BEFORE THE INDUSTRIAL COMMISSION

OF THE STATE OF NORTH DAKOTA

CASENO. 29032
ORDER NO. 31586

CORRECTED ORDER
October 14, 2022

IN THE MATTER OF A HEARING CALLED ON
A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF MINNKOTA
POWER COOPERATIVE, INC. REQUESTING
CONSIDERATION FOR THE GEOLOGIC
STORAGE OF CARBON DIOXIDE IN THE
DEADWOOD FORMATION FROM THE
MILTON R. YOUNG STATION LOCATED IN
SECTIONS 35 AND 36, T.142N.,, R.84W.,,
SECTIONS 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32,
33, 34 AND 35, T.142N., R.83W., SECTIONS 1, 2,
12 AND 13, T.141N., R.84W., SECTIONS 1, 2, 3, 4,
5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20
AND 21, T.14IN., R.83W., OLIVER COUNTY,
ND PURSUANT TO NDAC SECTION 43-05-01.

ORDER OF THE COMMISSION
THE COMMISSION FINDS:
(1) This cause came on for hearing at 9:00 a.m. on the 2nd day of November, 2021.

(2) Minnkota Power Cooperative, Inc. (Minnkota) made application to the Commission
for an order authorizing geologic storage of carbon dioxide from the Milton R. Young Station in
the amalgamated storage reservoir pore space of the Deadwood Formation, in portions of
Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29,
30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13,
Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5,6, 7,8,9, 10, 11, 12, 14, 15, 16, 17,
18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant
to North Dakota Administrative Code (NDAC) 43-05-01, and such other relief as is appropriate.

(3) Minnkota submitted an application for a Storage Facility Permit and necessary
attachments pursuant to NDAC Section 43-05-01-05 and all other provisions of NDAC Chapter
43-05-01 as necessary.
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(4) Case Nos. 29029, 29030, 29031, 29032, 29033, and 29034 were combined for the
purposes of hearing.

(5) Case No. 29029, also on today’s docket, is an application by Minnkota for an order
authorizing geologic storage of carbon dioxide from the Milton R. Young Station in the
amalgamated pore space of the Broom Creek Formation in portions of Sections 35 and 36,
Township 142 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34,
and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13, Township 141 North,
Range 84 West, Sections 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21,
Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant to NDAC Chapter
43-05-01.

(6) Case No. 29030, also on today’s docket, is an application filed with the Commission
by Minnkota for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22,
26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2,
12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 14,
15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota in the Broom Creek Formation, 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.

(7) Case No. 29031, also on today’s docket, is 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 located in portions of Sections 35 and 36, Township 142 North, Range 84
West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North,
Range 83 West, Sections 1, 2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83
West, Oliver County, North Dakota in the Broom Creek Formation, pursuant to NDAC Section
43-05-01-09.1.

(8) Case No. 29033, also on today’s docket, is an application filed with the Commission
by Minnkota for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22,
26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2,
12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 14,
15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota in the Deadwood Formation, 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 NDCC
Section 38-22-10.

(9) Case No. 29034, also on today’s docket, is 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 located in portions Sections 35 and 36, Township 142 North, Range 84 West,
Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83
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West, Sections 1, 2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5, 6, 7,
8,9,10,11, 12, 14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver
County, North Dakota in the Deadwood Formation, pursuant to NDAC Section 43-05-01-09.1

(10) Commission staff requested to take administrative notice of the well files and
geophysical logs of all wells within or nearby the area of review, to which Minnkota had no
objection.

(11) The record in these matters was left open to receive additional information from
Minnkota. Such information was received on November 16, December 8, and December 10,
2021, and the record was closed.

(12) Pursuant to NDCC Section 38-22-06 and NDAC Section 43-05-01-08: The notice of
filing of the application and petition and the time and place of hearing thereof was given, and that
at least 45 days prior to the hearing, Minnkota, as the applicant, did give notice of the time and
place of said hearing and the Commission has accepted the notice as adequate, and that the
applicant did, at least 45 days prior to the hearing, file with the Commission engineering,
geological and other technical exhibits to be used and which were used at said hearing, and that the
notice so given did specify that such material was filed with the Commission; that due public
notice having been given, as required by law, the Commission has jurisdiction of this cause and the
subject matter.

(13) 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 to all entities under
NDCC Section 38-22-06 and NDAC Section 43-05-01-08. Publication was made September 29,
2021, and the comment period for written comments ended at 5:00 PM CDT November 1, 2021.
The hearing was open to the public to appear and provide comments.

(14) The Commission received a letter from the State Historical Society of North Dakota
on October 22, 2021 indicating it reviewed the application of Minnkota and recommends a Class
IIT (pedestrian survey) in the project area for the proposed monitoring well. Minnkota agrees to
take the activity of performing a Class III pedestrian survey and State Historic Preservation
Office issuance of a determination of effect, prior to commencing construction on the well pad,
as a condition precedent of the drilling permit for the NRDT-1 monitoring well.

(15) The Commission received a letter from the Dakota Resource Council (DRC) on
November 1, 2021 indicating concern with the safety of this project. DRC states there should be
more robust regulation around carbon storage that will ensure that blow outs and leakage cannot
occur. DRC is concerned with Appendix E of the filed application indicating loss of mechanical
integrity injection wells-tubing/packer leak being classified as serious and likely to occur. DRC
states if this were to occur, it could greatly affect both the natural and human environment and if
this were a chronic problem, it could potentially derail the entire project and waste millions in
taxpayer dollars. DRC is concerned that if the leakage were large enough, it could poison the
surrounding air and ecosystem and greatly harm the health of people within the area.

DRC states research shows the injection of carbon dioxide has the potential for causing small

scale earthquakes that can rupture the seal of carbon storage. DRC notes that two Stanford
scientists recently concluded that while injection from CCS is unlikely to trigger large
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earthquakes, even small earthquakes from the injection process can break the seal of a carbon
dioxide repository. DRC states the injection process of carbon dioxide storage is incredibly risky
and the geologic report for this permit and top scientists agree with these findings. DRC states
this is likely why there are no internationally recognized standards for monitoring and verifying
that carbon dioxide sinks will remain underground.

DRC recommends that there is an internationally recognized system of monitoring and steps that
are taken to ensure every risk in the geologic report is classified as unlikely before this permit is
approved.

(16) Minnkota testified the tubing could leak based on experience, and such an event would
be serious and impact the project economically because they would have to stop injection to
replace the tubing or patch the casing. Minnkota testified that with this risk scenario, there is no
loss of containment. Minnkota testified that there are controls in place listed along with the risk
assessment, and that the risk likelihood is without the controls in place. The radius of influence
from a large carbon dioxide release from the wellhead was analyzed by Minnkota. The release
would be limited to approximately 2,153 feet at a concentration of 5,000 ppm with conservative
wind factors, and occupied dwellings would not fall within this radius.

Minnkota testified for an earthquake to occur, there would need to be a fault present and have
indicated there are no faults present within the storage reservoir or upper or lower confining
zones. Minnkota testified that the reservoirs and their associated injection pressures do not pose
a risk for inducing movement in the identified Precambrian basement fault to create a small or
large earthquake. Minnkota testified microseismic events caused by injection created fractures
will not be created due to the regulatory bottom hole pressure constraint of 90% of fracture
pressure. Minnkota testified it uses the fracture pressure gradient of the injection formation.
Minnkota included data showing it was unable to get the upper confining zone to break down to
get a fracture pressure at 10,985 and 10,867 psi, but the injection reservoir broke down at 8,231

psi.

(17) The Commission has rules and regulations in place to safeguard against tubing leaks or
blowouts. NDAC Section 43-05-01-11(10) requires all tubing strings must meet the standards
contained in subsection 6. All tubing must be new tubing or reconditioned tubing of a quality
equivalent to new tubing and that has been pressure-tested. For new tubing, the pressure test
conducted at the manufacturing mill or fabrication plant may be used to fulfill this requirement.

NDAC Section 43-05-01-11(11) requires all wellhead components, including the casinghead and
tubing head, valves, and fittings, must be made of steel having operating pressure ratings
sufficient to exceed the maximum injection pressures computed at the wellhead and to withstand
the corrosive nature of carbon dioxide. Each flow line connected to the wellhead must be
equipped with a manually operated positive shutoff valve located on or near the wellhead.

NDAC Section 43-05-01-11(12) requires all packers, packer elements, or similar equipment
critical to the containment of carbon dioxide must be of a quality to withstand exposure to carbon

dioxide.

NDAC Section 43-05-01-11(14) requires all newly drilled wells must establish internal and
external mechanical integrity as specified by the Commission and demonstrate continued
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mechanical integrity through periodic testing as determined by the Commission. All other wells
to be used as injection wells must demonstrate mechanical integrity as specified by the
Commission prior to use for injection and be tested on an ongoing basis as determined by the
Commission.

NDAC Section 43-05-01-11(17) requires all injection wells must be equipped with shutoff
systems designed to alert the operator and shut-in wells when necessary.

(18) The Commission has rules and regulations in place requiring the operator to
demonstrate seismicity will not interfere with containment and prohibiting fracturing of the
injection zone. NDAC Section 43-05-01-05(1)(b)(2)(m) requires the applicant must provide
information on the seismic history, including the presence and depth of seismic sources and a
determination that the seismicity would not interfere with containment.

NDAC Section 43-05-01-11.3(1) requires, except during stimulation, the storage operator shall
ensure that injection pressure does not exceed ninety percent of the fracture pressure of the
injection zone so as to ensure that the injection does not initiate new fractures or propagate
existing fractures in the injection zone. Injection pressure must never initiate fractures in the
confining zone or cause the movement of injection or formation fluids that endanger an
underground source of drinking water.  All stimulation programs are subject to the
Commission’s approval as part of the storage facility permit application and incorporated into
the permit.

(19) The Commission received a letter from CCUS Consultant Geoscientist, Daniel R.
Zebrowski (Zebrowski) on October 29, 2021 stating Minnkota’s permit application does not
comply with NDCC Chapter 38-22 and NDAC Chapter 43-05-01 and that there is potential for
leakage of the carbon dioxide from the injection formation. Zebrowski states that failure of the
carbon dioxide storage facility could allow for contamination of the near surface freshwater
aquifers and surface water features. Additionally, that technical data presented by Minnkota to
the North Dakota Industrial Commission reveal incomplete evaluation of geologic data,
engineering data, and 2D and 3D geophysical data to properly assess and characterize the
confinement formation and injection formations and lower confinement formations as described
in their permit application.

Zebrowski references the seismic data collected by Minnkota and states they have failed to
display any geophysical maps constructed and calibrated with existing well data for subsurface
formations. Zebrowski states it is imperative the Commission reviews such geophysical data,
interpretations, and maps to fully understand the geological setting across the storage facility
area and the proposed injection site location to ensure the cap-rock and containment formations
do not have faults which breach both and would allow for carbon dioxide to escape and
contaminate freshwater aquifers.

Zebrowski states Minnkota failed to display any 2D or 3D seismic data from the surface to the
basement within the storage facility and area of review in support of their carbon dioxide storage
permit application. Zebrowski questions why Minnkota completed required work and then did
not display final products in support of the storage facility permit application, and why no 3D
seismic lines which directly tie the proposed injection well were depicted to the Commission in
support of the carbon dioxide storage application. Zebrowski states four 2D seismic lines were
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acquired and processed which directly tie the proposed injection well yet none of this data is
utilized in support of the carbon dioxide storage facility permit application and depicted for the
Commission. Zebrowski states that additional 2D seismic legacy data is available within the
storage facility area.

Zebrowski states Minnkota has displayed partial lines (250°-400° of data out of over 9,000” of
data) from two different 3D seismic impedance volumes which only depict the Icebox Formation
and the Black Island and Deadwood Formations. Zebrowski states utilizing the limited amount
of impedance 3D seismic data presented in support of the carbon dioxide storage facility permit
application allows for one to interpret several faults within the Icebox, Black Island, and
Deadwood Formations. Zebrowski states the applicant states an evaluation has been completed
from the Deadwood Formation to freshwater aquifers, and that 3D seismic data and
interpretations displayed to the Commission are incomplete and lack technical merit for the
Commission to make a reasonable evaluation of the carbon dioxide storage container integrity.
Zebrowski states one can clearly depict near vertical faults within the Icebox, Black Island, and
Deadwood Formations utilizing the applicant’s 3D seismic data.

Zebrowski states the applicant directly accepts a much higher degree of risk for carbon dioxide
storage facility failure of the cap-rock and injection formations by withholding critical scientific
data and the Commission should not allow the State of North Dakota to accept additional risk of
a carbon dioxide storage facility containment failure.

Zebrowski includes images of Figure 2-7 from Minnkota’s application. Zebrowski provided
edited images from Minnkota’s application, captioned Figure 2-7, Figure 2-7(a), and Figure
2-7(b). On Figure 2-7 Zebrowski asks where are formation tie in points? On Figure 2-7(a)
Zebrowski states Icebox, Black Island, and Deadwood 3D seismic structure and isopach maps
are not presented, and that they should have been included in support of the carbon dioxide
storage permit application. Zebrowski claims this data is required to effectively evaluate the
storage facility area and integrity. Zebrowski states that without this data, the North Dakota
Industrial Commission will be making a carbon dioxide storage facility permit decision based
solely on subsurface well control data, and thus why acquire 2D and 3D seismic data? On Figure
2-7(b) Zebrowski states that data is missing above the Icebox Formation and below the
Precambrian. Zebrowski states that interpretation of the limited 3D impedance lines depicts
several near vertical faults within the Deadwood Formation, and such faults are typical for the
Williston Basin. Zebrowski states the faults interpreted may also breach the cap-rock formation.
Zebrowski asks why 3D seismic data above and the Icebox Formation below the Deadwood
Formation have been removed? Zebrowski states that deliberately covering up 3D seismic data
from a permit application leads to suspicion of the applicant’s interpretations of the data.

Zebrowski states the applicant projects a direct well tie via synthetic seismogram on Figure 2-7
(west 3D seismic survey), and that no formation tops are displayed on the synthetic trace from
the well log data for the J-LOC #1. Zebrowski asks where is the top and base of the Icebox,
Black Island, and Deadwood Formations displayed on the synthetic seismogram? Zebrowski
states that it could be asked from the amount of data displayed, if this is the Icebox and
Deadwood Formations? Zebrowski states that the applicant has not proven the seismic data
displayed is the top and base of the Icebox, Black Island and Deadwood Formations. Zebrowski
states that seismic frequencies of the synthetic trace are much higher than the actual 3D seismic
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data displayed and are not an exact seismic tie and can lead to mis-ties of both 2D and 3D
seismic data.

Zebrowski states no 3D seismic data and synthetic seismogram ties from the J-ROCI1 #l
wellbore are depicted in the permit application. Zebrowski states data quality at the J-ROC1 #1
is probably poor which does not allow for a direct synthetic seismogram tie of the 3D seismic
data and well log data from the J-ROC1 #1 and J-LOC #1 depict different stratigraphy at the top
of the Deadwood Formation and asks if the Black Island and Deadwood Formations are
displayed in Figure 2-7.

Zebrowski states the permit application indicates additional seismic surveys within the area of
review to monitor the carbon dioxide plume for this potential carbon dioxide storage facility site.
Zebrowski asks why budget money if there is no intention to display data, interpretation, and
results.

Zebrowski references a report, “North Dakota Integrated Carbon Storage Complex Feasibility
Study” and states there are no geophysical maps or 3D seismic lines in it. Zebrowski includes
Figure A-5 from the report and states they are displayed to inform the Commission of how some
data can be interpreted differently and what is stated may not necessarily be correct. Zebrowski
states the figure is captioned “Map view of seismic amplitude time slice through the Broom
Creek Formation with interpreted geobodies. High amplitude values (blue) caused by thin bed
tuning indicate the blue amplitude are interdunal carbonates.” Zebrowski states the caption is
incorrect and does not indicate the blue amplitude are interdunal carbonates. Zebrowski states
thin bed tuning relates to the ability of seismic data to resolve the top and base of a seismic
event. Zebrowski states as the thickness between the top and base decrease the seismic character
will not be able to resolve top and base thickness. Zebrowski states one must have an existing
well (none depicted in figure) with a sonic log and porosity logs directly tied to each seismic
event to justify that statement. Zebrowski states a more reasonable interpretation is the positive
amplitude events (blue) depicted are a shale/siltstone within the Deadwood [sic] Formation and
the amplitude scale varies within the formation which makes it appear there are three separate
geologic features, when it is one formation or geologic feature. Zebrowski states the fourth blue
amplitude created in Figure A-5 is not defined as an interdunal carbonate.

Zebrowski includes Figure B-10 and B-10(a) from the same report. Zebrowski references Figure
B-10(a) and states a partial interpretation of the same time slice clearly depicts a fault with a NE
to SW orientation adjacent to the Flemmer-1 wellbore. Zebrowski states the features within the
orange boundaries appear to be additional faults and are not a channel feature as stated.
Zebrowski states channel features can usually be distinguished by a contrast from the outer edges
(overbank-channel area) of a channel, not from the middle as has been suggested while viewing
time slice data. Zebrowski asks, “How can the middle of a channel contrast (same
rock-stratigraphy)?” Zebrowski states one can see stripping effects (acquisition footprint) within
this 3D seismic data set.

Zebrowski includes Figure B-11, from an uncited source, stating it depicts a combination of 3D
vertical seismic line with an associated time slice. Zebrowski states the figure was included to
demonstrate to the Commission one can identify both faults and channels utilizing existing 3D
seismic data. Zebrowski notes the channel displayed on the time slice is recognized by the
overbank-channel contrast, and that both positive and negative amplitudes are demonstrated in
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this example. Zebrowski states, “The faults have zero amplitudes (white) depicted, are in the
middle of a fault.”

Zebrowski states the Department of Energy (DOE) has utilized time slice data for past carbon
dioxide projects. Zebrowski references an article published by DOE in 2013 “Time-lapse
surface seismic inversion with thin bed resolution for monitoring carbon dioxide sequestration: A
case study from Cranfield, Mississippi” depicting several time slices. Zebrowski includes Figure
#3 from the article and states it depicts four time slices of the Tuscaloosa injection zone across
the entire 3D seismic survey. Zebrowski states the first time slice is pre-injection of carbon
dioxide, the second post injection of carbon dioxide. Zebrowski states one can easily recognize
the difference in the seismic data from carbon dioxide as stated in the article. Zebrowski adds
one can easily recognize at least one major fault within the area of review, trending in a NW to
SE orientation. Zebrowski includes Figure #4(a) from the article and states it depicts a portion
of the inline from the 3D seismic survey. Zebrowski states the inline extends the entire length of
the 3D seismic survey and notes the fault can clearly be recognized on inline 1102. Zebrowski
includes Figure #5 as a comparison of the amount of 3D seismic data the applicant has given the
Commission to evaluate this carbon dioxide storage facility permit. Zebrowski states only the
Tuscaloosa (injection zone) Formation is depicted in Figure #5.

Zebrowski states one can assume the 3D seismic data quality around the injection well is
probably poor as there is a lake adjacent to the proposed carbon dioxide injection well and within
the storage facility area. Zebrowski states without proper undershooting (acquisition) of the lake
a large data gap at the surface will be observed on the 3D seismic data volume. Zebrowski
includes Figure #8 and states it depicts similar large surface data gaps on the seismic line
displayed.

Zebrowski includes Figure #6 and states it depicts one of the 3D impedance lines (Figure 2-7
(B-B’)) taken from the applicant’s storage facility permit application with a similar scale for
appearance and comparison to Figure #5. Zebrowski states it is impossible for the Commission
to evaluate the cap-rock and injection formation integrity of the storage facility area from this
limited amount of data. Zebrowski states the applicant depicts less than 3.1% of the actual data
of one strike line from the 3D seismic survey, and that 96.9% of the seismic line depicted in
Figure 2-7 is missing.

Zebrowski references Figure #8 and includes Figure #8a, and states it depicts a Gulf Oil
Company seismic line over Little Knife Field located in the Williston Basin which has been
published several times. Zebrowski references Figure #8 and states it depicts the entire 2D
seismic line. Zebrowski references Figure #8a and states it demonstrates the same amount of
seismic data Minnkota depicts in the storage facility permit application. Zebrowski states the
applicant has denied the Commission the opportunity to review and evaluate 2D and 3D seismic
data acquired and processed specifically for this carbon dioxide storage facility permit
application.

Zebrowski states the applicant should display several strike lines, dip lines and arbitrary lines
from the 3D seismic volumes which display normal migrated (black and white wiggle trace
filled) seismic data from surface to well below the Precambrian in support of this carbon dioxide
storage facility permit application. Zebrowski states several lines should directly tie the
proposed injection and monitor wells, and that the applicant could also display several time
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slices of the 3D volume from 1.00 seconds to 1.40 seconds “(20 msec intervals)” wherein the
Commission can have confidence the cap rock and injection formations are free of any faults
which might breach the formations and allow carbon dioxide to escape and contaminate
freshwater aquifers.

Zebrowski states all 2D seismic data could also be displayed from surface to below the
Precambrian with the carbon dioxide storage facility permit application. Zebrowski believes by
including critical geophysical data requested above the Commission and public would have a
higher degree of confidence of carbon dioxide containment in the proposed carbon dioxide
storage facility area.

Zebrowski states the applicant has utilized DOE funds to characterize the proposed Tundra
(CarbonSAFE III) carbon dioxide storage facility. Zebrowski states all data (including all
geologic well data, 2D and 3D geophysical data, reports, simulations, etc.) are public record and
can be obtained by any United States citizen. Zebrowski states the eastern 3D seismic survey
and all 2D seismic lines are not proprietary (funded by DOE), and that the western 3D seismic
survey appears to be licensed, but can be released to North Dakota government officials per the
3D seismic license agreement. Zebrowski states, “The applicant has yet to deposit any G&G
data (well log, maps, seismic data, reports, simulations, etc.) from this research project to the
EDX (Energy Data Exchange) repository operated by DOE/NETL for peer review and exchange
of ideas.”

Zebrowski supplies Figure #9 and states the applicant has failed to address the linear geologic
surface feature which is within the 3D seismic survey outline, proposed carbon dioxide storage
facility area and the area of review, approximately 1.2 miles from the proposed carbon dioxide
injection well. Zebrowski states linear geologic surface features are usually associated with
subsurface faults. Zebrowski states several linear geologic surface features are depicted on the
North Dakota State Government website (nd.gov/gis/apps/HubExplorerV2/) within the area of
review. Zebrowski states the applicant has stated no faults are present within the storage facility
area and area of review. Zebrowski states a linear geologic surface feature could have a large
subsurface fault(s) which potentially fault freshwater aquifers and extend several thousand feet
below the surface.

Zebrowski supplies Figure #10 and states it depicts existing 2D seismic data over the proposed
storage facility area which has not been depicted in this carbon dioxide storage facility permit
application. Zebrowski states several long regional 2D seismic lines were probably licensed for
the evaluation of this storage facility permit at the inception of this carbon dioxide sequestration
project. Zebrowski states Figure #9 [sic] also depicts the approximate location of the storage
facility area and 3D seismic survey locations along with the location of the linear geologic
surface feature. Zebrowski states the existing 2D seismic data would be extremely important to
assist the Commission in determining the vertical and horizontal extent of the Deadwood storage
facility area. Zebrowski states the applicant could also depict the full migrated 2D seismic lines
previously licensed to the Commission for review.

Zebrowski states the applicant may have licensed an existing regional 2D seismic line
(81087-3983) which is an east-west line located approximately 2,200” south of the J-ROCI #1
wellbore and within the storage facility area and the area of review. Zebrowski states this line
extends over five miles east and five miles west of the proposed carbon dioxide injection well.
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Zebrowski states the applicant has not mentioned or displayed this line in the carbon dioxide
storage facility permit application. Zebrowski states this line is required to assist in
characterization of the carbon dioxide storage facility area and the area of review in an east-west
direction. Zebrowski states additional existing 2D seismic data may have also been licensed by
the applicant within the storage facility area and area of review and are not depicted for this
carbon dioxide storage facility permit application. Zebrowski states that if available from
applicant, this data could be useful to fully evaluate the storage facility area and area of review
for potential regional and localized faults.

Zebrowski includes Figure 2-14(a) and states it is the same lithofacies distribution model from
the applicant’s permit with an interpretation of several faults within the carbon dioxide storage
facility area. Zebrowski states the interpreted faults appear to be associated with 2D and 3D
seismic interpretations not depicted in the permit application. Zebrowski states the faults could
easily extend much higher in the section as Precambrian is below the Deadwood and Icebox
Formations, and that such faults could be associated linear basement features.

Zebrowski states pursuant to NDCC Chapter 38-22 (Carbon Dioxide Underground Storage) and
NDAC Chapter 43-05-01 (Geologic Storage of Carbon Dioxide) the applicant has not presented
all technical work required for the North Dakota Industrial Commission to make a
comprehensive decision on the storage facility area and integrity from the carbon dioxide storage
facility permit application. Zebrowski states applicant has withheld vital geologic and
geophysical data, incorrectly displayed geologic and geophysical data, or did not acquire
geological and geophysical data required in the permit application which could reduce the risk of
a carbon dioxide storage facility failure.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(1):

1.) Applicant has failed to provide and depict all characterization interpretations and correct
detailed seismic data and interpretations, geologic/geophysical maps, and cross sections for
a comprehensive evaluation of the carbon dioxide storage facility permit application as
required by the State of North Dakota and the Commission.

2.) Applicant has failed to acquire MDT, FMI, or QuantaGeo logs at the proposed injection
wellbore (J-ROCI1 #1) location or within the carbon dioxide storage facility area as required
by the State of North Dakota.

3.) Applicant has failed to address a linear geologic surface feature within the proposed
storage facility area which usually indicate the presence of subsurface faults as required by
the State of North Dakota.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(2):

1.) Applicant has not demonstrated the storage facility is suitable and feasible for carbon
dioxide injection and storage by withholding critical geological/geophysical maps and both
2D and 3D seismic data (strike lines, dip lines, arbitrary lines, time slices, etc.) for
interpretation and inspection by the State of North Dakota and the Commission. Strike
lines, dip lines, arbitrary lines, and time slices of 3D seismic volumes can easily verify the
presence of faults (storage containment failure) within the storage facility area. Figure
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#2-7(b) depicts several interpreted faults within the Icebox Formation and Black Island and
Deadwood Formations from the existing 3D seismic data set.

2.) Applicant has failed to run MDT logs over the confinement formation and injection b or
any other formation at the proposed injection well location (J-ROC1 #1) or within the
storage facility area. Applicant does not have any microfracture in situ stress tests from the
J-ROCT1 #1 wellbore and cannot determine formation pressures, high quality fluid samples,
and permeability anisotropy within the storage facility area as required by the State of North
Dakota and the Commission. Applicant projects incomplete MDT data from a wellbore
located over 4.5 miles (outside the proposed storage facility area) from the proposed carbon
dioxide injection wellbore (J-ROC1 #1) wherein geologic conditions (depth, stratigraphy,
structure, dip rates, pressure, etc.) have changed above the cap rock formations, within the
cap rock formations, within the injection formation, and below the injection formation.
Applicant has failed to demonstrate the storage facility is suitable and feasible for carbon
dioxide injection and storage. Applicant failed to run an FMI or QuantaGeo log in the
proposed injection wellbore (J-ROC1 #1) which can demonstrate faults and fractures above
the cap rock formations, within the cap rock formations, within the injection formation and
below the injection formations.

3.) Applicant has failed to demonstrate the storage facility is suitable and feasible for carbon
dioxide injection and storage.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(8):

1.) Applicant has withheld detailed structure and isopach maps of the confining and
injection formations constructed from existing 2D and 3D seismic data from the carbon
dioxide storage facility permit application. This data can be directly calibrated to geological
well data from the proposed injection well. Applicant has withheld 2D and 3D seismic data
(lines, time slices, etc.) from the Commission and public. Applicant states no faults are
present in the area of review area but do not provide any evidence to the Commission to
support such statement. Figure 2-7(b) clearly depicts several interpreted faults within the
storage facility area and contrast with the applicant’s statement. Applicant could easily
provide such evidence to support their statement by making several inlines, cross lines, and
arbitrary lines from the migrated 3D seismic volume (surface to below Precambrian) to the
Commission. Applicant could also display time-slices from above the cap-rock formation
through the injection formations at “20 msec.” intervals utilizing the entire 3D seismic
volumes. This data is required to confirm that carbon dioxide will not escape from the
storage reservoir within the storage facility area. Applicant has failed to confirm from all
geologic, geophysical, and engineering data that carbon dioxide will not escape from the
storage reservoir.

2.) Zebrowski reiterates that the applicant has failed to run MDT logs and an FMI or
QuantaGeo log in the proposed injection wellbore (J-ROC1 #1).

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-06(10):

1.) Applicant’s permit clearly has a higher degree of containment failure risk which will
clearly endanger human health and endanger the environment (permanent contamination of
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freshwater aquifers and surface water ponds, lakes, and streams). Faults are present within
confinement and injection zones.

2.) Applicant has not addressed linear geologic surface features (which are usually
associated with faults) within the carbon dioxide storage facility area and the area of review.
Surface/near-surface fault(s) could extend downward through freshwater aquifers into
deeper formations. Carbon dioxide could escape confinement and travel through a series of
faults to freshwater aquifers and surface water (lakes, streams, etc.) If carbon dioxide
escapes and makes its way to the surface it will collect in surface sink areas and could
potentially kill all human and wildlife within surface sink areas.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(11):

1.) At the present, the applicant’s carbon dioxide storage permit application is not in the
public interest as the risk of carbon dioxide storage facility containment failure clearly
outweighs the removal of carbon dioxide from the atmosphere. Applicant has failed to
provide and depict all characterization data, interpretations, and maps for a comprehensive
evaluation by the State of North Dakota and the Commission of the carbon dioxide storage
facility area and area of review.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(12):

1.) Applicant has not demonstrated the storage reservoir has been defined. The vertical
boundaries have not been determined directly over the proposed injection wellsite, storage
facility area, and a substantial portion of the area of review (storage reservoir). Applicant
has withheld critical geological/geophysical maps and both 2D and 3D seismic data for
interpretation and inspection by the State of North Dakota and the Commission. Applicant
has not provided accurate detailed structure maps and isopach maps of the cap rock
formations and injection formation which define the vertical and horizontal extent of the
potential carbon dioxide reservoir. Applicant has not depicted any seismic data (2D or 3D)
which depicts both the cap rock formation and the injection formation in this application.
Applicant has only depicted maps constructed from existing well control for the horizontal
and vertical boundaries of the storage reservoir. Applicant has not addressed interpreted
faults depicted in Figure 2-7(b). Applicant has not defined the horizontal and vertical
boundaries of the storage reservoir utilizing all existing and required scientific data.
Zebrowski reiterates that the applicant has failed to run MDT logs on the proposed injection
wellbore (JROC-1) and without formation pressure data the applicant cannot define the
horizontal and vertical boundaries of the storage reservoir as required by the State of North
Dakota.

Zebrowski claims, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits 1.”

1.) Applicant has failed to depict accurate well log cross sections which depict the structural
configuration of the storage reservoir. Zebrowski references Figure 2-12b and states it
depicts two cartoon structure cross sections which are not accurate. The cross sections are
not displayed relative to sea level and do not indicate true formation dips of the geologic
conditions at the storage reservoir in a cross-section view. Regional well log structure maps
(Figure 2-13) are depicted in subsea depths while both cross sections depicted in Figure
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2-12b are in measured depth or true vertical depth, not subsea depth. Accurate structural
cross sections could assist in identification of existing faults within the carbon dioxide
storage facility area and area of review. Zebrowski states the applicant has failed to comply
with accurate structural cross sections as required by the State of North Dakota.

Zebrowski claims, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits j.”

1.) Zebrowski references Figure 2-7(b) and states it depicts several interpreted faults within
the injection zone that appear to transect the confining zone. Zebrowski states additional 2D
and 3D seismic data must be displayed to confirm the extent and orientation of faults within
the carbon dioxide storage facility area and area of review. Zebrowski reiterates the
applicant has failed to address a linear geologic surface feature approximately 1.2 miles
from the proposed injection well. Zebrowski states this linear geologic surface feature is
probably related to a large subsurface fault within the storage facility area and area of
review. Zebrowski states the near surface freshwater aquifers could be faulted and that the
faults could also extend several thousand feet below surface. Zebrowski reiterates the
applicant has failed to run MDT logs at the proposed injection well location (J-ROCT1 #1) or
within the storage facility area. Zebrowski states the applicant projects incomplete MDT
data from a wellbore located over 4.5 miles from the proposed carbon dioxide injection
wellbore (J-ROCI1 #1). Zebrowski reiterates the applicant has failed to run an FMI or
QuantaGeo log in the proposed injection wellbore (J-ROC1 #1) which can demonstrate
faults and fractures within the cap rock formations, injection formation, below the injection
formation, and within the storage facility area. Zebrowski states the applicant has no log
data within the storage facility area to determine if fractures or faults exist. Zebrowski
states the applicant cannot definitively state no fractures or faults are present in the storage
facility area without this data.

Zebrowski claims, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits k.” Zebrowski reiterates the applicant has not provided seismic data,
addressed faults depicted in Figure 2-7(b), and addressed linear geologic surface features.
Zebrowski reiterates the applicant has failed to run MDT logs over formations at the J-ROCI #1.

Zebrowski states, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits L.” Zebrowski reiterates the applicant has not run MDT logs and an FMI or
QuantaGeo log in the J-ROC1 #1.

Zebrowski states he does not object to carbon dioxide sequestration and that his goal is to assist
in evaluations from a public perspective and help reduce risk of potential carbon dioxide
containment failures. Zebrowski states the applicant could easily remedy most of the
deficiencies with additional time and completed work products suggested and required by the
State of North Dakota. Zebrowski states the applicant could not receive a Class VI (UIC)
injection well permit from the EPA with incomplete data (No MDT, FMI or QuantaGeo log) as
demonstrated in this carbon dioxide storage facility permit application.

