage
reservoir. The direct and indirect storage reservoir monitoring methods described in Table 5-8 and
throughout this section of the permit application will be used to characterize the CO> plume’s
saturation and pressure within the AOR for the baseline and operational phases of the project.

5.7.2.1 AZMI Monitoring

Prior to injection, DCC West will acquire PNL data in the IIW-N and ITW-S wellbores from the
storage reservoir (Broom Creek Formation) up through the Opeche—Picard Formations (upper
confining zone) and Skull Creek Formation (upper confining zone above the Inyan Kara Formation
or dissipation interval). Baseline PNLs will be run in the [IW-N, IIW-S, and J-LOC 1 wellbores.
Repeat PNLs will be run in the IIW-N and ITW-S wellbores in Year 1 of injection, Year 3, and at
least every 3 years thereafter (Years 6, 9, 12, and so on) until the end of injection. These time-
lapse data from the PNLs will be used to ensure CO; is not detected in the AZMI as an additional
assurance-monitoring technique for evaluating the performance of the storage reservoir complex
and protecting USDWs. Repeat PNLs for the J-LOC 1 are not planned because the well is not
anticipated to come into contact with the CO; plume during the operational phase of the project.

DTS fiber optics installed in the IIW-N and I[IW-S wellbores will monitor the temperature
profile along the AZMI continuously.

5.7.2.2  Direct Reservoir Monitoring

DTS fiber optics installed in the IIW-N and IIW-S wellbores will directly monitor the temperature
in the storage reservoir continuously. P/T readings from a tubing-conveyed bottomhole pressure
gauge in each of the CO; injection wells and reservoir-monitoring well will also be continuously
recorded. Baseline PNLs will be run in the IIW-N, IIW-S, and J-LOC 1 wellbores. Repeat PNLs
will be collected over the Broom Creek Formation in the IIW-N and IIW-S wellbores preinjection
and in Year 1, Year 3, and at least every 3 years thereafter until the end of CO> injection. Falloff
testing will be performed prior to injection and once every 5 years in each of the CO; injection
wells.
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The temperature and saturation profiles collected over the storage reservoir will provide
information about the uniformity of CO; injectivity within the injection interval. The falloff testing
data will confirm projections of the storage capacity and injectivity of the storage reservoir. The
pressure data will be used primarily to track the pressure front and ensure the pressure differential
in the Broom Creek Formation conforms to numerical simulations.

5.7.2.3  Indirect Reservoir Monitoring

Indirect monitoring will include time-lapse VSPs and 2D seismic surveys. Prior to injection, DCC
West plans to acquire a VSP at the CO; injection wellsite using the DAS-capable fiber optics
installed in each of the CO> injection wells. DCC West will also acquire a 2D fence design seismic
survey, which is illustrated in Figure 5-8. A repeat VSP survey will be acquired in Year 1 of
injection operations to confirm the CO; plume is migrating in the subsurface as expected. The VSP
will be sourced along the 2D lines shown in Figure 5-8. In Years 2 and 4 of injection operations,
repeat 2D seismic surveys will be acquired. DCC West will reevaluate the design and frequency
of the repeat 2D seismic surveys but anticipates that repeat seismic surveys will be acquired on at
least a 5-year frequency thereafter (e.g., Years 9, 14, and 19).

If necessary, the time-lapse VSP and seismic monitoring strategy will be adapted based on
updated simulations of the predicted extents of the CO» plume, including extending the 2D lines
to capture additional data as the CO; plume expands. These time-lapse monitoring efforts will help
demonstrate conformance between the reservoir model simulation and site performance and
monitor the evolution of the CO> plume.

DCC West will install seismometer stations prior to injection. The seismometer stations,
combined with the DAS-enabled fiber optics in the CO> injection wells, will continuously monitor
for and passively detect and locate seismicity events near injection operations. A traffic light
system for detecting larger magnitude events (e.g., >2.7) is presented in Section 1.7.3.3 of
Appendix D.
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N
& Stratigraphic Test and Planned Reservoir-Monitoring Well A
A  Planned Injection Wells
© Broom Creek Legacy Well — CO, Plume Year1 ¢ 1 2 mile
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Figure 5-8. Locations of the proposed 2D seismic lines for the fence design centered on the
CO; injection well pad to establish a baseline and monitoring for the project site during
Years 1-4 of injection.

Table 5-8 summarizes the deep subsurface baseline (preinjection) and operational
monitoring plans for the geologic CO; storage project.
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Table 5-8. Summary of Deep Subsurface Baseline and Operational Monitoring Plan

Activity | Baseline Frequency | Operational Frequency (20-year period)
AZMI
: g Install during completion of Monitor temperature changes continuously in
PIE Flbe Opuea the IIW-N and 1TW-S. the [IW-N and IIW-S.
Perform in IIW-N, IIW-S, and | Collect PNLs in Year 1, Year 3, and at least
J-LOC 1 prior to injection. once every 3 years thereafter in [IW-N and [1W-
S wellbores.
PNL Run log from the Opeche—
Picard Formation through the | Run log from the Opeche—Picard Formation
Skull Creek Formation to through the Skull Creek Formation to confirm
establish baseline conditions. containment in the storage reservoir.
Storage Reservoir (direct)
. . Install during completion of Monitor temperature changes continuously in
DTS Fiber Optics the 1IW-N and [TW-S. the IIW-N and [IW-S.
Collect PNLs in Year 1, Year 3, and at least
Perform in [IW-N, [IW-S, and | once every 3 years thereafter in [IW-N and 11W-
J-LOC 1 prior to injection. S wellbores.
PNL Run log from the Amsden Run log from the Amsden Formation through
through the Opeche—Picard the Opeche—Picard Formation to determine the
Formations to establish Broom Creek Formation’s saturation profile and
baseline conditions. provide assurance of containment in the storage
reservoir.
Install P/T gauges over the
P/T Readings storage reservoir in IIW-N, Collect P/T readings continuously from the

[1W-§, and J-LOC 1 prior to
injection.

storage reservoir in [IW-N, IIW-S, and J-LOC 1.

Pressure Falloff Testing

Conduct prior to injection in
ITW-N and [1W-S.

Conduct once every S years in IIW-N and ITW-
S

Storage Reservoir

(indirect)

Time-Lapse VSPs

Collect baseline VSP.

Collect repeat VSP in Year 1.

Time-Lapse 2D Seismic
Surveys (Figure 5-8)

Collect baseline fence 2D
seismic survey.

Repeat 2D seismic survey in Years 2 and 4. At
Year 4 of injection, reevaluate frequency, line
extents, and location based on plume growth and
seismic results. DCC West plans to collect
repeat seismic surveys on at least a 5-year
frequency thereafter (e.g., Year 9, 14, and 19).

Passive Seismicity

Install seismometer stations.

Monitor for seismic events continuously.

5.7.3 Adaptive Management Approach

DCC West will monitor the geologic CO; storage project with an adaptive management approach
(Ayash and others, 2017). Monitoring data gathered from the testing and monitoring plan will be
reported to the NDIC as required under NDAC § 43-05-01-18, which will provide the basis for
justifying any updates to an approved testing and monitoring plan, including the 5-year
reevaluation of the testing and monitoring plan. During each 5-year review, monitoring and
operational data will be analyzed, and the AOR will be reevaluated. Based on this reevaluation, it
will either be demonstrated that 1) no amendment to the testing and monitoring program is needed,
or 2) modifications are necessary to ensure proper monitoring of storage performance is achieved
moving forward. This determination will be submitted to NDIC for approval. Should amendments
to the testing and monitoring plan be necessary, they will be incorporated into the permit following
approval by NDIC. Over time, monitoring methods and data collection may be supplemented or
replaced as advanced techniques are developed.
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Monitoring and operational data will be used to evaluate conformance between observations
and history-matched simulation of the CO; plume and pressure distribution relative to the
permitted geologic storage facility. If significant variance is observed, the monitoring and
operational data will be used to calibrate the geologic model and associated simulations. The
monitoring plan will be adapted to provide suitable characterization and calibration data as
necessary to achieve such conformance. Subsequently, history-matched predictive simulation and
model interpretations will, in turn, be used to inform adaptations to the monitoring program to
demonstrate lateral and vertical containment of the injected CO; within the permitted geologic
storage facility.

5.8 Quality Assurance and Surveillance Plan
In accordance with NDAC § 43-05-01-11.4 (1)(k), DCC West has developed a QASP as part of
the testing and monitoring plan. The QASP is provided in Appendix D of this permit.
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6.0 POSTINJECTION SITE AND FACILITY CLOSURE PLAN

This postinjection site care (PISC) and facility closure plan describes the activities that DCC West
will perform following the cessation of CO; injection to achieve final closure of the site. This plan
provides the postinjection monitoring program that will provide evidence that the injected CO;
plume is stable (i.e., CO; migration will be unlikely to move beyond the boundary of the storage
facility area).

Based on the current simulations of CO2 plume movement following the cessation of CO;
injection, it is projected that the CO2 plume will stabilize within the storage facility area boundary
(see Section 3.0), confirming nonendangerment of underground sources of drinking water
(USDWs) within the area of review (AOR). Based on these observations, a minimum postinjection
monitoring period of 10 years is planned to confirm these current projections of the CO, plume
extent and postinjection stabilization. However, monitoring will be extended beyond 10 years if it
is determined that additional data are required to demonstrate a stable CO, plume and
nonendangerment of USDWs. The nature and duration of that extension will be determined based
upon an update of this plan and North Dakota Industrial Commission (NDIC) approval.

In addition to DCC West executing the postinjection monitoring program, the CO2 injection
wells will be plugged as described in the plugging plan of this permit application (Section 9.0).
All surface equipment not associated with long-term monitoring will be removed, and all surface
land associated with the project will be reclaimed as close as is practicable to its predisturbance
condition. Following the plume stability demonstration, a final assessment will be prepared to
document the status of the site and be submitted to NDIC as part of a facility closure report.

6.1 Predicted Postinjection Subsurface Conditions

6.1.1 Pre- and Postinjection Pressure Differential

Model simulations were performed to estimate the change in pressure in the Broom Creek
Formation during and after the cessation of CO; injection. The simulations were conducted for
20 years of COz injection in the Broom Creek Formation at an average rate of 6.11 million metric
tons per year, followed by a postinjection period of 10 years.

Figure 6-1 illustrates the predicted pressure differential at the conclusion of CO; injection.
At the time that CO; injection ceases, the models predict an increase in the pressure of the
reservoir, with a maximum pressure differential of 677 psi at the location of the CO» injection well
pad. There is insufficient pressure increase caused by CO; injection to move more than 1 cubic
meter of formation fluids from the storage reservoir to the lowest USDW. The details of the
pressure evaluation are provided as part of the AOR delineation of this permit application (see
Section 3.5).

Figure 6-2 illustrates the predicted gradual pressure decrease in the storage reservoir, over a
10-year period following the cessation of CO; injection. The pressure at the COz injection well
pad at the end of the 10-year period is anticipated to decrease 300-350 psi as compared to the
pressure in the storage reservoir at the time CO> injection ends. This trend of decreasing pressure
is anticipated to continue over time until the pressure of the storage reservoir approaches the
original reservoir pressure conditions.
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Stratigraphic Test and DCC East Injection Well B 500-550

Stratigraphic Test and Planned Reservoir-Monitoring Well I 450-500

Stratigraphic Test Well . ) e = ;g&gg

Broom Creek Legacy Well

Storage Facility Ereay I_I—LI_‘ = fgg’ggg

Area of Review 0 2 4kilometers < 00 T

Figure 6-1. Predicted pressure increase in storage reservoir following 20 years of injection of
an average 6.11 million metric tons per year of COs.
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Figure 6-2. Predicted decrease in pressure in the storage reservoir over a 10-year period
following the cessation of CO; injection.

6.1.2 Predicted Extent of CO: Plume

Figure 6-2 illustrates the extent of the CO; plume following the planned 10-year PISC period (also
called the stabilized plume), which is based on numerical simulation predictions. The results of
these simulations predict that 99% of the separate-phase CO> mass would be contained within an
area of 35.5 square miles by the end of the 10-year PISC period. Changes in the areal extent of the
CO; plume over the planned PISC period are not predicted to be measurable.

Additional simulations beyond the 10-year PISC period were also performed and predict that
at no time will the boundary of the stabilized plume at the site extend beyond the boundary of the
storage facility area. If such a determination can be made following the planned 10-year PISC
period, the CO2 plume will meet the definition of stabilization as presented in North Dakota
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Century Code (NDCC) § 38-22-17(5)(d) and qualify the geologic storage site for receipt of a
certificate of project completion.

6.2 Postinjection Testing and Monitoring Plan

This postinjection testing and monitoring plan includes 1) a wellbore mechanical integrity and
corrosion detection plan for the reservoir-monitoring wellbore (J-LOC 1) and 2) an environmental
monitoring plan for the near-surface and deep subsurface to provide evidence that the injected CO>
plume has stabilized within the storage reservoir and USDWs are nonendangered. This plan
assumes that the CO; injection wells will be plugged at cessation of injection.

6.2.1 Wellbore Testing
The wellbore mechanical integrity testing and corrosion detection plan for the J-LOC 1 wellbore
during the PISC period is provided in Table 6-1.

Table 6-1. Mechanical Integrity Testing Plan for the J-LOC 1 Wellbore
During the PISC Period

Activity lPostinjection Frequency (10 years minimum)

External Mechanical Integrity
Pulsed-neutron log (PNL) Collect at cessation and at least once every 3 years thereafter.
(oxygen activation log) or Run log from the Opeche—Picard Formation to the surface.

Temperature Log

Internal Mechanical Integrity |
Surface Pressure Gauge on Gauge will monitor pressure between the surface casing and

the Casing Annulus long-string casing continuously.

Tubing-Casing Annulus Repeat pressure tests will be conducted anytime the well
Pressure Testing tubing is pulled and reinstalled or at least once every 5 years.
Tubing-Casing Annulus Digital surface pressure gauges will monitor annulus pressures
Pressure Monitoring continuously.

Surface and Tubing- Gauges will monitor temperatures and pressures in the tubing
Conveyed continuously.

Pressure/Temperature (P/T)

Gauges

Corrosion Detection
Casing inspection log (CIL) | May collect during workovers when tubing is pulled.
(e.g., ultrasonic)

6.2.2 Soil Gas and Groundwater Monitoring

Figure 6-3 identifies the location of the soil gas profile stations and groundwater wells that will be
included in this monitoring effort. The three stations (SGPS01-SGPS03) and two dedicated Fox
Hills monitoring wells drilled for this project (FHO1 and FHO02) will be sampled during the
proposed PISC period. Additional sampling of groundwater in the PISC period (e.g., wells sampled
during the baseline and operational phases of the project) may occur for select shallow
groundwater wells within the AOR still active and accessible.
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Figure 6-3. Soil gas and groundwater well sampling locations included in the PISC period.

Analytes for all soil gas and groundwater sampling collected during the PISC period are
anticipated to be the same as what is presented in Section 5.7.1 and Appendix C of this permit
application; however, it is anticipated that the final target list of analytical parameters will likely
be reduced for the PISC period based on an evaluation of the monitoring results that are generated
during the 20-year injection period of the storage operations.

Table 6-2 identifies the sampling locations and frequency for soil gas and groundwater
monitoring.
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Table 6-2. Soil Gas and Groundwater Monitoring Plan During the PISC

Period
Activity IPostinjection Frequency (10 years minimum)
Soil Gas
SGPS01-SGPS03 Sampling | Collect 34 seasonal samples at each station (SGPS01-
(Figure 6-3) SGPS03) in Year 21 and every 3 years following the
cessation of CO, injection.
Groundwater
W285, W295, W300, W395, | Collect 34 seasonal samples in Year 21, Year 24, and Year
and W478 Sampling (if 29 as part of the final facility closure.
feasible) (Figure 6-3)
Dedicated Fox Hills Collect 3—4 seasonal samples in Year 21, Year 24, and Year
Monitoring Wells (FHO1 and | 29 as part of the final facility closure.
FHO02) (Figure 6-3)

6.2.3 Deep Subsurface Monitoring
Table 6-3 identifies the deep subsurface monitoring strategy during the PISC period.

Table 6-3. Deep Subsurface Monitoring Plan During the PISC Period

Activity |Postinjection Frequency (10-year period)

Storage Reservoir, Direct
Downhole P/T Gauge Collect P/T readings continuously from the storage reservoir
Readings (J-LOC 1) (J-LOC 1).

Storage Reservoir, Indirect I
Time-Lapse Seismic Surveys | Actual design and frequency to be determined based on
reevaluations of the testing and monitoring plan (Section
5.0) and migration of the CO- plume over time.

6.2.3.1 CO: Plume and Associated Pressure Front Monitoring

Monitoring of the migration of the CO, plume and associated pressure front in the storage reservoir
during the PISC period will be conducted using the methods summarized in Table 6-3. Monitoring
methods include a combination of geophysical monitoring (i.e., time-lapse 2D seismic) and
formation-monitoring (i.e., downhole pressure/temperature) for tracking CO, saturation and
associated pressure, respectively, over the entire storage reservoir complex.

The design and frequency of the 2D time-lapse seismic survey will depend on how the CO;
plume is migrating during the operational phase of the project and the results of the adaptive
management approach (Section 5.7.1). As stated in Table 5-8 and Section 5.7.2.3, the 2D seismic
survey design and frequency will be reevaluated and updated as necessary, starting in Year 4 of
injection.

6.3 Postinjection Site Care Plan

At the start of the PISC period, any flowlines buried less than 3 feet below final contour will be
flushed and removed (e.g., the planned flowline segment at the point of transfer on DCC East
property and the aboveground portion of the flowline at the injection wellsite) in accordance with
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the abandonment of flowlines pursuant to North Dakota Administrative Code (NDAC) § 43-02-
03-34.1. Associated costs for these activities are outlined in Section 12.0.