Zebrowski, considering the evidence depicted within his letter, urges (on behalf of several

surface owners within the carbon dioxide storage facility area) the North Dakota Industrial
Commission to reject Minnkota Power Cooperative, Inc’s storage facility permit (Case No.
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29032) until such time the applicant fulfills all requirements set forth by the State of North
Dakota in NDCC Chapter 38-22 and NDAC Chapter 43-05-01. Zebrowski states the applicant
has burdened the State of North Dakota with additional containment failure risks with an
incomplete application that does not comply with North Dakota State Law. Zebrowski states it
would be extremely unfortunate if carbon dioxide injection begins and immediately escapes the
Black Island and Deadwood Formations.

(20) Minnkota testified it believes it is in complete compliance with the statutes and
regulations, and that comments made by Zebrowski stating the application does not comply with

NDCC Chapter 38-22 and NDAC Chapter 43-05-01, are an opinion.

Minnkota testified that the seismic interpretation was completed from the Precambrian basement
up through the Pierre Formation and that this interpretation included structural surfaces,
including the reservoirs of interest and confining layers. Minnkota testified this was included in
the model which was provided to the Commission as part of the application. Minnkota testified
in the Deadwood permit application, time structure maps were included that were constructed
and calibrated using existing well data, particularly Figure 2-55 and Figure 2-59.

Minnkota testified having seismic data and displaying seismic data is not a requirement of the
regulations, and that no data was withheld. Minnkota testified in the Deadwood application that
Figure 2-57 shows a 3D seismic line tied to the J-ROCI1 #1 well. Minnkota testified that 2D
seismic lines were collected as part of the project and permit application and did not display
them within the application since the four 2D lines are within the 3D seismic survey outline.
Minnkota testified 2D information was not included in the model, only the 3D data was.
Minnkota testified that 2D legacy seismic data was typically collected with lesser parameters
than modern standards and that it purchased 28 miles of 2D legacy seismic data in this area.
Minnkota testified such legacy data was purchased as part of the CarbonSAFE phase 2 feasibility
study, conducted by the Energy and Environmental Research Center (EERC) in 2016. The
datasets were deemed to have insufficient data quality in review, leading to performing
additional 2D and 3D data acquisitions.

Minnkota testified impedance volumes displayed are using smooth seismic horizons as a
framework, but that the initial model uses square grid blocks which are not able to capture the
smoothness of the structure. Minnkota testified the square grid blocks arranged in a vertical
orientation leave remaining artifacts in the final inversion results which present themselves as
vertical features, but that those features are only artifacts. Minnkota testified that acoustic
impedance volumes are not useful in interpreting structure and attempting to draw conclusions or
interpreting a fault from this dataset is not a sound method for geophysical interpretation.

Minnkota testified that the data necessary has been provided to address various rules related to
presence of any leakage pathways, lateral continuity of the formation, upper confining zones,
thickness, structure, and structural features that have the potential to serve as fluid
communication pathways, and structural or stratigraphic pinch outs in the region with figures in
the application. Minnkota testified it can supply additional data if the Commission finds
additional information relevant. Minnkota testified the inversion was focused on the reservoir
which was displayed to show data used for the geologic model and that there was not a good
inversion match above and below the reservoir.
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Minnkota testified that well logs from the J-LOC #1 and J-ROC1 #1 were used to calibrate well
log data to seismic data for both 3D seismic data sets, and BNI #1 log data was used for the
western seismic data set. Minnkota testified data quality from the J-ROC1 #1 well was sufficient
to tie the well to the seismic data and used the east-west 2D seismic line acquired to tie the
western 3D seismic data set to the eastern data set. Minnkota testified this confirmed the well
tie for the western 3D survey to the J-LOC #1 well and is in agreement with the independent well
tie of the eastern 3D survey to the J-ROC1 #1 well.

Minnkota testified data sets referenced in paragraph 5 of page 4 and pages 5-7 of Zebrowski’s
comments were not used in this application as they were not connected to this application or the
location under consideration. Minnkota testified the data sets referenced in Zebrowski’s
comments are related to a different location in Mercer County and some data is from a different
state. ~ Minnkota testified several figures are from different formations, depositional
environments, and structural regimes and are not relevant to the application.

Minnkota testified surface infrastructure and obstacles such as Nelson Lake were considered in
the design of the 3D survey and appropriately addressed through source and receiver line
placement, and that the 3D seismic data was sufficient for interpreting and tying well log data to
the seismic data for interpretation of the formations of interest.

Minnkota testified the linear geologic surface features are glacial features and not relevant to the
deep subsurface geology. Minnkota testified freshwater sample data indicating faulting is
unsubstantiated and that no supporting information was provided by Zebrowski. Minnkota
testified that it and EERC reviewed available baseline freshwater sample data in the region and
collected samples.

Minnkota testified vertical features in Figure 2-14 from their application are modeling artifacts
at the edges of the seismic horizons put into the model as well as gentle structure from the
seismic data, and that the artifacts and structure were amplified in appearance by vertical
exaggeration.

Minnkota testified the implied failure to comply with statutory and regulatory requirements are
an opinion by Zebrowski, and that he does not have the authority to make those conclusions.
Minnkota testified an FMI log was run in the J-ROC1 #1 well, and that MDT was unable to be
acquired. Minnkota testified an MDT log is not a requirement for the storage facility permit
application, but is required prior to injection and will be performed and submitted.

(21) Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(j) the application is required to
provide the location, orientation, and properties of known or suspected faults and fractures that
may transect the confining zone in the area of review, and a determination that they would not
interfere with containment.

Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(k) the application must include data on the
depth, areal extent, thickness, mineralogy, porosity, permeability, and capillary pressure of the
injection and confining zone, including facies changes based on field data, which may include
geologic cores, outcrop data, seismic surveys, well logs, and names and lithologic descriptions.
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Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(1) the application is required to provide
geomechanical information on fractures, stress, ductility, rock strength, and in situ fluid
pressures within the confining zone. The confining zone must be free of transmissive faults or
fractures and of sufficient areal extent and integrity to contain the injected carbon dioxide
stream.

Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(0) the application is required to identify and
characterize additional strata overlying the storage reservoir that will prevent vertical fluid
movement, are free of transmissive faults or fractures, allow for pressure dissipation, and provide
additional opportunities for monitoring, mitigation, and remediation. There are no requirements
to include the 2D or 3D seismic lines in the application.

(22) The Commission believes Minnkota’s testimony sufficiently addresses the appearance
of vertical features in acoustic impedance volumes and in the geologic model cross section.

(23) The  Commission notes  “Linear  Geologic = Surface  Features” on
nd.gov/gis/apps/HubExplorerV2 are river channels and a glacial ice margin.

(24) Minnkota’s application provides adequate data to show suitability of the Black Island
and Deadwood Formations for geologic storage of carbon dioxide in the facility area.

(25) Minnkota’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.

(26) 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 or production from formations below the Black Island and Deadwood
Formations within the proposed facility area. Lignite coal is mined from the Sentinel Butte
Formation 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 location of the wells.
The lateral extent of the stabilized plume is large enough to prevent drilling for hydrocarbon
exploration in interior sections within the facility area, under the Black Island and Deadwood
Formations, without penetrating the stored carbon dioxide. While Minnkota does not foresee an
operator drilling through the carbon dioxide plume, they acknowledge controls would need to be
in place to consider it for any potential future exploration that would penetrate the storage
reservoir.

(27) Minnkota’s Milton R. Young Station 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.
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(28) Up to 4,300,000* metric tons of carbon dioxide will be captured annually from the
Milton R. Young Station. The captured carbon dioxide will be dehydrated, compressed,
transported to a Class VI well by a flow line, and then injected. Up to 1,170,000 metric tons of
carbon dioxide will be injected into the Black Island and Deadwood Formations annually.

(29) The entire length of flow line to be utilized for carbon dioxide transportation from the
capture facility to the wellhead falls within the facility area delineation and is under the
jurisdiction of the Commission.

(30) Minnkota submitted supplemental information regarding the flow line. The
information contained in the supplement is from a FEED study performed by Burns &
McDonnell and materials and contractors have not been selected. When a final construction plan
is issued, Minnkota will submit notice of intent a minimum of seven days prior to commencing
construction on a form containing all required and requested information in accordance with
NDAC Section 43-02-03-29.1. Maximum operating pressure is expected to be 1,690 psi.

(31) The flow line will be equipped with a DAS/DSS/DTS fiber optic cable to detect leaks.

(32) The projected composition of the carbon dioxide stream is greater than 99.9% carbon
dioxide with trace quantities of water, nitrogen, argon, oxygen, sulfur dioxide, nitrogen dioxide,
and nitric dioxide.

(33) The proposed McCall #1 well will be tested, logged, and constructed to Class VI
requirements, to be located 1,978 feet from the north line and 257 feet from the west line of
Section 4, Township 141 North, Range 83 West, Oliver County, North Dakota.

(35) The proposed NRDT #1 well is to be located 2,148 feet from the south line and 691 feet
from the east line of Section 34, Township 142 North, Range 83 West, Oliver County, North

Dakota. This well is to be utilized as a direct method of monitoring the injection zone pursuant
to NDAC Section 43-05-01-11.4.

(36) Minnkota 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 well log,
seismic, and core data. 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
Deadwood B Member, the lower confining zone, the Icebox Formation, the upper confining
zone, and the Black Island and Deadwood Formations, the injection formations. Geostatistics
were used to distribute petrophysical properties throughout the confining zones. 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 No. 37380), critical threshold pressure for this storage facility
will be reached in the Black Island and Deadwood Formations during 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 predicted extent of the pressure front
from beginning to end of life of the project, at the time that injection ceases, was used to define
the area of review in this case.

*Originally stated 4,000,000
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(37) The area proposed to be included within the storage facility is as follows:

TOWNSHIP 142 NORTH, RANGE 84 WEST
THE S/2 SE/4 OF SECTION 35, AND THE S/2 OF SECTION 36,

TOWNSHIP 142 NORTH, RANGE 83 WEST

ALL OF SECTIONS 28, 29, 31, 32, 33 AND 34, THE SE/4 SE/4 OF SECTION 19, THE
SE/4 AND S/2 SW/4 OF SECTION 20, THE S/2 AND S/2 N/2 OF SECTION 21, THE
SW/4 NW/4, W/2 SW/4, AND SE/4 SW/4 OF SECTION 22, THE SW/4 AND SW/4 SE/4
OF SECTION 26, THE W/2, SE/4, AND W/2 NE/4 OF SECTION 27, THE E/2, E/2 SW/4,
AND SE/4 NW/4 OF SECTION 30, AND THE W/2, NE/4, AND W/2 SE/4 OF SECTION
35,

TOWNSHIP 141 NORTH, RANGE 84 WEST
ALL OF SECTIONS 1 AND 12, THE E/2, E/2 SW/4, AND E/2 E/2 NW/4 OF SECTION 2,
AND THE NE/4, E/2 NW/4, AND NE/4 SE/4 OF SECTION 13,

TOWNSHIP 141 NORTH, RANGE 83 WEST

ALL OF SECTIONS 2, 3, 4, 5, 6, 7, 8, 9, 10, 16, 17 AND 18, THE W/2 SW/4 OF
SECTION 1, THE W/2, NE/4, W/2 SE/4, AND NE/4 SE/4 OF SECTION 11, THE W/2
NW/4, NE/4 NW/4, AND NW/4 SW/4 OF SECTION 12, THE N/2 NW/4, SE/4 NW/4,
NW/4 NE/4, W/2 SW/4 NW/4, AND NE/4 SW/4 NW/4 OF SECTION 14, THE N/2 N/2,
SE/4 NE/4, AND SW/4 NW/4 OF SECTION 15, THE N/2 N/2, SE/4 NW/4, AND SE/4
NE/4 OF SECTION 19, THE N/2 OF SECTION 20, AND THE W/2, W/2 NE/4, AND
NW/4 SE/4 OF SECTION 21.

(38) The Black Island and Deadwood Formations, the upper confining Icebox Formation,
and the lower confining Deadwood B Member are laterally extensive through the area of review.

(39) The Black Island Formation directly overlies the Deadwood Formation. Core analysis
of the Black Island and Deadwood Formations 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 Deadwood Formation is comprised of fine to medium
grained sandstone and several interbeds of dolostone and limestone. Thin-section analysis of the
sandstone intervals shows quartz is dominant, with minor occurrences of feldspar, dolomite, and
calcite as cements. Distinct carbonate intervals were noted. The first is a fine to medium
grained dolostone with quartz and calcite present. The second consists of fine-grained limestone
with dolomite and quartz present. Microfracture testing in the J-LOC #1 (Well No. 37380) well,
near, but outside of the delineated facility area, at a depth of 9,885 feet determined the
breakdown pressure of the formation to be 8,231 psi, with a fracture propagation pressure of
7,450 psi, and a fracture closure pressure of 7,393 psi. Microfracture in situ tests were attempted
in the J-ROCI1 #1 (File No. 37672) well, but because of unstable wellbore conditions, the MDT
stress tool run was not performed after a near-loss of the tool in the wellbore. Microfracture
testing is proposed for the Deadwood Formation within the facility area, to be submitted to the
Commission for review prior to injection of carbon dioxide.

Core analysis of the overlying Icebox Formation shows sufficiently low permeability to
stratigraphically trap carbon dioxide and displaced fluids. Thin-section investigation shows the
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Icebox Formation is comprised primarily of shale. Microfracture testing in the J-LOC #1 (Well
No. 37380) well, near, but outside of the delineated facility area, at depths of 9,749 and 9,751
feet observed no formation breakdown with a maximum of 10,985 psi and 10,867 psi applied,
respectively. Microfracture tests were attempted in the J-ROC1 #1 (File No. 37672) well, but
because of unstable wellbore conditions, the MDT stress tool run was not performed after a
near-loss of the tool in the wellbore. Microfracture testing is proposed for the Icebox Formation
within the facility area, to be submitted to the Commission for review prior to injection of carbon
dioxide.

Core analysis of the underlying Deadwood B Member shows sufficiently low permeability to
stratigraphically contain carbon dioxide and displaced fluids. Thin-section investigation shows
the Deadwood B Member is comprised of carbonates and shale facies. The carbonates were
comprised of calcite minerals, fossils, feldspar, and quartz.

(40) The in situ fluid of the Black Island and Deadwood Formations in this area is in excess
of 10,000 parts per million of total dissolved solids.

(41) 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.

(42) The Fox Hills Formation is the deepest underground source of drinking water
(USDW) within the area of review. Its base is situated at a depth of 1,225 feet at the location of
the proposed injection well, leaving approximately 8,053 feet between the base of the Fox Hills
Formation and the top of the Black Island Formation.

(43) 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 Minnkota’s application
pursuant to NDAC Section 43-05-01-11.4.

(44) 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 off of the well pads near the
J-ROC1 #1 (Well No. 37672), near the Herbert Dresser #1-34 (Well No. 4937), and near the
proposed NRDT-1 monitoring well.

(45) The top of the Red River Formation is at 8,455 feet, approximately 7,230 feet below
the base of the Fox Hills Formation and it provides an additional zone of monitoring between the
Fox Hills Formation and the Black Island and Deadwood Formations to detect vertical carbon
dioxide or fluid movement.

(46) 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. The Broom
Creek and Inyan Kara Formations provide additional zones of monitoring between the Fox Hills
Formation and the Black Island and Deadwood Formations to detect vertical carbon dioxide or
fluid movement.
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(47) No known or suspected regional faults or fractures with transmissibility have been
identified during the site-specific characterization. Features within the Icebox Formation are
primarily related to compaction, with no presence of natural fractures. Closed-tension fractures
were observed in the Deadwood B Member and commonly coincident with compaction features.
Compaction features are parallel to bedding and commonly filled with clay minerals, reducing
porosity. One high angle thrust fault in the Precambrian was identified within the area of review
that vertically terminates well below the injection and confining zones. The Deadwood A
Member sands overly the Precambrian, and will not be injected into, preventing pressure
exposure that could create failure on the fault.

(48) Geochemical simulation performed with the injection stream and data obtained from
the injection zone determined approximately an 8% increase in cumulative injection potential.
Conservatively high carbon dioxide exposure simulations to the cap rock determined that
geochemical changes will be minor and will not cause substantive deterioration compromising
confinement.

(49) 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.

(50) Both the injection and monitoring wells are equipped with DTS fiber optic cables
enabling continuously monitored external mechanical integrity. The proposed McCall #1
injector will have an annual temperature log run on the casing string that is not equipped with
DTS fiber optic cable to meet the external mechanical integrity requirements of NDAC Section
43-05-01-11.1.

(51) 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 Minnkota Center MRYS Deadwood Storage Facility #1 in Oliver
County, North Dakota, is hereby authorized and approved.

(2) Minnkota Power Cooperative, Inc., its assigns and successors, is hereby authorized to
store carbon dioxide in the Black Island and Deadwood Formations in the Minnkota Center MRY'S
Deadwood Storage Facility #1.

(3) The Minnkota Center MRYS Deadwood Storage Facility #1 shall extend to and include
the following lands in Oliver County, North Dakota:

TOWNSHIP 142 NORTH, RANGE 84 WEST
THE S/2 SE/4 OF SECTION 35, AND THE S/2 OF SECTION 36,

TOWNSHIP 142 NORTH, RANGE 83 WEST
ALL OF SECTIONS 28, 29, 31, 32, 33 AND 34, THE SE/4 SE/4 OF SECTION 19, THE
SE/4 AND S/2 SW/4 OF SECTION 20, THE S/2 AND S/2 N/2 OF SECTION 21, THE
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SW/4 NW/4, W/2 SW/4, AND SE/4 SW/4 OF SECTION 22, THE SW/4 AND SW/4 SE/4
OF SECTION 26, THE W/2, SE/4, AND W/2 NE/4 OF SECTION 27, THE E/2, E/2 SW/4,
AND SE/4 NW/4 OF SECTION 30, AND THE W/2, NE/4, AND W/2 SE/4 OF SECTION
35,

TOWNSHIP 141 NORTH, RANGE 84 WEST
ALL OF SECTIONS 1 AND 12, THE E/2, E/2 SW/4, AND E/2 E/2 NW/4 OF SECTION 2,
AND THE NE/4, E/2 NW/4, AND NE/4 SE/4 OF SECTION 13,

TOWNSHIP 141 NORTH, RANGE 83 WEST

ALL OF SECTIONS 2, 3, 4, 5, 6, 7, 8, 9, 10, 16, 17 AND 18, THE W/2 SW/4 OF
SECTION 1, THE W/2, NE/4, W/2 SE/4, AND NE/4 SE/4 OF SECTION 11, THE W/2
NW/4, NE/4 NW/4, AND NW/4 SW/4 OF SECTION 12, THE N/2 NW/4, SE/4 NW/4,
NW/4 NE/4, W/2 SW/4 NW/4, AND NE/4 SW/4 NW/4 OF SECTION 14, THE N/2 N/2,
SE/4 NE/4, AND SW/4 NW/4 OF SECTION 15, THE N/2 N/2, SE/4 NW/4, AND SE/4
NE/4 OF SECTION 19, THE N/2 OF SECTION 20, AND THE W/2, W/2 NE/4, AND
NW/4 SE/4 OF SECTION 21.

(4) Injection into the Minnkota Center MRYS Deadwood Storage Facility #1 shall not occur
until Minnkota Power Cooperative, Inc. has met the financial responsibility demonstration pursuant
to Order No. 31588, Case No. 29034.

(5) This authorization does not convey authority to inject carbon dioxide into the Minnkota
Center MRY'S Deadwood Storage Facility #1; an approved permit to inject for the proposed McCall
#1 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 provisions of NDAC Chapter 43-05-01 where applicable, and
this order.

(7)  Definitions.

“Area of review” in this case means the delineated extent of the reservoir where injection activities
through the life of the project will create sufficient pressure increase to drive formation fluids into a
USDW through a potential conduit.

“Cell” in this case means individual cell blocks of the geologic model; each cell is approximately
500 feet by 500 feet.

“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. It does not include pipelines used to
transport carbon dioxide to the storage facility under NDCC Section 38-22-02.
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(8) The storage facility operator shall comply with all conditions of this order, the permit to
inject, and NDAC Chapter 43-05-01, where applicable. 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 NDAC Chapter 43-05-01, where applicable.

(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 NDAC Chapter 43-05-01, where applicable.

(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, and notify the Commission within 24 hours of carbon dioxide
detected above the 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 of this order, the permit to inject, and NDAC Chapter 43-05-01, where applicable.
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) 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 therein.

(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 NDAC Chapter 43-05-01, where applicable.

(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.
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(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) Atreasonable 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.

(21) The storage facility operator shall notify the Director at least 48 hours in advance to
witness a mechanical integrity test 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 13CR-80 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 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.
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(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 McCall #1 injector.

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

(31) This storage facility authorization and permit shall be reviewed 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 facility operator shall pay fees pursuant to NDAC Section 43-05-01-17

annually, no more than thirty days after the receipt of 26 U.S. Code § 45Q tax credits, unless
otherwise approved by the Director.

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

Dated this 21st day of January, 2022.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor
/s/ Wayne Stenehjem, Attorney General

/s/ Doug Goehring, Agriculture Commissioner
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BEFORE THE INDUSTRIAL COMMISSION

OF THE STATE OF NORTH DAKOTA

CASENO. 29032
ORDER NO. 31586

IN THE MATTER OF A HEARING CALLED ON
A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF MINNKOTA
POWER COOPERATIVE, INC. REQUESTING
CONSIDERATION FOR THE GEOLOGIC
STORAGE OF CARBON DIOXIDE IN THE
DEADWOOD FORMATION FROM THE
MILTON R. YOUNG STATION LOCATED IN
SECTIONS 35 AND 36, T.142N., R.84W.
SECTIONS 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32,
33, 34 AND 35, T.142N., R.83W., SECTIONS 1, 2,
12 AND 13, T.141N., R.84W., SECTIONS 1, 2, 3, 4,
5,.6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20
AND 21, T.14IN., R.83W., OLIVER COUNTY,
ND PURSUANT TO NDAC SECTION 43-05-01.

ORDER OF THE COMMISSION
THE COMMISSION FINDS:
(1) This cause came on for hearing at 9:00 a.m. on the 2nd day of November, 2021.

(2) Minnkota Power Cooperative, Inc. (Minnkota) made application to the Commission
for an order authorizing geologic storage of carbon dioxide from the Milton R. Young Station in
the amalgamated storage reservoir pore space of the Deadwood Formation, in portions of
Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29,
30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13,
Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5,6, 7,8,9, 10, 11, 12, 14, 15, 16, 17,
18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant
to North Dakota Administrative Code (NDAC) 43-05-01, and such other relief as is appropriate.

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

(4) Case Nos. 29029, 29030, 29031, 29032, 29033, and 29034 were combined for the
purposes of hearing.
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(5) Case No. 29029, also on today’s docket, is an application by Minnkota for an order
authorizing geologic storage of carbon dioxide from the Milton R. Young Station in the
amalgamated pore space of the Broom Creek Formation in portions of Sections 35 and 36,
Township 142 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34,
and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13, Township 141 North,
Range 84 West, Sections 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21,
Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant to NDAC Chapter
43-05-01.

(6) Case No. 29030, also on today’s docket, is an application filed with the Commission
by Minnkota for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22,
26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2,
12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 14,
15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota in the Broom Creek Formation, 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.

(7) Case No. 29031, also on today’s docket, is 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 located in portions of Sections 35 and 36, Township 142 North, Range 84
West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North,
Range 83 West, Sections 1, 2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83
West, Oliver County, North Dakota in the Broom Creek Formation, pursuant to NDAC Section
43-05-01-09.1.

(8) Case No. 29033, also on today’s docket, is an application filed with the Commission
by Minnkota for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22,
26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2,
12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 14,
15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota in the Deadwood Formation, 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 NDCC
Section 38-22-10.

(9) Case No. 29034, also on today’s docket, is 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 located in portions Sections 35 and 36, Township 142 North, Range 84 West,
Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83
West, Sections 1, 2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5, 6, 7,
8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver
County, North Dakota in the Deadwood Formation, pursuant to NDAC Section 43-05-01-09.1
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(10) Commission staff requested to take administrative notice of the well files and
geophysical logs of all wells within or nearby the area of review, to which Minnkota had no
objection.

(11) The record in these matters was left open to receive additional information from
Minnkota. Such information was received on November 16, December 8, and December 10,
2021, and the record was closed.

(12) Pursuant to NDCC Section 38-22-06 and NDAC Section 43-05-01-08: The notice of
filing of the application and petition and the time and place of hearing thereof was given, and that
at least 45 days prior to the hearing, Minnkota, as the applicant, did give notice of the time and
place of said hearing and the Commission has accepted the notice as adequate, and that the
applicant did, at least 45 days prior to the hearing, file with the Commission engineering,
geological and other technical exhibits to be used and which were used at said hearing, and that the
notice so given did specify that such material was filed with the Commission; that due public
notice having been given, as required by law, the Commission has jurisdiction of this cause and the
subject matter.

(13) 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 to all entities under
NDCC Section 38-22-06 and NDAC Section 43-05-01-08. Publication was made September 29,
2021, and the comment period for written comments ended at 5:00 PM CDT November 1, 2021.
The hearing was open to the public to appear and provide comments.

(14) The Commission received a letter from the State Historical Society of North Dakota
on October 22, 2021 indicating it reviewed the application of Minnkota and recommends a Class
IIT (pedestrian survey) in the project area for the proposed monitoring well. Minnkota agrees to
take the activity of performing a Class III pedestrian survey and State Historic Preservation
Office issuance of a determination of effect, prior to commencing construction on the well pad,
as a condition precedent of the drilling permit for the NRDT-1 monitoring well.

(15) The Commission received a letter from the Dakota Resource Council (DRC) on
November 1, 2021 indicating concern with the safety of this project. DRC states there should be
more robust regulation around carbon storage that will ensure that blow outs and leakage cannot
occur. DRC is concerned with Appendix E of the filed application indicating loss of mechanical
integrity injection wells-tubing/packer leak being classified as serious and likely to occur. DRC
states if this were to occur, it could greatly affect both the natural and human environment and if
this were a chronic problem, it could potentially derail the entire project and waste millions in
taxpayer dollars. DRC is concerned that if the leakage were large enough, it could poison the
surrounding air and ecosystem and greatly harm the health of people within the area.

DRC states research shows the injection of carbon dioxide has the potential for causing small
scale earthquakes that can rupture the seal of carbon storage. DRC notes that two Stanford
scientists recently concluded that while injection from CCS is unlikely to trigger large
earthquakes, even small earthquakes from the injection process can break the seal of a carbon
dioxide repository. DRC states the injection process of carbon dioxide storage is incredibly risky
and the geologic report for this permit and top scientists agree with these findings. DRC states
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this is likely why there are no internationally recognized standards for monitoring and verifying
that carbon dioxide sinks will remain underground.

DRC recommends that there is an internationally recognized system of monitoring and steps that
are taken to ensure every risk in the geologic report is classified as unlikely before this permit is
approved.

(16) Minnkota testified the tubing could leak based on experience, and such an event would
be serious and impact the project economically because they would have to stop injection to
replace the tubing or patch the casing. Minnkota testified that with this risk scenario, there is no
loss of containment. Minnkota testified that there are controls in place listed along with the risk
assessment, and that the risk likelihood is without the controls in place. The radius of influence
from a large carbon dioxide release from the wellhead was analyzed by Minnkota. The release
would be limited to approximately 2,153 feet at a concentration of 5,000 ppm with conservative
wind factors, and occupied dwellings would not fall within this radius.

Minnkota testified for an earthquake to occur, there would need to be a fault present and have
indicated there are no faults present within the storage reservoir or upper or lower confining
zones. Minnkota testified that the reservoirs and their associated injection pressures do not pose
a risk for inducing movement in the identified Precambrian basement fault to create a small or
large earthquake. Minnkota testified microseismic events caused by injection created fractures
will not be created due to the regulatory bottom hole pressure constraint of 90% of fracture
pressure. Minnkota testified it uses the fracture pressure gradient of the injection formation.
Minnkota included data showing it was unable to get the upper confining zone to break down to
get a fracture pressure at 10,985 and 10,867 psi, but the injection reservoir broke down at 8,231

psi.

(17) The Commission has rules and regulations in place to safeguard against tubing leaks or
blowouts. NDAC Section 43-05-01-11(10) requires all tubing strings must meet the standards
contained in subsection 6. All tubing must be new tubing or reconditioned tubing of a quality
equivalent to new tubing and that has been pressure-tested. For new tubing, the pressure test
conducted at the manufacturing mill or fabrication plant may be used to fulfill this requirement.

NDAC Section 43-05-01-11(11) requires all wellhead components, including the casinghead and
tubing head, valves, and fittings, must be made of steel having operating pressure ratings
sufficient to exceed the maximum injection pressures computed at the wellhead and to withstand
the corrosive nature of carbon dioxide. Each flow line connected to the wellhead must be
equipped with a manually operated positive shutoff valve located on or near the wellhead.

NDAC Section 43-05-01-11(12) requires all packers, packer elements, or similar equipment
critical to the containment of carbon dioxide must be of a quality to withstand exposure to carbon
dioxide.

NDAC Section 43-05-01-11(14) requires all newly drilled wells must establish internal and
external mechanical integrity as specified by the Commission and demonstrate continued
mechanical integrity through periodic testing as determined by the Commission. All other wells
to be used as injection wells must demonstrate mechanical integrity as specified by the
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Commission prior to use for injection and be tested on an ongoing basis as determined by the
Commission.

NDAC Section 43-05-01-11(17) requires all injection wells must be equipped with shutoff
systems designed to alert the operator and shut-in wells when necessary.

(18) The Commission has rules and regulations in place requiring the operator to
demonstrate seismicity will not interfere with containment and prohibiting fracturing of the
injection zone. NDAC Section 43-05-01-05(1)(b)(2)(m) requires the applicant must provide
information on the seismic history, including the presence and depth of seismic sources and a
determination that the seismicity would not interfere with containment.

NDAC Section 43-05-01-11.3(1) requires, except during stimulation, the storage operator shall
ensure that injection pressure does not exceed ninety percent of the fracture pressure of the
injection zone so as to ensure that the injection does not initiate new fractures or propagate
existing fractures in the injection zone. Injection pressure must never initiate fractures in the
confining zone or cause the movement of injection or formation fluids that endanger an
underground source of drinking water.  All stimulation programs are subject to the
Commission’s approval as part of the storage facility permit application and incorporated into
the permit.

(19) The Commission received a letter from CCUS Consultant Geoscientist, Daniel R.
Zebrowski (Zebrowski) on October 29, 2021 stating Minnkota’s permit application does not
comply with NDCC Chapter 38-22 and NDAC Chapter 43-05-01 and that there is potential for
leakage of the carbon dioxide from the injection formation. Zebrowski states that failure of the
carbon dioxide storage facility could allow for contamination of the near surface freshwater
aquifers and surface water features. Additionally, that technical data presented by Minnkota to
the North Dakota Industrial Commission reveal incomplete evaluation of geologic data,
engineering data, and 2D and 3D geophysical data to properly assess and characterize the
confinement formation and injection formations and lower confinement formations as described
in their permit application.

Zebrowski references the seismic data collected by Minnkota and states they have failed to
display any geophysical maps constructed and calibrated with existing well data for subsurface
formations. Zebrowski states it is imperative the Commission reviews such geophysical data,
interpretations, and maps to fully understand the geological setting across the storage facility
area and the proposed injection site location to ensure the cap-rock and containment formations
do not have faults which breach both and would allow for carbon dioxide to escape and
contaminate freshwater aquifers.

Zebrowski states Minnkota failed to display any 2D or 3D seismic data from the surface to the
basement within the storage facility and area of review in support of their carbon dioxide storage
permit application. Zebrowski questions why Minnkota completed required work and then did
not display final products in support of the storage facility permit application, and why no 3D
seismic lines which directly tie the proposed injection well were depicted to the Commission in
support of the carbon dioxide storage application. Zebrowski states four 2D seismic lines were
acquired and processed which directly tie the proposed injection well yet none of this data is
utilized in support of the carbon dioxide storage facility permit application and depicted for the
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Commission. Zebrowski states that additional 2D seismic legacy data is available within the
storage facility area.

Zebrowski states Minnkota has displayed partial lines (250°-400° of data out of over 9,000” of
data) from two different 3D seismic impedance volumes which only depict the Icebox Formation
and the Black Island and Deadwood Formations. Zebrowski states utilizing the limited amount
of impedance 3D seismic data presented in support of the carbon dioxide storage facility permit
application allows for one to interpret several faults within the Icebox, Black Island, and
Deadwood Formations. Zebrowski states the applicant states an evaluation has been completed
from the Deadwood Formation to freshwater aquifers, and that 3D seismic data and
interpretations displayed to the Commission are incomplete and lack technical merit for the
Commission to make a reasonable evaluation of the carbon dioxide storage container integrity.
Zebrowski states one can clearly depict near vertical faults within the Icebox, Black Island, and
Deadwood Formations utilizing the applicant’s 3D seismic data.

Zebrowski states the applicant directly accepts a much higher degree of risk for carbon dioxide
storage facility failure of the cap-rock and injection formations by withholding critical scientific
data and the Commission should not allow the State of North Dakota to accept additional risk of
a carbon dioxide storage facility containment failure.

Zebrowski includes images of Figure 2-7 from Minnkota’s application. Zebrowski provided
edited images from Minnkota’s application, captioned Figure 2-7, Figure 2-7(a), and Figure
2-7(b). On Figure 2-7 Zebrowski asks where are formation tie in points? On Figure 2-7(a)
Zebrowski states Icebox, Black Island, and Deadwood 3D seismic structure and isopach maps
are not presented, and that they should have been included in support of the carbon dioxide
storage permit application. Zebrowski claims this data is required to effectively evaluate the
storage facility area and integrity. Zebrowski states that without this data, the North Dakota
Industrial Commission will be making a carbon dioxide storage facility permit decision based
solely on subsurface well control data, and thus why acquire 2D and 3D seismic data? On Figure
2-7(b) Zebrowski states that data is missing above the Icebox Formation and below the
Precambrian. Zebrowski states that interpretation of the limited 3D impedance lines depicts
several near vertical faults within the Deadwood Formation, and such faults are typical for the
Williston Basin. Zebrowski states the faults interpreted may also breach the cap-rock formation.
Zebrowski asks why 3D seismic data above and the Icebox Formation below the Deadwood
Formation have been removed? Zebrowski states that deliberately covering up 3D seismic data
from a permit application leads to suspicion of the applicant’s interpretations of the data.

Zebrowski states the applicant projects a direct well tie via synthetic seismogram on Figure 2-7
(west 3D seismic survey), and that no formation tops are displayed on the synthetic trace from
the well log data for the J-LOC #1. Zebrowski asks where is the top and base of the Icebox,
Black Island, and Deadwood Formations displayed on the synthetic seismogram? Zebrowski
states that it could be asked from the amount of data displayed, if this is the Icebox and
Deadwood Formations? Zebrowski states that the applicant has not proven the seismic data
displayed is the top and base of the Icebox, Black Island and Deadwood Formations. Zebrowski
states that seismic frequencies of the synthetic trace are much higher than the actual 3D seismic
data displayed and are not an exact seismic tie and can lead to mis-ties of both 2D and 3D
seismic data.
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Zebrowski states no 3D seismic data and synthetic seismogram ties from the J-ROCI1 #l
wellbore are depicted in the permit application. Zebrowski states data quality at the J-ROC1 #1
is probably poor which does not allow for a direct synthetic seismogram tie of the 3D seismic
data and well log data from the J-ROC1 #1 and J-LOC #1 depict different stratigraphy at the top
of the Deadwood Formation and asks if the Black Island and Deadwood Formations are
displayed in Figure 2-7.

Zebrowski states the permit application indicates additional seismic surveys within the area of
review to monitor the carbon dioxide plume for this potential carbon dioxide storage facility site.
Zebrowski asks why budget money if there is no intention to display data, interpretation, and
results.

Zebrowski references a report, “North Dakota Integrated Carbon Storage Complex Feasibility
Study” and states there are no geophysical maps or 3D seismic lines in it. Zebrowski includes
Figure A-5 from the report and states they are displayed to inform the Commission of how some
data can be interpreted differently and what is stated may not necessarily be correct. Zebrowski
states the figure is captioned “Map view of seismic amplitude time slice through the Broom
Creek Formation with interpreted geobodies. High amplitude values (blue) caused by thin bed
tuning indicate the blue amplitude are interdunal carbonates.” Zebrowski states the caption is
incorrect and does not indicate the blue amplitude are interdunal carbonates. Zebrowski states
thin bed tuning relates to the ability of seismic data to resolve the top and base of a seismic
event. Zebrowski states as the thickness between the top and base decrease the seismic character
will not be able to resolve top and base thickness. Zebrowski states one must have an existing
well (none depicted in figure) with a sonic log and porosity logs directly tied to each seismic
event to justify that statement. Zebrowski states a more reasonable interpretation is the positive
amplitude events (blue) depicted are a shale/siltstone within the Deadwood [sic] Formation and
the amplitude scale varies within the formation which makes it appear there are three separate
geologic features, when it is one formation or geologic feature. Zebrowski states the fourth blue
amplitude created in Figure A-5 is not defined as an interdunal carbonate.

Zebrowski includes Figure B-10 and B-10(a) from the same report. Zebrowski references Figure
B-10(a) and states a partial interpretation of the same time slice clearly depicts a fault with a NE
to SW orientation adjacent to the Flemmer-1 wellbore. Zebrowski states the features within the
orange boundaries appear to be additional faults and are not a channel feature as stated.
Zebrowski states channel features can usually be distinguished by a contrast from the outer edges
(overbank-channel area) of a channel, not from the middle as has been suggested while viewing
time slice data. Zebrowski asks, “How can the middle of a channel contrast (same
rock-stratigraphy)?” Zebrowski states one can see stripping effects (acquisition footprint) within
this 3D seismic data set.

Zebrowski includes Figure B-11, from an uncited source, stating it depicts a combination of 3D
vertical seismic line with an associated time slice. Zebrowski states the figure was included to
demonstrate to the Commission one can identify both faults and channels utilizing existing 3D
seismic data. Zebrowski notes the channel displayed on the time slice is recognized by the
overbank-channel contrast, and that both positive and negative amplitudes are demonstrated in
this example. Zebrowski states, “The faults have zero amplitudes (white) depicted, are in the
middle of a fault.”
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Zebrowski states the Department of Energy (DOE) has utilized time slice data for past carbon
dioxide projects. Zebrowski references an article published by DOE in 2013 “Time-lapse
surface seismic inversion with thin bed resolution for monitoring carbon dioxide sequestration: A
case study from Cranfield, Mississippi” depicting several time slices. Zebrowski includes Figure
#3 from the article and states it depicts four time slices of the Tuscaloosa injection zone across
the entire 3D seismic survey. Zebrowski states the first time slice is pre-injection of carbon
dioxide, the second post injection of carbon dioxide. Zebrowski states one can easily recognize
the difference in the seismic data from carbon dioxide as stated in the article. Zebrowski adds
one can easily recognize at least one major fault within the area of review, trending in a NW to
SE orientation. Zebrowski includes Figure #4(a) from the article and states it depicts a portion
of the inline from the 3D seismic survey. Zebrowski states the inline extends the entire length of
the 3D seismic survey and notes the fault can clearly be recognized on inline 1102. Zebrowski
includes Figure #5 as a comparison of the amount of 3D seismic data the applicant has given the
Commission to evaluate this carbon dioxide storage facility permit. Zebrowski states only the
Tuscaloosa (injection zone) Formation is depicted in Figure #5.

Zebrowski states one can assume the 3D seismic data quality around the injection well is
probably poor as there is a lake adjacent to the proposed carbon dioxide injection well and within
the storage facility area. Zebrowski states without proper undershooting (acquisition) of the lake
a large data gap at the surface will be observed on the 3D seismic data volume. Zebrowski
includes Figure #8 and states it depicts similar large surface data gaps on the seismic line
displayed.

Zebrowski includes Figure #6 and states it depicts one of the 3D impedance lines (Figure 2-7
(B-B’)) taken from the applicant’s storage facility permit application with a similar scale for
appearance and comparison to Figure #5. Zebrowski states it is impossible for the Commission
to evaluate the cap-rock and injection formation integrity of the storage facility area from this
limited amount of data. Zebrowski states the applicant depicts less than 3.1% of the actual data
of one strike line from the 3D seismic survey, and that 96.9% of the seismic line depicted in
Figure 2-7 is missing.

Zebrowski references Figure #8 and includes Figure #8a, and states it depicts a Gulf Oil
Company seismic line over Little Knife Field located in the Williston Basin which has been
published several times. Zebrowski references Figure #8 and states it depicts the entire 2D
seismic line. Zebrowski references Figure #8a and states it demonstrates the same amount of
seismic data Minnkota depicts in the storage facility permit application. Zebrowski states the
applicant has denied the Commission the opportunity to review and evaluate 2D and 3D seismic
data acquired and processed specifically for this carbon dioxide storage facility permit
application.

Zebrowski states the applicant should display several strike lines, dip lines and arbitrary lines
from the 3D seismic volumes which display normal migrated (black and white wiggle trace
filled) seismic data from surface to well below the Precambrian in support of this carbon dioxide
storage facility permit application. Zebrowski states several lines should directly tie the
proposed injection and monitor wells, and that the applicant could also display several time
slices of the 3D volume from 1.00 seconds to 1.40 seconds “(20 msec intervals)” wherein the
Commission can have confidence the cap rock and injection formations are free of any faults
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which might breach the formations and allow carbon dioxide to escape and contaminate
freshwater aquifers.

Zebrowski states all 2D seismic data could also be displayed from surface to below the
Precambrian with the carbon dioxide storage facility permit application. Zebrowski believes by
including critical geophysical data requested above the Commission and public would have a
higher degree of confidence of carbon dioxide containment in the proposed carbon dioxide
storage facility area.

Zebrowski states the applicant has utilized DOE funds to characterize the proposed Tundra
(CarbonSAFE III) carbon dioxide storage facility. Zebrowski states all data (including all
geologic well data, 2D and 3D geophysical data, reports, simulations, etc.) are public record and
can be obtained by any United States citizen. Zebrowski states the eastern 3D seismic survey
and all 2D seismic lines are not proprietary (funded by DOE), and that the western 3D seismic
survey appears to be licensed, but can be released to North Dakota government officials per the
3D seismic license agreement. Zebrowski states, “The applicant has yet to deposit any G&G
data (well log, maps, seismic data, reports, simulations, etc.) from this research project to the
EDX (Energy Data Exchange) repository operated by DOE/NETL for peer review and exchange
of ideas.”

Zebrowski supplies Figure #9 and states the applicant has failed to address the linear geologic
surface feature which is within the 3D seismic survey outline, proposed carbon dioxide storage
facility area and the area of review, approximately 1.2 miles from the proposed carbon dioxide
injection well. Zebrowski states linear geologic surface features are usually associated with
subsurface faults. Zebrowski states several linear geologic surface features are depicted on the
North Dakota State Government website (nd.gov/gis/apps/HubExplorerV2/) within the area of
review. Zebrowski states the applicant has stated no faults are present within the storage facility
area and area of review. Zebrowski states a linear geologic surface feature could have a large
subsurface fault(s) which potentially fault freshwater aquifers and extend several thousand feet
below the surface.

Zebrowski supplies Figure #10 and states it depicts existing 2D seismic data over the proposed
storage facility area which has not been depicted in this carbon dioxide storage facility permit
application. Zebrowski states several long regional 2D seismic lines were probably licensed for
the evaluation of this storage facility permit at the inception of this carbon dioxide sequestration
project. Zebrowski states Figure #9 [sic] also depicts the approximate location of the storage
facility area and 3D seismic survey locations along with the location of the linear geologic
surface feature. Zebrowski states the existing 2D seismic data would be extremely important to
assist the Commission in determining the vertical and horizontal extent of the Deadwood storage
facility area. Zebrowski states the applicant could also depict the full migrated 2D seismic lines
previously licensed to the Commission for review.

Zebrowski states the applicant may have licensed an existing regional 2D seismic line
(81087-3983) which is an east-west line located approximately 2,200” south of the J-ROCI1 #1
wellbore and within the storage facility area and the area of review. Zebrowski states this line
extends over five miles east and five miles west of the proposed carbon dioxide injection well.
Zebrowski states the applicant has not mentioned or displayed this line in the carbon dioxide
storage facility permit application. Zebrowski states this line is required to assist in
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characterization of the carbon dioxide storage facility area and the area of review in an east-west
direction. Zebrowski states additional existing 2D seismic data may have also been licensed by
the applicant within the storage facility area and area of review and are not depicted for this
carbon dioxide storage facility permit application. Zebrowski states that if available from
applicant, this data could be useful to fully evaluate the storage facility area and area of review
for potential regional and localized faults.

Zebrowski includes Figure 2-14(a) and states it is the same lithofacies distribution model from
the applicant’s permit with an interpretation of several faults within the carbon dioxide storage
facility area. Zebrowski states the interpreted faults appear to be associated with 2D and 3D
seismic interpretations not depicted in the permit application. Zebrowski states the faults could
easily extend much higher in the section as Precambrian is below the Deadwood and Icebox
Formations, and that such faults could be associated linear basement features.

Zebrowski states pursuant to NDCC Chapter 38-22 (Carbon Dioxide Underground Storage) and
NDAC Chapter 43-05-01 (Geologic Storage of Carbon Dioxide) the applicant has not presented
all technical work required for the North Dakota Industrial Commission to make a
comprehensive decision on the storage facility area and integrity from the carbon dioxide storage
facility permit application. Zebrowski states applicant has withheld vital geologic and
geophysical data, incorrectly displayed geologic and geophysical data, or did not acquire
geological and geophysical data required in the permit application which could reduce the risk of
a carbon dioxide storage facility failure.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(1):

1.) Applicant has failed to provide and depict all characterization interpretations and correct
detailed seismic data and interpretations, geologic/geophysical maps, and cross sections for
a comprehensive evaluation of the carbon dioxide storage facility permit application as
required by the State of North Dakota and the Commission.

2.) Applicant has failed to acquire MDT, FMI, or QuantaGeo logs at the proposed injection
wellbore (J-ROCI1 #1) location or within the carbon dioxide storage facility area as required
by the State of North Dakota.

3.) Applicant has failed to address a linear geologic surface feature within the proposed
storage facility area which usually indicate the presence of subsurface faults as required by
the State of North Dakota.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(2):

1.) Applicant has not demonstrated the storage facility is suitable and feasible for carbon
dioxide injection and storage by withholding critical geological/geophysical maps and both
2D and 3D seismic data (strike lines, dip lines, arbitrary lines, time slices, etc.) for
interpretation and inspection by the State of North Dakota and the Commission. Strike
lines, dip lines, arbitrary lines, and time slices of 3D seismic volumes can easily verify the
presence of faults (storage containment failure) within the storage facility area. Figure
#2-7(b) depicts several interpreted faults within the Icebox Formation and Black Island and
Deadwood Formations from the existing 3D seismic data set.
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2.) Applicant has failed to run MDT logs over the confinement formation and injection b or
any other formation at the proposed injection well location (J-ROC1 #1) or within the
storage facility area. Applicant does not have any microfracture in situ stress tests from the
J-ROCT1 #1 wellbore and cannot determine formation pressures, high quality fluid samples,
and permeability anisotropy within the storage facility area as required by the State of North
Dakota and the Commission. Applicant projects incomplete MDT data from a wellbore
located over 4.5 miles (outside the proposed storage facility area) from the proposed carbon
dioxide injection wellbore (J-ROC1 #1) wherein geologic conditions (depth, stratigraphy,
structure, dip rates, pressure, etc.) have changed above the cap rock formations, within the
cap rock formations, within the injection formation, and below the injection formation.
Applicant has failed to demonstrate the storage facility is suitable and feasible for carbon
dioxide injection and storage. Applicant failed to run an FMI or QuantaGeo log in the
proposed injection wellbore (J-ROC1 #1) which can demonstrate faults and fractures above
the cap rock formations, within the cap rock formations, within the injection formation and
below the injection formations.

3.) Applicant has failed to demonstrate the storage facility is suitable and feasible for carbon
dioxide injection and storage.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(8):

1.) Applicant has withheld detailed structure and isopach maps of the confining and
injection formations constructed from existing 2D and 3D seismic data from the carbon
dioxide storage facility permit application. This data can be directly calibrated to geological
well data from the proposed injection well. Applicant has withheld 2D and 3D seismic data
(lines, time slices, etc.) from the Commission and public. Applicant states no faults are
present in the area of review area but do not provide any evidence to the Commission to
support such statement. Figure 2-7(b) clearly depicts several interpreted faults within the
storage facility area and contrast with the applicant’s statement. Applicant could easily
provide such evidence to support their statement by making several inlines, cross lines, and
arbitrary lines from the migrated 3D seismic volume (surface to below Precambrian) to the
Commission. Applicant could also display time-slices from above the cap-rock formation
through the injection formations at “20 msec.” intervals utilizing the entire 3D seismic
volumes. This data is required to confirm that carbon dioxide will not escape from the
storage reservoir within the storage facility area. Applicant has failed to confirm from all
geologic, geophysical, and engineering data that carbon dioxide will not escape from the
storage reservoir.

2.) Zebrowski reiterates that the applicant has failed to run MDT logs and an FMI or
QuantaGeo log in the proposed injection wellbore (J-ROC1 #1).

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-06(10):
1.) Applicant’s permit clearly has a higher degree of containment failure risk which will
clearly endanger human health and endanger the environment (permanent contamination of

freshwater aquifers and surface water ponds, lakes, and streams). Faults are present within
confinement and injection zones.
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2.) Applicant has not addressed linear geologic surface features (which are usually
associated with faults) within the carbon dioxide storage facility area and the area of review.
Surface/near-surface fault(s) could extend downward through freshwater aquifers into
deeper formations. Carbon dioxide could escape confinement and travel through a series of
faults to freshwater aquifers and surface water (lakes, streams, etc.) If carbon dioxide
escapes and makes its way to the surface it will collect in surface sink areas and could
potentially kill all human and wildlife within surface sink areas.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(11):

1.) At the present, the applicant’s carbon dioxide storage permit application is not in the
public interest as the risk of carbon dioxide storage facility containment failure clearly
outweighs the removal of carbon dioxide from the atmosphere. Applicant has failed to
provide and depict all characterization data, interpretations, and maps for a comprehensive
evaluation by the State of North Dakota and the Commission of the carbon dioxide storage
facility area and area of review.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(12):

1.) Applicant has not demonstrated the storage reservoir has been defined. The vertical
boundaries have not been determined directly over the proposed injection wellsite, storage
facility area, and a substantial portion of the area of review (storage reservoir). Applicant
has withheld critical geological/geophysical maps and both 2D and 3D seismic data for
interpretation and inspection by the State of North Dakota and the Commission. Applicant
has not provided accurate detailed structure maps and isopach maps of the cap rock
formations and injection formation which define the vertical and horizontal extent of the
potential carbon dioxide reservoir. Applicant has not depicted any seismic data (2D or 3D)
which depicts both the cap rock formation and the injection formation in this application.
Applicant has only depicted maps constructed from existing well control for the horizontal
and vertical boundaries of the storage reservoir. Applicant has not addressed interpreted
faults depicted in Figure 2-7(b). Applicant has not defined the horizontal and vertical
boundaries of the storage reservoir utilizing all existing and required scientific data.
Zebrowski reiterates that the applicant has failed to run MDT logs on the proposed injection
wellbore (JROC-1) and without formation pressure data the applicant cannot define the
horizontal and vertical boundaries of the storage reservoir as required by the State of North
Dakota.

Zebrowski claims, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits 1.”

1.) Applicant has failed to depict accurate well log cross sections which depict the structural
configuration of the storage reservoir. Zebrowski references Figure 2-12b and states it
depicts two cartoon structure cross sections which are not accurate. The cross sections are
not displayed relative to sea level and do not indicate true formation dips of the geologic
conditions at the storage reservoir in a cross-section view. Regional well log structure maps
(Figure 2-13) are depicted in subsea depths while both cross sections depicted in Figure
2-12b are in measured depth or true vertical depth, not subsea depth. Accurate structural
cross sections could assist in identification of existing faults within the carbon dioxide
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storage facility area and area of review. Zebrowski states the applicant has failed to comply
with accurate structural cross sections as required by the State of North Dakota.

Zebrowski claims, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits j.”

1.) Zebrowski references Figure 2-7(b) and states it depicts several interpreted faults within
the injection zone that appear to transect the confining zone. Zebrowski states additional 2D
and 3D seismic data must be displayed to confirm the extent and orientation of faults within
the carbon dioxide storage facility area and area of review. Zebrowski reiterates the
applicant has failed to address a linear geologic surface feature approximately 1.2 miles
from the proposed injection well. Zebrowski states this linear geologic surface feature is
probably related to a large subsurface fault within the storage facility area and area of
review. Zebrowski states the near surface freshwater aquifers could be faulted and that the
faults could also extend several thousand feet below surface. Zebrowski reiterates the
applicant has failed to run MDT logs at the proposed injection well location (J-ROCT1 #1) or
within the storage facility area. Zebrowski states the applicant projects incomplete MDT
data from a wellbore located over 4.5 miles from the proposed carbon dioxide injection
wellbore (J-ROCI1 #1). Zebrowski reiterates the applicant has failed to run an FMI or
QuantaGeo log in the proposed injection wellbore (J-ROCI1 #1) which can demonstrate
faults and fractures within the cap rock formations, injection formation, below the injection
formation, and within the storage facility area. Zebrowski states the applicant has no log
data within the storage facility area to determine if fractures or faults exist. Zebrowski
states the applicant cannot definitively state no fractures or faults are present in the storage
facility area without this data.

Zebrowski claims, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits k.” Zebrowski reiterates the applicant has not provided seismic data,
addressed faults depicted in Figure 2-7(b), and addressed linear geologic surface features.
Zebrowski reiterates the applicant has failed to run MDT logs over formations at the J-ROCI #1.

Zebrowski states, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits L.” Zebrowski reiterates the applicant has not run MDT logs and an FMI or
QuantaGeo log in the J-ROC1 #1.

Zebrowski states he does not object to carbon dioxide sequestration and that his goal is to assist
in evaluations from a public perspective and help reduce risk of potential carbon dioxide
containment failures. Zebrowski states the applicant could easily remedy most of the
deficiencies with additional time and completed work products suggested and required by the
State of North Dakota. Zebrowski states the applicant could not receive a Class VI (UIC)
injection well permit from the EPA with incomplete data (No MDT, FMI or QuantaGeo log) as
demonstrated in this carbon dioxide storage facility permit application.

Zebrowski, considering the evidence depicted within his letter, urges (on behalf of several
surface owners within the carbon dioxide storage facility area) the North Dakota Industrial
Commission to reject Minnkota Power Cooperative, Inc’s storage facility permit (Case No.
29032) until such time the applicant fulfills all requirements set forth by the State of North
Dakota in NDCC Chapter 38-22 and NDAC Chapter 43-05-01. Zebrowski states the applicant
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has burdened the State of North Dakota with additional containment failure risks with an
incomplete application that does not comply with North Dakota State Law. Zebrowski states it
would be extremely unfortunate if carbon dioxide injection begins and immediately escapes the
Black Island and Deadwood Formations.

(20) Minnkota testified it believes it is in complete compliance with the statutes and

regulations, and that comments made by Zebrowski stating the application does not comply with
NDCC Chapter 38-22 and NDAC Chapter 43-05-01, are an opinion.

Minnkota testified that the seismic interpretation was completed from the Precambrian basement
up through the Pierre Formation and that this interpretation included structural surfaces,
including the reservoirs of interest and confining layers. Minnkota testified this was included in
the model which was provided to the Commission as part of the application. Minnkota testified
in the Deadwood permit application, time structure maps were included that were constructed
and calibrated using existing well data, particularly Figure 2-55 and Figure 2-59.

Minnkota testified having seismic data and displaying seismic data is not a requirement of the
regulations, and that no data was withheld. Minnkota testified in the Deadwood application that
Figure 2-57 shows a 3D seismic line tied to the J-ROCI #1 well. Minnkota testified that 2D
seismic lines were collected as part of the project and permit application and did not display
them within the application since the four 2D lines are within the 3D seismic survey outline.
Minnkota testified 2D information was not included in the model, only the 3D data was.
Minnkota testified that 2D legacy seismic data was typically collected with lesser parameters
than modern standards and that it purchased 28 miles of 2D legacy seismic data in this area.
Minnkota testified such legacy data was purchased as part of the CarbonSAFE phase 2 feasibility
study, conducted by the Energy and Environmental Research Center (EERC) in 2016. The
datasets were deemed to have insufficient data quality in review, leading to performing
additional 2D and 3D data acquisitions.

Minnkota testified impedance volumes displayed are using smooth seismic horizons as a
framework, but that the initial model uses square grid blocks which are not able to capture the
smoothness of the structure. Minnkota testified the square grid blocks arranged in a vertical
orientation leave remaining artifacts in the final inversion results which present themselves as
vertical features, but that those features are only artifacts. Minnkota testified that acoustic
impedance volumes are not useful in interpreting structure and attempting to draw conclusions or
interpreting a fault from this dataset is not a sound method for geophysical interpretation.

Minnkota testified that the data necessary has been provided to address various rules related to
presence of any leakage pathways, lateral continuity of the formation, upper confining zones,
thickness, structure, and structural features that have the potential to serve as fluid
communication pathways, and structural or stratigraphic pinch outs in the region with figures in
the application. Minnkota testified it can supply additional data if the Commission finds
additional information relevant. Minnkota testified the inversion was focused on the reservoir
which was displayed to show data used for the geologic model and that there was not a good
inversion match above and below the reservoir.
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Minnkota testified that well logs from the J-LOC #1 and J-ROC1 #1 were used to calibrate well
log data to seismic data for both 3D seismic data sets, and BNI #1 log data was used for the
western seismic data set. Minnkota testified data quality from the J-ROCI1 #1 well was sufficient
to tie the well to the seismic data and used the east-west 2D seismic line acquired to tie the
western 3D seismic data set to the eastern data set. Minnkota testified this confirmed the well
tie for the western 3D survey to the J-LOC #1 well and is in agreement with the independent well
tie of the eastern 3D survey to the J-ROC1 #1 well.

Minnkota testified data sets referenced in paragraph 5 of page 4 and pages 5-7 of Zebrowski’s
comments were not used in this application as they were not connected to this application or the
location under consideration. Minnkota testified the data sets referenced in Zebrowski’s
comments are related to a different location in Mercer County and some data is from a different
state. ~ Minnkota testified several figures are from different formations, depositional
environments, and structural regimes and are not relevant to the application.

Minnkota testified surface infrastructure and obstacles such as Nelson Lake were considered in
the design of the 3D survey and appropriately addressed through source and receiver line
placement, and that the 3D seismic data was sufficient for interpreting and tying well log data to
the seismic data for interpretation of the formations of interest.

Minnkota testified the linear geologic surface features are glacial features and not relevant to the
deep subsurface geology. Minnkota testified freshwater sample data indicating faulting is
unsubstantiated and that no supporting information was provided by Zebrowski. Minnkota
testified that it and EERC reviewed available baseline freshwater sample data in the region and
collected samples.

Minnkota testified vertical features in Figure 2-14 from their application are modeling artifacts
at the edges of the seismic horizons put into the model as well as gentle structure from the
seismic data, and that the artifacts and structure were amplified in appearance by vertical
exaggeration.

Minnkota testified the implied failure to comply with statutory and regulatory requirements are
an opinion by Zebrowski, and that he does not have the authority to make those conclusions.
Minnkota testified an FMI log was run in the J-ROC1 #1 well, and that MDT was unable to be
acquired. Minnkota testified an MDT log is not a requirement for the storage facility permit
application, but is required prior to injection and will be performed and submitted.

(21) Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(j) the application is required to
provide the location, orientation, and properties of known or suspected faults and fractures that
may transect the confining zone in the area of review, and a determination that they would not
interfere with containment.

Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(k) the application must include data on the
depth, areal extent, thickness, mineralogy, porosity, permeability, and capillary pressure of the
injection and confining zone, including facies changes based on field data, which may include
geologic cores, outcrop data, seismic surveys, well logs, and names and lithologic descriptions.
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Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(1) the application is required to provide
geomechanical information on fractures, stress, ductility, rock strength, and in situ fluid
pressures within the confining zone. The confining zone must be free of transmissive faults or
fractures and of sufficient areal extent and integrity to contain the injected carbon dioxide
stream.

Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(0) the application is required to identify and
characterize additional strata overlying the storage reservoir that will prevent vertical fluid
movement, are free of transmissive faults or fractures, allow for pressure dissipation, and provide
additional opportunities for monitoring, mitigation, and remediation. There are no requirements
to include the 2D or 3D seismic lines in the application.

(22) The Commission believes Minnkota’s testimony sufficiently addresses the appearance
of vertical features in acoustic impedance volumes and in the geologic model cross section.

(23) The  Commission notes  “Linear  Geologic = Surface  Features” on
nd.gov/gis/apps/HubExplorerV2 are river channels and a glacial ice margin.

(24) Minnkota’s application provides adequate data to show suitability of the Black Island
and Deadwood Formations for geologic storage of carbon dioxide in the facility area.

(25) Minnkota’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.

(26) 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 or production from formations below the Black Island and Deadwood
Formations within the proposed facility area. Lignite coal is mined from the Sentinel Butte
Formation 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 location of the wells.
The lateral extent of the stabilized plume is large enough to prevent drilling for hydrocarbon
exploration in interior sections within the facility area, under the Black Island and Deadwood
Formations, without penetrating the stored carbon dioxide. While Minnkota does not foresee an
operator drilling through the carbon dioxide plume, they acknowledge controls would need to be
in place to consider it for any potential future exploration that would penetrate the storage
reservoir.

(27) Minnkota’s Milton R. Young Station 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.
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(28) Up to 4,000,000 metric tons of carbon dioxide will be captured annually from the
Milton R. Young Station. The captured carbon dioxide will be dehydrated, compressed,
transported to a Class VI well by a flow line, and then injected. Up to 1,170,000 metric tons of
carbon dioxide will be injected into the Black Island and Deadwood Formations annually.

(29) The entire length of flow line to be utilized for carbon dioxide transportation from the
capture facility to the wellhead falls within the facility area delineation and is under the
jurisdiction of the Commission.

(30) Minnkota submitted supplemental information regarding the flow line. The
information contained in the supplement is from a FEED study performed by Burns &
McDonnell and materials and contractors have not been selected. When a final construction plan
is issued, Minnkota will submit notice of intent a minimum of seven days prior to commencing
construction on a form containing all required and requested information in accordance with
NDAC Section 43-02-03-29.1. Maximum operating pressure is expected to be 1,690 psi.

(31) The flow line will be equipped with a DAS/DSS/DTS fiber optic cable to detect leaks.

(32) The projected composition of the carbon dioxide stream is greater than 99.9% carbon
dioxide with trace quantities of water, nitrogen, argon, oxygen, sulfur dioxide, nitrogen dioxide,
and nitric dioxide.

(33) The proposed McCall #1 well will be tested, logged, and constructed to Class VI
requirements, to be located 1,978 feet from the north line and 257 feet from the west line of
Section 4, Township 141 North, Range 83 West, Oliver County, North Dakota.

(35) The proposed NRDT #1 well is to be located 2,148 feet from the south line and 691 feet
from the east line of Section 34, Township 142 North, Range 83 West, Oliver County, North

Dakota. This well is to be utilized as a direct method of monitoring the injection zone pursuant
to NDAC Section 43-05-01-11.4.

(36) Minnkota 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 well log,
seismic, and core data. 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
Deadwood B Member, the lower confining zone, the Icebox Formation, the upper confining
zone, and the Black Island and Deadwood Formations, the injection formations. Geostatistics
were used to distribute petrophysical properties throughout the confining zones. 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 No. 37380), critical threshold pressure for this storage facility
will be reached in the Black Island and Deadwood Formations during 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 predicted extent of the pressure front
from beginning to end of life of the project, at the time that injection ceases, was used to define
the area of review in this case.
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(37) The area proposed to be included within the storage facility is as follows:

TOWNSHIP 142 NORTH, RANGE 84 WEST
THE S/2 SE/4 OF SECTION 35, AND THE S/2 OF SECTION 36,

TOWNSHIP 142 NORTH, RANGE 83 WEST

ALL OF SECTIONS 28, 29, 31, 32, 33 AND 34, THE SE/4 SE/4 OF SECTION 19, THE
SE/4 AND S/2 SW/4 OF SECTION 20, THE S/2 AND S/2 N/2 OF SECTION 21, THE
SW/4 NW/4, W/2 SW/4, AND SE/4 SW/4 OF SECTION 22, THE SW/4 AND SW/4 SE/4
OF SECTION 26, THE W/2, SE/4, AND W/2 NE/4 OF SECTION 27, THE E/2, E/2 SW/4,
AND SE/4 NW/4 OF SECTION 30, AND THE W/2, NE/4, AND W/2 SE/4 OF SECTION
35,

TOWNSHIP 141 NORTH, RANGE 84 WEST
ALL OF SECTIONS 1 AND 12, THE E/2, E/2 SW/4, AND E/2 E/2 NW/4 OF SECTION 2,
AND THE NE/4, E/2 NW/4, AND NE/4 SE/4 OF SECTION 13,

TOWNSHIP 141 NORTH, RANGE 83 WEST

ALL OF SECTIONS 2, 3, 4, 5, 6, 7, 8, 9, 10, 16, 17 AND 18, THE W/2 SW/4 OF
SECTION 1, THE W/2, NE/4, W/2 SE/4, AND NE/4 SE/4 OF SECTION 11, THE W/2
NW/4, NE/4 NW/4, AND NW/4 SW/4 OF SECTION 12, THE N/2 NW/4, SE/4 NW/4,
NW/4 NE/4, W/2 SW/4 NW/4, AND NE/4 SW/4 NW/4 OF SECTION 14, THE N/2 N/2,
SE/4 NE/4, AND SW/4 NW/4 OF SECTION 15, THE N/2 N/2, SE/4 NW/4, AND SE/4
NE/4 OF SECTION 19, THE N/2 OF SECTION 20, AND THE W/2, W/2 NE/4, AND
NW/4 SE/4 OF SECTION 21.

(38) The Black Island and Deadwood Formations, the upper confining Icebox Formation,
and the lower confining Deadwood B Member are laterally extensive through the area of review.

(39) The Black Island Formation directly overlies the Deadwood Formation. Core analysis
of the Black Island and Deadwood Formations 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 Deadwood Formation is comprised of fine to medium
grained sandstone and several interbeds of dolostone and limestone. Thin-section analysis of the
sandstone intervals shows quartz is dominant, with minor occurrences of feldspar, dolomite, and
calcite as cements. Distinct carbonate intervals were noted. The first is a fine to medium
grained dolostone with quartz and calcite present. The second consists of fine-grained limestone
with dolomite and quartz present. Microfracture testing in the J-LOC #1 (Well No. 37380) well,
near, but outside of the delineated facility area, at a depth of 9,885 feet determined the
breakdown pressure of the formation to be 8,231 psi, with a fracture propagation pressure of
7,450 psi, and a fracture closure pressure of 7,393 psi. Microfracture in situ tests were attempted
in the J-ROCI1 #1 (File No. 37672) well, but because of unstable wellbore conditions, the MDT
stress tool run was not performed after a near-loss of the tool in the wellbore. Microfracture
testing is proposed for the Deadwood Formation within the facility area, to be submitted to the
Commission for review prior to injection of carbon dioxide.

Core analysis of the overlying Icebox Formation shows sufficiently low permeability to
stratigraphically trap carbon dioxide and displaced fluids. Thin-section investigation shows the
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Icebox Formation is comprised primarily of shale. Microfracture testing in the J-LOC #1 (Well
No. 37380) well, near, but outside of the delineated facility area, at depths of 9,749 and 9,751
feet observed no formation breakdown with a maximum of 10,985 psi and 10,867 psi applied,
respectively. Microfracture tests were attempted in the J-ROC1 #1 (File No. 37672) well, but
because of unstable wellbore conditions, the MDT stress tool run was not performed after a
near-loss of the tool in the wellbore. Microfracture testing is proposed for the Icebox Formation
within the facility area, to be submitted to the Commission for review prior to injection of carbon
dioxide.