As required by NDAC § 43-05-01-19(3) and (5), PISC activities will include the P&A
(plugging and abandonment) of the COz injection wells (IIW-N and IIW-S) and reclamation of the
injection well pad. Reclamation of the CO; injection wells and the injection pad includes wellhead
removal, pad reclamation (rock removal and soil coverage), fencing removal, reseeding, and
reclamation of the flowline at the injection pad. Well pad reclamation activities may occur
contemporaneously with flowline removal and will work around the soil gas profile station
(SGPSO01) and dedicated Fox Hills monitoring well (FHO1).

The J-LOC 1 wellbore will be used for deep subsurface monitoring during the PISC period.
The testing and monitoring activities for the J-LOC 1 and near-surface sampling are described in
Section 6.2. Section 12.0 includes cost estimates for performing these proposed testing and
monitoring activities.

6.3.1 Schedule for Submitting Postinjection Monitoring Results

All PISC-monitoring data and results will be submitted to NDIC within 60 days following the
anniversary date on which CO; injection ceased. The annual reports will contain information and
data generated during the reporting period, including seismic data acquisition, formation-
monitoring data, soil gas and groundwater analytical results, and simulation results from updated
geologic models and numerical simulations.

6.4 Facility Closure Plan

DCC West will submit a final facility closure plan and notify NDIC at least 90 days prior to its
intent to close the site. The facility closure plan will describe a set of activities that will be
performed, following approval by NDIC, at the end of the PISC period. Facility closure activities
will include the plugging of all wells that are not planned for continued use in monitoring the
closed site; the decommissioning of storage facility equipment, appurtenances, and structures (e.g.,
buildings, gravel pads, access roads, etc.) not associated with monitoring; and the reclaiming of
the surface land of the site to as close as is practicable to its predisturbance condition.

As part of the final assessment, DCC West will work with NDIC to determine which wells
and monitoring equipment will remain and transfer to the state for continued postinjection
monitoring. Plugging and abandonment of the J-LOC 1 and well pad reclamation are costs factored
into Section 12.0, but NDIC may choose to retain this reservoir-monitoring well into the
postclosure period. The dedicated Fox Hills monitoring wells drilled adjacent to the COz injection
wells and NDIC File No. 4940 (FH02) and near the injection well pad (FHO1), as well as the soil
gas profile stations (SGPS01-SGPS03), may also transfer ownership to the state or a third party,
pending NDIC review and approval of the PISC plan and final assessment pursuant to NDAC §
43-05-01-19. Cost estimates for the PISC and closure periods can be found in Section 12.0 of this
permit application in the scenario such that transfer to the state or a third party does not occur.

6.4.1 Submission of Facility Closure Report, Survey, and Deed

A facility closure report will be prepared and submitted to NDIC within 90 days following the
execution of the PISC and facility closure plan. This report will provide NDIC with a final
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assessment that documents the location of the stored CO: in the reservoir, describes its
characteristics, and demonstrates the stability of the CO; plume in the reservoir over time. The
facility closure report will also document the following:

¢ Plugging records of the CO; injection wells and reservoir-monitoring well.

e Location of the sealed COz injection wells and reservoir-monitoring well on a plat survey
that has been submitted to the local zoning authority.

e Notifications to state and local authorities as required by NDAC § 43-05-01-19.

e Records regarding the nature, composition, and volume of the injected COs.

e Postinjection monitoring records.

At the same time, DCC West will also provide NDIC with a copy of an accurate plat certified
by a registered surveyor that has been submitted to the county recorder’s office designated by
NDIC. The plat will indicate the location of the injection well relative to permanently surveyed

benchmarks pursuant to NDAC § 43-05-01-19.

Lastly, DCC West will record a notation on the deed (or any other title search document) to
the property on which the injection well was located pursuant to NDAC § 43-05-01-19.
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Table E-1. Summary of DCC West’s Testing and Monitoring Plan

SFP Sampling Frequency
Reference Monitoring Type Parameter Activity Description Sampling Location/Equipment Preinjaction Injection Postinje'cFion Primary Purpose(s) of Activity
(20 years) (10 years minimum)
Volume/Mass Mass flowmeters near each
Flow rate Real-time, continuous data injection wellhead N Conti None CO; accounting and operational
Pressure recording via SCADA system Surface P/T one ontinuous safety assurance
5.1 CO; Stream Analysis Temperature urtace gauges
Qe s e frs et CO» accounting and ensures stream
Composition CO; stream sampling piep o ) - At least once At least quarterly None compatibility with project
wellhead I :
materials in contact with CO,
Real-time, continuous data Dual P/T gauges and flowmeters
recording via SCADA system | placed downstream of the point ]
Iy Ll amee and remote-controlled shutoff of transfer and near each Nous Cefitinens o
Surface Facilities Leak : dev1c§s me B wellh'ead CO; accounting, leak detection,
22 Detection Plan Noise Real-time, continuous data GBS R Rl None Continuous None and operational safety assurance
recording via SCADA system along the flowline P
Gas concentrations (e.g., Real-time, continuous data Ggs'det'ectlon SIS BAGE] .
CO, CHs, and HS) recording via SCADA system injection wellheads and key None Continuous None
’ ’ wellsite locations
532 and CO,; Flowline and Mass/Thickness Corrosion coupon sample ports Corrosion detection of project
e Downbhole Corrosion Pitting Corrosion coupon testing near CO; injection wellbores None uarterl None materials in contact with CO, and
5.6.2 ; J y )
o Detection Plan Cracking (ITIW-N and ITW-S) operational safety assurance
e SEREE BIe Ultrasonic loggin Prajeetelliiones (TWSN, TT=5, Once per well on:lI(Z};:s i%edrlll ;glbgin \I:V/I}?eynrtelﬁfiarllt dil;m:nglzde?J(-olj(e)r(S?
Radial cement bond EEING and J-LOC 1) e & EI1SP
must be pulled 1 only)
Saturation profile near . Year 1, Year 3, and every 3
Wellbore Mechanical the wellbore (outside Pulsed-neutron logging Projest We;:}zojr_ei (()I(I:V:/;N’ =S, Once per well years thereafter in the CO; None
Integrity Testing casing) injection wells
(external) Temperature profile Real-time, continuous data DTS fiber-optic cable installed in Install at well Continuous R
P P recording via SCADA system CO; injection wells completion
Temperature or oxygen Temperature or oxygen Project wellbores (ITW-N, IITW-S, e Annually in CO; injection A; Czsasrztltzzrzzgt:rt Eiaitoe(\:'elry
activation profile activation logging and J-LOC 1) 4 P wells (only if DTS fails) y o715
5.4 and Real-time, continuous data Su'rface pressire galige o (e Install at well ; ’
: / casing annulus (between surface ) Continuous Continuous (J-LOC 1 only)
Table 5-3 recording via SCADA system X . completion - . .
and long-string sections) Mechanical integrity confirmation
6.2.1 and Repeat pressure tests will be | Repeat pressure tests will be | and operational safety assurance
Table 6-1 Tubing-casing annulus Project wellbores (IIW-N, 1IW-S, conducFed anytime gl cqndgcted anytime the VEll
. Once per well tubing is pulled and tubing is pulled and reinstalled
pressure testing and J-LOC 1) :
PrESIA ST pERiE reinstalled but at least once | but at least once every 5 years
Wellbore Mechanical every 5 years (J-LOC 1 only)
Integnty Teshtig Real-time, continuous data Surface'and tl'lbmg-conveyed i) Install at well ; ;
(internal) recording via SCADA system | 8218€S 0 project wellbores (ITW- B Continuous Continuous (J-LOC 1 only)
& Y N, [IW-S, and J-LOC 1) P
Real-time, continuous data N cushion with seal pot system UL N B I . Continuous None
recording via SCADA system at each CO, injection well alp Je uou
Saturation profile near . Year 1, Year 3, and every 3
the wellbore (well Pulsed-neutron logging Bt el Lbioes (RSN, &, Once per well years thereafter in the CO, None
and J-LOC 1) ..
annulus) injection wells
5.7.1 and gt : S0l A RSO . : Permanent stations (SGPS01 3-4 seasonal samples per | 3-4 seasonal samples per 3._4 spasonal SIS e Prot_ectlon of near-guifies
T Surface Soil Gas | (e.g., CO2 N», and Oy) Soil gas sampling 3 5T : . station in Year 21 and every 3 | environments
able 5-7 o 3 ; through SGPS03) station (with isotopes station (no isotopes) . Y
Monitoring Soil gas isotopes years thereafter (no isotopes) | Source attribution
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Table E-1. Summary of DCC West’s Testing and Monitoring Plan (continued

Sampling Frequency

Year 9, 14, and 19).

SFP o s g : . . e — < o
Reference Monitoring Type Parameter Activity Description Sampling Location/Equipment Preinjection Injection Postmje.c?lon Primary Purpose(s) of Activity
(20 years) (10 years minimum)
Water composition (e.g., e . .
o At start of injection, shift sampling
p::;.}; ?cséticg:s(j:;tii)vr:?’ Existing shallow groundwater Up to 5 groundwater well S S:fi‘?;?](:;rt?lples program to FHO1 location. Wells may Protection of USDWs
aJn d fiace etalt) ’ well sampling locations (shown in Figure 5-6) p isotopes be phased in over time as the CO,
Water isotopes Bl USTG A TaI. Source attribution
B Water composition (e.g.,
= SV 5
£ pH, TDS, .conduct.1v1ty, ‘ . . FHO1 near CO; injection well 3—4 seasonal sa.mples 3—4 seasonal samples per well in Years Protection of USDWs
571 and = major cations/anions, Fox Hills Aquifer sampling pad per well (with 1—4 and reduce to annually thereafter Collect 34 seasonal
& S and trace metals) isotopes (no isotopes) .
Table 5-7 s : samples in Year 21, =
o Groundwater Water |S0IGREs Year 24, and Year 29 as Bopitesigitribution
622and | & Drill FHO2 when CO, plume part of the final facility
T;ab.Ie 6-2 g Water composition (e.g., approaches NDIC File No. 4940 within e
5 PH, .TDS’ ‘conducpwty, Fox Hills Aquifer sampling FHO2 near NDIC File No. 4940 None Imie (Year e Callen 3_4. sgasonal
2 major cations/anions, samples in first year after drilling and
and trace metals) reduce sample frequency to annually 3
thereafter Protection of USDWs
W:Ite; Ic)()smlc)(())rslglllocr;i‘(;.g., Included in 5 existing Clolliect a sarr11]ple for \:;lateé gualllty
P, U5, ¢ tivity, Fox Hills Aquifer sampling W295 near NDIC File No. 2183 | shallow groundwater AHESES SINNE Y Qe Eg = pme
major cations/anions, well sampling approaches NDIC File No. 2183 within
and trace metals) 1 mile (Year 17).
TSHIpSTAine prgﬁle Real-time, continuous data DTS fiber-optic cable installed Install at well .
Above-Zone (fiGT Opgiie-Liand recording via SCADA system in CO; injection wells completion Gentiniays Ngre ]
Momitoiag through Skull Creek) Assurance of containment in the
Interval %ﬁltgrcf;?gisgc? ’]delr(oflrlorlrll Pulsed-neutron loggin Rirqiiest sl oTes/ (INJERD k- Once per well Yiear L, Hears anlewsn 3 SEiE Non slorage reservol
p & geing S, and J-LOC 1) P thereafter in the CO, injection wells ¢
Skull Creek)
( fTem}:;?tgri I:}rl(r)(?lieh Real-time, continuous data DTS fiber-optic cable installed Install at well Conti N
R e & recording via SCADA system in CO; injection wells completion G . N .
Opeche-Picard) Determination of storage reservoir
o0 Saturation profile (from : performance
= & =
5 Amsden through Pulsed-neutron logging Fig)eetuellbores(INVIETN, Iy Once per well xearl, Year amd .ev.ery'3 years None
2 . S, and J-LOC 1) thereafter in the CO; injection wells
z Storage Opeche-Picard)
15"7b12 ?g > Regervoir Tubing-conveyed P/T gauge
able 5- : : )
§ (direct) Real-time, continuous data Rl .sen§or por.ted through the Install at well . Continuous (J-LOC 1 CO3 pressurcifront tragkmg to
d 4 Pressure/temperature recording via SCADA system tubing in project wellbores completion Continuous aaly) ensure conformance with model
gilf* a‘6n3 2 (IIW-N, TIW-S, and J-LOC 1) to Y and simulation projections
A% = monitor the Broom Creek
[72]
§ Injectivity Pressure falloff testing 0. mject;(;r:i\;vlzlébg)r BN Once per well Once every 5 years per well None pAeerfl(l)r;::;sCoef storage reservoir
8 s
' N 1 i . :
Vertical seismic profiles CErpITTE e);t_ei?)ts (s Plgure Collect baseline Collect repeat in Year 1 None
Repeat in Years 2 and 4. At Year 4, CO, plume tracking to ensure
Storagg CO; saturation Time-lapse 2D seismic CO plume extents (see Figure . reevaluate frequency. I?CC West plans . cpnfonpance vylth‘model and
Reservoir S 5-8) Collect baseline to collect repeat seismic surveys on at To be determined simulation projections
(indirect) Y least a 5-year frequency thereafter (e.g.,

Seismicity

Real-time, continuous data
recording

Multiple seismometer stations
installed within AOR

Install stations

Continuous

None

Seismic event detection and
operational safety assurance
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Well Pad Plot Surveys
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Survey Datum
NDSPCS: South Zone
Horizontal: NAD83 (2011 ADJ)
Vertical: NAVDE8
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APPROXIMATE QUANTITIES

IT IS ESTIMATED THAT THERE IS 8" OF TOPSOIL OVER THE
PROJECT AREA AND 6" OF GRAVEL WILL BE USED IN PROPOSED
AREAS. A 25% COMPACTION FACTOR WAS USED TO COMPUTE
EMBANKMENT QUANTITY. USING THIS INFORMATION THE FOLLOWING
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EXHIBIT 1
SEE “DCC WEST PROJECT LLC — CARBON DIOXIDE GEOLOGICE STORAGE
FACILITY PERMIT”



Tract
No.

1

2

3

4

Land Description

Section 21-T142N-R84W

Section 20-T142N-R84W

Section 19-T142N-R84W

Section 24-T142N-R85W

EXHIBIT B
Tract Summary

Attached to and made part of the Storage Agreement
Tundra West Broom Creek - Secure Geological Storage
Oliver County, North Dakota

Owner Name Tract Net Acres

Tract Participation

Patricia M. Pella 13.333 16.66666667%
Keith Franklin Arthur 13.333 16.66666667%
Ross D. Langseth 6.667 8.33333333%
Ronal J. Langseth and Wendy Langseth 6.667 8.33333333%
Jeanette R. Lange 13.333 16.66666667%
Virginia C. Miller 13.333 16.66666667%
Jacqueline T. Gullickson 13.333 16.66666667%
Tract Total: 80.000 100.00000000%
Donna Yonne Pella 53.333 16.66666667%
Keith Franklin Arthur 26.667 8.33333333%
Heirs/Devisees of Susan Virginia Arthur Geiger,

deceased 26.667 8.33333333%
Ross D. Langseth 26.667 8.33333333%
Ronal J. Langseth and Wendy Langseth 26.667 8.33333333%
Jeanette R. Lange 53.333 16.66666667%
Virginia C. Miller 53.333 16.66666667%
Jacqueline T. Gullickson 53.333 16.66666667%
Tract Total: 320.000 100.00000000%
Pfliger L.L.P. 317.170 100.00000000%
Tract Total: 317.170 100.00000000%
Loren Henke 320.000 100.00000000%
Tract Total: 320.000 100.00000000%

Storage Facility
Participation

0.04477947%
0.04477947%
0.02238973%
0.02238973%
0.04477947%
0.04477947%
0.04477947%

0.17911788%
0.08955894%

0.08955894%
0.08955894%
0.08955894%
0.17911788%
0.17911788%
0.17911788%

1.06520283%

1.07470727%

INDUSTRIAL COMRI

STAIE OF NURTH DARUTS
[:I; -:_ ‘l\w\i-b -\_ir'h_l.:. I.'i ‘..." '3)0\'1.1."2"5
' Dee West

Exhibit

Identified By MilculaL

iniroouced by

Acreage Leased

13.33
13.33
6.67
6.67
13.33
13.33
13.33

53.33
26.67

26.67
26.67
26.67
53.33
53.33
53.33

317.17

320.00

2

Storage Facility Participation

Leased

0.04477947%
0.04477947%
0.02238973%
0.02238973%
0.04477947%
0.04477947%
0.04477947%

0.17911788%
0.08955894%

0.08955894%
0.08955894%
0.08955894%
0.17911788%
0.17911788%
0.17911788%

1.06520283%

1.07470727%

Exhibit 2



5

6

7

8

9

Section 25-T142N-R85W

Section 30-T142N-R84W

Section 29-T142N-R84W

Section 28-T142N-R84W

Section 34-T142N-R84W

Duane F. Bueligen and Mildred Bueligen, as
joint tenants (CFD Seller}

Wesley M. Eggers and Ruth Eggers, as joint
tenants (CFD Buyer)

Eldon Hintz and Judith Hintz, as joint tenants
(CFD Seller and Life Estate)

Aaron Hintz and Jodi Hintz, as joint tenants
(CFD Buyer and Remainderman)

Kent Albers and Deborah Albers, as Joint
Tenants

Chris Albers and Nicole Albers, as Joint Tenants

Josh Albers and Kelly Albers, as Joint Tenants
Tract Total:
Henry J. Maertens and Mary Ann Maertens

Nathan Dagley and Elizabeth Dagley
Dale M. Miller and Virginia C. Miller
Hannover School District No. 3
Tract Total:

Lucille Bobb and John Bobb, Jr.

Brenda Schwalbe and Rolland Schwalbe
Myron Yantzer

Eugene P. Yantzer and Betty L. Yantzer
Daryl R. Yantzer and Billie R. Yantzer
Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

Arlis Muth a/k/a Arlyce Muth a/k/a Arlyce M.