Core analysis of the underlying Deadwood B Member shows sufficiently low permeability to
stratigraphically contain carbon dioxide and displaced fluids. Thin-section investigation shows
the Deadwood B Member is comprised of carbonates and shale facies. The carbonates were
comprised of calcite minerals, fossils, feldspar, and quartz.

(40) The in situ fluid of the Black Island and Deadwood Formations in this area is in excess
of 10,000 parts per million of total dissolved solids.

(41) 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.

(42) The Fox Hills Formation is the deepest underground source of drinking water
(USDW) within the area of review. Its base is situated at a depth of 1,225 feet at the location of
the proposed injection well, leaving approximately 8,053 feet between the base of the Fox Hills
Formation and the top of the Black Island Formation.

(43) 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 Minnkota’s application
pursuant to NDAC Section 43-05-01-11.4.

(44) 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 off of the well pads near the
J-ROC1 #1 (Well No. 37672), near the Herbert Dresser #1-34 (Well No. 4937), and near the
proposed NRDT-1 monitoring well.

(45) The top of the Red River Formation is at 8,455 feet, approximately 7,230 feet below
the base of the Fox Hills Formation and it provides an additional zone of monitoring between the
Fox Hills Formation and the Black Island and Deadwood Formations to detect vertical carbon
dioxide or fluid movement.

(46) 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. The Broom
Creek and Inyan Kara Formations provide additional zones of monitoring between the Fox Hills
Formation and the Black Island and Deadwood Formations to detect vertical carbon dioxide or
fluid movement.
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(47) No known or suspected regional faults or fractures with transmissibility have been
identified during the site-specific characterization. Features within the Icebox Formation are
primarily related to compaction, with no presence of natural fractures. Closed-tension fractures
were observed in the Deadwood B Member and commonly coincident with compaction features.
Compaction features are parallel to bedding and commonly filled with clay minerals, reducing
porosity. One high angle thrust fault in the Precambrian was identified within the area of review
that vertically terminates well below the injection and confining zones. The Deadwood A
Member sands overly the Precambrian, and will not be injected into, preventing pressure
exposure that could create failure on the fault.

(48) Geochemical simulation performed with the injection stream and data obtained from
the injection zone determined approximately an 8% increase in cumulative injection potential.
Conservatively high carbon dioxide exposure simulations to the cap rock determined that
geochemical changes will be minor and will not cause substantive deterioration compromising
confinement.

(49) 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.

(50) Both the injection and monitoring wells are equipped with DTS fiber optic cables
enabling continuously monitored external mechanical integrity. The proposed McCall #1
injector will have an annual temperature log run on the casing string that is not equipped with
DTS fiber optic cable to meet the external mechanical integrity requirements of NDAC Section
43-05-01-11.1.

(51) 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 Minnkota Center MRYS Deadwood Storage Facility #1 in Oliver
County, North Dakota, is hereby authorized and approved.

(2) Minnkota Power Cooperative, Inc., its assigns and successors, is hereby authorized to
store carbon dioxide in the Black Island and Deadwood Formations in the Minnkota Center MRY'S
Deadwood Storage Facility #1.

(3) The Minnkota Center MRYS Deadwood Storage Facility #1 shall extend to and include
the following lands in Oliver County, North Dakota:

TOWNSHIP 142 NORTH, RANGE 84 WEST
THE S/2 SE/4 OF SECTION 35, AND THE S/2 OF SECTION 36,
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TOWNSHIP 142 NORTH, RANGE 83 WEST

ALL OF SECTIONS 28, 29, 31, 32, 33 AND 34, THE SE/4 SE/4 OF SECTION 19, THE
SE/4 AND S/2 SW/4 OF SECTION 20, THE S/2 AND S/2 N/2 OF SECTION 21, THE
SW/4 NW/4, W/2 SW/4, AND SE/4 SW/4 OF SECTION 22, THE SW/4 AND SW/4 SE/4
OF SECTION 26, THE W/2, SE/4, AND W/2 NE/4 OF SECTION 27, THE E/2, E/2 SW/4,
AND SE/4 NW/4 OF SECTION 30, AND THE W/2, NE/4, AND W/2 SE/4 OF SECTION
35,

TOWNSHIP 141 NORTH, RANGE 84 WEST
ALL OF SECTIONS 1 AND 12, THE E/2, E/2 SW/4, AND E/2 E/2 NW/4 OF SECTION 2,
AND THE NE/4, E/2 NW/4, AND NE/4 SE/4 OF SECTION 13,

TOWNSHIP 141 NORTH, RANGE 83 WEST

ALL OF SECTIONS 2, 3, 4, 5, 6, 7, 8, 9, 10, 16, 17 AND 18, THE W/2 SW/4 OF
SECTION 1, THE W/2, NE/4, W/2 SE/4, AND NE/4 SE/4 OF SECTION 11, THE W/2
NW/4, NE/4 NW/4, AND NW/4 SW/4 OF SECTION 12, THE N/2 NW/4, SE/4 NW/4,
NW/4 NE/4, W/2 SW/4 NW/4, AND NE/4 SW/4 NW/4 OF SECTION 14, THE N/2 N/2,
SE/4 NE/4, AND SW/4 NW/4 OF SECTION 15, THE N/2 N/2, SE/4 NW/4, AND SE/4
NE/4 OF SECTION 19, THE N/2 OF SECTION 20, AND THE W/2, W/2 NE/4, AND
NW/4 SE/4 OF SECTION 21.

(4) Injection into the Minnkota Center MRYS Deadwood Storage Facility #1 shall not occur
until Minnkota Power Cooperative, Inc. has met the financial responsibility demonstration pursuant
to Order No. 31588, Case No. 29034.

(5) This authorization does not convey authority to inject carbon dioxide into the Minnkota
Center MRY'S Deadwood Storage Facility #1; an approved permit to inject for the proposed McCall
#1 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 provisions of NDAC Chapter 43-05-01 where applicable, and
this order.

(7)  Definitions.
“Area of review” in this case means the delineated extent of the reservoir where injection activities
through the life of the project will create sufficient pressure increase to drive formation fluids into a

USDW through a potential conduit.

“Cell” in this case means individual cell blocks of the geologic model; each cell is approximately
500 feet by 500 feet.

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

(8) The storage facility operator shall comply with all conditions of this order, the permit to
inject, and NDAC Chapter 43-05-01, where applicable. 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 NDAC Chapter 43-05-01, where applicable.

(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 NDAC Chapter 43-05-01, where applicable.

(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, and notify the Commission within 24 hours of carbon dioxide
detected above the 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 of this order, the permit to inject, and NDAC Chapter 43-05-01, where applicable.
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) 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 therein.

(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 NDAC Chapter 43-05-01, where applicable.
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(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) Atreasonable 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.

(21) The storage facility operator shall notify the Director at least 48 hours in advance to
witness a mechanical integrity test 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 13CR-80 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 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.
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(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.

(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 McCall #1 injector.

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

(31) This storage facility authorization and permit shall be reviewed 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 facility operator shall pay fees pursuant to NDAC Section 43-05-01-17

annually, no more than thirty days after the receipt of 26 U.S. Code § 45Q tax credits, unless
otherwise approved by the Director.

(33) This order shall remain in full force and effect until further order of the Commission.
Dated this 21st day of January, 2022.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor
/s/ Wayne Stenehjem, Attorney General

/s/ Doug Goehring, Agriculture Commissioner
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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 1/28/2022
enclosed in separate envelopes true and correct copies of the attached Order No.
31586 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. 29032:

Lawrence Bender Dave Berger
Fredrikson & Byron 2531 37th Ave SW
PO BOX 1855 Center, ND 58530

Bismarck, ND 58502-1855

w
Je ean
Oil & Gas Division

On this 1/28/2022 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.

DAWN MARQUARDT
NOTARY PUBLIC
STATE OF NORTH DAKOTA taye of North Dakota,
MY COMMISSION EXPIRES NOV. 09, 2025 County of Burléigh
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STATE OF NORTH DAKOTA

OFFICE OF ATTORNEY GENERAL

www.attorneygeneral.nd.gov
(701) 328-2210

Drew H. Wrigley CIVIL LITIGATION
NATURAL RESOURCES

ATTORNEY GENERAL AND INDIAN AFFAIRS
500 NORTH 9™ STREET

BISMARCK, ND 58501-4509
(701) 328-3640 FAX (701) 328-4300

June 29, 2022
via US Certified Mail

Mickie McNulty-Eide

Clerk of District Court/Recorder
PO Box 125

115 West Main

Center, ND 58530

Re:  Filing of Minnkota Center MRYS Broom Creek Storage Facility #1 — Order No. 31583
Filing of Minnkota Center MRYS Deadwood Storage Facility #1 — Order No. 31586
Storage Facility Permit
Certificate of Issuance

Dear Ms. McNulty-Eide:

Enclosed for filing pursuant to North Dakota Century Code § 38-22-11 is the Certificate of
Issuance and supporting Orders for the above referenced matters along with Check No. 54649784
to cover the recording fees.

The recorded documents can be returned to me at 500 North 9™ Street, Bismarck, ND, 58501-
4509. If you have any questions, you can reach me at 701 328-3640

Sincerely

‘Steven B. Nelson
Assistant Attorney General

SBN/mjh
Enclosures



INDUSTRIAL COMMISSION OF NORTH DAKOTA

Crew H. Wrigley
Governor

Doug Goehring
Aitorney General

Agriculture Commissioner

I, Karlene Fine, Executive Director and Secretary to the Industrial Commission of

North Dakota, do hereby certify that the attached copy of Order No. 31586 is a true and

exact copy of Order No. 31586 on file in the Office of the Industrial Commission, State
Capitol, Bismarck, North Dakota.
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Karlene Fine, Executive Director and Secretary
State Capitol, 14th Floor - 600 E Boulevard Ave Dept 405 - Bismarck, ND 58505-0840
E-Mail: kfine@nd.gov
Phone; (701) 328-3722

www nd aov



N O R T H NORTH_DAKOTA

ng@-ﬁ!@ | Mineral Resources

Be Legendary.”

June 13, 2022

Minnkota Center MRYS Deadwood Storage Facility #1
Oliver, North Dakota

Order No. 31586

STORAGE FACILITY PERMIT

CERTIFICATE OF ISSUANCE

Minnkota Power Cooperative, Inc. made application to the Commission, on May 28, 2021, for an order authorizing
geologic storage of carbon dioxide from the Milton R. Young Station in the amalgamated storage reservoir pore space
of the Deadwood Formation, in portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19,
20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34 and 35, Township 142 North, Range 83 West, Sections 1, 2, 12 and 13,
Township 141 North, Range 84 West, Sections 1,2, 3,4, 5,6, 7, 8, 9, 10, 11,12, 14,15, 16, 17, 18, 19, 20 and 21,
Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant to North Dakota Administrative Code
Section 43-05-01, and such other relief as is appropriate.

The Commission approved this application January 21, 2022:

Order No. 31586 is attached and establishes the Minnkota Center MRYS Deadwood Storage Facility #1 to include
the following lands:

TOWNSHIP 142 NORTH. RANGE 84 WEST, 5TH PM
THE S/2 SE/4 OF SECTION 35, AND THE S/2 OF SECTION 36,

TOWNSHIP 142 NORTH. RANGE 83 WEST. 5THPM

ALL OF SECTIONS 28, 29, 31, 32, 33 AND 34, THE SE/4 SE/4 OF SECTION 19, THE SE/4 AND S/2 SW/4 OF
SECTION 20, THE S/2 AND S/2 N/2 OF SECTION 21, THE SW/4 NW/4, W/2 SW/4, AND SE/4 SW/4 OF
SECTION 22, THE SW/4 AND SW/4 SE/4 OF SECTION 26, THE W/2, SE/4, AND W/2 NE/4 OF SECTION 27,
THE E/2, E/2 SW/4, AND SE/4 NW/4 OF SECTION 30, AND THE W/2, NE/4, AND W/2 SE/4 OF SECTION
35,

TOWNSHIP 14] NORTH., RANGE 84 WEST. 5TH PM
ALL OF SECTIONS 1 AND 12, THE E/2, E/2 SW/4, AND E/2 E/2 NW/4 OF SECTION 2, AND THE NE/4, E/2
NW/4, AND NE/4 SE/4 OF SECTION 13,

TOWNSHIP 141 NORTH. RANGE 83 WEST. 5TH PM

ALL OF SECTIONS 2,3.4,5.6,7.8,9,10. 16, 17 AND 18, THE W/2 SW/4 OF SECTION |, THE W/2, NE/4,
W/2 SE/4. AND NE/4 SE/4 OF SECTION 11. THE W/2 NW/4, NE/4 NW/4. AND NW/4 SW/4 OF SECTION 12,
THE N/2 NW/4, SE/4 NW/4, NW/d4 NE/4, W/2 SW/4 NW/4, AND NE/4 SW/4 NW/4 OF SECTION 14, THE N/2
N/2. SE/4 NE/4, AND SW/4 NW/4 OF SECTION 15. THE N/2 N/2, SE/4 NW/4. AND SE/4 NE/4 OF SECTION
19. THE N/2 OF SECTION 20. AND THE W/2, W/2 NE/4, AND NW/4 SE/4 OF SECTION 21.
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Order No. 31587 is attached and establishes amalgamation of the storage reservoir pore space.
Order No. 31588 is attached and 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,

P Gl

LynnD. Helms

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



Doug Burgum
Governor

INDUSTRIAL COMMISSION OF NORTH DAKOTA

Drew H. Wrigley

Doug Goehring
Attorney General

Agriculture Commissioner

I, Karlene Fine, Executive Director and Secretary to the Industrial Commission of

Notth Dakota, do hereby certify that the attached copy of Order No. 31586 issued in Case

No. 29032 is a true and exact copy of Ordet No. 31586 on file in the Office of the Industrial

Commission, State Capitol, Bismarck, North Dakota.
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BEFORE THE INDUSTRIAL COMMISSION

OF THE STATE OF NORTH DAKOTA

CASENO. 29032
ORDER NO. 31586

IN THE MATTER OF A HEARING CALLED ON
A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF MINNKOTA
POWER COOPERATIVE, INC. REQUESTING
CONSIDERATION FOR THE GEOLOGIC
STORAGE OF CARBON DIOXIDE IN THE
DEADWOOD FORMATION FROM THE
MILTON R. YOUNG STATION LOCATED IN
SECTIONS 35 AND 36, T.142N., R.84W.,
SECTIONS 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32,
33, 34 AND 35, T.142N., R.83W., SECTIONS 1, 2,
12 AND 13, T.14IN., R.84W., SECTIONS 1, 2, 3, 4,
5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20
AND 21, T.14IN., R.83W., OLIVER COUNTY,
ND PURSUANT TO NDAC SECTION 43-05-01.

ORDER OF THE COMMISSION

THE COMMISSION FINDS:
(1)  This cause came on for hearing at 9:00 a.m. on the 2nd day of November, 2021.

(2) Minnkota Power Cooperative, Inc. (Minnkota) made application to the Commission
for an order authorizing geologic storage of carbon dioxide from the Milton R. Young Station in
the amalgamated storage reservoir pore space of the Deadwood Formation, in portions of
Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27,28, 29,
30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13,
Township 141 North, Range 84 West, Sections 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 15,16, 17,
18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant
to North Dakota Administrative Code (NDAC) 43-05-01, and such other relief as is appropriate.

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

(4) Case Nos. 29029, 29030, 29031, 29032, 29033, and 29034 were combined for the
purposes of hearing.
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(5) Case No. 29029, also on today’s docket, is an application by Minnkota for an order
authorizing geologic storage of carbon dioxide from the Milton R. Young Station in the
amalgamated pore space of the Broom Creek Formation in portions of Sections 35 and 36,
Township 142 North, Range 84 West, Sections 19, 20, 21, 22,26, 27, 28, 29, 30, 31, 32, 33, 34,
and 35, Township 142 North, Range 83 West, Sections 1, 2,12, and 13, Township 141 North,
Range 84 West, Sections 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21,
Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant to NDAC Chapter
43-05-01.

(6) Case No. 29030, also on today’s docket, is an application filed with the Commission
by Minnkota for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22,
26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2,
12, and 13, Township 141 North, Range 84 West, Sections 1,2,3,4,5,6,7,8,9,10,11, 12, 14,
15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota in the Broom Creek Formation, 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.

(7)  Case No. 29031, also on today’s docket, is 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 located in portions of Sections 35 and 36, Township 142 North, Range 84
West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North,
Range 83 West, Sections 1, 2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83
West, Oliver County, North Dakota in the Broom Creek Formation, pursuant to NDAC Section
43-05-01-09.1.

(8) Case No. 29033, also on today’s docket, is an application filed with the Commission
by Minnkota for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22,
26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2,
12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3, 4, 5,6,7,8,9,10,11, 12, 14,
15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota in the Deadwood Formation, 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 NDCC
Section 38-22-10.

(9) Case No. 29034, also on today’s docket, is 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 located in portions Sections 35 and 36, Township 142 North, Range 84 West,
Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83
West, Sections 1, 2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5, 6, 7,
8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver
County, North Dakota in the Deadwood Formation, pursuant to NDAC Section 43-05-01-09.1
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(10) Commission staff requested to take administrative notice of the well files and

geophysical logs of all wells within or nearby the area of review, to which Minnkota had no
objection.

(11) The record in these matters was left open to receive additional information from
Minnkota. Such information was received on November 16, December 8, and December 10,
2021, and the record was closed.

(12) Pursuant to NDCC Section 38-22-06 and NDAC Section 43-05-01-08: The notice of
filing of the application and petition and the time and place of hearing thereof was given, and that
at least 45 days prior to the hearing, Minnkota, as the applicant, did give notice of the time and
place of said hearing and the Commission has accepted the notice as adequate, and that the
applicant did, at least 45 days prior to the hearing, file with the Commission engineering,
geological and other technical exhibits to be used and which were used at said hearing, and that the
notice so given did specify that such material was filed with the Commission; that due public

notice having been given, as required by law, the Commission has jurisdiction of this cause and the
subject matter.

(13) 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 to all entities under
NDCC Section 38-22-06 and NDAC Section 43-05-01-08. Publication was made September 29,
2021, and the comment period for written comments ended at 5:00 PM CDT November 1, 2021.
The hearing was open to the public to appear and provide comments.

(14) The Commission received a letter from the State Historical Society of North Dakota
on October 22, 2021 indicating it reviewed the application of Minnkota and recommends a Class
IIT (pedestrian survey) in the project area for the proposed monitoring well. Minnkota agrees to
take the activity of performing a Class III pedestrian survey and State Historic Preservation
Office issuance of a determination of effect, prior to commencing construction on the well pad,
as a condition precedent of the drilling permit for the NRDT-1 monitoring well.

(15) The Commission received a letter from the Dakota Resource Council (DRC) on
November 1, 2021 indicating concern with the safety of this project. DRC states there should be
more robust regulation around carbon storage that will ensure that blow outs and leakage cannot
occur. DRC is concerned with Appendix E of the filed application indicating loss of mechanical
integrity injection wells-tubing/packer leak being classified as serious and likely to occur. DRC
states if this were to occur, it could greatly affect both the natural and human environment and if
this were a chronic problem, it could potentially derail the entire project and waste millions in
taxpayer dollars. DRC is concerned that if the leakage were large enough, it could poison the
surrounding air and ecosystem and greatly harm the health of people within the area.

DRC states research shows the injection of carbon dioxide has the potential for causing small
scale earthquakes that can rupture the seal of carbon storage. DRC notes that two Stanford
scientists recently concluded that while injection from CCS is unlikely to trigger large
earthquakes, even small earthquakes from the injection process can break the seal of a carbon
dioxide repository. DRC states the injection process of carbon dioxide storage is incredibly risky
and the geologic report for this permit and top scientists agree with these findings. DRC states
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this is likely why there are no internationally recognized standards for monitoring and verifying
that carbon dioxide sinks will remain underground.

DRC recommends that there is an internationally recognized system of monitoring and steps that
are taken to ensure every risk in the geologic report is classified as unlikely before this permit is
approved.

(16) Minnkota testified the tubing could leak based on experience, and such an event would
be serious and impact the project economically because they would have to stop injection to
replace the tubing or patch the casing. Minnkota testified that with this risk scenario, there is no
loss of containment. Minnkota testified that there are controls in place listed along with the risk
assessment, and that the risk likelihood is without the controls in place. The radius of influence
from a large carbon dioxide release from the wellhead was analyzed by Minnkota. The release
would be limited to approximately 2,153 feet at a concentration of 5,000 ppm with conservative
wind factors, and occupied dwellings would not fall within this radius.

Minnkota testified for an earthquake to occur, there would need to be a fault present and have
indicated there are no faults present within the storage reservoir or upper or lower confining
zones. Minnkota testified that the reservoirs and their associated injection pressures do not pose
a risk for inducing movement in the identified Precambrian basement fault to create a small or
large earthquake. Minnkota testified microseismic events caused by injection created fractures
will not be created due to the regulatory bottom hole pressure constraint of 90% of fracture
pressure. Minnkota testified it uses the fracture pressure gradient of the injection formation.
Minnkota included data showing it was unable to get the upper confining zone to break down to
get a fracture pressure at 10,985 and 10,867 psi, but the injection reservoir broke down at 8,231

psi.

(17) The Commission has rules and regulations in place to safeguard against tubing leaks or
blowouts. NDAC Section 43-05-01-11(10) requires all tubing strings must meet the standards
contained in subsection 6. All tubing must be new tubing or reconditioned tubing of a quality
equivalent to new tubing and that has been pressure-tested. For new tubing, the pressure test
conducted at the manufacturing mill or fabrication plant may be used to fulfill this requirement.

NDAC Section 43-05-01-11(11) requires all wellhead components, including the casinghead and
tubing head, valves, and fittings, must be made of steel having operating pressure ratings
sufficient to exceed the maximum injection pressures computed at the wellhead and to withstand
the corrosive nature of carbon dioxide. Each flow line connected to the wellhead must be
equipped with a manually operated positive shutoff valve located on or near the wellhead.

NDAC Section 43-05-01-11(12) requires all packers, packer elements, or similar equipment
critical to the containment of carbon dioxide must be of a quality to withstand exposure to carbon
dioxide.

NDAC Section 43-05-01-11(14) requires all newly drilled wells must establish internal and
external mechanical integrity as specified by the Commission and demonstrate continued
mechanical integrity through periodic testing as determined by the Commission. All other wells
to be used as injection wells must demonstrate mechanical integrity as specified by the
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Commission prior to use for injection and be tested on an ongoing basis as determined by the
Commission.

NDAC Section 43-05-01-11(17) requires all injection wells must be equipped with shutoff
systems designed to alert the operator and shut-in wells when necessary.

(18) The Commission has rules and regulations in place requiring the operator to
demonstrate seismicity will not interfere with containment and prohibiting fracturing of the
injection zone. NDAC Section 43-05-01-05(1)(b)(2)(m) requires the applicant must provide
information on the seismic history, including the presence and depth of seismic sources and a
determination that the seismicity would not interfere with containment.

NDAC Section 43-05-01-11.3(1) requires, except during stimulation, the storage operator shall
ensure that injection pressure does not exceed ninety percent of the fracture pressure of the
injection zone so as to ensure that the injection does not initiate new fractures or propagate
existing fractures in the injection zone. Injection pressure must never initiate fractures in the
confining zone or cause the movement of injection or formation fluids that endanger an
underground source of drinking water. All stimulation programs are subject to the

Commission’s approval as part of the storage facility permit application and incorporated into
the permit.

(19) The Commission received a letter from CCUS Consultant Geoscientist, Daniel R.
Zebrowski (Zebrowski) on October 29, 2021 stating Minnkota’s permit application does not
comply with NDCC Chapter 38-22 and NDAC Chapter 43-05-01 and that there is potential for
leakage of the carbon dioxide from the injection formation. Zebrowski states that failure of the
carbon dioxide storage facility could allow for contamination of the near surface freshwater
aquifers and surface water features. Additionally, that technical data presented by Minnkota to
the North Dakota Industrial Commission reveal incomplete evaluation of geologic data,
engineering data, and 2D and 3D geophysical data to properly assess and characterize the
confinement formation and injection formations and lower confinement formations as described
in their permit application.

Zebrowski references the seismic data collected by Minnkota and states they have failed to
display any geophysical maps constructed and calibrated with existing well data for subsurface
formations. Zebrowski states it is imperative the Commission reviews such geophysical data,
interpretations, and maps to fully understand the geological setting across the storage facility
area and the proposed injection site location to ensure the cap-rock and containment formations
do not have faults which breach both and would allow for carbon dioxide to escape and
contaminate freshwater aquifers.

Zebrowski states Minnkota failed to display any 2D or 3D seismic data from the surface to the
basement within the storage facility and area of review in support of their carbon dioxide storage
permit application. Zebrowski questions why Minnkota completed required work and then did
not display final products in support of the storage facility permit application, and why no 3D
seismic lines which directly tie the proposed injection well were depicted to the Commission in
support of the carbon dioxide storage application. Zebrowski states four 2D seismic lines were
acquired and processed which directly tie the proposed injection well yet none of this data is
utilized in support of the carbon dioxide storage facility permit application and depicted for the
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Commission. Zebrowski states that additional 2D seismic legacy data is available within the
storage facility area.

Zebrowski states Minnkota has displayed partial lines (250°-400° of data out of over 9,000’ of
data) from two different 3D seismic impedance volumes which only depict the Icebox Formation
and the Black Island and Deadwood Formations. Zebrowski states utilizing the limited amount
of impedance 3D seismic data presented in support of the carbon dioxide storage facility permit
application allows for one to interpret several faults within the Icebox, Black Island, and
Deadwood Formations. Zebrowski states the applicant states an evaluation has been completed
from the Deadwood Formation to freshwater aquifers, and that 3D seismic data and
interpretations displayed to the Commission are incomplete and lack technical merit for the
Commission to make a reasonable evaluation of the carbon dioxide storage container integrity.
Zebrowski states one can clearly depict near vertical faults within the Icebox, Black Island, and
Deadwood Formations utilizing the applicant’s 3D seismic data.

Zebrowski states the applicant directly accepts a much higher degree of risk for carbon dioxide
storage facility failure of the cap-rock and injection formations by withholding critical scientific
data and the Commission should not allow the State of North Dakota to accept additional risk of
a carbon dioxide storage facility containment failure.

Zebrowski includes images of Figure 2-7 from Minnkota’s application. Zebrowski provided
edited images from Minnkota’s application, captioned Figure 2-7, Figure 2-7(a), and Figure
2-7(b). On Figure 2-7 Zebrowski asks where are formation tie in points? On Figure 2-7(a)
Zebrowski states Icebox, Black Island, and Deadwood 3D seismic structure and isopach maps
are not presented, and that they should have been included in support of the carbon dioxide
storage permit application. Zebrowski claims this data is required to effectively evaluate the
storage facility area and integrity. Zebrowski states that without this data, the North Dakota
Industrial Commission will be making a carbon dioxide storage facility permit decision based
solely on subsurface well control data, and thus why acquire 2D and 3D seismic data? On Figure
2-7(b) Zebrowski states that data is missing above the Icebox Formation and below the
Precambrian. Zebrowski states that interpretation of the limited 3D impedance lines depicts
several near vertical faults within the Deadwood Formation, and such faults are typical for the
Williston Basin. Zebrowski states the faults interpreted may also breach the cap-rock formation.
Zebrowski asks why 3D seismic data above and the Icebox Formation below the Deadwood
Formation have been removed? Zebrowski states that deliberately covering up 3D seismic data
from a permit application leads to suspicion of the applicant’s interpretations of the data.

Zebrowski states the applicant projects a direct well tie via synthetic seismogram on Figure 2-7
(west 3D seismic survey), and that no formation tops are displayed on the synthetic trace from
the well log data for the J-LOC #1. Zebrowski asks where is the top and base of the Icebox,
Black Island, and Deadwood Formations displayed on the synthetic seismogram? Zebrowski
states that it could be asked from the amount of data displayed, if this is the Icebox and
Deadwood Formations? Zebrowski states that the applicant has not proven the seismic data
displayed is the top and base of the Icebox, Black Island and Deadwood Formations. Zebrowski
states that seismic frequencies of the synthetic trace are much higher than the actual 3D seismic
data displayed and are not an exact seismic tie and can lead to mis-ties of both 2D and 3D
seismic data.
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Zebrowski states no 3D seismic data and synthetic seismogram ties from the J-ROCI #1
wellbore are depicted in the permit application. Zebrowski states data quality at the J-ROCI #1
is probably poor which does not allow for a direct synthetic seismogram tie of the 3D seismic
data and well log data from the J-ROC1 #1 and J-LOC #1 depict different stratigraphy at the top
of the Deadwood Formation and asks if the Black Island and Deadwood Formations are
displayed in Figure 2-7.

Zebrowski states the permit application indicates additional seismic surveys within the area of
review to monitor the carbon dioxide plume for this potential carbon dioxide storage facility site.

Zebrowski asks why budget money if there is no intention to display data, interpretation, and
results.

Zebrowski references a report, “North Dakota Integrated Carbon Storage Complex Feasibility
Study” and states there are no geophysical maps or 3D seismic lines in it. Zebrowski includes
Figure A-5 from the report and states they are displayed to inform the Commission of how some
data can be interpreted differently and what is stated may not necessarily be correct. Zebrowski
states the figure is captioned “Map view of seismic amplitude time slice through the Broom
Creek Formation with interpreted geobodies. High amplitude values (blue) caused by thin bed
tuning indicate the blue amplitude are interdunal carbonates.” Zebrowski states the caption is
incorrect and does not indicate the blue amplitude are interdunal carbonates. Zebrowski states
thin bed tuning relates to the ability of seismic data to resolve the top and base of a seismic
event. Zebrowski states as the thickness between the top and base decrease the seismic character
will not be able to resolve top and base thickness. Zebrowski states one must have an existing
well (none depicted in figure) with a sonic log and porosity logs directly tied to each seismic
event to justify that statement. Zebrowski states a more reasonable interpretation is the positive
amplitude events (blue) depicted are a shale/siltstone within the Deadwood [sic] Formation and
the amplitude scale varies within the formation which makes it appear there are three separate
geologic features, when it is one formation or geologic feature. Zebrowski states the fourth blue
amplitude created in Figure A-5 is not defined as an interdunal carbonate.

Zebrowski includes Figure B-10 and B-10(a) from the same report. Zebrowski references Figure
B-10(a) and states a partial interpretation of the same time slice clearly depicts a fault with a NE
to SW orientation adjacent to the Flemmer-1 wellbore. Zebrowski states the features within the
orange boundaries appear to be additional faults and are not a channel feature as stated.
Zebrowski states channel features can usually be distinguished by a contrast from the outer edges
(overbank-channel area) of a channel, not from the middle as has been suggested while viewing
time slice data. Zebrowski asks, “How can the middle of a channel contrast (same
rock-stratigraphy)?” Zebrowski states one can see stripping effects (acquisition footprint) within
this 3D seismic data set.

Zebrowski includes Figure B-11, from an uncited source, stating it depicts a combination of 3D
vertical seismic line with an associated time slice. Zebrowski states the figure was included to
~demonstrate to the Commission one can identify both faults and channels utilizing existing 3D
seismic data. Zebrowski notes the channel displayed on the time slice is recognized by the
overbank-channel contrast, and that both positive and negative amplitudes are demonstrated in

this example. Zebrowski states, “The faults have zero amplitudes (white) depicted, are in the
middle of a fault.”
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Zebrowski states the Department of Energy (DOE) has utilized time slice data for past carbon
dioxide projects. Zebrowski references an article published by DOE in 2013 “Time-lapse
surface seismic inversion with thin bed resolution for monitoring carbon dioxide sequestration: A
case study from Cranfield, Mississippi” depicting several time slices. Zebrowski includes Figure
#3 from the article and states it depicts four time slices of the Tuscaloosa injection zone across
the entire 3D seismic survey. Zebrowski states the first time slice is pre-injection of carbon
dioxide, the second post injection of carbon dioxide. Zebrowski states one can easily recognize
the difference in the seismic data from carbon dioxide as stated in the article. Zebrowski adds
one can easily recognize at least one major fault within the area of review, trending in a NW to
SE orientation. Zebrowski includes Figure #4(a) from the article and states it depicts a portion
of the inline from the 3D seismic survey. Zebrowski states the inline extends the entire length of
the 3D seismic survey and notes the fault can clearly be recognized on inline 1102. Zebrowski
includes Figure #5 as a comparison of the amount of 3D seismic data the applicant has given the
Commission to evaluate this carbon dioxide storage facility permit. Zebrowski states only the
Tuscaloosa (injection zone) Formation is depicted in Figure #5.

Zebrowski states one can assume the 3D seismic data quality around the injection well is
probably poor as there is a lake adjacent to the proposed carbon dioxide injection well and within
the storage facility area. Zebrowski states without proper undershooting (acquisition) of the lake
a large data gap at the surface will be observed on the 3D seismic data volume. Zebrowski
includes Figure #8 and states it depicts similar large surface data gaps on the seismic line
displayed.

Zebrowski includes Figure #6 and states it depicts one of the 3D impedance lines (Figure 2-7
(B-B)) taken from the applicant’s storage facility permit application with a similar scale for
appearance and comparison to Figure #5. Zebrowski states it is impossible for the Commission
to evaluate the cap-rock and injection formation integrity of the storage facility area from this
limited amount of data. Zebrowski states the applicant depicts less than 3.1% of the actual data
of one strike line from the 3D seismic survey, and that 96.9% of the seismic line depicted in
Figure 2-7 is missing.

Zebrowski references Figure #8 and includes Figure #8a, and states it depicts a Gulf Oil
Company seismic line over Little Knife Field located in the Williston Basin which has been
published several times. Zebrowski references Figure #8 and states it depicts the entire 2D
seismic line. Zebrowski references Figure #8a and states it demonstrates the same amount of
seismic data Minnkota depicts in the storage facility permit application. Zebrowski states the
applicant has denied the Commission the opportunity to review and evaluate 2D and 3D seismic
data acquired and processed specifically for this carbon dioxide storage facility permit
application.