Muth

Ila Yandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager
Ashley N. Torgerson

Tract Total:

BNI Coal, Ltd.
Tract Total:

BNI Coal, Ltd.
Tract Total:

103.000

377.000

53.333

53.333

53.333
640.000

120.000

40.000
472.120
2.000
634.120

320.000
53.333
5.714
72.381
5.714
5.714
5.714
5.714

19.048
8.000
8.000
8.000
8.000
8.000

40.000

66.667

640.000

440.000
440.000

480.000
480.000

0.00000000%

16.09375000%

58.90625000%

0.00000000%

8.33333333%

8.33333333%

8.33333333%
100.00000000%

18.92386299%

6.30795433%
74.45278496%
0.31539772%
100.00000000%

50.00000000%
8.33333333%
0.89285714%

11.30952381%
0.89285714%
0.89285714%
0.89285714%
0.89285714%

2.97619048%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
6.25000000%
10.41666667%
100.00000000%

100.00000000%
100.00000000%

100.00000000%
100.00000000%

0.00000000%

0.34592140%

1.26613950%

0.00000000%

0.17911788%

0.17911788%

0.17911788%

0.40301523%

0.13433841%
1.58559624%
0.00671692%

1.07470727%
0.17911788%
0.01919120%
0.24308855%
0.01919120%
0.01919120%
0.01919120%
0.01919120%

0.06397067%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.13433841%
0.22389735%

1.47772249%

1.61206090%

103.00

377.00

120.00

40.00
472.12

320.00
53.33
5.71
72.38
5.71
5.71
5.71
5.71

19.05
8.00
8.00
8.00
8.00
8.00

40.00

66.67

440.00

480.00

0.34592140%

1.26613950%

0.40301523%

0.13433841%
1.58559624%

1.07470727%
0.17911788%
0.01919120%
0.24308855%
0.01919120%
0.01919120%
0.01919120%
0.01919120%

0.06397067%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.13433841%
0.22389735%

1.47772249%

1.61206090%



10

11

Section 33-T142N-R84W

Section 32-T142N-R84W

BNI Coal, Ltd.
Tract Total:

Eugene P. Yantzer and Betty L. Yantzer,
husband and wife, as joint tenants

Arlis Muth, a/k/a Arlyce M. Muth

Ashley N. Torgerson

Brenda Schwalbe and Rolland Schwalbe, wife
and husband, as joint tenants

Myron Yantzer

Daryl R. Yantzer and Billie R. Yantzer, husband
and wife, as joint tenants

Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

lla Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager, a/k/a

Arlene Skager, husband and wife
Thomas Lipp and Kathleen Lipp, as joint
tenants

Tract Total:

600.000
600.000

72.381
19.048
66.667

53.333
5.714

5.714
5.714
5.714
5.714
8.000
8.000
8.000
8.000
8.000

40.000

320.000
640.000

107.14285714%
100.00000000%

11.30952381%
2.97619048%
10.41666667%

8.33333333%
0.89285714%

0.89285714%
0.89285714%
0.89285714%
0.89285714%
1.25000000%
1.25000000%
1.25000000%
1.25000000%
1.25000000%

6.25000000%

50.00000000%
100.00000000%

2.01507613%

0.24308855%
0.06397067%
0.22389735%

0.17911788%
0.01919120%

0.01919120%
0.01919120%
0.01919120%
0.01919120%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%

0.13433841%

1.07470727%

600.00

72.38
19.05
66.67

53.33
5.71

5.71
5.71
5.71
5.71
8.00
8.00
8.00
8.00
8.00

40.00

2.01507613%

0.24308855%
0.06397067%
0.22389735%

0.17911788%
0.01919120%

0.01919120%
0.01919120%
0.01919120%
0.01919120%
0.02686768%
0.02686768%
0.02686768%
0.02686768%
0.02686768%

0.13433841%



12

13

14

Section 31-T142N-R84W

Section 36-T142N-R85W

Section 35-T142N-R85W

Brenda Schwalbe and Rolland Schwalbe, wife
and husband, as joint tenants

Myron Yantzer

Eugene P. Yantzer and Betty L. Yantzer,
husband and wife, as joint tenants

Daryl R. Yantzer and Billie R. Yantzer, husband
and wife, as joint tenants

Carol A. Yantzer

David G. Yantzer

Tim P. Yantzer

Arlyce M. Muth

Ila Vandenburg

Eldon Vandenburg

Wayne Vandenburg

Donna Vandenburg

Willetta Bartz

Maynard A. Skager and Arlene J. Skager, a/k/a
Arlene Skager, husband and wife

Steven Ralph Fricke and Marlene B. Fricke,
husband and wife, joint tenants

Tract Total:

Kent Albers and Deborah Albers
Chris Albers and Nicole Albers
Josh Albers and Kelly Albers
Eldon H. Hintz and Judith Hintz
Kal Klingenstein

Alice Klingenstein

Thomas Lipp and Kathleen Lipp
Tract Total:

Leslie Henke and Correne Henke, husband and
wife, as joint tenants

Lee Henke and Claire Henke, husband and
wife, as joint tenants

Kelly Hintz and Judith Hintz, husband and wife,
as joint tenants

Donald Haag

Dale M. Haag and Susan Haag, husband and
wife, as joint tenants

Tract Total:

79.330
11.333

11.333

11.333
11.333
11.333
11.333
11.333
15.866
15.866
15.866
15.866
15.866

79.330

316.680
634.000

53.333
53.333
53.333
160.000
80.000
80.000
160.000
640.000

160.000

80.000

80.000
160.000

160.000
640.000

12.51261830%
1.78751690%

1.78751690%

1.78751690%
1.78751690%
1.78751690%
1.78751690%
1.78751690%
2.50252366%
2.50252366%
2.50252366%
2.50252366%
2.50252366%

12.51261830%

49.94952681%
100.00000000%

8.33333333%
8.33333333%
8.33333333%
25.00000000%
12.50000000%
12.50000000%
25.00000000%
100.00000000%

25.00000000%

12.50000000%

12.50000000%
25.00000000%

25.00000000%
100.00000000%

0.26642665%
0.03806095%

0.03806095%

0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.05328533%
0.05328533%
0.05328533%
0.05328533%
0.05328533%

0.26642665%
1.06355718%
0.17911788%
0.17911788%
0.17911788%
0.53735363%
0.26867682%

0.26867682%
0.53735363%

0.53735363%

0.26867682%

0.26867682%
0.53735363%

0.53735363%

79.33
11.33

11.33

11.33
11.33
11.33
11.33
11.33
15.87
15.87
15.87
15.87
15.87

79.33

316.68

160.00
80.00
80.00

160.00

80.00

160.00

160.00

0.26642665%
0.03806095%

0.03806095%

0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.03806095%
0.05328533%
0.05328533%
0.05328533%
0.05328533%
0.05328533%

0.26642665%

1.06355718%

0.53735363%
0.26867682%
0.26867682%

0.53735363%

0.26867682%

0.53735363%

0.53735363%



17

18

Section 34-T142N-R85W

Section 33-T142N-R85W

Section 4-T141N-R85W

Section 3-T141N-R85W

Section 2-T141N-R85W

Section 1-T141N-R85W

Jerry Scott Henke and Paulette Henke, HW, JT

Linda Splichal and Duane Splichal, HW, JT
Kelly Hintz and Judith Hintz, HW, JT

Lee J. Henke and Claire J. Henke, HW, JT
Rabe Land Partnership, Kyle Rabe managing
partner

Tract Total:

Kyle A. Rabe (CFD Seller)

Corey J. Hintz and Briana R. Hintz (CFD Buyer)
Lilly Hintz Henke (CFD Seller)

Kelly Hintz and Judith Hintz (CFD Buyer)

Kyle A. Rabe

Tract Total:

James E. Kitzmann and JoAnn E. Kitzmann
Gregory C. Maier and Diane Maier
Jerome D. Kitzmann and Sharon Ann Kitzmann

Tract Total:

Kelly Hintz and Judith M. Hintz

Patricia L. Kitzmann

James Edward Kitzmann and Joann E.
Kitzmann

Cheryl and Steve Peltz

LeRoy James Fyhrie and Angelika Fyhrie
Tract Total:

Donald Haag

Dale Haag, a/k/a Dale M. Haag, and Susan
Haag

Conrad Haag

Tract Total:

Lee Henke and Claire Henke

Lee J. Henke

Claire J. Henke

Steven R. Fricke and Marlene B. Fricke
Tract Total:

60.000

20.000
160.000
80.000

320.000
640.000

0.000

80.000
0.000
80.000
160.000
320.000

159.560
159.270

320.000
638.830

318.060
7.010

152.990
147.600

12.400
638.060

159.390

159.090
320.000
638.480

319.640
79.930
79.930

160.000

639.500

9.37500000%

3.12500000%
25.00000000%
12.50000000%

50.00000000%
100.00000000%

0.00000000%

25.00000000%
0.00000000%
25.00000000%
50.00000000%
100.00000000%

24.97691092%
24.93151543%

50.09157366%
100.00000000%

49.84797668%
1.09864276%

23.97736890%
23.13262076%
1.94339090%
100.00000000%

24.96397695%

24.91699035%
50.11903270%
100.00000000%

49.98279906%
12.49882721%
12.49882721%
25.01954652%
100.00000000%

0.20150761%

0.06716920%
0.53735363%
0.26867682%

1.07470727%

0.00000000%

0.26867682%
0.00000000%
0.26867682%
0.53735363%

0.53587591%
0.53490196%

1.07470727%

1.06819186%
0.02354281%

0.51381083%
0.49570873%
0.04164491%

0.53530497%

0.53429744%
1.07470727%

1.07349822%
0.26844172%
0.26844172%
0.53735363%

60.00

20.00

80.00

320.00

160.00

159.56
159.27

320.00

152.99
147.60
12.40

159.39

159.09
320.00

319.64
79.93
79.93

160.00

0.20150761%

0.06716920%

0.26867682%

1.07470727%

0.53735363%

0.53587591%
0.53490196%

1.07470727%

0.51381083%
0.49570873%
0.04164491%

0.53530497%

0.53429744%
1.07470727%

1.07349822%
0.26844172%
0.26844172%
0.53735363%



21

22

23

24

25

26

27

28

29

Section 6-T141N-R84W

Section 5-T141N-R84W

Section 4-T141N-R84W

Section 3-T141N-R84W

Section 2-T141N-R84W

Section 11-T141N-R84W

Section 10-T141N-R84W

Section 9-T141N-R84W

Section 8-T141N-R84W

Marie Mosbrucker

Steven Ralph Fricke and Marlene B. Fricke
Thomas Lipp and Kathleen Lipp

Tract Total:

Marie Mosbrucker
Thomas Lipp and Kathleen Lipp
Tract Total:

BNI Coal, Ltd.
Baukol-Noonan, Inc.
Tract Total:

Minnkota Power Cooperative, Inc.
Tract Total:

BNI Coal, Ltd.

Eugene Yantzer and Betty Yantzer, as joint
tenants

Tract Total:

David O. Berger and Debra A. Berger, as joint
tenants

Lee Dresser

Tract Total:

Kenneth W. Reinke and Darlene Reinke
Tract Total:

BNI Coal, Ltd.
Jeff Reinke

Brian V. Letzring and Joell M. Letzring, husband

and wife, as joint tenants
Tract Total:

Calvin K. Mosbrucker

Dean M. Mosbrucker

Brian D. Mosbrucker

Lorie A. Makelke

Church School District #4

Tim G. Doll and Dianne R. Doll
Patrick J. Doll and Katherine K. Dolt
Tract Total:

321.130
157.060
157.370
635.560

481.170
160.570
641.740

620.520
20.000
640.520

639.900
639.900

104.550

104.710
209.260

160.000
160.000
320.000

640.000
640.000

160.000
320.000

160.000
640.000

79.500
79.500
79.500
79.500
2.000
240.000
80.000
640.000

50.52709422%
24.71206495%
24.76084083%
100.00000000%

75.00350724%
25.02922700%
100.03273424%

96.95625000%
3.12500000%
100.08125000%

100.00000000%
100.00000000%

49.96177005%

50.03822995%
100.00000000%

50.00000000%
50.00000000%
100.00000000%

100.00000000%
100.00000000%

25.00000000%
50.00000000%

25.00000000%
100.00000000%

12.42187500%
12.42187500%
12.42187500%
12.42187500%
0.31250000%
37.50000000%
12.50000000%
100.00000000%

1.07850233%
0.52747976%
0.52852088%

1.61599030%
0.53926796%

2.08399173%
0.06716920%

2.14907869%

0.35112702%

0.35166437%

0.53735363%
0.53735363%

2.14941454%

0.53735363%
1.07470727%

0.53735363%

0.26699759%
0.26699759%
0.26699759%
0.26699759%
0.00671692%
0.80603045%
0.26867682%

321.13
157.06

481.17

620.52
20.00

639.90

104.55

160.00

160.00
320.00

160.00

240.00
80.00

1.07850233%
0.52747976%

1.61599030%

2.08399173%
0.06716920%

2.14907869%

0.35112702%

0.53735363%

0.53735363%
1.07470727%

0.53735363%

0.80603045%
0.26867682%



30  Section 7-T141N-R84W Keith Dahl and Vivian Dahl, as joint tenants 320.000 50.33979361% 1.07470727% 320.00 1.07470727%

Steve Fricke and Marlene Fricke, as joint

tenants 315.680 49.66020639%  1.06019872% 315.68 1.06019872%
Tract Total: 635.680 100.00000000%

31  Section 12-T141N-R85W Thomas Haag and Sharon Haag, as joint
tenants 280.000 43.75000000%  0.94036886% 280.00 0.94036886%

Patrick and Katherine Doll, as joint tenants
200.000 31.25000000% 0.67169204% 200.00 0.67169204%
Edward Meyhoff and Rosemary Meyhoff, as
joint tenants (CFD Seller)
0.00000000%  0.00000000%
Jeffery and Shelly Meyhoff, as joint tenants

(CFD Buyer) 160.000 25.00000000% 0.53735363%
Tract Total: 640.000 100.00000000%

32 Section 11-T141N-R85W Duane Maier and Karen Maier 320.000 50.00000000% 1.07470727% 320.00 1.07470727%
Patrick J. Doll and Katherine K. Doll 320.000 50.00000000% 1.07470727% 320.00 1.07470727%
Tract Total: 640.000 100.00000000%

33  Section 10-T141N-R85W Douglas Bauer and Delana Bauer 99.590 17.76489476% 0.33446905% 99.59 0.33446905%
Cheryl Peltz and Steven D. Peltz 60.900 10.86336068%  0.20453023% 60.90 0.20453023%
Deborah Bueligen and Daniel Bueligen 83.650 14.92151267%  0.28093520% 83.65 0.28093520%
Anton J. Heidrich and Cynthia Heidrich 36.460 6.50374599% 0.12244946% 36.46 0.12244946%
Duane R. Maier 80.000 14.27042455% 0.26867682% 80.00 0.26867682%
Jesse Maier and Carrie Maier 160.000 28.54084909% 0.53735363% 160.00 0.53735363%
James Edward Kitzmann and Joann E.
Kitzmann 40.000 7.13521227% 0.13433841% 40.00 0.13433841%
Tract Total: 560.600 100.00000000%

34  Section 9-T141N-R85W Jerome D. Kitzmann and Sharon Kitzmann, as
joint tenants 40.000 100.00000000%  0.13433841% 40.00 0.13433841%
Tract Total: 40.000 100.00000000%

35 Section 16-T141N-R85W State of North Dakota 40.000 100.00000000% 0.13433841% 40.00 0.13433841%

Tract Total: 40.000 100.00000000%



36

37

38

39

40

41

42

43

Section 15-T141N-R85W

Section 14-T141N-R85W

Section 13-T141N-R85W

Section 18-T141N-R84W

Section 17-T141N-R84W

Section 16-T141N-R84W

Section 15-T141N-R84W

Section 14-T141N-R84W

Duane R. Maier and Karen Maier
Duane R. Maier and Karen Maier (CFD Seller}

Jacob Maier (CFD Buyer)
Lilly Hintz Henke, f/k/a Lilly Hintz (CFD Seller)

Kelly Hintz and Judith M. Hintz (CFD Buyer)

Jacob Gappert and Elizabeth Gappert
Tract Total:

Patrick J. Doll and Katherine Maier Doll
Jo Anne Hoesel

Jacob Gappert and Elizabeth Gappert
Tract Total:

Ruby Meyhoff
Jeffrey E. Meyhoff and Shelly Meyhoff,
husband and wife, as joint tenants

Bryan Hoesel and Vicki Hoesel, as joint tenants
Tract Total:

Lyle M. Mosbrucker and Karen Mosbrucker

Delton Heid

Todd C. Heid, a/k/a Todd Heid, and Denise
Heid

Tract Total:

Jean L. Kautzman
James Berg
Susan Jones
Tract Total:

State of North Dakota
Jean L. Kautzman
Beatrice Mosbrucker
Tract Total:

Russell A. Hoesel
Tract Total:

Lee Dresser
Burton & Etheleen Enterprises, LLC
Tract Total:

306.780
0.000

13.220
0.000

160.000

160.000
640.000

320.000
160.000
160.000
640.000

160.000

240.000

240.000
640.000

318.320

118.960

200.000
637.280

160.000
120.000
360.000
640.000

320.000
160.000
160.000
640.000

320.000
320.000

120.000
40.000
160.000

47.93437500%
0.00000000%

2.06562500%
0.00000000%

25.00000000%

25.00000000%
100.00000000%

50.00000000%
25.00000000%
25.00000000%
100.00000000%

25.00000000%

37.50000000%

37.50000000%
100.00000000%

49.94978659%

18.66683404%

31.38337936%
100.00000000%

25.00000000%
18.75000000%
56.25000000%
100.00000000%

50.00000000%
25.00000000%
25.00000000%
100.00000000%

100.00000000%
100.00000000%

75.00000000%
25.00000000%
100.00000000%

1.03030842%
0.00000000%

0.04439884%
0.00000000%

0.53735363%
0.53735363%
2.14941454%
0.00000000%
1.07470727%
0.53735363%
0.53735363%
0.53735363%