Zebrowski states the applicant should display several strike lines, dip lines and arbitrary lines
from the 3D seismic volumes which display normal migrated (black and white wiggle trace
filled) seismic data from surface to well below the Precambrian in support of this carbon dioxide
storage facility permit application. Zebrowski states several lines should directly tie the
proposed injection and monitor wells, and that the applicant could also display several time
slices of the 3D volume from 1.00 seconds to 1.40 seconds “(20 msec intervals)” wherein the
Commission can have confidence the cap rock and injection formations are free of any faults
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which might breach the formations and allow carbon dioxide to escape and contaminate
freshwater aquifers.

Zebrowski states all 2D seismic data could also be displayed from surface to below the
Precambrian with the carbon dioxide storage facility permit application. Zebrowski believes by
including critical geophysical data requested above the Commission and public would have a

higher degree of confidence of carbon dioxide containment in the proposed carbon dioxide
storage facility area.

Zebrowski states the applicant has utilized DOE funds to characterize the proposed Tundra
(CarbonSAFE III) carbon dioxide storage facility. Zebrowski states all data (including all
geologic well data, 2D and 3D geophysical data, reports, simulations, etc.) are public record and
can be obtained by any United States citizen. Zebrowski states the eastern 3D seismic survey
and all 2D seismic lines are not proprietary (funded by DOE), and that the western 3D seismic
survey appears to be licensed, but can be released to North Dakota government officials per the
3D seismic license agreement. Zebrowski states, “The applicant has yet to deposit any G&G
data (well log, maps, seismic data, reports, simulations, etc.) from this research project to the

EDX (Energy Data Exchange) repository operated by DOE/NETL for peer review and exchange
of ideas.”

Zebrowski supplies Figure #9 and states the applicant has failed to address the linear geologic
surface feature which is within the 3D seismic survey outline, proposed carbon dioxide storage
facility area and the area of review, approximately 1.2 miles from the proposed carbon dioxide
injection well. Zebrowski states linear geologic surface features are usually associated with
subsurface faults. Zebrowski states several linear geologic surface features are depicted on the
North Dakota State Government website (nd.gov/gis/apps/HubExplorerV2/) within the area of
review. Zebrowski states the applicant has stated no faults are present within the storage facility
area and area of review. Zebrowski states a linear geologic surface feature could have a large
subsurface fault(s) which potentially fault freshwater aquifers and extend several thousand feet
below the surface.

Zebrowski supplies Figure #10 and states it depicts existing 2D seismic data over the proposed
storage facility area which has not been depicted in this carbon dioxide storage facility permit
application. Zebrowski states several long regional 2D seismic lines were probably licensed for
the evaluation of this storage facility permit at the inception of this carbon dioxide sequestration
project. Zebrowski states Figure #9 [sic] also depicts the approximate location of the storage
facility area and 3D seismic survey locations along with the location of the linear geologic
surface feature. Zebrowski states the existing 2D seismic data would be extremely important to
assist the Commission in determining the vertical and horizontal extent of the Deadwood storage
facility area. Zebrowski states the applicant could also depict the full migrated 2D seismic lines
previously licensed to the Commission for review.

Zebrowski states the applicant may have licensed an existing regional 2D seismic line
(81087-3983) which is an east-west line located approximately 2,200’ south of the J-ROC1 #1
wellbore and within the storage facility area and the area of review. Zebrowski states this line
extends over five miles east and five miles west of the proposed carbon dioxide injection well.
Zebrowski states the applicant has not mentioned or displayed this line in the carbon dioxide
storage facility permit application. ~Zebrowski states this line is required to assist in
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characterization of the carbon dioxide storage facility area and the area of review in an east-west
direction. Zebrowski states additional existing 2D seismic data may have also been licensed by
the applicant within the storage facility area and area of review and are not depicted for this
carbon dioxide storage facility permit application. Zebrowski states that if available from
applicant, this data could be useful to fully evaluate the storage facility area and area of review
for potential regional and localized faults.

Zebrowski includes Figure 2-14(a) and states it is the same lithofacies distribution model from
the applicant’s permit with an interpretation of several faults within the carbon dioxide storage
facility area. Zebrowski states the interpreted faults appear to be associated with 2D and 3D
seismic interpretations not depicted in the permit application. Zebrowski states the faults could
easily extend much higher in the section as Precambrian is below the Deadwood and Icebox
Formations, and that such faults could be associated linear basement features.

Zebrowski states pursuant to NDCC Chapter 38-22 (Carbon Dioxide Underground Storage) and
NDAC Chapter 43-05-01 (Geologic Storage of Carbon Dioxide) the applicant has not presented
all technical work required for the North Dakota Industrial Commission to make a
comprehensive decision on the storage facility area and integrity from the carbon dioxide storage
facility permit application. ~Zebrowski states applicant has withheld vital geologic and
geophysical data, incorrectly displayed geologic and geophysical data, or did not acquire
geological and geophysical data required in the permit application which could reduce the risk of
a carbon dioxide storage facility failure.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(1):

1.) Applicant has failed to provide and depict all characterization interpretations and correct
detailed seismic data and interpretations, geologic/geophysical maps, and cross sections for
a comprehensive evaluation of the carbon dioxide storage facility permit application as
required by the State of North Dakota and the Commission.

2.) Applicant has failed to acquire MDT, FMI, or QuantaGeo logs at the proposed injection
wellbore (J-ROCI #1) location or within the carbon dioxide storage facility area as required
by the State of North Dakota.

3.) Applicant has failed to address a linear geologic surface feature within the proposed
storage facility area which usually indicate the presence of subsurface faults as required by
the State of North Dakota.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(2):

[.) Applicant has not demonstrated the storage facility is suitable and feasible for carbon
dioxide injection and storage by withholding critical geological/geophysical maps and both
2D and 3D seismic data (strike lines, dip lines, arbitrary lines, time slices, etc.) for
interpretation and inspection by the State of North Dakota and the Commission. Strike
lines, dip lines, arbitrary lines, and time slices of 3D seismic volumes can easily verify the
presence of faults (storage containment failure) within the storage facility area. Figure
#2-7(b) depicts several interpreted faults within the Icebox Formation and Black Island and
Deadwood Formations from the existing 3D seismic data set.

(10)



Case No. 29032
Order No. 31 586

2.) Applicant has failed to run MDT logs over the confinement formation and injection b or
any other formation at the proposed injection well location (J-ROCI #1) or within the
storage facility area. Applicant does not have any microfracture in situ stress tests from the
J-ROCI #1 wellbore and cannot determine formation pressures, high quality fluid samples,
and permeability anisotropy within the storage facility area as required by the State of North
Dakota and the Commission. Applicant projects incomplete MDT data from a wellbore
located over 4.5 miles (outside the proposed storage facility area) from the proposed carbon
dioxide injection wellbore (J-ROC1 #1) wherein geologic conditions (depth, stratigraphy,
structure, dip rates, pressure, etc.) have changed above the cap rock formations, within the
cap rock formations, within the injection formation, and below the injection formation.
Applicant has failed to demonstrate the storage facility is suitable and feasible for carbon
dioxide injection and storage. Applicant failed to run an FMI or QuantaGeo log in the
proposed injection wellbore (J-ROCI1 #1) which can demonstrate faults and fractures above
the cap rock formations, within the cap rock formations, within the injection formation and
below the injection formations.

3.) Applicant has failed to demonstrate the storage facility is suitable and feasible for carbon
dioxide injection and storage.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(8):

1) Applicant has withheld detailed structure and isopach maps of the confining and
injection formations constructed from existing 2D and 3D seismic data from the carbon
dioxide storage facility permit application. This data can be directly calibrated to geological
well data from the proposed injection well. Applicant has withheld 2D and 3D seismic data
(lines, time slices, etc.) from the Commission and public. Applicant states no faults are
present in the area of review area but do not provide any evidence to the Commission to
support such statement. Figure 2-7(b) clearly depicts several interpreted faults within the
storage facility area and contrast with the applicant’s statement. Applicant could easily
provide such evidence to support their statement by making several inlines, cross lines, and
arbitrary lines from the migrated 3D seismic volume (surface to below Precambrian) to the
Commission. Applicant could also display time-slices from above the cap-rock formation
through the injection formations at “20 msec.” intervals utilizing the entire 3D seismic
volumes. This data is required to confirm that carbon dioxide will not escape from the
storage reservoir within the storage facility area. Applicant has failed to confirm from all

geologic, geophysical, and engineering data that carbon dioxide will not escape from the
storage reservoir.

2.) Zebrowski reiterates that the applicant has failed to run MDT logs and an FMI or
QuantaGeo log in the proposed injection wellbore (J-ROC1 #1).

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-06(10):
1.) Applicant’s permit clearly has a higher degree of containment failure risk which will
clearly endanger human health and endanger the environment (permanent contamination of

freshwater aquifers and surface water ponds, lakes, and streams). Faults are present within
confinement and injection zones.
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2.) Applicant has not addressed linear geologic surface features (which are usually
associated with faults) within the carbon dioxide storage facility area and the area of review.
Surface/near-surface fault(s) could extend downward through freshwater aquifers into
deeper formations. Carbon dioxide could escape confinement and travel through a series of
faults to freshwater aquifers and surface water (lakes, streams, etc.) If carbon dioxide
escapes and makes its way to the surface it will collect in surface sink areas and could
potentially kill all human and wildlife within surface sink areas.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(11):

1.) At the present, the applicant’s carbon dioxide storage permit application is not in the
public interest as the risk of carbon dioxide storage facility containment failure clearly
outweighs the removal of carbon dioxide from the atmosphere. Applicant has failed to
provide and depict all characterization data, interpretations, and maps for a comprehensive
evaluation by the State of North Dakota and the Commission of the carbon dioxide storage
facility area and area of review.

Zebrowski claims the applicant has failed to comply with NDCC Section 38-22-08(12):

I.) Applicant has not demonstrated the storage reservoir has been defined. The vertical
boundaries have not been determined directly over the proposed injection wellsite, storage
facility area, and a substantial portion of the area of review (storage reservoir). Applicant
has withheld critical geological/geophysical maps and both 2D and 3D seismic data for
interpretation and inspection by the State of North Dakota and the Commission. Applicant
has not provided accurate detailed structure maps and isopach maps of the cap rock
formations and injection formation which define the vertical and horizontal extent of the
potential carbon dioxide reservoir. Applicant has not depicted any seismic data (2D or 3D)
which depicts both the cap rock formation and the injection formation in this application.
Applicant has only depicted maps constructed from existing well control for the horizontal
and vertical boundaries of the storage reservoir. Applicant has not addressed interpreted
faults depicted in Figure 2-7(b). Applicant has not defined the horizontal and vertical
boundaries of the storage reservoir utilizing all existing and required scientific data.
Zebrowski reiterates that the applicant has failed to run MDT logs on the proposed injection
wellbore (JROC-1) and without formation pressure data the applicant cannot define the
horizontal and vertical boundaries of the storage reservoir as required by the State of North
Dakota.

Zebrowski claims, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits i.”

1.) Applicant has failed to depict accurate well log cross sections which depict the structural
configuration of the storage reservoir. Zebrowski references Figure 2-12b and states it
depicts two cartoon structure cross sections which are not accurate. The cross sections are
not displayed relative to sea level and do not indicate true formation dips of the geologic
conditions at the storage reservoir in a cross-section view. Regional well log structure maps
(Figure 2-13) are depicted in subsea depths while both cross sections depicted in Figure
2-12b are in measured depth or true vertical depth, not subsea depth. Accurate structural
cross sections could assist in identification of existing faults within the carbon dioxide

(12)



Case No. 29032
Order No. 31586

storage facility area and area of review. Zebrowski states the applicant has failed to comply .
with accurate structural cross sections as required by the State of North Dakota.

Zebrowski claims, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits j.”

1.) Zebrowski references Figure 2-7(b) and states it depicts several interpreted faults within
the injection zone that appear to transect the confining zone. Zebrowski states additional 2D
and 3D seismic data must be displayed to confirm the extent and orientation of faults within
the carbon dioxide storage facility area and area of review. Zebrowski reiterates the
applicant has failed to address a linear geologic surface feature approximately 1.2 miles
from the proposed injection well. Zebrowski states this linear geologic surface feature is
probably related to a large subsurface fault within the storage facility area and area of
review. Zebrowski states the near surface freshwater aquifers could be faulted and that the
faults could also extend several thousand feet below surface. Zebrowski reiterates the
applicant has failed to run MDT logs at the proposed injection well location (J-ROC1 #1) or
within the storage facility area. Zebrowski states the applicant projects incomplete MDT
data from a wellbore located over 4.5 miles from the proposed carbon dioxide injection
wellbore (J-ROCI #1). Zebrowski reiterates the applicant has failed to run an FMI or
QuantaGeo log in the proposed injection wellbore (J-ROCI #1) which can demonstrate
faults and fractures within the cap rock formations, injection formation, below the injection
formation, and within the storage facility area. Zebrowski states the applicant has no log
data within the storage facility area to determine if fractures or faults exist. Zebrowski
states the applicant cannot definitively state no fractures or faults are present in the storage
facility area without this data.

Zebrowski claims, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits k.” Zebrowski reiterates the applicant has not provided seismic data,
addressed faults depicted in Figure 2-7(b), and addressed linear geologic surface features.
Zebrowski reiterates the applicant has failed to run MDT logs over formations at the J-ROC1 #1.

Zebrowski states, “The applicant has failed to comply with NDAC Section 43-05-01(C-4)
Geologic Exhibits L.” Zebrowski reiterates the applicant has not run MDT logs and an FMI or
QuantaGeo log in the J-ROC1 #1.

Zebrowski states he does not object to carbon dioxide sequestration and that his goal is to assist
in evaluations from a public perspective and help reduce risk of potential carbon dioxide
containment failures. ~Zebrowski states the applicant could easily remedy most of the
deficiencies with additional time and completed work products suggested and required by the
State of North Dakota. Zebrowski states the applicant could not receive a Class VI (UIC)
injection well permit from the EPA with incomplete data (No MDT, FMI or QuantaGeo log) as
demonstrated in this carbon dioxide storage facility permit application.

Zebrowski, considering the evidence depicted within his letter, urges (on behalf of several
surface owners within the carbon dioxide storage facility area) the North Dakota Industrial
Commission to reject Minnkota Power Cooperative, Inc’s storage facility permit (Case No.
29032) until such time the applicant fulfills all requirements set forth by the State of North
Dakota in NDCC Chapter 38-22 and NDAC Chapter 43-05-01. Zebrowski states the applicant
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has burdened the State of North Dakota with additional containment failure risks with an
incomplete application that does not comply with North Dakota State Law. Zebrowski states it
would be extremely unfortunate if carbon dioxide injection begins and immediately escapes the
Black Island and Deadwood Formations.

(20) Minnkota testified it believes it is in complete compliance with the statutes and
regulations, and that comments made by Zebrowski stating the application does not comply with
NDCC Chapter 38-22 and NDAC Chapter 43-05-01, are an opinion.

Minnkota testified that the seismic interpretation was completed from the Precambrian basement
up through the Pierre Formation and that this interpretation included structural surfaces,
including the reservoirs of interest and confining layers. Minnkota testified this was included in
the model which was provided to the Commission as part of the application. Minnkota testified
in the Deadwood permit application, time structure maps were included that were constructed
and calibrated using existing well data, particularly Figure 2-55 and Figure 2-59.

Minnkota testified having seismic data and displaying seismic data is not a requirement of the
regulations, and that no data was withheld. Minnkota testified in the Deadwood application that
Figure 2-57 shows a 3D seismic line tied to the J-ROCI #1 well. Minnkota testified that 2D
seismic lines were collected as part of the project and permit application and did not display
them within the application since the four 2D lines are within the 3D seismic survey outline.
Minnkota testified 2D information was not included in the model, only the 3D data was.
Minnkota testified that 2D legacy seismic data was typically collected with lesser parameters
than modern standards and that it purchased 28 miles of 2D legacy seismic data in this area.
Minnkota testified such legacy data was purchased as part of the CarbonSAFE phase 2 feasibility
study, conducted by the Energy and Environmental Research Center (EERC) in 2016. The
datasets were deemed to have insufficient data quality in review, leading to performing
additional 2D and 3D data acquisitions.

Minnkota testified impedance volumes displayed are using smooth seismic horizons as a
framework, but that the initial model uses square grid blocks which are not able to capture the
smoothness of the structure. Minnkota testified the square grid blocks arranged in a vertical
orientation leave remaining artifacts in the final inversion results which present themselves as
vertical features, but that those features are only artifacts. Minnkota testified that acoustic
impedance volumes are not useful in interpreting structure and attempting to draw conclusions or
interpreting a fault from this dataset is not a sound method for geophysical interpretation.

Minnkota testified that the data necessary has been provided to address various rules related to
presence of any leakage pathways, lateral continuity of the formation, upper confining zones,
thickness, structure, and structural features that have the potential to serve as fluid
communication pathways, and structural or stratigraphic pinch outs in the region with figures in
the application. Minnkota testified it can supply additional data if the Commission finds
additional information relevant. Minnkota testified the inversion was focused on the reservoir
which was displayed to show data used for the geologic model and that there was not a good
inversion match above and below the reservoir.
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Minnkota testified that well logs from the J-LOC #1 and J-ROC1 #1 were used to calibrate well
log data to seismic data for both 3D seismic data sets, and BNI #1 log data was used for the
western seismic data set. Minnkota testified data quality from the J-ROCI #1 well was sufficient
to tie the well to the seismic data and used the east-west 2D seismic line acquired to tie the
western 3D seismic data set to the eastern data set. Minnkota testified this confirmed the well
tie for the western 3D survey to the J-LOC #1 well and is in agreement with the independent well
tie of the eastern 3D survey to the J-ROC1 #1 well.

Minnkota testified data sets referenced in paragraph 5 of page 4 and pages 5-7 of Zebrowski’s
comments were not used in this application as they were not connected to this application or the
location under consideration. Minnkota testified the data sets referenced in Zebrowski’s
comments are related to a different location in Mercer County and some data is from a different
state. ~ Minnkota testified several figures are from different formations, depositional
environments, and structural regimes and are not relevant to the application.

Minnkota testified surface infrastructure and obstacles such as Nelson Lake were considered in
the design of the 3D survey and appropriately addressed through source and receiver line
placement, and that the 3D seismic data was sufficient for interpreting and tying well log data to
the seismic data for interpretation of the formations of interest.

Minnkota testified the linear geologic surface features are glacial features and not relevant to the
deep subsurface geology. Minnkota testified freshwater sample data indicating faulting is
unsubstantiated and that no supporting information was provided by Zebrowski. Minnkota
testified that it and EERC reviewed available baseline freshwater sample data in the region and
collected samples.

Minnkota testified vertical features in Figure 2-14 from their application are modeling artifacts
at the edges of the seismic horizons put into the model as well as gentle structure from the
seismic data, and that the artifacts and structure were amplified in appearance by vertical
exaggeration.

Minnkota testified the implied failure to comply with statutory and regulatory requirements are
an opinion by Zebrowski, and that he does not have the authority to make those conclusions.
Minnkota testified an FMI log was run in the J-ROC1 #1 well, and that MDT was unable to be
acquired. Minnkota testified an MDT log is not a requirement for the storage facility permit
application, but is required prior to injection and will be performed and submitted.

(21) Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(j) the application is required to
provide the location, orientation, and properties of known or suspected faults and fractures that
may transect the confining zone in the area of review, and a determination that they would not
interfere with containment.

Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(k) the application must include data on the
depth, areal extent, thickness, mineralogy, porosity, permeability, and capillary pressure of the
injection and confining zone, including facies changes based on field data, which may include
geologic cores, outcrop data, seismic surveys, well logs, and names and lithologic descriptions.
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Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(1) the application is required to provide
geomechanical information on fractures, stress, ductility, rock strength, and in situ fluid
pressures within the confining zone. The confining zone must be free of transmissive faults or
fractures and of sufficient areal extent and integrity to contain the injected carbon dioxide
stream.

Pursuant to NDAC Section 43-05-01-05 (1)(b)(2)(0) the application is required to identify and
characterize additional strata overlying the storage reservoir that will prevent vertical fluid
movement, are free of transmissive faults or fractures, allow for pressure dissipation, and provide
additional opportunities for monitoring, mitigation, and remediation. There are no requirements
to include the 2D or 3D seismic lines in the application.

(22) The Commission believes Minnkota’s testimony sufficiently addresses the appearance
of vertical features in acoustic impedance volumes and in the geologic model cross section.

(23) The  Commission  notes  “Linear Geologic  Surface  Features” on
nd.gov/gis/apps/HubExplorerV2 are river channels and a glacial ice margin.

(24) Minnkota’s application provides adequate data to show suitability of the Black Island
and Deadwood Formations for geologic storage of carbon dioxide in the facility area.

(25) Minnkota’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.

(26) 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 or production from formations below the Black Island and Deadwood
Formations within the proposed facility area. Lignite coal is mined from the Sentinel Butte
Formation 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 location of the wells.
The lateral extent of the stabilized plume is large enough to prevent drilling for hydrocarbon
exploration in interior sections within the facility area, under the Black Island and Deadwood
Formations, without penetrating the stored carbon dioxide. While Minnkota does not foresee an
operator drilling through the carbon dioxide plume, they acknowledge controls would need to be
in place to consider it for any potential future exploration that would penetrate the storage
reservoir.

(27) Minnkota’s Milton R. Young Station 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.
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(28) Up to 4,000,000 metric tons of carbon dioxide will be captured annually from the
Milton R. Young Station. The captured carbon dioxide will be dehydrated, compressed,
transported to a Class VI well by a flow line, and then injected. Up to 1,170,000 metric tons of
carbon dioxide will be injected into the Black Island and Deadwood Formations annually.

(29) The entire length of flow line to be utilized for carbon dioxide transportation from the
capture facility to the wellhead falls within the facility area delineation and is under the
Jurisdiction of the Commission.

(30) Minnkota submitted supplemental information regarding the flow line. The
information contained in the supplement is from a FEED study performed by Burns &
McDonnell and materials and contractors have not been selected. When a final construction plan
is issued, Minnkota will submit notice of intent a minimum of seven days prior to commencing
construction on a form containing all required and requested information in accordance with
NDAC Section 43-02-03-29.1. Maximum operating pressure is expected to be 1,690 psi.

(31) The flow line will be equipped with a DAS/DSS/DTS fiber optic cable to detect leaks.

(32) The projected composition of the carbon dioxide stream is greater than 99.9% carbon
dioxide with trace quantities of water, nitrogen, argon, oxygen, sulfur dioxide, nitrogen dioxide,
and nitric dioxide.

(33) The proposed McCall #1 well will be tested, logged, and constructed to Class VI
requirements, to be located 1,978 feet from the north line and 257 feet from the west line of
Section 4, Township 141 North, Range 83 West, Oliver County, North Dakota.

(35) The proposed NRDT #1 well is to be located 2,148 feet from the south line and 691 feet
from the east line of Section 34, Township 142 North, Range 83 West, Oliver County, North
Dakota. This well is to be utilized as a direct method of monitoring the injection zone pursuant
to NDAC Section 43-05-01-11.4.

(36) Minnkota 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 well log,
seismic, and core data. 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
Deadwood B Member, the lower confining zone, the Icebox Formation, the upper confining
zone, and the Black Island and Deadwood Formations, the injection formations. Geostatistics
were used to distribute petrophysical properties throughout the confining zones. 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 No. 37380), critical threshold pressure for this storage facility
will be reached in the Black Island and Deadwood Formations during 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 predicted extent of the pressure front
from beginning to end of life of the project, at the time that injection ceases, was used to define
the area of review in this case.
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(37) The area proposed to be included within the storage facility is as follows:

TOWNSHIP 142 NORTH, RANGE 84 WEST
THE S/2 SE/4 OF SECTION 35, AND THE S/2 OF SECTION 36,

TOWNSHIP 142 NORTH, RANGE 83 WEST

ALL OF SECTIONS 28, 29, 31, 32, 33 AND 34, THE SE/4 SE/4 OF SECTION 19, THE
SE/4 AND S/2 SW/4 OF SECTION 20, THE S/2 AND S/2 N/2 OF SECTION 21, THE
SW/4 NW/4, W/2 SW/4, AND SE/4 SW/4 OF SECTION 22, THE SW/4 AND SW/4 SE/4
OF SECTION 26, THE W/2, SE/4, AND W/2 NE/4 OF SECTION 27, THE E/2, E/2 SW/4,
AND SE/4 NW/4 OF SECTION 30, AND THE W/2, NE/4, AND W/2 SE/4 OF SECTION
35,

TOWNSHIP 141 NORTH. RANGE 84 WEST
ALL OF SECTIONS | AND 12, THE E/2, E/2 SW/4, AND E/2 E/2 NW/4 OF SECTION 2,
AND THE NE/4, E/2 NW/4, AND NE/4 SE/4 OF SECTION 13,

TOWNSHIP 141 NORTH. RANGE 83 WEST

ALL OF SECTIONS 2, 3, 4, 5,6, 7, 8,9, 10, 16, 17 AND 18, THE W/2 SW/4 OF
SECTION 1, THE W/2, NE/4, W/2 SE/4, AND NE/4 SE/4 OF SECTION 11, THE W/2
NW/4, NE/4 NW/4, AND NW/4 SW/4 OF SECTION 12, THE N/2 NW/4, SE/4 NW/4,
NW/4 NE/4, W/2 SW/4 NW/4, AND NE/4 SW/4 NW/4 OF SECTION 14, THE N/2 N/2,
SE/4 NE/4, AND SW/4 NW/4 OF SECTION 15, THE N/2 N/2, SE/4 NW/4, AND SE/4
NE/4 OF SECTION 19, THE N/2 OF SECTION 20, AND THE W/2, W/2 NE/4, AND
NW/4 SE/4 OF SECTION 21.

(38) The Black Island and Deadwood Formations, the upper confining Icebox Formation,
and the lower confining Deadwood B Member are laterally extensive through the area of review.

(39) The Black Island Formation directly overlies the Deadwood Formation. Core analysis
of the Black Island and Deadwood Formations 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 Deadwood Formation is comprised of fine to medium
grained sandstone and several interbeds of dolostone and limestone. Thin-section analysis of the
sandstone intervals shows quartz is dominant, with minor occurrences of feldspar, dolomite, and
calcite as cements. Distinct carbonate intervals were noted. The first is a fine to medium
grained dolostone with quartz and calcite present. The second consists of fine-grained limestone
with dolomite and quartz present. Microfracture testing in the J-LOC #1 (Well No. 37380) well,
near, but outside of the delineated facility area, at a depth of 9,885 feet determined the
breakdown pressure of the formation to be 8,231 psi, with a fracture propagation pressure of
7,450 psi, and a fracture closure pressure of 7,393 psi. Microfracture in situ tests were attempted
in the J-ROCI #1 (File No. 37672) well, but because of unstable wellbore conditions, the MDT
stress tool run was not performed after a near-loss of the tool in the wellbore. Microfracture
testing is proposed for the Deadwood Formation within the facility area, to be submitted to the
Commission for review prior to injection of carbon dioxide.

Core analysis of the overlying Icebox Formation shows sufficiently low permeability to
stratigraphically trap carbon dioxide and displaced fluids. Thin-section investigation shows the
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Icebox Formation is comprised primarily of shale. Microfracture testing in the J-LOC #1 (Well
No. 37380) well, near, but outside of the delineated facility area, at depths of 9,749 and 9,751
feet observed no formation breakdown with a maximum of 10,985 psi and 10,867 psi applied,
respectively. Microfracture tests were attempted in the J-ROCI1 #1 (File No. 37672) well, but
because of unstable wellbore conditions, the MDT stress tool run was not performed after a
near-loss of the tool in the wellbore. Microfracture testing is proposed for the Icebox Formation

within the facility area, to be submitted to the Commission for review prior to injection of carbon
dioxide.

Core analysis of the underlying Deadwood B Member shows sufficiently low permeability to
stratigraphically contain carbon dioxide and displaced fluids. Thin-section investigation shows
the Deadwood B Member is comprised of carbonates and shale facies. The carbonates were
comprised of calcite minerals, fossils, feldspar, and quartz.

(40) The in situ fluid of the Black Island and Deadwood Formations in this area is in excess
of 10,000 parts per million of total dissolved solids.

(41) 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.

(42) The Fox Hills Formation is the deepest underground source of drinking water
(USDW) within the area of review. Its base is situated at a depth of 1,225 feet at the location of
the proposed injection well, leaving approximately 8,053 feet between the base of the Fox Hills
Formation and the top of the Black Island Formation.

(43) 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 Minnkota’s application
pursuant to NDAC Section 43-05-01-11.4.

(44) 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 off of the well pads near the
J-ROC1 #1 (Well No. 37672), near the Herbert Dresser #1-34 (Well No. 4937), and near the
proposed NRDT-1 monitoring well.

(45) The top of the Red River Formation is at 8,455 feet, approximately 7,230 feet below
the base of the Fox Hills Formation and it provides an additional zone of monitoring between the
Fox Hills Formation and the Black Island and Deadwood Formations to detect vertical carbon
dioxide or fluid movement.

(46) 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. The Broom

“ Creek and Inyan Kara Formations provide additional zones of monitoring between the Fox Hills
Formation and the Black Island and Deadwood Formations to detect vertical carbon dioxide or
fluid movement.
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(47) No known or suspected regional faults or fractures with transmissibility have been
identified during the site-specific characterization. Features within the Icebox Formation are
primarily related to compaction, with no presence of natural fractures. Closed-tension fractures
were observed in the Deadwood B Member and commonly coincident with compaction features.
Compaction features are parallel to bedding and commonly filled with clay minerals, reducing
porosity. One high angle thrust fault in the Precambrian was identified within the area of review
that vertically terminates well below the injection and confining zones. The Deadwood A
Member sands overly the Precambrian, and will not be injected into, preventing pressure
exposure that could create failure on the fault.

(48) Geochemical simulation performed with the injection stream and data obtained from
the injection zone determined approximately an 8% increase in cumulative injection potential.
Conservatively high carbon dioxide exposure simulations to the cap rock determined that
geochemical changes will be minor and will not cause substantive deterioration compromising
confinement.

(49) 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.

(50) Both the injection and monitoring wells are equipped with DTS fiber optic cables
enabling continuously monitored external mechanical integrity. The proposed McCall #1
injector will have an annual temperature log run on the casing string that is not equipped with
DTS fiber optic cable to meet the external mechanical integrity requirements of NDAC Section
43-05-01-11.1.

(51) 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 Minnkota Center MRYS Deadwood Storage Facility #1 in Oliver
County, North Dakota, is hereby authorized and approved.

(2) Minnkota Power Cooperative, Inc., its assigns and successors, is hereby authorized to
store carbon dioxide in the Black Island and Deadwood Formations in the Minnkota Center MRYS
Deadwood Storage Facility #1.

(3) The Minnkota Center MRYS Deadwood Storage Facility #1 shall extend to and include
the following lands in Oliver County, North Dakota:

TOWNSHIP 142 NORTH. RANGE 84 WEST
THE S/2 SE/4 OF SECTION 35, AND THE S/2 OF SECTION 36,

(20)



Case No. 29032
Order No. 31586

TOWNSHIP 142 NORTH, RANGE 83 WEST .
ALL OF SECTIONS 28, 29, 31, 32, 33 AND 34, THE SE/4 SE/4 OF SECTION 19, THE

SE/4 AND S/2 SW/4 OF SECTION 20, THE S/2 AND S/2 N/2 OF SECTION 21, THE
SW/4 NW/4, W/2 SW/4, AND SE/4 SW/4 OF SECTION 22, THE SW/4 AND SW/4 SE/4
OF SECTION 26, THE W/2, SE/4, AND W/2 NE/4 OF SECTION 27, THE E/2, E/2 SW/4,

AND SE/4 NW/4 OF SECTION 30, AND THE W/2, NE/4, AND W/2 SE/4 OF SECTION
35,

TOWNSHIP 141 NORTH, RANGE 84 WEST
ALL OF SECTIONS 1 AND 12, THE E/2, E/2 SW/4, AND E/2 E/2 NW/4 OF SECTION 2,
AND THE NE/4, E/2 NW/4, AND NE/4 SE/4 OF SECTION 13,

TOWNSHIP 141 NORTH, RANGE 83 WEST

ALL OF SECTIONS 2, 3, 4, 5, 6, 7, 8, 9, 10, 16, 17 AND 18, THE W/2 SW/4 OF
SECTION 1, THE W/2, NE/4, W/2 SE/4, AND NE/4 SE/4 OF SECTION 11, THE W/2
NW/4, NE/4 NW/4, AND NW/4 SW/4 OF SECTION 12, THE N/2 NW/4, SE/4 NW/4,
NW/4 NE/4, W/2 SW/4 NW/4, AND NE/4 SW/4 NW/4 OF SECTION 14, THE N/2 N/2,
SE/4 NE/4, AND SW/4 NW/4 OF SECTION 15, THE N/2 N/2, SE/4 NW/4, AND SE/4
NE/4 OF SECTION 19, THE N/2 OF SECTION 20, AND THE W/2, W/2 NE/4, AND
NW/4 SE/4 OF SECTION 21.

(4) Injection into the Minnkota Center MRYS Deadwood Storage Facility #1 shall not occur

until Minnkota Power Cooperative, Inc. has met the financial responsibility demonstration pursuant
to Order No. 31588, Case No. 29034.

(5) This authorization does not convey authority to inject carbon dioxide into the Minnkota
Center MRYS Deadwood Storage Facility #1; an approved permit to inject for the proposed McCall
#1 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 Qil and Gas Division of the Industrial
Commission, and complying with all provisions of NDAC Chapter 43-05-01 where applicable, and
this order.

(7)  Definitions.

“Area of review” in this case means the delineated extent of the reservoir where injection activities
through the life of the project will create sufficient pressure increase to drive formation fluids into a
USDW through a potential conduit.

“Cell” in this case means individual cell blocks of the geologic model; each cell is approximately
500 feet by 500 feet.

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

(8)  The storage facility operator shall comply with all conditions of this order, the permit to
inject, and NDAC Chapter 43-05-01, where applicable. 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 NDAC Chapter 43-05-01, where applicable.