0.80603045%

0.80603045%

1.06906506%

0.39952243%

0.67169204%

0.53735363%

0.40301523%
1.20904568%

1.07470727%
0.53735363%
0.53735363%

1.07470727%

0.40301523%
0.13433841%

306.78

320.00

160.00

240.00

318.32

160.00
120.00

320.00
160.00
160.00

320.00

40.00

1.03030842%

1.07470727%

0.53735363%

0.80603045%

1.06906506%

0.53735363%
0.40301523%

1.07470727%
0.53735363%
0.53735363%

1.07470727%

0.13433841%



44

45

46

47

48

Section 21-T141N-R84W

Section 20-T141N-R84W

Section 19-T141N-R84W

Section 24-T141N-R85W

Section 23-T141N-R85W

Wallace D. Arensmeier and Dorothy E.
Arensmeier, as Trustees for the Wallace &
Dorothy Arensmeier Trust, dated October 25,
2016

Tract Total:

Wallace D. Arensmeier and Dorothy E.
Arensmeier, as Trustees for the Wallace &
Dorothy Arensmeier Trust, dated October 25,
2016

Dustin Henke

Daniel Bueligen and Deborah Bueligen

Tract Total:

Lauretta |. Wolff and Jerome Wolff
Michael J. Doll

Marvin Bethke

Tract Total:

Daniel Bueligen and Deborah Bueligen
Bryan Russel Hoesel and Vicki Jane Hoesel

Davis Bueligen
Eunice Bueligen
Tract Total:

Josh Eggers

Fairfiew School District No. 16
L. Michael Rockne and Karen Rockne
M. James Stroup

Larry Stroup

Thomas Stroup

Elizabeth Stroup Menge
Robyn Stroup-Vinje

Daniel Bueligen

Deborah Bueligen

Tract Total:

120.000
120.000

328.000
112.000
160.000
600.000

320.000

80.000
238.020
638.020

160.000

320.000
159.000

1.000
640.000

238.000
2.000
160.000
33.333
33.333
33.333
33.333
26.667
40.000
40.000
640.000

100.00000000%
100.00000000%

54.66666667%
18.66666667%
26.66666667%
100.00000000%

50.15516755%
12.53879189%
37.30604056%
100.00000000%

25.00000000%

50.00000000%
24.84375000%
0.15625000%
100.00000000%

37.18750000%
0.31250000%
25.00000000%
5.20833333%
5.20833333%
5.20833333%
5.20833333%
4.16666667%
6.25000000%
6.25000000%
100.00000000%

0.40301523%

1.10157495%
0.37614754%
0.53735363%

1.07470727%
0.26867682%
0.79938070%

0.53735363%

1.07470727%
0.53399517%
0.00335846%

0.79931353%
0.00671692%
0.53735363%
0.11194867%
0.11194867%
0.11194867%
0.11194867%
0.08955894%
0.13433841%
0.13433841%

112.00
160.00

320.00
80.00
238.02

160.00

320.00
159.00
1.00

238.00

40.00
40.00

0.37614754%
0.53735363%

1.07470727%
0.26867682%
0.79938070%

0.53735363%

1.07470727%
0.53399517%
0.00335846%

0.79931353%

0.13433841%
0.13433841%



49

50

51

52

53

54

Section 22-T141N-R85W

Section 27-T141N-R85W

Section 26-T141N-R85W

Section 25-T141N-R85W

Section 30-T141N-R84W

Section 29-T141N-R84W

L. Michael Rockne and Karen Rockne

M. James Stroup

Larry Stroup

Thomas Stroup

Elizabeth Stroup Menge

Robyn Stroup-Vinje

Frances Windhorst, formerly Frances
Klingenstein

Daren Klingenstein and Cheri Klingenstein

Roger Klingenstein and Marvel Klingenstein

Dusty J. Backer and Patricia J. Backer
Tract Total:

Eunice Bueligen

David Bueligen and DeAnn Bueligen

Duane Bueligen and Mildred Bueligen (CFD
Seller)

Shane A. Tellmann and Janna M. Tellman (CFD
Buyer)

Tract Total:

Warren E. Reiner
Josh Eggers
Tract Total:

Daniel Bueligen and Deborah Bueligen, as joint
tenants

Bryan Russel Hoesel and Vicki Hoesel, Trustees
of the Bryan Hoesel Revocable Living Trust
dated March 30, 2023

Tract Total:

Berger & Miller, LLC
Tract Total:

Paul L. Brandt and Cynthia Brandt
Jamie T. Mosbrucker and Brooke M.
Mosbrucker

Terrence P. Mosbrucker and Diane K.
Mosbrucker

Tract Total:

80.000
16.667
16.667
16.667
16.667
13.333

160.000
317.200

0.730

2.070
640.000

461.400
18.600

0.000

160.000
640.000

480.000

160.000
640.000

320.000

320.000

640.000

637.640
637.640

320.000

160.000

160.000
640.000

12.50000000%
2.60416667%
2.60416667%
2.60416667%
2.60416667%
2.,08333333%
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Section 32-T141N-R84W

Section 31-T141N-R84W

Section 36-T141N-R85W

Churchtown Cemetary Association

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Tract Total:

Berger & Miller, LLC

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Leslie Brandt and Laurie Brandt

Tract Total:

Berger & Miller, LLC

Daniel Bueligen and Deborah Bueligen, as joint
tenants

Brian V. Letzring and Joell M. Letzring, as joint
tentants

Tract Total:

Total Acres:
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EXHIBIT X

PROCESS FLOW DIAGRAM
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EXHIBIT X — PROCESS FLOW DIAGRAM

The capture process will utilize an amine absorption technology to generate a high-purity stream of CO; from the flue gas. The
captured CO, will be dehydrated and compressed to a supercritical state and flowed to the injection wells through a 7.4-mile-long CO;
flowline into each of the CO> injection wells for geologic storage into the Broom Creek Formation. Figure X-1 summarizes the surface
facilities CO; capture, transport, and injection processes.
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Figure X-1. Process flow diagram of the CO> capture, transport, and injection processes from Milton R. Young Station and a
third-party inlet to the CO2 injection wellsite associated with the Dakota Carbon Center (DCC) West facility (with DCC East

facility also shown).
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EXHIBIT Y — SURFACE FACILITIES CORROSION MONITORING PLAN

PROJECT DESCRIPTION

Minnkota Power Cooperative (Operator) by and through its affiliated project entities
(Dakota Carbon Center [DCC] East Project LLC and DCC West Project LLC) plans to establish
storage reservoirs and construct and operate multiple underground injection control (UIC)
Class VI wells for the secure geologic storage (SGS) of carbon dioxide (COy) to primarily serve
its SGS needs associated with the Milton R. Young Station (MRYS) in Oliver County, North
Dakota. Any remaining storage capacity may be marketed to third-party industrial sources. The
injection system will consist of five total CO; injection wells located at two distinct storage
locations (west and east sites) with associated CO> flowlines.

The CO; flowline associated with the east site operation will be installed from the MYRS
along an approximately 0.25-mile-long path southeast of the MRYS. The surface facilities at the
east site will include a separate tie-in point and equipment provisions to receive or deliver CO2
from/to a third-party operator. A CO> flowline for the west site operation will be routed along an
approximately 7-mile-long path west of MRY'S and the tie-in point from a custody transfer station
located on the east site’s property.

This document describes the methods DCC West Project LLC (DCC West) proposes to
implement as part of its surface facilities corrosion monitoring plan.

CORROSION ASSESSMENT METHODS
Internal Corrosion Direct Assessment (ICDA)

JCDA is a risk-based method for assessing internal corrosion along preselected points of a
CO, flowline with ultrasonic technology. Prior to conducting an ICDA, a multiphase flow model
of the CO; flowline is generated. Model simulations are then used to identify and select critical
points where catalysts (e.g., free water) may accumulate and lead to corrosion. The modeling
considers several parameters, such as the angle where two lengths of pipe join at the surface and
the elevation profile of the flowline, to determine the likelihood of internal corrosion occurring at
discrete points as compared to other points along the flowline. Based on the simulation output,
points along the flowline with a higher risk profile are selected for periodic field testing to confirm
there are no signs of corrosion using a time-lapsed approach. During a field inspection, personnel
are equipped with handheld ultrasonic technology to directly measure the internal thickness
(change in mass) of each preselected point for direct measurement of wall thickness (mass)
changes. No signs of corrosion at such points are interpreted to mean that the other locations along
the flowline are also free from corrosion. Through regular field inspections, signs of corrosion in
the flowline can be visually and quantitatively identified and addressed.

DCC West proposes to select a third-party entity to generate a multiphase flow model of the
CO; flowline from the point of transfer to the injection wellsite (west site) and conduct the
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modeling and simulation work needed to identify and select points for ultrasonic testing of the
surface facilities associated with DCC West’s geologic CO> storage project prior to injection. DCC
West plans to work with a third-party entity to perform field surveys at least semiannually to verify
the condition of the CO2 flowline materials. A baseline field survey is not proposed, as the flowline
materials (e.g., wall thickness) will be verified during the installation process.

Multifaceted Monitoring Approach

In addition to applying the ICDA methodology, DCC West will implement the following to
monitor for signs of corrosion that may be associated with its surface facilities:

e Determining CO- stream composition for moisture content (to be performed at least
quarterly).

e Monitoring with real-time, continuous data recording of system pressure drops with the
supervisory control and data acquisition (SCADA) and leak detection system (LDS)
software to evaluate potential presence of moisture or catalyst and where it may be
localized.

— DCC West may install a dew point meter to confirm pressure/temperature (P/T)
measurements.

e Observing signs of P/T drops through condensation or formation of ice, etc. of surface
equipment during regular operations.

e Visually confirming the condition of the interior pipe and components (e.g., flanges)
during maintenance tasks.
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EXHIBIT W — COz FLOWLINE PRESSURE CONTROL

PROJECT DESCRIPTION

DCC East Project LLC and DCC West Project LLC plans to establish storage reservoirs and
construct and operate multiple underground injection control (UIC) Class VI wells for the secure
geologic storage (SGS) of carbon dioxide (CO2) to primarily serve its SGS needs associated with
the Milton R. Young Station (MRYS) in Oliver County, North Dakota. Any remaining storage
capacity may be marketed to third-party industrial sources. The injection system will consist of up
to five total COz injection wells located at two distinct storage locations and associated CO:
flowlines. Three CO; injection wells (Liberty 1, Unity 1, and McCall 1) will be located
approximately 0.25 miles southeast of the MRYS (east site) and operated by DCC East Project
LLC (DCC East). Two CO; injection wells (IIW-N and IIW-S) will be located approximately
7 miles west of the MRYS (west site) and operated by DCC West Project LLC (DCC West). The
surface facilities at the east site will include a separate tie-in point and equipment provisions to
receive or deliver CO; flows from/to a third-party operator (Third Party).

The surface facilities will be continually monitored with leak detection and metering
equipment that will be integrated with automated triggers, alarms, and shutoffs. In the event of an
upset condition or failure of the surface facilities, the automated system may be used to effectively
shut down flowline and injection operations to a safe position either with or without operator
assistance. Parameters to be monitored will include, but are not limited to, pressure, temperature,
flow rate, CO2 composition, and dew point.

Upsets or anomalies in the injection process will be investigated in collaboration with the
Operator and may lead to either localized process shutdowns (e.g., individual wells to be shut in
for specific well events) or automatic shutdown of an entire facility in the event of a catastrophic
event.

This exhibit describes the pressure controls and methods that will be implemented for the
carbon sequestration system (CSS), which includes the CO» flowline and injection wells, to
achieve and maintain control over the surface facilities and injection process, including taking
control and mitigation measures during potential upset conditions.

PROCESS FLOW DIAGRAM

Figure W-1 is a process flow diagram from the MRYS and a third-party inlet to the DCC
East and West injection wellsites.
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Figure W-1. Process flow diagram of the CO> capture, transport, and injection processes from MRYS and a third-party inlet to the
COz injection wellsite associated with the DCC East and West facilities.



OPERATING MODES AND PRESSURES

An automation system (e.g., supervisory control and data acquisition [SCADA]) will be
installed to monitor and adjust the operating parameters of the CSS. In addition, pressure controls
for the CSS with a CO; stream sourced from MRY'S will depend on the following operating modes:

1. CSS delivering CO; into both the east and west sites, with no input from Third Party.

a.

Flow to the east site wells will be delivered to the two Broom Creek wells (Liberty 1
and Unity 1) at 1700 pounds per square inch in gauge (psig) pressure, while flow to
the Deadwood well (McCall 1) will be boosted to 2800 psig with pump P-1200 (refer
to Figure W-1).

Flow to the west site wells will require increasing the delivery flowline pressure from
1650 psig to 2110 psig with pump P-2100 (refer to Figure W-1).

2. CSS delivering CO; into east site wells and Third Party flows delivering to west site
wells; flows will not be commingled.

a.
b.

Delivery pressure from the CSS to the east site will be identical to Mode 1 above.
Flow from the Third Party to the west site wells will be pressure-boosted from
1300 psig to 1725 psig with pump P-1003/1004 (refer to Figure W-1). A variable
frequency drive (VFD) will serve to control pressure based on flowrate, while a
pressure control valve will maintain required back pressure for the pumps.

Flow from the Third Party to the west site wells will enter the 7-mile flowline at
1725 psig and arrive at the west site wells at 1660 psig. Flow into the west site wells
will require increasing the delivery pressure from 1660 psig to 2110 psig with pump
P-2100.

3. Third Party delivering CO; into both the east site wells and west site wells with no flow
input from CSS.

a.

Flow from the Third Party to the east site wells will be pressure-boosted from
1300 psig to 1725 psig (pump P-1003/1004). A VFD will serve to control pressure
based on flow rate, while a pressure control valve will maintain required back pressure
for the pumps.

Flow to the Deadwood well (McCall 1) at the east site will be boosted to 2800 psig
(pump P-1200).

Flow from the Third Party to the west site wells will enter the 7-mile flowline at
1713 psig and arrive at the west site wells at 1650 psig. Flow into the west site wells
will require increasing the delivery pressure from 1650 psig to 2110 psig with pump
P-2100.

4. CSS delivering CO7 into Third Party flowline only, with no delivery to injection wells.

a.

The CSS will deliver CO3 to the Third Party flowline at 1700 psig. The pressure will
be boosted (pump P-1003/1004) from 1700 psig to 2100 psig. A VFD will serve to
control pressure based on flow rate, while a pressure control valve will maintain
required back pressure for the pumps before flow is delivered to the Third Party
flowline.



5. CSS delivering CO; into both the west site wells and east site wells and delivering CO2
to the Third Party.
a. In the event that the Operator produces CO; in excess of the injection permit
limitations for both the east site and west site, Modes 1 and 4 will be combined with
their operating pressure schemes.

WELL CONTROLS

Piping at each well will be equipped with two shutdown valves (SDVs) and a flow/pressure
control valve (F/PCV). In the event of a power failure and/or emergency shutdown (ESD) event,
all pressure control valves are to be equipped with a “Fail Closed” feature to automatically close
the valves to secure the well and its contents.

Facility piping at each well will be equipped with pressure, flow, and temperature
transmitters as well as acoustic monitors and gas detection stations at the well and at the meter
building. The instrumentation will continually monitor the casing pressure, injection flow rate,
fluid temperature, fugitive CO2 emissions, and injection tubing pressure. Alarms for both HIGH
and LOW points for the different process conditions will serve to alert the Operator of an upset
condition and allow the Operator time to initiate a shutdown and/or mitigate the cause of the upset
condition. On a “HIGH/HIGH” or “LOW/LOW” alarm during normal injection operations, the
pressure control valves will shut in the well automatically while also allowing the Operator to
perform an emergency shutdown of the facility (if needed).

Flow will be automatically modulated for both flow and pressure in a “HIGH/LOW” select
feature in the control system where the flow and pressure will be confined at a predetermined
optimum rate. Additionally, each well will be equipped with fiber-optic cable to detect the
temperature or acoustic effects of a failure in the casing.

PUMP CONTROLS
There will be three booster pumps incorporated in the sequestration facilities:

e Pump P-1200 — East site Deadwood injection well (McCall 1)
e Pump P-2100 — West site injection wells (IIW-N and I[TW-S)
e Pump P-1003/1004 — Third Party booster pump

The pumps and their associated enclosures will incorporate other equipment safety and
monitoring features beyond the pressure control systems at the facilities. Each pump is to be
monitored for bearing failure and vibration using sensors that will allow shutdown of the pumps
in case of a failure. The pumps are also guarded by inlet- and outlet-automated SDV's with “Fail
Closed” provisions.

Each pump will be housed in its own building/enclosure. The pump buildings will be
equipped with gas detection devices for CO», H»S, and low O detection, along with appropriate
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alarm beacons to provide the Operator protection of conditions of the atmosphere in and around
the buildings. These devices will allow the Operator to monitor fugitive gas emissions from the
pumps and pumps’ seals.

METER CONTROLS

There are several meter stations located at each well injection point as well as at the entry
and discharge points of each flowline. The meters will provide a record of custody transfer and a
CO» accounting and mass balance solution for confirming proper injection of COz into the wells.
American Petroleum Institute (API) 1130 Computational Pipeline Monitoring (CMP) will be
utilized at the facilities to account for the sequestration of all CO2 volumes received in a mass
balance calculation.

In addition to having a periodic meter calibration verification, each meter shall be equipped
with self-verification features that will alarm if a pressure failure occurs in the system.

CO2 FLOWLINE SYSTEM CONTROLS

There will be two separate flowlines associated with the CSS as listed below. A third
flowline, which is to be provided by the Third Party operator for interconnection into the
sequestration system, is not listed as part of this summary.

e CSS to east site — 24-inch diameter, 0.25-mile length
e East site (point of transfer) to west site — 20-inch diameter, 7-mile length

Each flowline is to be equipped with inlet and outlet SDV's designed to shut in segments of
the 