(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 NDAC Chapter 43-05-01, where applicable.

(I1)  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, and notify the Commission within 24 hours of carbon dioxide
detected above the 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 of this order, the permit to inject, and NDAC Chapter 43-05-01, where applicable.
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)  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 therein.

(I5)  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 NDAC Chapter 43-05-01, where applicable.
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(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)  Atreasonable 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) Atreasonable 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.

(21) The storage facility operator shall notify the Director at least 48 hours in advance to
witness a mechanical integrity test 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 13CR-80 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 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.

(23)



Case No. 29032
Order No. 31586

(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.

(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 McCall #1 injector.

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

(31)  This storage facility authorization and permit shall be reviewed 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 facility operator shall pay fees pursuant to NDAC Section 43-05-01-17

annually, no more than thirty days after the receipt of 26 U.S. Code § 45Q tax credits, unless
otherwise approved by the Director.

(33)  This order shall remain in full force and effect until further order of the Commission.
Dated this 21st day of January, 2022.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor
/s/ Wayne Stenehjem, Attorney General

/s/ Doug Goehring, Agriculture Commissioner
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Doug Burgum

Drew H. Wrigley Doug Goehring
Governor Attorney General Agriculture Commissioner

I, Karlene Fine, Executive Director and Secretary to the Industrial Commission of

North Dakota, do hereby certify that the attached copy of Order No. 31587 issued in Case

No. 29033 is a true and exact copy of Order No. 31587 on file in the Office of the Industrial

Commission, State Capitol, Bismarck, North Dakota.
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BEFORE THE INDUSTRIAL COMMISSION
OF THE STATE OF NORTH DAKOTA

CASENO. 29033
ORDER NO. 31587

IN THE MATTER OF A HEARING CALLED ON
A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF MINNKOTA
POWER COOPERATIVE, INC. 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 FACILITY AND SUBIJECT TO
GEOLOGIC STORAGE, AS REQUIRED TO
OPERATE THE MINNKOTA POWER
COOPERATIVE, INC. STORAGE FACILITY
LOCATED IN SECTIONS 35 AND 36, T.142N.,
R.84W., SECTIONS 19, 20, 21, 22, 26, 27, 28, 29,
30, 31, 32, 33, 34 AND 35, T.142N., R.83W.,
SECTIONS 1, 2, 12 AND 13, T.14IN., R.84W.,
SECTIONS 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 14, 15,
16, 17, 18, 19, 20 AND 21, T.14IN., R.83W.,
OLIVER COUNTY, ND IN THE DEADWOOD
FORMATION, PURSUANT TO NDCC SECTION
38-22-10.

ORDER OF THE COMMISSION
THE COMMISSION FINDS:
(1)  This cause came on for hearing at 9:00 a.m. on the 2nd day of November, 2021,

(2) Case No. 29033 is an application by Minnkota Power Cooperative, Inc. (Minnkota) for
an order of the Commission determining the amalgamation of storage reservoir pore space,
pursuant to a Geologic Storage Agreement for use of pore space falling within portions of
Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21,22,26,27,28, 29,
30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13,
Township 141 North, Range 84 West, Sections 1, 2,3,4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17,
18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North Dakota in the
Deadwood Formation, 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) 38-22-10.

(3) Case Nos. 29029, 29030, 29031, 29032, 29033, and 29034 were combined for the
purposes of hearing.
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(4) Case No. 29029, also on today’s docket, is an application by Minnkota for an order
authorizing geologic storage of carbon dioxide from the Milton R. Young Station in the
amalgamated pore space of the Broom Creek Formation in portions of Sections 35 and 36,
Township 142 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34,
and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13, Township 141 North,
Range 84 West, Sections 1, 2, 3, 4,5, 6,7,8,9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21,
Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant to North Dakota
Administrative Code (NDAC) Chapter 43-05-01.

(5) Case No. 29030, also on today’s docket, is an application filed with the Commission
by Minnkota for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22,
26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2,
12, and 13, Township 141 North, Range 84 West, Sections 1,2, 3,4,5,6,7, 8,9, 10, 11, 12, 14,
15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota in the Broom Creek Formation, 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
NDCC 38-22-10.

(6) Case No. 29031, also on today’s docket, is 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 located in portions of Sections 35 and 36, Township 142 North, Range 84
West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North,
Range 83 West, Sections 1, 2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,
4,5,6,7,8,9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83
West, Oliver County, North Dakota in the Broom Creek Formation, pursuant to NDAC Section
43-05-01-09.1.

(7) Case No. 29032, also on today’s docket, is an application by Minnkota for an order
authorizing geologic storage of carbon dioxide from the Milton R. Young Station in the
amalgamated pore space of the Deadwood Formation in portions of Sections 35 and 36,
Township 142 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34,
and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13, Township 141 North,
Range 84 West, Sections 1,2, 3,4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21,
Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant to NDAC Chapter
43-05-01.

(8) Case No. 29034, also on today’s docket, is 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 located in portions of Sections 35 and 36, Township 142 North, Range 84
West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North,
Range 83 West, Sections 1, 2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83
West, Oliver County, North Dakota in the Deadwood Formation, pursuant to NDAC Section
43-05-01-09.1.
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(9) The record in these matters was left open to receive additional information from
Minnkota. Such information was received on November 16, December 8 and December 10,
2021, and the record was closed.

(10) Pursuant to NDCC Section 38-22-06 and NDAC Section 43-05-01-08: The notice of
filing of the application and petition and the time and place of hearing thereof was given, and that
at least 45 days prior to the hearing, Minnkota, as the applicant, did give notice of the time and
place of said hearing and the Commission has accepted the notice as adequate, and that the
applicant did, at least 45 days prior to the hearing, file with the Commission engineering,
geological and other technical exhibits to be used and which were used at said hearing, and that the
notice so given did specify that such material was filed with the Commission; that due public
notice having been given, as required by law, the Commission has jurisdiction of this cause and the
subject matter.

(11) 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 to all entities under
NDCC Section 38-22-06 and NDAC Section 43-05-01-08. Publication was made September 29,
2021, and the comment period for written comments ended at 5:00 PM CDT November 1, 2021.
The hearing was open to the public to appear and provide comments.

(12) Order No. 31586 entered in Case No. 29032 created the Minnkota Center MRY'S
Deadwood Storage Facility #1.

(13) The plan for amalgamation proposed by Minnkota includes a Geologic Storage
Agreement for the Deadwood Formation for certain lands in Oliver County, North Dakota.

(14) The area proposed to be included within the amalgamation area of the storage facility
is as follows:

TOWNSHIP 142 NORTH., RANGE 84 WEST
THE S/2 SE/4 OF SECTION 35, AND THE S/2 OF SECTION 36,

TOWNSHIP 142 NORTH, RANGE 83 WEST

ALL OF SECTIONS 28, 29, 31, 32, 33 AND 34, THE SE/4 SE/4 OF SECTION 19, THE
SE/4 AND S/2 SW/4 OF SECTION 20, THE S/2 AND S/2 N/2 OF SECTION 21, THE
SW/4 NW/4, W/2 SW/4, AND SE/4 SW/4 OF SECTION 22, THE SW/4 AND SW/4 SE/4
OF SECTION 26, THE W/2, SE/4, AND W/2 NE/4 OF SECTION 27, THE E/2, E/2 SW/4,
AND SE/4 NW/4 OF SECTION 30, AND THE W/2, NE/4, AND W/2 SE/4 OF SECTION
35,

TOWNSHIP 141 NORTH, RANGE 84 WEST
ALL OF SECTIONS 1 AND 12, THE E/2, E/2 SW/4, AND E/2 E/2 NW/4 OF SECTION 2,
AND THE NE/4, E/2 NW/4, AND NE/4 SE/4 OF SECTION 13,
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TOWNSHIP 141 NORTH., RANGE 83 WEST

ALL OF SECTIONS 2, 3, 4, 5,6, 7, 8,9, 10, 16, 17 AND 18, THE W/2 SW/4 OF
SECTION 1, THE W/2, NE/4, W/2 SE/4, AND NE/4 SE/4 OF SECTION 11, THE W/2
NW/4, NE/4 NW/4, AND NW/4 SW/4 OF SECTION 12, THE N/2 NW/4, SE/4 NW/4,
NW/4 NE/4, W/2 SW/4 NW/4, AND NE/4 SW/4 NW/4 OF SECTION 14, THE N/2 N/2,
SE/4 NE/4, AND SW/4 NW/4 OF SECTION 15, THE N/2 N/2, SE/4 NW/4, AND SE/4
NE/4 OF SECTION 19, THE N/2 OF SECTION 20, AND THE W/2, W/2 NE/4, AND
NW/4 SE/4 OF SECTION 21.

(15) Minnkota is proposing a one-phase formula for the calculation of tract participation,
allocating 100% to surface acres.

“Surface acres” means the number of acres within each respective tract.

(16) Pursuant to NDCC Section 47-31-03, title to pore space in all strata underlying surface
lands and waters is vested in the owner of the overlying surface estate.

No pore space has been leased out by pore space owners prior to this agreement. Minnkota did
not find instances of pore space being severed from the surface estate that was allowed prior to
April 9, 2009.

(17) A one-phase formula based on surface acres will fairly compensate owners farther
away from the injection well that will eventually have pore space occupied by carbon dioxide.
Minnkota testified to a lack of history matched data for carbon dioxide saturation rates in the
Deadwood Formation for a pore volume allocation methodology that would fairly apportion use
of pore space. Minnkota owns the pore space where the injection wells are to be located.
Minnkota indicates that the majority of carbon dioxide stored will remain in close proximity to
the well bores for an extensive period of time, making Minnkota the primary beneficiary of a
pore volume formula. Computational modeling performed by Minnkota and the Commission
supports Minnkota’s assessment.

The Commission believes capillary trapping, relative permeability hysteresis, and a lack of local
area history matching data from injection of carbon dioxide into the saline Deadwood Formation
reservoir provides reasonable doubt for the utility of a pore volume formula. The Commission
believes the 100% weighting on surface acreage is acceptable and that the one-phase formula is
protective of correlative rights and should not be modified.

(18) Minnkota delineated the tracts to be utilized through computational modeling based on
site characterization as required by NDAC Section 43-05-01-05.1. The data acquired during site
characterization as well as the reservoir model and all inputs were provided to the Commission.
The Commission evaluated the storage reservoir utilizing data acquired during site
characterization and other publicly available data before performing computational simulation.
The Commission concludes that Minnkota’s inclusion of pore space that will be affected by the
project has been adequately delineated.

Minnkota proposes amalgamating the same reservoir pore space for the Deadwood reservoir as

proposed in Case No. 29030 for the Broom Creek reservoir. A total of 4 million metric tons per
year for 15 years, followed by 3.5 million metric tons per year for the final 5 years are planned to
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be injected into the Deadwood and Broom Creek reservoirs. Simulation inputs considered a
maximum injection of 4 million metric tons per year for 15 years and 3.5 million metric tons for
the final 5 years into the Broom Creek, and 1.17 million metric tons per year into the Deadwood
for the life of the storage facility. Simulation outputs for the Deadwood utilize less pore space
than the Broom Creek and fall within the same defined storage facility boundary. There is
significant overlap in surface ownership if the Deadwood were to be fully utilized. There is the
potential that the Deadwood will be utilized to a lesser extent than proposed or not at all, making
an alternate land proposal from the Broom Creek not feasible at this time. This finding is to be
re-evaluated at the 5-year review.

(19) The Geologic Storage Agreement contains fair, reasonable, and equitable provisions
for:

(a) The amalgamation of pore space interests for the storage of carbon dioxide within
said pore spaces of the storage reservoir.

(b) The division of interest or formula for the apportionment and allocation of carbon
dioxide to be stored.

(¢) The measurement of quantity of carbon dioxide injected into the pore spaces
underlying the delineated storage facility.

(d) The enlargement or reduction of the delineation of pore space utilized for

geologic storage of carbon dioxide which may be warranted by review pursuant to
NDAC Section 43-05-01-05.1(4).

(e) The time when the Geologic Storage Agreement shall become effective.

(f) The time when, conditions under, and the method by which the Geologic Storage
Agreement shall be or may be terminated and its affairs wound up.

(20) Such amalgamation of the storage reservoir’s pore space and the Geologic Storage
Agreement are in the public interest, and require procedures that promote, in a manner fair to all
interested, cooperative management, thereby ensuring the maximum use of natural resources,
and that said Geologic Storage Agreement, as contained therein, appears to conform and comply
with the provisions and requirements of NDCC Section 38-22-08.

(21) NDCC Section 38-22-10 provides that the Commission may require that the pore
space owned by nonconsenting owners be included in a storage facility and subject to geological

storage, if a storage operator does not obtain the consent of all persons who own the storage
Ireservoir’s pore space.

(22) Pursuant to NDAC Section 43-05-01-08(2)(e), the required notice given by Minnkota
included a statement that amalgamation of the storage reservoir’s pore space is required to
operate the storage facility, that the Commission may require that the pore space owned by
nonconsenting owners be included in the storage facility and subject to geologic storage, and that
the amalgamation of pore space will be considered at the hearing.

&)
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(23) 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:

(I) The amalgamation of pore space in the Minnkota Center MRYS Deadwood Storage
Facility #1 in Oliver County, North Dakota, is hereby approved.

(2)  The Geologic Storage Agreement for the Deadwood Formation is hereby incorporated in
this order by reference, and shall apply to the same extent and with the same force and effect as if
actually set forth herein; that said Geologic Storage Agreement for the amalgamated pore space
therein is approved, all to the same extent and with the same force and effect as if set forth herein in
its entirety; that if said Geologic Storage Agreement does not in all respects conform to and comply
with the provisions and requirements under NDCC Chapter 38-22, the statute shall prevail.

(3) The amalgamated pore space is hereby defined as the following described tracts of land
in Oliver County, North Dakota:

TOWNSHIP 142 NORTH. RANGE 84 WEST
THE S/2 SE/4 OF SECTION 35, AND THE S/2 OF SECTION 36,

TOWNSHIP 142 NORTH. RANGE 83 WEST

ALL OF SECTIONS 28, 29, 31, 32, 33 AND 34, THE SE/4 SE/4 OF SECTION 19, THE
SE/4 AND S/2 SW/4 OF SECTION 20, THE S/2 AND S/2 N/2 OF SECTION 21, THE
SW/4 NW/4, W/2 SW/4, AND SE/4 SW/4 OF SECTION 22, THE SW/4 AND SW/4 SE/4
OF SECTION 26, THE W/2, SE/4, AND W/2 NE/4 OF SECTION 27, THE E/2, E/2 SW/4,
AND SE/4 NW/4 OF SECTION 30, AND THE W/2, NE/4, AND W/2 SE/4 OF SECTION
35, ‘

TOWNSHIP 141 NORTH. RANGE 84 WEST
ALL OF SECTIONS 1 AND 12, THE E/2, E/2 SW/4, AND E/2 E/2 NW/4 OF SECTION 2,
AND THE NE/4, E/2 NW/4, AND NE/4 SE/4 OF SECTION 13,

TOWNSHIP 141 NORTH. RANGE 83 WEST

ALL OF SECTIONS 2, 3, 4, 5, 6, 7, 8,9, 10, 16, 17 AND 18, THE W/2 SW/4 OF
SECTION 1, THE W/2, NE/4, W/2 SE/4, AND NE/4 SE/4 OF SECTION 11, THE W/2
NW/4, NE/4 NW/4, AND NW/4 SW/4 OF SECTION 12, THE N/2 NW/4, SE/4 NW/4,
NW/4 NE/4, W/2 SW/4 NW/4, AND NE/4 SW/4 NW/4 OF SECTION 14, THE N/2 N/2,
SE/4 NE/4, AND SW/4 NW/4 OF SECTION 15, THE N/2 N/2, SE/4 NW/4, AND SE/4
NE/4 OF SECTION 19, THE N/2 OF SECTION 20, AND THE W/2, W/2 NE/4, AND
NW/4 SE/4 OF SECTION 21.

(4) The storage reservoir containing the amalgamated pore space is hereby defined as the
stratigraphic interval from below the top of the Icebox Formation, found at a depth of 9,161 feet
below the Kelly Bushing, to above the base of the Deadwood B Member, found at a depth of 9,655
feet below the Kelly Bushing, as identified by the Array Induction Gamma log run in the J-ROC]1
#1 well (File No. 37672), located in the SW/4 NW/4 of Section 4, Township 141 North, Range 83
West, Oliver County, North Dakota.

(6)
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(3)  The injection of carbon dioxide into the amalgamated pore space by the operator for the
purpose of storage of carbon dioxide is authorized through the proposed McCall #1 well, to be
located 1,978 feet from the north line and 257 feet from the west line of Section 4, Township 141
North, Range 83 West, Oliver County, North Dakota; provided, however, that prior to the

commencement of such injection the operator shall obtain such permits as are required under
NDAC Chapter 43-05-01.

(6) The termination of the amalgamation of lands hereinbefore described in paragraph (3)
above shall be as prescribed in the Geologic Storage Agreement or at project completion as
provided by NDCC Section 38-22-17; and that notwithstanding any provisions to the contrary, in
the event that the operator fails to commence or ceases storage operations, the Commission, upon its
own motion, after notice and hearing, may consider rescinding this order, or any portion thereof, so
that this order of amalgamation will terminate and cease to exist.

(7)  The effective date of the amalgamation of pore space in the lands hereinbefore described
in paragraph (3) above shall be at 7:00 a.m. on the first day of February, 2021.

(8) No well, other than those proposed in Order No. 31586, shall be hereafter drilled and

completed in or injected into in the amalgamated pore space, as defined herein, without order of the
Commission after due notice and hearing.

(9) This order shall be reviewed when a review of Order No. 31586 is conducted.

(10) This order shall cover all of the amalgamated pore space, as defined herein, and
continues in full force and effect until further order of the Commission.

Dated this 21st day of January, 2022.
INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA
/s/ Doug Burgum, Governor
/s/ Wayne Stenehjem, Attorney General

/s/ Doug Goehring, Agriculture Commissioner
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Doug Goehring

Drew H. Wrigley
Agriculture Commissioner

Doug Burgum
Attorney General

Governor

I, Karlene Fine, Executive Director and Sectetary to the Industrial Commission of
North Dakota, do hereby certify that the attached copy of Order No. 31588 issued in Case

No. 29034 is a true and exact copy of Order No. 31588 on file in the Office of the Industtial

Commission, State Capitol, Bismarck, North Dakota.
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BEFORE THE INDUSTRIAL COMMISSION
OF THE STATE OF NORTH DAKOTA

CASENO. 29034
ORDER NO. 31588

IN THE MATTER OF A HEARING CALLED ON
A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF MINNKOTA
POWER COOPERATIVE, INC. FOR AN ORDER
OF THE COMMISSION DETERMINING THE
AMOUNT OF FINANCIAL RESPONSIBILITY
FOR THE GEOLOGIC STORAGE OF CARBON
DIOXIDE FROM THE MILTON R. YOUNG
STATION LOCATED IN SECTIONS 35 AND 36,
T.142 N., R.84W., SECTIONS 19, 20, 21, 22, 26,
27, 28, 29, 30, 31, 32, 33, 34 AND 35, T.142N.,
R.83W., SECTIONS 1, 2, 12 AND 13, T.141N,,
R.84W., SECTIONS 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11,
12, 14, 15, 16, 17, 18, 19, 20 AND 21, T.14IN,,
R.83W., OLIVER COUNTY, ND PURSUANT TO
NDAC SECTION 43-05-01-09.1.

ORDER OF THE COMMISSION

THE COMMISSION FINDS:
(1) This cause came on for hearing at 9:00 a.m. on the 2nd day of November, 2021.

(2) This case is a motion of the Commission to determine the amount of financial
responsibility to be required of Minnkota Power Cooperative, Inc. (Minnkota) for geologic
storage of carbon dioxide in the amalgamated storage reservoir pore space of the Deadwood
Formation within Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21,
22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1,
2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4, 5,6,7, 8,9, 10, 11, 12,
14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota, pursuant to North Dakota Administrative Code (NDAC) Section 43-05-01-09.1, and
such relief as is appropriate.

(3) Case Nos. 29029, 29030, 29031, 29032, 29033, and 29034 were combined for the
purposes of hearing.

(4) Case No. 29029, also on today’s docket, is an application by Minnkota for an order
authorizing geologic storage of carbon dioxide from the Milton R. Young Station in the
amalgamated pore space of the Broom Creek Formation in portions of Sections 35 and 36,
Township 142 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34,
and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13, Township 141 North,
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Range 84 West, Sections 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21,
Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant to NDAC Chapter
43-05-01.

(5) Case No. 29030, also on today’s docket, is an application filed with the Commission
by Minnkota for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22,
26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2,
12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 14,
15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota in the Broom Creek Formation, 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) 38-22-10.

(6) Case No. 29031, also on today’s docket, is 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 located in portions of Sections 35 and 36, Township 142 North, Range 84
West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North,
Range 83 West, Sections 1, 2, 12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83
West, Oliver County, North Dakota in the Broom Creek Formation, pursuant to NDAC Section
43-05-01-09.1.

(7) Case No. 29032, also on today’s docket, is an application by Minnkota for an order
authorizing geologic storage of carbon dioxide from the Milton R. Young Station in the
amalgamated pore space of the Deadwood Formation in portions of Sections 35 and 36,
Township 142 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34,
and 35, Township 142 North, Range 83 West, Sections 1, 2, 12, and 13, Township 141 North,
Range 84 West, Sections 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, and 21,
Township 141 North, Range 83 West, Oliver County, North Dakota, pursuant to NDAC Chapter
43-05-01.

(8) Case No. 29033, also on today’s docket, is an application filed with the Commission
by Minnkota for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 35 and 36, Township 142 North, Range 84 West, Sections 19, 20, 21, 22,
26, 27, 28, 29, 30, 31, 32, 33, 34, and 35, Township 142 North, Range 83 West, Sections 1, 2,
12, and 13, Township 141 North, Range 84 West, Sections 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 14,
15, 16, 17, 18, 19, 20, and 21, Township 141 North, Range 83 West, Oliver County, North
Dakota in the Deadwood Formation, 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 NDCC
38-22-10.

(9) The record in these matters was left open to receive additional information from

Minnkota. Such information was received on November 16, December 8, and December 10,
2021, and the record was closed.
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(10) Order No. 31586 entered in Case No. 29032 created the Minnkota Center MRYS
Deadwood Storage Facility #1; and Order No. 31587 entered in Case No. 29033 determined said
storage facility will become effective February 1, 2022.

(11) Minnkota outlined its proposed qualifying financial responsibility instruments to be
utilized to demonstrate financial responsibility pursuant to NDAC Section 43-05-01-09.1.

(12) Pursuant to NDAC Section 43-05-01-09.1 the qualifying financial responsibility
instruments must cover the cost of:

(a) Corrective action that meets the requirements of NDAC Section 43-05-01-05.1.

-(b) Injection well plugging that meets the requirements of NDAC Section
43-05-01-11.5.

(c) Postinjection site care and facility closure that meets the requirements of NDAC
Section 43-05-01-19.

(d) Emergency and remedial response that meets the requirements of NDAC Section
43-05-01-13.

(13) Minnkota demonstrated that corrective action pursuant to NDAC Section
43-05-01-05.1 is not necessary within the delineated area of review. The Commission agrees
with Minnkota’s demonstration.

(14) Minnkota estimates the injection well plugging cost pursuant to NDAC Section
43-05-01-11.5 to be $2,025,000 total for three wells. The Commission accepts this as a
conservative estimate.

(15) The Minnkota Center MRYS Deadwood Storage Facility #1 will have one injection well,
the proposed McCall #1 well, to be located 1,978 feet from the north line and 257 feet from the west
line of Section 4, Township 141 North, Range 83 West; and one monitor well, the proposed NRDT
#1 well, to be located 2,148 feet from the south line and 691 feet from the east line of Section 34,
Township 142 North, Range 83 West, Oliver County, North Dakota. Minnkota proposes covering
the plugging of injection and monitoring wells with a trust fund with initial funding of
$2,120,000, paid in prior to injection, and paying in an additional $17,704,000 in seven equal
installments at least seven days prior to successive anniversaries of injection permit issuance,

totaling $19,824,000. Trust funds are a qualifying financial responsibility instrument under
NDAC Section 43-05-01-09.1

(16) Minnkota estimates the postinjection site care financial responsibility pursuant to
NDAC Section 43-05-01-19 is $10,285,000 and is proposed to be covered by the aforementioned

$19,824,000 trust fund, that is deemed a qualifying financial responsibility instrument under
NDAC Section 43-05-01-09.1.

©)
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(17) Minnkota estimates the facility closure financial responsibility pursuant to NDAC
Section 43-05-01-19 is $1,554,000 and is proposed to be covered by the aforementioned
$19,824,000 trust fund, that is deemed a qualifying financial responsibility instrument under
NDAC Section 43-05-01-09.1.

(18) Minnkota estimates the emergency and remedial response costs pursuant to NDAC
Section 43-05-01-13 by considering a conservative scenario where a significant volume of briny
water rises to the surface. Historic price data from projects managed by Oxy Low Carbon
Ventures, cost quotes from third-party companies, regulatory guidance documents, and
professional judgement about the level of effort required to complete the activity was considered.
Minnkota’s estimate for the emergency and remedial response actions is $16,560,000 and is
proposed to be covered by the aforementioned $19,824,000 trust fund in part, in the amount of
$5,960,000, and is deemed a qualifying financial responsibility instrument under NDAC Section
43-05-01-09.1.  The remaining $10,600,000 is proposed to be covered by a $10,600,000
commercial insurance policy, also deemed a qualifying financial responsibility instrument under
NDAC Section 43-05-01-09.1.  Pursuant to NDAC 43-05-01-09.1, utilizing more than one
financial instrument for a specific geologic sequestration phase must be limited to instruments
that are not based on financial strength or performance. A trust fund and commercial insurance
policy qualify to be combined under this requirement.

(19) Minnkota estimates the risk to an underground source of drinking water by
considering a subsurface leak scenario. Costs to be covered include delineation of groundwater,
and a 10-year period of quarterly monitoring and reporting after remedial actions are taken. The
estimated cost is $2,240,000 and is proposed to be covered by the aforementioned $10,600,000
commercial insurance policy, that is deemed a qualifying financial responsibility instrument
under NDAC Section 43-05-01-09.1.

(20) The Commission should set minimum amounts of qualifying financial responsibility
for injection well plugging, postinjection site care and facility closure, and emergency and
remedial response.

(21) Financial responsibility is provided for the same wells and lands in the Minnkota
Center MRYS Deadwood Storage Facility #1 and the Minnkota Center MRYS Broom Creek
Storage Facility #1.

IT IS THEREFORE ORDERED:

(1) Minnkota Power Cooperative, Inc., its assigns and successors, is hereby required to
maintain financial responsibility with qualifying instruments in the minimum amounts specified
in paragraph (2) below, pursuant to NDAC Section 43-05-01-09.1, covering the Minnkota Center
MRYS Deadwood Storage Facility #1 and the Minnkota Center MRYS Broom Creek Storage
Facility #1 in Oliver County, North Dakota.

(2) The minimum amount for injection well plugging that meets the requirements of
NDAC Section 43-05-01-11.5 is a $2,025,000 for 3 injection wells.

4)
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The minimum amount for postinjection site care and facility closure that meets therequirements
of NDAC Section 43-05-01-19 is $1 1,839,000.

The minimum amount for emergency and remedial response that meets the requirements of
NDAC Section 43-05-01-13 is $16,560,000.

(3)  This order shall be reviewed when a review of Order No. 31586 is conducted.
(4)  This order shall remain in full force and effect until further order of the Commission.
Dated this 21st day of January, 2022.

INDUSTRIAL COMMISSION

STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor

/s/ Wayne Stenehjem, Attorney General

/s/ Doug Goehring, Agriculture Commissioner

)



Kadrmas, Bethanx R.

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

Sent: Friday, December 10, 2021 3:48 PM

To: Kadrmas, Bethany R.

Cc: Bender, Lawrence; Shannon Mikula

Subject: Minnkota additional materials for filing Cases 29029-34
Attachments: Supplementalinformation_BC_SFP_at2064-09Dec2021.pptx

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

Bethany,

In response to your December 8, 2021 email with regard to “Molar mass
dissolution/distribution for anhydrite as previously submitted, at the end of simulation”,
please see the attached.

Minnkota indicates as follows:

The simulation end date was 42 years after commencement of
injection, not 45 years. The molarity model simulations was run for
term of injection

plus 20 years post injection, this can be found on page 2-32 of
permits. The reference to page 2-54 an explanation on 2-52 indicating
the 45 year

overestimation done on the geochemistry model, which is a
distinct simulation than that of the molar mass simulation.

Please advise if anything additional is required.

Thank you.

_/Lynlint:l-oddm
Fredrikson & Byrom, P.A.
E I'-. IM;
Energy

(701) 221-8700 Work
lodden@freciaw.com
1133 College Drive




**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 i diately at our teleph number (701) 221-8700. 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.**
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Kadrmas, Bethany R.

From: Kadrmas, Bethany R.

Sent: Wednesday, December 8, 2021 1:22 PM

To: Bender, Lawrence

Cc: Entzi-Odden, Lyn

Subject: FW: Minnkota Corrections/Additions to Supplemental Filing CASES 29029-34

Attachments: BC4_a.tiff; BC4_b.tiff; BC7.tiff, DWA4_a tiff, DWA4_b.tiff, DW11.tiff; Narrative Summary of Wellbore

Instability_J-ROC1.docx; Supplementalinformation_BC_SFP-03Dec2021-BC5.pptx; Minnkota B
Kadrmas letter.pdf

Lawrence,

Commission staff requested “Molar mass dissolution/distribution for anhydrite as previously submitted, at the end of
simulation”. It appears the supplement provided used year 2042. If this is end of simulation, please address the
difference from the dissolution/precipitation timeframe given on page 2-54.

Thank you,

Bethany Kadrmas
Legal Assistant, Oil and Gas Division

701.328.8020 ¢ brkadrmas@nd.gov * www.dmr.nd.gov

NORTII

Da!.(gﬁL | Mineral Resources

600 E Boulevard Ave, Dept. 405 - Bismarck, ND 58505

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

Sent: Wednesday, December 8, 2021 9:38 AM

To: Kadrmas, Bethany R. <brkadrmas@nd.gov>

Cc: Bender, Lawrence <LBender@fredlaw.com>; Shannon Mikula <smikula@minnkota.com>
Subject: Minnkota Corrections/Additions to Supplemental Filing CASES 29029-34

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

Bethany,
As requested, please see the attached for filing and the link below with regard to
Minnkota’s corrections/additions to the supplemental information initially submitted. If

you have any issues opening the link, please advise.

Thank you.



https://undeerc-my.sharepoint.com/:f:/g/personal/hvettleson undeerc org/EjZO 8 -OLJPswYzFdRIEFYBrw-

VXb1zFJimubvFEpL6rA?e=ATNkt1

/

i
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Kadrmas, Bethany R.

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

Sent: Wednesday, December 8, 2021 9:38 AM

To: Kadrmas, Bethany R.

Cc: Bender, Lawrence; Shannon Mikula

Subject: Minnkota Corrections/Additions to Supplemental Filing CASES 29029-34

Attachments: BC4_a.tiff; BC4_b.tiff; BC7.tiff, DWA4_a tiff, DWA4_b.tiff, DW11.tiff; Narrative Summary of Wellbore

Instability_J-ROC1.docx; Supplementalinformation_BC_SFP-03Dec2021-BC5.pptx; Minnkota B
Kadrmas letter.pdf

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

Bethany,

As requested, please see the attached for filing and the link below with regard to
Minnkota’s corrections/additions to the supplemental information initially submitted. If
you have any issues opening the link, please advise.

Thank you.

Lyn Entzi-Odden
Fredrikson & Byrom, P.A
Executive Legal Assistant
Energy

(701) 221-8700 Work
lodden@frediaw.com
1133 College Drive
Suite 1000

Bismarck, ND' 58501

**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 (701) 221-8700. 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.**
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Freglrikson

‘& BYRON, PA.

December 7, 2021

VIA EMAIL

Ms. Bethany Kadrmas

Oil and Gas Division

ND Dept of Mineral Resources
600 E Boulevard Ave, Dept. 405
Bismarck, ND 58505

RE: Cases 29029, 29030, 29031, 29032,
29033, 29034
Supplements Requested at Hearing
on November 2, 2021
Minnkota Power Cooperative, Inc.

Dear Ms. Kadrmas:

As requested in your email dated November 29, 2021, please find attached herewith
corrections or additions to the supplements previously submitted by Minnkota Power Cooperative,
Inc.

Should you have any questions, please advis

Lawrence Bendgc

[.B/leo
Enclosure
S Ms. Shannon Mikula - (w/enc.) Via Email
74643551.1
Attorneys & Advisors Fredrikson & Byron, PA. USA / China / Mexico

Main 701.221.8700 1133 College Drive, Suite 1000 Minnesota, lowa, North Dakota
Fax 701.221.8750 Bismarck, North Dakota 58501-1215 fredlaw.com
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Narrative Summary of Wellbore Instability

It is noted that around 4:30pm on September 22 hook load increased to 27,000lbs, which is indicative
of lost buoyancy in the well bore caused by a sudden and severe unintended flow of drilling fluids
from the well bore. Additionally, noted is 170 barrels (bbl) flowed in the first 15 minutes following
hook load increase and also noted is a reduction in pump rate with 110bbl flowing from the wellbore
in the next 15 minutes. The next notation is the administration of the Loss Control Materials (LCM)
with no returns noted and the further administrative step of drilling ahead to push the LCM with drill
cuttings of 22feet during which an additional 300bbl flowed from the well. At this point pumps were
shut down and a flow check was performed. Over the next 5 hours, following administration of LCM
and flow check the pumps were shut down and it is reported that it took an additional 496bbls of mud
to replace the continuous, unintentional, and uncontrolled flow of drilling fluids from the well. The
next record entry is 30 minutes later, where with no pumps on 110bbl flowed from the well. At this
time the decision was made to pull the drilling string out of the hole because of the loss of control
over the well and high risk of well collapse or possible kick due to loss of control over well bore

pressure from the continuous and uncontrolled fluid flowing from the well.

As the drill string was being pulled from the hole, cement crews were requested to mobilize and
Minnkota, along with well site superintendents, were discussing with specialized units at Schlumberger
on the best course of activities to perform in an effort to regain well control. Additionally, by 6:00am
on September 23, 13 hours following the start of the Well Control Event 1300bbls had continuously
flowed from the well, more than two full well bore volumes of drilling fluid. It is noted that there was
a call for delivery of additional drilling fluids to the well site. The engineering reports lead to a singular

conclusion: from 4:30 pm on September 22, 2020, the well was “out of control.”

From 4:30pm on September 22 to 4:36pm on September 23, roughly the first 24 hours of the Well
Control Event, and reflect that approximately 4,200bbls of drilling fluid flowed, uncontrolled, from
the well. We went through 3 full wellbore volumes of drilling fluid in 24 hours. From 6:00am on
September 23 through 8:00pm on September 23, the crew monitored with pumps off until attempting
a Gunk Plug as advised by Schlumberger specialized well control. At the time of administering the

Gunk Plug it is reported that in addition to the Gunk Plug fluids an additional 142 bbls were replaced.

Over the next two hours fluid was recorded as flowing from the well at a rate of over 80bbls per hour
with pumps shut off. Unfortunately, the Gunk Plug had not resulted in regained control over the fluid

flowing from the well. Continuing on September 24, it is reported that the cement crew arrived at



5:30pm and the first cement plug was set on or about 8:00pm. It is reported that at the time the plug
is set another 150bbl had flowed from the well and every 5 minutes there after 7bbls flowed from the
well, a rate of approximately 84bbl per hour. The well had not been brought under control by the first
cement plug. It took three plugs totaling 1500 linear feet of cement to regain temporary control over
fluid flowing from the well in order to safely drill ahead on October 5 at or about 1:00am, however, it

is reported that the well still had an uncontrolled flow of fluids at a rate of 50bbl per hour.

Unfortunately, the temporary control only lasted until October 7, 2020 on or about 9:00pm when it
is noted that 200bbls of drilling fluid flowed from the well. Ultimately it took 2500 linear feet of
cement to regain sufficient control over fluid flowing from the wellbore to complete the testing,
coring and logging necessary to support the intent and goals for the J-ROC 1 well. The J-ROC failed
to entirely complete the program because Minnkota decided to abandon two thirds of the planned
test program because of the well instability caused by the continuous and uncontrolled flow of
fluids. Further, it was reported that the J]-ROC 1 required approximately 13,900bbls of replacement

fluids because of the flow of drilling fluid from the well in the subsurface.

Proposed Logging Program J-ROC 1 (Liberty-1)

Logging Program

Section Type Depths (ft)
17 1/2 in Hole N/A
Cased Hole: CBL/VDL 0-2000
12 1/4in Hole Open Hole:
Gamma Ray 0-5400
5 Fluid Samples by Log
Cased Hole:
CBL-VDL-Ultrasonic 0-5400
Casing Inspection log - Through Tubing 0-5400
Active Pulse Neutron - Through Tubing 3400-5400
Temperature - Calibration DTS 0-5400




SSTVD (ft

W E S |

Mineral (Anhydrite) (gmole) in 2042 — Jan-01 J plane 19 of 40

| i
0 Mineral (Anhydrite) (gmole) in 2042 — Jan-01 | plane 37 of 61 —

b

1 2600 1 ~
2600 — B ] !
5:—: 2800 J = 8
2800 L ] =
I () =
lE 1
3000 — r
3000 % ]
3200 L 3200
3400 — L 3400 — =
'WSO;DOOI '1825000 ’ ' 154(;000 ' ‘ 52000! EWOEOO‘ 520000 530000
Y-coordinate (ft) X-coordinate (ft)
~ Mineral (Anhydrite) (gmole) in 2042 — Jan-01 K plane 11 of 35
9387892~
530000 — . 0
BC5 — molar mass I
dissolution/distribution &£ _ i
. ) =-200000.00
for anhydrite B
C
T swweq l 3 -400000.00
o
o
\
> s000m b -600000.00
490000 — 87734288, -
I T T T T -800000.00
1780000 1800000 1820000 1840000 1860000 .
87734288~ Change in Molar

X-coordinate (ft) Mass (gmole)
ass (gmole



SSTVD (ft

2400 —

3200 |

3400

Mineral (Quartz) (gmole) in 2042 — Jan-01 J plane 37 of 61

T . —_—
500000 510000 520000 530000

X-coordinate (ft)

molar mass
dissolution/distribution

SSTVD (ft

for Quartz and lllite (to correct the title in the report for 2042)

2400 —

2800 ]

3200 -

3400

Mineral (lllite) (gmole) in 2042 — Jan-01 | plane 37 of 61

I

Wiy
i

250400 |
262438406} :

- - — S :
500000 510000 520000 530000

X-coordinate (ft)

93878.92-
lo

~—-200000.00

.—4400000.00

~-600000.00

-600000.00

87734256 Change in Molar
Mass (gmole)



Kadrmas, Bethany R.

From: Kadrmas, Bethany R.

Sent: Monday, November 29, 2021 3:48 PM
To: Bender, Lawrence

Cc: Entzi-Odden, Lyn

Subject: Minnkota Power CO2

Lawrence,

After reviewing Minnkota’s supplement filings, Commission staff requests the following corrections or additions,
referenced by document number when available:

BC4: Correction of all figure 2-12a and 2-12b cross sections to SSTVD

BC5: Molar mass dissolution/distribution for anhydrite as previously submitted, at the end of simulation.

BC7: Correction of cross sections to SSTVD.

J-ROC 11 - FMI log has not been received.

J-ROC 1 1 - Clarification on which logs will be attempted on re-entry. Add information on hole stability and why MDT
wasn’t run.

DWa4: Correction of figure 2-12a A-A’ to SSTVD, figure 2-12b both cross sections to SSTVD and in a higher resolution.
DW11: Correction of figure 3-5 to SSTVD and in a higher resolution

Thank you,

Bethany Kadrmas
Legal Assistant, Oil and Gas Division

701.328.8020 * brkadrmas@nd.gov « www.dmr.nd.gov

NORTII

Da!m(gﬁL | Mineral Resources

600 E Boulevard Ave, Dept. 405 - Bismarck, ND 58505



Kadrmas, Bethanz R.

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

Sent: Tuesday, November 16, 2021 4:41 PM

To: Kadrmas, Bethany R.

Cc: Shannon Mikula; Bender, Lawrence; Meidinger, Lorna B.; wdpeterson@nd.gov; Clark, Andrew
Subject: Letter RE Minnkota and SHPO

Attachments: Minnkota B Kadrmas letter.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 letter.

Thank you.

%

**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 c of this ge is prohibited. If you have
received this transmission in error, please destroy it and notify us i diately at our teleph number (701) 221-8700. The name and biographical data provided above are

Sfor 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

i & BYRON, PA.

November 16, 2021

Ms. Bethany Kadrmas

Oil and Gas Division

ND Dept of Mineral Resources
600 E Boulevard Ave, Dept. 405
Bismarck, ND 58505

RE: Cases 29029, 29030, 29031, 29032,
29033, 29034
ND SHPO Ref.: 21-0571
Minnkota Power Cooperative, Inc.

Dear Ms. Kadrmas:

Minnkota Power Cooperative, Inc. (“Minnkota) discussed with the State Historical Society
of North Dakota (“SHSND") regarding the comment letter dated October 22, 2021 from the State
Historic Preservation Officer (“SHPO”). Minnkota understands that SHSND has conducted a
Class 1 background/records review and determined that additional information is required for their
determination of effects, and that this forms the basis for the recommendation of performing a
Class III pedestrian survey in the area planned to be disturbed for the purpose of installing the
proposed monitoring well for the Project Tundra storage facility.

Minnkota provided to SHPO survey plats of the well pad and the access road which are
located in the North Half Southeast Quarter (N/2SE/4) of Section 34, Township 142 North, Range
83 West, Oliver County, North Dakota. Minnkota and SHPO agree (see the attached letter from
SHPO) that a Class III pedestrian survey will be completed on the Southeast Quarter (SE/4) of
Section 34 and report will be shared with the SHPO for their evaluation of effects. Minnkota
agrees to take the activity of performing a Class IIl pedestrian survey and SHPO issuance of a
determination of effect, prior to commencing construction on the well pad, as a condition precedent
of the drilling permit for the NRDT Monitoring well, which is currently pending before the
Division of Mineral Resources and North Dakota Industrial Commission. The SHPO and
Minnkota agree that the scope for the performance of the Class III pedestrian survey to be the
greater of (1) the area to be disturbed plus a 100 ft buffer around the disturbance area (including
well pad, stockpile, and access), or (2) 20 acres radially-centered from the wellhead and 175 ft

Attorneys & Advisors Fredrikson & Byron, PA. USA / China / Mexico
Main 701.221.8700 1133 College Drive, Suite 1000 Minnesota, lowa, North Dakota
Fax 701.221.8750 Bismarck, North Dakota 58501-1215 fredlaw.com



Ms. Bethany Kadrmas
November 16, 2021
Page 2

from center of the access road and stock pile location located within the North Half of the Southeast
Quarter (N/2SE/4) of Section 34.

Thank you for the opportunity to provide response to the recommendation from the
SHSND. If you have any questions please contact the undersigned or Lorna Meidinger, Historic
Preservation Specialist, at (701)328-2089 or Ibmeidinger@nd.gov.

Sincerely,

/s/_Lawrence Bender
LAWRENCE BENDER

LB/leo
Enclosure

cc: Lorna Meidinger - (w/enc.) Via Email
William D. Peterson — (w/enc.) Via Email
Andrew Clark — (w/enc.) Via Email
Shannon Mikula — (w/enc.) Via Email

74474568.1
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November 15, 2021

Ms. Shannon R. Mikula

Special Projects Counsel and Geologic Storage Lead
Minnkota Power Cooperative

5301 32" Ave. S.

Grand Forks, ND 58201

ND SHPO Ref.: 21-0571 Minnkota Power Cooperative, Inc Cases 29029, 29030, 29031, 29032,
29033, 29034 in portions of 30 Sections in Oliver County, North Dakota

Dear Ms. Mikula,

We recently met to clarify details under ND SHPO Ref.: 21- 0571 Minnkota Power Cooperative,
Inc Cases 29029, 29030, 29031, 29032, 29033, 29034. We recommend a Class |1l (pedestrian
survey) of archaeological resources in the project area to include the new access road,
stockpile locations, and well pad area for the proposed monitoring well in the north half of the
Southeast Quarter of T142N R83W Section 34. These proposed areas of disturbance plus a
buffer area of 100 feet surrounding the disturbance or 20acres radially-centered from the
wellhead and 175ft from center of the access road and stock pile, whichever is greater, is what
should be surveyed.

We do not object to a conditional permit approval that includes the above survey requirement
and consultation for any cultural resources occurs prior to construction beginning in the area.

Thank you for the opportunity to review this project. If you have any questions please contact
Lorna Meidinger, Historic Preservation Specialist at (701) 328-2089 or lbmeidinger@nd.gov

Sincerely,

2 -7, // : ( ‘
S (/,.. ”_)

4o+ William D{Peterson PhD =

State Historic Preservation Officer
(North Dakota)

_

North Dakota Heritage Center & State Museum
612 East Boulevard Avenue 701.328.2666 history.nd.gov
Bismarck, ND 58505-0830 histsoc@nd.gov statemuseum.nd.gov

1/£S0O-T¢



Kadrmas, Bethany R.

From: Entzi-Odden, Lyn <lodden@fredlaw.com>
Sent: Tuesday, November 16, 2021 2:23 PM

To: Kadrmas, Bethany R.

Cc: Bender, Lawrence; Shannon Mikula
Subject: Minnkota Supplemental Filing
Attachments: Minnkota letter.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 letter and the link below with regard to Minnkota’s supplemental
information as requested in follow-up to the November 2, 2021 NDIC hearing.

Thank you.

B essssss—

Lyn Entzi-Odden
Fredrikson & Byrom, P.A
Executive Legal Assistant
Energy

(701) 221-8700 Work
lodden@frediaw.com
1133 College Drive
Suite 1000

Bismarck, ND 58501

**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 (701) 221-8700. 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.**
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Fredrikson

& BYRON, PA.

November 16, 2021

Ms. Bethany Kadrmas

01l and Gas Division

ND Dept of Mineral Resources
600 E Boulevard Ave, Dept. 405
Bismarck, ND 58505

RE: Cases 29029, 29030, 29031, 29032,
29033, 29034
Supplements Requested at Hearing
on November 2, 2021
Minnkota Power Cooperative, Inc.

Dear Ms. Kadrmas:

On behalf of Minnkota Power Cooperative, Inc. (“Minnkota”) we respectfully submit the
supplements requested by the North Dakota Industrial Commission (“Commission”) for the above-
captioned matters. For the Commission’s convenience, Minnkota has developed a “Supplemental
List” which identifies the supplement and cross-references to the pending applications.

In regard to appendix H 1.11., in my opinion, there should not be any need to revise any
other terms or conditions in the storage agreement. There should not be any additional revision
since revising the definition in the storage agreement simply enhances the already agreed upon
Pore Space Lease. First, the geographic extent of the Deadwood and the Broom Creek storage
facilities is identical as we have established the same boundary for both storage facilities, the
stacked storage concept provide basis for this commonality in boundary and operation. Second,
the Pore Space Lease is referenced and incorporated as material terms of the Storage Agreement
by subsection 2.1.4. Within the Pore Space Lease, with Section 2 granting clause and Section 6
Amalgamation it is my opinion that the underlined portions of this Lease provide latitude and are
express consent from the Lessors to create, modify and establish amalgamated units of any size
and shape and depth upon Commission approval. Ratification would ot be necessary in this
instance because each lessor has provided latitude to the Lessee for purposes of amalgamation
conditioned upon Commission order.

Attorneys & Advisors Fredrikson & Byron, PA. USA / China / Mexico
Main 701.221.8700 1133 College Drive, Suite 1000 Minnesota, lowa, North Dakota
Fax 701.221.8750 Bismarck, North Dakota 58501-1215 fredlaw.com

/



Ms. Bethany Kadrmas
November 16, 2021

Page 2

Those sections provide as follows:

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;

L

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 units shall be of such shape and dimensions as Lessee may elect
and as are approved by the Commission. Amalgamated areas 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 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 amalgamation areas, and
Lessee shall have the recurring right to revise any amalgamated area formed
under this Lease by expansion or contraction or both. Lessee may dissolve any
amalgamated area 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 areas formed under this Lease. (b) The injection and/or withdrawal
of Carbon Dioxide and Non-Native Carbon Dioxide into a Reservoir from any



Ms. Bethany Kadrmas
November 16, 2021
Page 3

property within a amalgamated area 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 into the amalgamated area.

Should you have any questions, p:lease advise. _ _
W
Lawrence Bagftler

cc: Ms. Shannon Mikula — (w/enc.) Via Email
74464564.1

LB/leo

Enclosure



Broom Creek

Doc# Supplement Location in Application
BC1  Surface facilities p. 2-3
Figure 2-2
BC2 Update caption for Figure 2-65 to include the rock type tested (1:25on p. 2-85
hearing) Figure 2-65
BC3  Provide the index of additional well tops used to modify (add wells to p. 2-16
map) Figure 2-9
BC4  Provide higher resolution of figures p. 2-19
Figures 2-12a and 2-12b,
Figures 2-19** and 2-20
BC5 Provide molar mass dissolution/distribution for anhydrite p. 2-38 and 2-39
Figures 2-27 and 2-28
BC6  Make groundwater well symbols easier to distinguish from one p. 3-4
another and add springs Figure 3-3
BC7  Provide higher resolution of figures p. 3-6
Figures 3-5 and 3-6**
BC8 Correct table springs p. 3-7
Table 3-1
BC9  Herbert Dresser well revise to include the Amsden tops p. 3-14
Figure 3-8
BC10 Confirm what “regulatory monitoring wells” are p. 4-8
Figure 4-1
BC11 Replace “formations” with “wells” p. 4-78; in the paragraph
related to Figure 4-19
BC12 Confirm the injection rate used and make a map from the right case if  p. 4-79
needed; resubmit with corrected caption indicating the right injection
rate.
BC13 Supplement with pressure plume response over time Page 4-79
BC14 Confirm the cross-sections used and explain the uppermost cells p. A-20
showing CO2 saturation in Figure A-18 that do not seem to appear in Figures A-18 and A-19
Figure A-19.
BC15 Verify what the rate was used in the AOR risk based approach —3.5Mis p. A-27
identified, provide summary of what was used and why.
Confirm the injection rate used for AOR delineation (last paragraph); if
needed, update the AOR model with the correct injection rate (to
match CMG simulation) and update text and Figures A-22 and A-23.
BC16 Square meters vs. millidarcies (express leaky wellbore perm as mD in p. A-28
addition to m?)
BC17 Request for Carey 2017 and summary of the reason for the selection of p. A-28

10—16

Add a paragraph and/or figure showing justification for the leaky
wellbore permeability used




Broom Creek

Doc# Supplement Location in Application
BC18 Add a map that shows the hypothetical natural leakage potential over  p. A-31
the course of the project (after 20 years injection)
BC19 Supplement requested p. A-31
Table A-5
BC20 Add a map that shows leakage potential after 5 years of injection p. A-33
Figure A-23
BC21 Request for written explanation of effect on cement if there is CO2 in Section 3.0 AOR well
contact with Class G cement evaluation
BC22 Timing of installation of soil-gas stations
BC23 Timing of Fox Hills monitoring well
BC24 Improve maps of groundwater wells
BC25 Add pressure plume maps (like Figures 4-6 and 4-7)
BC26 Correct milli siemens to micro siemens Table 4-5
BC27 Update Burton-Kelly reference with paper published June 2021.
BC28 Add directional plan table for Unity-1 well. Trajectory every 30 ft.
BC29 Add top of the Amsden in Figure 3-8 (listed above), and Table 3-5 Figure 3-8
Herbert Dresser 1-34 Table 3-5
Herbert Dresser 1-34
BC30 Correct traffic light in ERRP in the section of induced seismicity and Appendix E
natural earthquake.
BC31 Anhydrite and siltstone for the rel perm p. A-16
Figure A-13
BC32 Incorrect figure references p. 2-84
BC33 Fig A-16 p. A-18
Figure A-16
BC34 Corrections on wellbore schematic Broom Creek

** indicates that a higher resolution version is unavailable.



Deadwood

Doc# Supplement Location in Application
DW1 Flowline construction plan p. 2-3
Figure 2-2
DW2 Provide the index of additional well tops used to modify; add wells p. 2-14
to map Figure 2-8
DW3 Provide better version of figure, hard to see the detail in the p. 2-15
stratigraphic information Figure 2-9
DW4 Higher resolution of figures; clarify in caption of Figure 2-12b that p. 2-19 and 2-20
structure is relative to sea level Figures 2-12a and 2-12b
DW5 Provide rates and bottom hole pressures for geochem simulations p. 2-34
DW6 Supplement requested p. 2-55
DW7 Include the structure on other figures p. 2-81
Figure 2-59
DWS8 Supplement the Mohr circle with the values and depict on how it p. 2-83
was shifted for pore pressure, if it was? (6:18 on hearing audio) Figure 2-61
DW9 Initial 5 year pressure map, and incremental 5, 10 and 15 year during p. 2-84
injection, already have 20 year included and 10 year post included Figure 2-62
p. 3-2
Figure 3-1
DW10  Add springs to well map p.3-21
Figure 3-3
DW11  Higher resolution image p. 3-6
Figure 3-5
DW12  Correct error in table for the existing above ground facilities and p.3-7
describe what these are. Table 3-1
Springs too
DW13  Request to separate the Black Island and Deadwood p. 3-9
Tables 3-3 through 3-5
DW14  Request to clarify that we will run temperature logging annually on p.4-17
the 7800 to TD Table 4-7
DW15 Provide maps of pressure over time to match the saturation maps p. 4-21
Figures 4-6 and 4-7
DW16 Fixes to well diagrams p. 4-23
Figure 4-8
p. 4-54
Figure 4-12
p. 5-2
Figure 5-1
DW17  Add the top of Black Island in the diagram if the well in the AOR. Figures 3-6, 3-7**, 3-8
JLOC-1, JROC-1, Little Boot.
DW18 Consolidate the well type in less type of well (stock, domestic/stock p. 3-21
example). Figure 3-13
DW19 Correct traffic light in ERRP in the section of induced seismicity and Appendix E
natural earthquake.
DW20 Correction to Section 1.11 Appendix H
DW21  Fracture propagation gradient p. A-18




DW22  Typo of DW Delta P p. 4-68

DW24  Corrections to wellbore schematic Deadwood

** indicates that a higher resolution version is unavailable.



Broom Creek

Doc# Supplement Location in Application
BC1  Surface facilities p. 2-3
Figure 2-2
BC2 Update caption for Figure 2-65 to include the rock type tested (1:25on p. 2-85
hearing) Figure 2-65
BC3  Provide the index of additional well tops used to modify (add wells to p. 2-16
map) Figure 2-9
BC4  Provide higher resolution of figures p. 2-19
Figures 2-12a and 2-12b,
Figures 2-19** and 2-20
BC5 Provide molar mass dissolution/distribution for anhydrite p. 2-38 and 2-39
Figures 2-27 and 2-28
BC6  Make groundwater well symbols easier to distinguish from one p. 3-4
another and add springs Figure 3-3
BC7  Provide higher resolution of figures p. 3-6
Figures 3-5 and 3-6**
BC8 Correct table springs p. 3-7
Table 3-1
BC9  Herbert Dresser well revise to include the Amsden tops p. 3-14
Figure 3-8
BC10 Confirm what “regulatory monitoring wells” are p. 4-8
Figure 4-1
BC11 Replace “formations” with “wells” p. 4-78; in the paragraph
related to Figure 4-19
BC12 Confirm the injection rate used and make a map from the right case if  p. 4-79
needed; resubmit with corrected caption indicating the right injection
rate.
BC13 Supplement with pressure plume response over time Page 4-79
BC14 Confirm the cross-sections used and explain the uppermost cells p. A-20
showing CO2 saturation in Figure A-18 that do not seem to appear in Figures A-18 and A-19
Figure A-19.
BC15 Verify what the rate was used in the AOR risk based approach —3.5Mis p. A-27
identified, provide summary of what was used and why.
Confirm the injection rate used for AOR delineation (last paragraph); if
needed, update the AOR model with the correct injection rate (to
match CMG simulation) and update text and Figures A-22 and A-23.
BC16 Square meters vs. millidarcies (express leaky wellbore perm as mD in p. A-28
addition to m?)
BC17 Request for Carey 2017 and summary of the reason for the selection of p. A-28

10—16

Add a paragraph and/or figure showing justification for the leaky
wellbore permeability used




Broom Creek

Doc# Supplement Location in Application
BC18 Add a map that shows the hypothetical natural leakage potential over  p. A-31
the course of the project (after 20 years injection)
BC19 Supplement requested p. A-31
Table A-5
BC20 Add a map that shows leakage potential after 5 years of injection p. A-33
Figure A-23
BC21 Request for written explanation of effect on cement if there is CO2 in Section 3.0 AOR well
contact with Class G cement evaluation
BC22 Timing of installation of soil-gas stations
BC23 Timing of Fox Hills monitoring well
BC24 Improve maps of groundwater wells
BC25 Add pressure plume maps (like Figures 4-6 and 4-7)
BC26 Correct milli siemens to micro siemens Table 4-5
BC27 Update Burton-Kelly reference with paper published June 2021.
BC28 Add directional plan table for Unity-1 well. Trajectory every 30 ft.
BC29 Add top of the Amsden in Figure 3-8 (listed above), and Table 3-5 Figure 3-8
Herbert Dresser 1-34 Table 3-5
Herbert Dresser 1-34
BC30 Correct traffic light in ERRP in the section of induced seismicity and Appendix E
natural earthquake.
BC31 Anhydrite and siltstone for the rel perm p. A-16
Figure A-13
BC32 Incorrect figure references p. 2-84
BC33 Fig A-16 p. A-18
Figure A-16
BC34 Corrections on wellbore schematic Broom Creek

** indicates that a higher resolution version is unavailable.
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BC1

Supplement on Flow Line

Minnkota Power Cooperative (MPC) plans to construct a Carbon Capture and Sequestration (CCS)
system at their Milton R. Young Power Plant in Oliver County, North Dakota. This system will include
one 16-inch OD pipeline that will ultimately supply CO2 for subsequent injection and sequestration at
one proposed well pad location. The flowline will be routed to the Southeast corner of the power plant
property, approximately 0.25 miles, to the proposed location of Well Pad #1. An overview of the pipeline
system is shown in Figure 1-1. The information contained in this supplement is from a FEED study
performed by Burns & McDonnell establishing a design basis manual for use in the final detailed design
phase and development of a CCS construction plan. At this time, materials and contractor have not been
selected. However, when final construction plan is issued, Minnkota will submit notice of intent a
minimum of seven (7) days prior to commencing construction in a form containing all required and

requested information in accordance with NDAC § 43-02-03-29.1.

Figure. Proposed Tundra CO; Flow Line Overview

Pipeline Design Criteria

The pipeline system will include an inlet meter station near the exit of the CCS facility and a meter station
at the well pad site. The CCS facility outlet piping will be designed and routed by others to the boundary
of the proposed inlet meter station. An available tie-in point is proposed to be installed at the inlet meter
station to supply potential future customers with CO2 for enhanced oil recovery (EOR). No intermediate
pump stations or mainline valves are expected to be required for the project. To monitor for mechanical

integrity, direct inspection of the pipeline will be employed.

The pipeline system will have a nominal transportation capacity of 12,980 tons per day of CO2

transported in dense phase. It is expected that the pipelines shall be operated via a remote control room
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BC1

whose location will be identified in the future once an operator is determined. If the pipeline and
associated facilities are to be operated locally by the CCS operator, MPC advised that additional space
will be provisioned in the CCS facility control room to accommodate pipeline operations, if needed. The
meter station shall be able to be controlled via a SCADA system from the aforementioned control room.
The meter station shall have an RTU building with the capability of communicating with the control
room. A mass flow comparison between metering sites will be the primary method of leak detection,
however the project proposed to installed a fiber optic alongside the pipe with capability for distributed
temperature sensing DTS, Distributed Acoustic and Strain Sensing (DAS/DSS)to proactively monitor the
system. In the event that the CSS Facility and Injection Well Facilities are owned and/or operated by a
different party than the pipeline, the RTU buildings will be able to house two RTUs and be capable of

sharing metering data with the other parties, if applicable.

The design CO2 stream composition is as follows:

COMPONENT NAME COMPONENT ID | COMPOSITION (Mole Fraction - %)
CARBON DIOXIDE CO:z 20.90% 90.9

WATER H20 632 PPMV 0.0832
NITROGEN N2 183 PPMV 0.0163
ARGON Ar 4 PPMV 0.0004
OXYGEN 02 6 PPMV 0.0006
SULFUR DIOXIDE SOz 1 PPMV 0.0001
NITROGEN DIOXIDE NO: 1 PPMV 0.0001
NITRIC OXIDE NO 30 PPMV 0.003

The pipeline inlet conditions (from CCS facility) have been defined as 1,800 psig and 120°F. Using the
Peng-Robinson equation of state and assuming isentropic expansion, the decompression pressure was

determined to be 1059.68 psig. This value was used in the development of the ductile fracture mitigation.
Aspen HYSYS software was used to perform the hydraulic simulation and generate the phase diagrams.

The pipeline will be designed to comply with Title 49 CFR Part 195 and ASME B31.4 requirements. The
pipeline design pressure will be the maximum operating pressure (MOP) of the system, in accordance
with 49 CFR Part 195. The maximum operating pressure (MOP) is the maximum pressure at which the

system may be operated. For this project, the Design Pressure and MOP are as follows:

e Design Pressure = 1,800 psig
e MOP = 1,690 psig

The ambient design temperatures for all above-grade pipe sections are as follows:
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e Maximum Temperature: 120°F
e  Minimum Temperature: -50°F

The ambient design temperatures for all below-grade pipe sections are as follows:

e Maximum Temperature: 120°F
e  Minimum Temperature: -20°F

The maximum operating temperature shall be 120°F
e Temperature derating factor for pipe, T = 1.0

Fluid composition is non-corrosive to the material selected. There is no explicit corrosion allowance

provided in the WT design.
Pipe Specification
All pipe shall be manufactured in accordance with API Specification 5L, with adherence to Annex G

“PSL 2 Pipe with Resistance to Ductile Fracture Propagation”. The following shall be specified to the

manufacturer and recorded for all pipe:

e OQOutside Diameter (OD)

e Wall Thickness (WT)

e Pipe Grade

e Longitudinal Seam Type

e Specified Minimum Yield Strength (SMYS)
e Joint Design — Bevel

e External Coating

e  Minimum Joint Length

e Total Footage or Miles

e Charpy V-Notch Testing Requirements

The proposed pipeline specifications for open-cut, bore, road and station scenarios are as follows:
e Open cut:

o Design pressure — 1,800 psig
o Wall thickness - 0.500 inch
o Nominal size - 16 inch

o Grade API 5L X-65 PSL 2

o 44.31% SMYS @ 1,800 psig
o Seam type — HFW (ERW)
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o 40’ Double Random Length (DRL) joints

= Length of pipe joints to be finalized prior to future development of Bill of
Material

e Bore/Road / Station Pipe:
o Design pressure — 1,800 psig
o Wall thickness - 0.500 inch
o Nominal size - 16 inch
o Grade API 5L X-65 PSL 2
o 44.31% SMYS @ 1,800 psig
o Seam type — HFW (ERW)
o 40’ Double Random Length (DRL) joints

= Length of pipe joints to be finalized prior to future development of Bill of
Material

e Steel pipe shall be manufactured in accordance with API 5L PSL 2. Steel pipe to be buried shall
have 14-16 mils of Fusion Bonded Epoxy (FBE) protective coating.

e Bores and HDD crossings shall be protected by an Abrasive Resistant Overcoat (ARO)
Mainline valves will be installed for the pipeline at the inlet meter station facility and at the well pad

meter station.

Transition pieces at the bore locations will not be required for the pipeline, as all pipe and fittings will
have a matching wall thickness of 0.500”. Changes in wall thickness, if required, will be accomplished by

beveling in accordance with ASME B31.4.

To prevent corrosion of the pipeline exterior, all buried pipe and fittings are to be coated with 14-16 mils
of fusion bonded epoxy (FBE) coating. Bore pipe to be coated with 14-16 mils of FBE coating and an
additional minimum 40 mils of Abrasion Resistant Overcoat (ARO). All girth welds shall be coated with
a field applied coating with a minimum thickness equal or greater than the factory coating of the adjacent
pipe. Above ground valve assemblies, valves, and piping shall be primed and painted in accordance with
the installation specifications to meet operating and ambient temperature conditions to prevent
atmospheric corrosion. Gaps between mating flanges shall be protected to prevent entry of foreign

materials and moisture.
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Ductile Fracture Mitigation

Fracture propagation control is achieved by ensuring that the toughness of the line pipe steel is
sufficiently high to arrest propagating fractures. In order to comply with Title 49, Code of Federal
Regulations, Part 195, §195.111, mitigation of propagating fractures is being achieved by controlling the
minimum toughness of the produced pipe steel. The Battelle Two-Curve Method (TCM) was utilized to

determine the minimum toughness for the pipe specification.

The minimum toughness (Charpy V-Notch Impact Energy) requirements for the pipe steel selected is as

follows:

Outside Diameter | Wall Thickness Grade Minimum Toughness
(in) (in) (APISL) (ft-1b)
16.00 0.500 X65 32

Pipeline Depth, Trench/Fill and Markers

Pipeline minimum depth of cover is 4 ft., typical, to mitigate the likelihood of 3rd party damage,

especially in agricultural fields.

Trench bottom shall be smooth and free from rocks, debris and protrusions. Pipe must be installed such

that the pipe fits the curvature of the ditch to minimize stresses and protect the pipe coating from damage

Top 12” of topsoil shall be segregated for all excavated areas. All topsoil piles shall be stabilized with

mulch or tackifier throughout construction to prevent wind and water erosion. Topsoil is not to be mixed
with subsoils during any construction activity. After backfill is in place and suitable subsoil contours are
reestablished, subsoil shall be properly de-compacted prior to redistributing topsoil. The final grade must

not alter current drainage or allow ponding of water.

Pipe must be backfilled in a manner that provides firm support under the pipe. Pipe must be backfilled to
90% relative compaction with sand or rock-free native soil to a minimum 1 ft. above top of pipe in a
manner that prevents damage to the pipe and coating from equipment or from the backfill material.

Remainder of trench shall be backfilled with native soil to 90% relative compaction.
Pipeline markers shall be installed at minimum in accordance with the following requirements:

e Markers must be located at each public road crossing, at each railroad crossing, at each waterway
crossing, at major pipeline changes in direction and in sufficient number along the remainder of
each buried line so that its location is accurately known.

o The marker must state at least the following on a background of sharply contrasting color:
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e The word “Warning,” “Caution,” or “Danger” followed by the words “Carbon Dioxide Pipeline,”
all of which, except for markers in heavily developed urban areas, must be in letters at least 1
inch (25 millimeters) high with an approximate stroke of 1/4 inch (6.4 millimeters).

e The name of the operator and a telephone number (including area code) where the operator can be
reached at all times.

Cathodic Protection and AC Mitigation

The pipeline will use an impressed current cathodic protection system. AC rectifiers and ground beds will
be required for cathodic protection of all pipelines. Sacrificial anodes will be used to protect the buried
station piping where isolated from the impressed current system. The cathodic protection will be designed
to meet the requirements of 49 CFR, Part 195 and the recommended practices of NACE SP0169 and
supplemented by ISO 15589-1. Isolation flange kits will be installed to isolate areas requiring electrical

isolation, e.g. station piping.

It is recommended that during the detailed design phase, a soil resistivity survey be performed along the
pipeline route to support the design of the cathodic protection system and the AC mitigation system, if
applicable. From the desktop route review, AC Mitigation is not expected to be required, however, it is
recommended that an AC risk analysis be performed during the detailed design phase of the project,
followed by computer-based modeling and mitigation system design, if deemed necessary. If high risk
areas are identified, appropriate AC mitigation measures will be incorporated in the design of the system

in accordance with NACE RP 0177-2000.

During commissioning of the CP system, it is required that an ACVG or DCVG survey be performed on
the line after backfill to verify the absence of coating holidays and that a close-interval survey be

performed to confirm the performance of the CP system. All wiring at the rectifier and test stations shall
be confirmed to have been properly installed and readings shall be collected at these locations to confirm

system performance.

Strength Testing and Drying

In accordance with 49 CFR, Part 195, the pipelines shall be hydrostatically tested to a minimum of 1.25
times the design pressure of 1,800 psig (2,250 psig) for a minimum 8 hours. Test pressures shall not
exceed 4,062 psig (100% of SMYS for 16, 0.500, X-65 pipe)
e [If CL 900 fittings are present, test pressures shall not exceed 3,330 psig (1.5 x 2,220 psig for CL
900).

e  Water withdrawal/sourcing shall be permitted prior to construction. It is assumed surface water
will be used for testing.

o All fill water if taken from surface sources shall be tested prior to withdrawal.
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o All fill water shall be free of contaminants that may be removed by filtering.
Water shall be discharged into a dewatering structure in an upland area and shall be permitted prior to

construction.

Hydrostatic calculations to be performed in detailed design and will include test section breaks (not
anticipated), minimum and maximum test pressures, water volumes, intake and discharge locations (if
required). After successful hydrotest, the pipeline shall be dewatered and dried to a minimum dew point

of -40°F.
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Figure 2-12a. Regional well log stratigraphic cross sections showing the structure of the Opech—Picard and Broom Creek Formations flattened
on the top of the Amsden Formation. The logs displayed on the tracks from left to right are 1) GR (green) and caliper (red), 2) delta time (blue),
and 3) interpreted lithology log.
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Quality FPO test, good confidence in formation
parameters assessed with numerical model.
Noted skin damage changing between the
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Figure 2-19. Broom Creek well test summary of J-LOC1 well (modified from Schlumberger

presentation).
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Figure. Weight percentage (wt. %) of potentially reactive minerals present in the Opeche/
Spearfish Formation geochemistry model before simulation (blue) and expected dissolution of
minerals in Cell 1 (C1) (orange) and Cell 2 (C2) (gray) after 20 years of injection plus 25 years
of post-injection. (gray).

Simulations showed no leakage of CO2 into the overlying confining zone, the Opeche/
Spearfish Formation, due to the impermeable nature of the formation. To demonstrate any potential
geochemical reactions if CO: did interact with the overlying confining zone, PHREEQC
geochemical software was used. PHREEQC does not account for permeability and therefore
allows for modeling geochemical interactions of the CO2 with the impermeable Opeche/Spearfish
Formation. The figure above represents initial potentially reactive mineral composition of the
Opeche/Spearfish Formation based on XRD data shown in Table 2-16 and expected mineral
dissolution in weight percentage in Cell 1 and Cell 2 of the model. Dissolution (wt%) in Cell 2 is
minimal (<0.01 wt%). Dissolution of albite and K-feldspar enhances the precipitation of illite and
quartz (Figure 2-41). Dissolution of anhydrite is likely influencing precipitation of calcite.
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Table 3-1. Investigated and Identified Surface and Subsurface Features (Figures 3-1
through 3-5)

Investigated and Identified Investigated But Not

Surface and Subsurface Features iFiiures 3-1 throuih 3-5i Found in AOR

Abandoned Wells X
X

Deep Stratigraphic Boreholes X
X

Surface Bodies of Water X

Springs X

Water Wells X

Mines (surface and subsurface) X

Quarries X

Subsurface Structures (e.g., coal mines) X

Location of Proposed Wells X

Any Existing Aboveground Facilities

State Boundary Lines

Indian Boundary Lines X

* Cathodic protection planned with location TBD.
** Center, North Dakota, city limit boundary.
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Figure 4-1. Minnkota will carry out an initial sampling program for the near-surface groundwater
wells. Shown are existing monitoring wells to be used for the baseline; all wells listed for
drinking water in the NDSWC database by aquifer; location of all plugged and abandoned legacy
oil and gas exploratory wells; city of Center, North Dakota; Milton R. Young Station (MRYS);
and Liberty-1 (J-ROCI File No. 37672) and Unity-1 proposed injectors, and NRDT-1 (proposed
monitoring well) in relation to the storage facility area and AOR. The well drilled for baseline
characterization and monitoring of the Fox Hills Formation will be located at the injection
wellsite.
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will be extended beyond 10 years if it is determined that additional data are required to demonstrate
a stable CO2 plume and safety of USDWs. The nature and duration of that extension will be
determined based upon an update of this plan and NDIC approval.

In addition to executing the postinjection monitoring program, the Class VI injection and
monitoring wells will be plugged as described in the plugging plan of this permit application
(Section 4.6), all surface equipment not associated with long-term monitoring will be removed,
and surface land of the site will be reclaimed to as close as practical to its original condition. Lastly,
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 site closure report.

4.7.1 Predicted Postinjection Subsurface Conditions

4.7.1.1 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 CO:2 injection in both wells at a rate of 2 MMt per year,
followed by a postinjection period of 10 years.

Figure 4-19 shows the predicted pressure differentials in the Broom Creek Formation at the
conclusion of 20 years of CO2 injection. As shown, at the time that CO: injection is stopped in
both formations, the models predict an increase in the pressure of the reservoir, with a
maximum pressure differential of 336 to 434 psi at the location of the injection well. It is
important to note that this maximum pressure increase is not sufficient to move formation
fluids from the storage reservoir to the deepest USDW. The details of these pressure
evaluations are provided as part of the AOR delineation of this permit application (see Appendix
A).

A description of the predicted decrease in the pressure profile of the Broom Creek Formation
over the 10-year postinjection period is provided in Figure 4-20. As expected, the pressure in the
reservoir gradually decreases over time following the cessation of COz injection, with the pressure
at the injection well after 10 years of postinjection predicted to decrease 186 to 284 psi as compared
to the pressure at the time COz2 injection was terminated. This trend of decreasing pressure in
the storage reservoirs is anticipated to continue over time until the pressure of the storage
reservoir approaches the original storage reservoir pressure conditions prior to any COz injection
activities.
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Figure 4-19. Predicted pressure increase in storage reservoir following 20 years of injection
of 4 MMt per year for 15 years, and 3.5 MMt per year for 5 years of COx.
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Figure A-19. CO; plume boundary and cross section at the end of injection displayed east to
west through the J-ROC1 well.

Maximum Injection Pressures and Rates

An additional case was run to determine if the wells would ultimately be limited by the maximum
WHP of 1,700 psi or maximum calculated downhole pressures of 3,035.1 and 3,018.3 psi for the
J-ROCI1 and Unity-1 wells, respectively. Results of a step rate test performed within the Broom
Creek Formation, over an interval from 4,912 to 4,922 ft, indicated a fracture propagation pressure
of 3,593 psi, resulting in an estimated fracture propagation pressure gradient of 0.71 psi/ft. The
propagation pressure gradient was used to calculate maximum BHP constraints, based upon 90%
of the fracture propagation pressure. In this scenario, the group injection limit of 4.0 MMt per year
for the first 15 years and 3.5 MMt per year for the last 5 years was removed. Other parameters
were kept the same for the additional tests.

The maximum BHPs were reached in the simulation before the maximum WHPs were
encountered. At the maximum BHP of 3,035.1 and 3,018.3 psi, the corresponding predicted
maximum wellhead injection pressure responses were 1,443 and 1,487 psi, respectively, for the
J-ROCI1 and Unity-1 wells, respectively. In addition, the average surface injection pressures were
1,432 and 1,467 psi, respectively (Figure A-20). In this scenario, the J-ROC and Unity-1 wells
were able to inject at daily average rates of 5,225 and 5,873 tonnes/day of COz, respectively, with
the planned 7-in.-diameter tubing, thereby achieving a total injection volume of 81.3 MMt of CO».
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CO: Injection Parameters

The ASLMA Model for Tundra SGS used a Broom Creek CO2 injection rate that matched the
simulation scenario. A single injector is placed at the center of the ASLMA model grid at an x,y-
location of (0,0) in the coordinate reference system. The ASLMA Model requires the CO2 injection
rate to be converted into an equivalent-volume injection of formation fluid in units of cubic meters
per day. Microsoft Excel VBA functions were used to estimate the CO2 density from the storage
reservoir pressure and temperature, which resulted in an estimated density of 677 kg/ms. The CO2
mass injection rate and CO2 density are then used to derive the daily equivalent- volume injection
rate of approximately 16,186 ms per day for 15 years followed by 14,163 ms per day for 5 years.

The maximum vertically averaged storage reservoir change in pressure at the end of the
simulated injection period was 590 psi in the raster cell intersected by the injection well, which
corresponds to less than 0.028 m® of flow over 20 years.
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Figure A-23. Incremental leakage maps at the end of 20 years of COz2 injection for the scenario
where the leaky wellbore is closed to Aquifer 2 (thief zone). The dotted black polygon denotes
the areal extent of the CO2 plume in the storage reservoir plus 1-mile buffer at the end of 20
years of CO2 injection as determined using a compositional simulator and the site-specific
geologic model.
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cubic meters per day. Microsoft Excel VBA functions were used to estimate the CO> density from
the storage reservoir pressure and temperature, which resulted in an estimated density of 677
kg/m>. The CO, mass injection rate and CO; density are then used to derive the daily equivalent-
volume injection rate of approximately 14,163 m> per day.

Hypothetical Leaky Wellbore

In the Tundra SGS area, few wellbores are known to exist that penetrate the primary seal of the
Broom Creek storage reservoir. However, for heuristic, what-if scenario modeling, which is
needed to generate the data for delineating a risk-based AOR, a single hypothetical leaky wellbore
is inserted into the ASLMA Model at 1, 2, ..., 100 km from the CO> injection well. The pressure
buildup in the storage reservoir at each distance, along with the recorded cumulative volume of
formation fluid vertically migrating through the leaky wellbore from the storage reservoir to the
USDW (i.e., from Aquifer 1 to Aquifer 3) throughout the 20-year injection period, provide the
data set needed to derive the risk-based AOR.

Published ranges for the effective permeability of a leaky wellbore have included an “open
wellbore” with an effective permeability as high as 10° m? (1010 mD) to values more
representative of leakage through a wellbore annulus of 10-1° to 10> m? (10° to 10° mD)
(Watson and Bachu, 2008, 2009; Celia and others, 2011). Carey (2017) provides probability
distributions for the effective permeability of potentially leaking wells at CO, storage sites and
estimated a wide range from 10-'° to 102° m? (103 to 10> mD). For the Tundra SGS Broom
Creeck ASLMA Model, the effective permeability of the leaky wellbore is set to 10-'® m?
(0.1 mD), which is a relatively conservative (highly permeable) value near the top of the
published range for the effective permeability of potentially leaking wells at CO, storage sites.

The current work uses the ASLMA Model Type 1 feature (focused leakage only) for the
nominal model response, which makes the conservative assumption that the aquitards are
impermeable. This assumption prevents the pressure from diffusing into the overlying
aquitards, resulting in a greater pressure buildup in the storage reservoir and commensurately
greater amount of formation fluid vertically migrating from the storage reservoir through the
leaky wellbore. The conservative assumption of Model Type 1 rather than Model Type 3
(coupled focused and diffuse leakage) provides an added level of protection to the delineation of a
risk-based AOR by projecting a larger pressure buildup in the storage reservoir and, therefore,
a greater leakage of formation fluid up the leaky wellbore.

Saline Aquifer Thief Zone

As shown in Table A-5, a saline aquifer (Aquifer 2, Inyan Kara Formation) exists between the
primary seal above the storage reservoir and USDW (Aquifer 3, Fox Hills Formation).
Formation fluid migrating up a leaky wellbore that is open to Aquifer 2 will
preferentially flow into Aquifer 2, and the continued flow up the wellbore and into the USDW
will be reduced. Therefore, the presence of Aquifer 2 may act as a thief zone and reduces the
potential for formation fluid impacts to the groundwater.

The thief zone phenomenon was described by Nordbotten and others (2004) as an “elevator
model,” by analogy with an elevator full of people on the main floor, who then get off at various
floors as the elevator moves up, such that only very few people ride all the way to the top floor.
The term “thief zone” is also used in the oil and gas industry to describe a formation encountered
during drilling into which circulating fluids can be lost. Models with and without opening the leaky
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Figure. Histograms describing the expected frequency of leaky wellbore effective permeabilities under different scenarios. The ASLMA model used
for AOR delineation used a value of approximately 0.1 mD. Constructed from data presented by Carey (2017).
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Risk-Based AOR Results

Relating Pressure Buildup to Incremental Leakage with ASLMA Model and
Compositional Simulation

Figure A-22 shows the relationship between the maximum pressure buildup in the storage reservoir
and incremental leakage to Aquifer 3 (USDW) for the case without the leaky wellbore open to
Aquifer 2 (thief zone). In the case where the leaky wellbore is closed to Aquifer 2, there is no
incremental leakage to Aquifer 2. The curvilinear relationship between pressure buildup in
the storage reservoir and incremental leakage to Aquifer 3 is used to predict the incremental
leakage from the pressure buildup map produced by the compositional simulation of the
geocellular model. The average simulated pressure buildup in the reservoir is represented by a
raster (grid) map of pressure buildup values. For each raster value (grid cell map location), the
relationship between pressure buildup and incremental leakage (Figure A-22) is used to
predict incremental leakage using a linear interpolation between the points making up the curve.
The cumulative leakage potential along a hypothetical leaky wellbore without injection occurring
(i.e., leakage due to natural overpressure) is estimated to be 0.011 m? over 20 years.

1
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Pressure Buildup in the Storage Reservoir (Aquifer 1, Broom Creek), psi

Figure A-22. Relationship between pressure buildup (x-axis, psi) in the storage reservoir
(Aquifer 1, Broom Creek) and incremental total cumulative leakage (y-axis, m?) for Aquifer 3
(USDW, Fox Hills). In this scenario, the leaky wellbore is closed to Aquifer 2 (Inyan Kara).
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Incremental Leakage Maps and AOR Delineation

The pressure buildup-incremental leakage relationship, shown in Figure A-22, results in the
incremental leakage maps shown in Figure A-23, which show the estimated total cumulative
incremental leakage potential from a hypothetical leaky well into Aquifer 3 (USDW) over the
entire 20-year period.

The final step of the risk-based AOR workflow is to apply a threshold criterion to the
incremental leakage maps to delineate a risk-based AOR. For the Broom Creek Formation
injection at the Tundra SGS site, a threshold of 1 m® of potential incremental flow into the Fox
Hills Formation USDW along a hypothetical leaky wellbore over the 20-year injection period is
established. A value of 1 m? is the lowest meaningful value that can be produced by the
ASLMA Model; although the model can return smaller values, they likely represent
statistical noise. This potential incremental flow threshold is greater than all calculated
potential incremental flow values described by the curve in Figure A-22. The maximum
vertically averaged storage reservoir change in pressure at the end of the simulated injection
period was 569 psi in the raster cell intersected by the injection well, which corresponds to less
than 0.015 m® of flow over 20 years. This pressure is below the potential incremental flow
threshold of 1 m®. Therefore, the storage reservoir pressure buildup is not a deciding factor in
determining the AOR extent.

The assumptions and calculations used to determine the risk-based AOR at Tundra SGS site
incorporate at least four safety factors for the protection of groundwater resources. If the ASLMA
model has resulted in an underestimation of the amount of potential leakage over the injection
period, such underestimation is likely to be mitigated by:

e The statistical overestimation of hypothetical leaky wellbore permeability compared to
known and estimated values in the literature—A more statistically likely hypothetical
leaky wellbore permeability would be lower and allow less flow into the USDW.

e The lack of communication between the hypothetical leaky wellbore and Inyan Kara
Formation, which would act as a thief zone—A real leaky wellbore would likely
communicate with the Inyan Kara Formation, which would receive much, if not all, of
the brine leaked from the storage reservoir.

e The low density of known legacy wellbores in the Tundra SGS area—CO; injection is
proposed to occur in an area with few available leakage pathways.

e The continued overpressurized nature of the Broom Creek Formation with respect to
overlying saline aquifers—over relatively short (e.g., 50-year) timescales,
overpressurized aquifers with leakage pathways would demonstrate a change in upward
flow rate and corresponding pressure (Oldenburg and others, 2016).
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Figure. Incremental leakage potential map at the end of five years of CO» injection for the
scenario where the leaky wellbore is closed to Aquifer 2 (thief zone). The dotted black polygon
denotes the areal extent of the CO; plume in the storage reservoir plus 1-mile buffer at the end of
20 years of COz injection as determined using a compositional simulator and the site-specific
geologic model.
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EFFECTS OF CO2 ON PORTLAND CEMENT FORMULATIONS

Portland cement (without modifying additive) can suffer corrosion damage by acidic fluids,
including carbonic acid solutions formed by the combination of water and CO2. When carbon
dioxide dissolves in water, carbonic acid is formed.

CO2 + H2O0 —> H2CO3

Carbonic acid can then attack calcium hydroxide that is a major component present in cement
compositions to form calcium carbonate through the following reaction:

H2CO0;3 + Ca(OH)2 —> CaCO3+2H>0

This process of converting lime in the Portland cement is commonly referred to as ‘carbonation of
cement’. Carbonation of the cement reduces permeability and increases compressive strength.
However, reactions continue between carbonic acid, free lime, and calcium carbonate. Continuous
exposure of the cement to water and CO: or carbonic acid continues, and calcium carbonate can
react with carbonic acid to produce water-soluble calcium bicarbonate through the following
reaction:

CaCOs + H2CO3 —> Ca(HCO3)

These reactions and process opens channels for further carbonic acid propagation into cement mass
and further corrosion of the cement. Over time, materials soluble in the flow stream are dissolved
leaving a friable, porous, permeable framework of insoluble silica, alumina, silicates and
aluminosilicates.
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4.1.7 Near-Surface (groundwater and soil gas)-Monitoring Plan

Prior to injection operations, Minnkota will drill and construct a dedicated
groundwater-monitoring well in the Fox Hills Formation (i.e., deepest USDW) at the Liberty-1
(J-ROCI1 File No. 37672) COz2 injection wellsite (Figure 4-4). Baseline Fox Hills Formation
water samples will be collected from this monitoring well over a 1-year period prior to CO2
injection, with the goal of securing these samples during each of the four seasons (spring,
summer, fall, and winter). Minnkota plans to monitor the vadose zone by installing three soil
gas profile stations: one each near the wellsites of the Liberty-1 (J-ROC1 File No. 37672)
CO2 injection, NRDT-1 deep monitoring well pads (Figure 4-4), and the Herbert Dresser (File
No. 4937) wellsite. The soil-gas profile stations will be installed 1 year prior to injection to secure
samples during the four seasons. Minnkota will select a subset of existing groundwater wells, as
outlined above, within the AOR boundary for periodic monitoring during CO: injection
operations and postinjection monitoring (see Figure 4-4).

During the first 3 years of COz injection activities, the Fox Hills Formation monitoring well,
soil gas profile stations (near the Liberty-1 [J-ROCI File No. 37672] COz injection, NRDT-1 deep
monitoring wellsites, and Herbert Dresser [File No. 4937] wellsite), and select groundwater wells
within the AOR will be sampled on an annual basis. All laboratory results will be filed with
NDIC and state water commission. If the results show no significant changes to water
chemistry, the well-sampling frequency will be reduced to one sample every 5 years starting
at Year 5 of the injection operations for all previously monitored wells.

As the areal extent of the CO2 plume increases, monitoring of additional groundwater wells
within the AOR will be phased in over time based on monitoring of the CO2 plume in the
injection zone. Each additional well will be sampled annually for 3 years. If the results show no
significant changes to the water chemistry, the sampling frequency will be reduced to one
sample at a 2-year interval and then at 5-year intervals thereafter. A detailed near-surface
monitoring plan is presented in Table 4-6, including the frequency and duration of the
sampling during each phase (i.e., preinjection, operational, and postoperational) of the
geologic COz storage project.
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Figure 3-3. AOR map in relation to nearby legacy wells and groundwater wells. Shown are the
storage facility area and AOR boundaries.
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Figure 3-13. Map of water wells in the AOR in relation to the project facility, Liberty-1 (JROCI1
NDIC File No. 37672) and Unity-1 planned injection wells, the NRDT-1 proposed monitoring
well, facility area, AOR, and legacy oil and gas wells.
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Figure 4-1. Minnkota will carry out an initial sampling program for the near-surface groundwater
wells. Shown are existing monitoring wells to be used for the baseline; all wells listed for
drinking water in the NDSWC database by aquifer; location of all plugged and abandoned legacy
oil and gas exploratory wells; city of Center, North Dakota; Milton R. Young Station (MRYS);
and Liberty-1 (J-ROCI File No. 37672) and Unity-1 proposed injectors, and NRDT-1 (proposed
monitoring well) in relation to the storage facility area and AOR. The well drilled for baseline
characterization and monitoring of the Fox Hills Formation will be located at the injection

wellsite.
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Table 4-5. Baseline Groundwater Data
Total Dissolved Specific Conductance, Alkalinity as CaCQOs,
Parameter Solids, mg/L* pH pS/cm mg/L
BNI Depth, | July July July | July July July July July July July July July
Well No. ft 2018 2019 2020 | 2018 2019 2020 | 2018 2019 2020 | 2018 2019 2020
322A 21 525 726 532 6.19 6.6 6.6 801 980 832 118 124 165
324 88 360 817 745 7.8 7.8 7.8 649 1,193 1,182 188 345 369
363 82 1,440 1,500 1,550 8.3 8.3 82| 2446 2460 2,454| 1,090 1,110 1,200
Cl-1 129 706 699 698 8.4 8.4 8.4 1,151 1,123 1,168 454 480 526
C7-1 184 1,410 1,480 1,490 8.5 8.4 82| 2,105 2,098 2,096 985 1,050 1,120
C9-1 163 1,520 1,610 1,430 8.2 8.3 8.3 2,029 2,032 2,012 968 1,030 1,080
MRYS Depth, | May Sept. April | May Sept. April | May Sept.  April | May Sept. April
Well No. ft 2019 2019 2020 | 2019 2019 2020 | 2019 2019 2020 | 2019 2019 2020
92-5A 185 800 790 780 8.75 8.9 8.94 1,131 1,184 1,129 488 520 499
92-6A 150 1,180 1,180 1,150 843  8.87 8.67 1,697 1,744 1,642 641 690 632
92-3 155 1,270 1,280 1,280 832 8.65 8.66 1,812 1,887 1,841 823 910 837
95-4 145 1,260 1,260 1,260 831 855 8.53 1,797 1,862 1,815 829 880 836
97-1 67 2,740 2,900 2410 63 626 6.33 3,736 3,485 3,597 284 310 327
USGS Depth, January January January January
Well No. ft 2021 2021 2021 2021
10 1,290 1,520 8.42 2,641 938

* Calculation. For MRY'S wells, calculated on reported field electrical conductivity.
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1) hydrostatic conditions, 2) initially linearly densities in the borehole, and 3) constant density
once the injection zone fluid is lifted to the top of the borehole (i.e., uniform density approach):

AP, =2 g & (Zy — Z)? [Eq. 2]

T2
Where € is a linear coefficient determined by:

_ Pi—Pu
§ = ot [Eq. 3]

Where:

AP. is the critical threshold pressure increase (Pa).
g is the acceleration of gravity (m/s?).
zu 1s the elevation of the base of the lowermost USDW (m amsl).
zi 1s the elevation of the top of the injections zone (m amsl).
pi is the fluid density in the injection zone (kg/m>).
pu is the fluid density in the USDW (kg/m?).

Risk-Based AOR Delineation

The methods described by EPA (2013) for estimating the AOR under the Class VI Rule were
developed assuming that the storage reservoirs would be in hydrostatic equilibrium with overlying
aquifers. However, in the state of North Dakota, and potentially elsewhere around the United
States, candidate storage reservoirs are already overpressurized relative to overlying aquifers and
thus subject to potential vertical formation fluid migration from the storage reservoir to the
lowermost USDW even prior to the planned storage project. Consequently, applying EPA (2013)
methods to these geological situations essentially results in an infinite AOR, which makes
regulatory compliance infeasible.

Several researchers have recognized the need for alternative methods for estimating the AOR
for locations that are already overpressurized relative to overlying aquifers. For example,
Birkholzer and others (2014) described the unnecessary conservatism in EPA’s definition of
critical pressure, which could lead to a heavy burden on storage facility permit applicants. As an
alternative, Burton-Kelly and others (2021) proposed a risk-based reinterpretation of this
framework that would allow for a reduction in the AOR while ensuring protection of drinking
water resources.

A computational framework for estimating a risk-based AOR was proposed by Oldenburg
and others. (2014, 2016), who compared formation fluid leakage through a hypothetical open flow
path in the baseline scenario (no CO: injection) to the incrementally larger leakage that would
occur in the CO; injection case. The modeling for the risk-based AOR used semianalytical
solutions to single-phase flow equations to model reservoir pressurization and vertical migration
through leaky wells. These semianalytical solutions were extensions of earlier work for formation
fluid leakage through abandoned wellbores by Raven and others (1990) and Avci (1994), which
were creatively solved, coded, and compiled in FORTRAN under the name, ASLMA (Analytical
Solution for Leakage in Multilayered Aquifers) and extensively described in Cihan and others.
(2011, 2012) (hereafter “ASLMA Model”).
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Recently, White and others (2020) outlined a similar risk-based approach for evaluating the
AOR using the National Risk Assessment Partnership (NRAP) Integrated Assessment Model for
Carbon Storage (NRAP-IAM-CS). However, the NRAP-IAM-CS and subsequent open-sourced
version (NRAP-Open-IAM) are constrained to the assumption that the storage reservoir is in
hydrostatic equilibrium with overlying aquifers and, therefore, may not accurately estimate the
AOR for storage projects located in regions where the storage reservoir is overpressurized relative
to overlying aquifers.

Building a geologic model in a commercial-grade software platform (like Schlumberger
Petrel) and running fluid flow simulations using numerical reservoir simulation in a commercial-
grade software platform (like CMG’s compositional simulator, GEM), provide the “gold standard”
for estimating pressure buildup in response to CO: injection (e.g., Bosshart and others, 2018).
However, these numerical reservoir simulations are typically limited to the storage reservoir and
primary seal formation (cap rock) and do not include the geologic units overlying the cap rock
because of the computational burden of conducting such a complex simulation. In addition,
geologic modeling of the overlying units may add a substantial amount of time and effort during
prefeasibility-phase projects that is unwarranted given the amount of uncertainty that may be
present if only few nearby wells can be used for characterization activities. Earlier studies (e.g.,
Nicot and others, 2008; Birkholzer and others, 2009; Bandilla and others, 2012; Cihan and others,
2011, 2012) have shown that far-field fluid pressure changes outside of the CO2 plume domain
can be reasonably well described by a single-phase flow calculation by representing CO> injection
as an equivalent-volume injection of brine (Oldenburg and others, 2014).

The semianalytical solutions embedded within the ASLMA Model have been shown to
compare with the numerical model, TOUGH2-ECO2-N, and provided accurate results for
pressures beyond the CO> plume zone (Birkholzer and others, 2009; Cihan and others, 2011,
2012). Therefore, the proposed workflow for delineating a risk-based AOR uses the ASLMA
Model to examine pressure buildup in the storage reservoir and resultant effects of this buildup on
the vertical migration of formation fluid via (single) hypothetical leaky wellbores located at
progressively greater distances from the injection well (Figure A-21).

An important distinction between EPA Methods 1 and 2, which both calculate a critical
pressure threshold (either AP;r for Method 1 or AP, for Method 2) and the risk-based AOR approach
is that the risk-based approach 1) calculates and maps the potential incremental flow of formation
fluids from the storage reservoir to the USDW that could occur and then 2) delineates the areal
extent beyond which no significant leakage would occur. Therefore, the region beyond which no
significant leakage would occur does not present an endangerment to the USDW; hence, the region
inside of this areal extent is the risk-based AOR.

Complete details of the risk-based AOR model are found in Burton-Kelly and others
(2021). Inputs, assumptions, and results are discussed in the current document.
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Table A-4. EPA Method 1 Critical Threshold Pressure Increase Calculated at the J-ROC1
Wellbore Location

Pi Pi Zu APi,f
Injection Pu Injection USDW Zi Threshold
Zone USDW Zone Base Reservoir Pressure
Depth* Pressure Pressure  Density Elevation Elevation Increase
ft m MPa MPa kg/m? m amsl m amsl MPa psi

4,740 1,445 15919 3.535 1,024 266 —828 -1.391 201
4,857 1,480 16.312 3.535 1,024 266 —864 —1.430 207
4,974 1,516 16.705 3.535 1,023 266 —900 -1.470 213

* Chosen depths represent the top, middle, and base of the Broom Creek Formation at J-ROC1. Ground surface
elevation is 609 m above mean sea level.

In accordance with EPA (2013) guidance, the combination of a) Method 1 negative AP
value across the Tundra SGS area and b) lack of evidence for hydrostatic equilibrium between the
reservoir and the USDW (i.e., Method 2 does not apply) indicates that a risk-based approach to
AOR delineation may be pursued.

Risk-Based AOR Calculations

Complete details of the risk-based AOR model are found in Burton-Kelly and others (2021).
The inputs, assumptions, and results discussed here provide the necessary details for
reproducing and verifying the results. A macro-enabled Microsoft Excel file was used to

define the inputs and calculations that were employed used in the method (hereafter
“ASLMA Workbook™).

Initial Hydraulic Heads

The original ASLMA Model (Cihan and others, 2011) initially assumed hydrostatic
pressure distributions in the entire system. The current work uses a modified version of the
ASLMA Model to simulate pressure perturbations and leakage rates when there are initial head
differences in the aquifers (Oldenburg and others, 2014). The initial hydraulic heads are
calculated assuming an equivalent freshwater head based on the unit-specific elevations and
pressures. The equivalent freshwater heads are entered into the ASLMA Model and establish the
initial pressure conditions for the storage complex prior to CO; injection.

For example, the initial reference case equivalent freshwater heads for the storage reservoir
(Aquifer 1), thief zone (Aquifer 2), and USDW (Aquifer 3) are 802, 557, and 619 m,
respectively, which illustrate the state of overpressure in the storage complex, as Aquifer 1 has a
greater initial hydraulic head than Aquifers 2 and 3. Therefore, the storage complex requires
different treatment than the default AOR calculations described by EPA (2013). Details on the
calculations of initial hydraulic head are provided in Burton-Kelly and others (2021).

CO; Injection Parameters

Tundra SGS has a Broom Creek CO; injection rate target of 3.5 million metric tons per
year (MMtpa) for 20 years. A single injector is placed at the center of the ASLMA model grid
at an x,y-location of (0,0) in the coordinate reference system. The ASLMA Model requires
the CO: injection rate to be converted into an equivalent-volume injection of formation fluid
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Directional Trajectory Unity-1 (CO: Injector Well)
MD CL Inc Az VD M5 EW V.5ec Dogleg T.Face Build Turn

() ft) ) L) (ft) {ft) ft) () (®/100ft) ) (?/100ft) | (°/100ft)
0,00 Q.00 0,00 Q.00 0,00 0.00 Q.00 0,00 0.00 Q.00 0,00
2000,00 2000,00 0,00 0,00 2000.00 0,00 Q.00 0,00 0,00 Q.00 0,00 0,00
3997.88 1997.88 27.97 180.00 3919.47 -478.05 0.00 478.05 1.40 130.00 1,40 0.00
544777 1449,90 27.97 180.00 5200.00 | -1158.07 0.00 1158.07 0.00 0.00 0.00 0.00
J017.61 169,84 27.97 180,00 5330.00 -1237.73 0.00 123773 0,00 0.00 0,00 0,00
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MD (ft) | Incl (deg) | Azimuth (deg) TVD (ft) N/S E/W

0 0.0 0 0.00 -0.01 0
100 0.0 0 100.00 -0.01 0
200 0.0 0 200.00 -0.01 0
300 0.0 0 300.00 -0.01 0
400 0.0 0 400.00 -0.01 0
500 0.0 0 500.00 -0.01 0
600 0.0 0 600.00 -0.01 0
700 0.0 0 700.00 -0.01 0
800 0.0 0 800.00 -0.01 0
900 0.0 0 900.00 -0.01 0
1000 0.0 0 1000.00 -0.01 0
1100 0.0 0 1100.00 -0.01 0
1200 0.0 0 1200.00 -0.01 0
1300 0.0 0 1300.00 -0.01 0
1400 0.0 0 1400.00 -0.01 0
1500 0.0 0 1500.00 -0.01 0
1600 0.0 0 1600.00 -0.01 0
1700 0.0 0 1700.00 -0.01 0
1800 0.0 0 1800.00 -0.01 0
1900 0.0 0 1900.00 -0.01 0
2000 0.0 0 2000.00 -0.01 0
2100 1.4 180 2099.99 -1.23 0
2200 2.8 180 2199.92 -4.89 0
2300 4.2 180 2299.73 -11.00 0
2400 5.6 180 2399.36 -19.54 0
2500 7.0 180 2498.76 -30.51 0
2600 8.4 180 2597.85 -43.91 0
2700 9.8 180 2696.59 -59.73 0
2800 11.2 180 279491 -77.95 0
2900 12.6 180 2892.76 -98.57 0
3000 14.0 180 2990.08 -121.57 0
3100 15.4 180 3086.80 -146.95 0
3200 16.8 180 3182.88 -174.68 0
3300 18.2 180 3278.25 -204.75 0
3400 19.6 180 3372.85 -237.14 0
3500 21.0 180 3466.64 -271.83 0
3600 22.4 180 3559.55 -308.81 0
3700 23.8 180 3651.53 -348.04 0
3800 25.2 180 3742.53 -389.51 0
3900 26.6 180 3832.48 -433.19 0
3998 28.0 180 3919.47 -478.05 0
4000 28.0 180 3921.34 -479.05 0
4100 28.0 180 4009.66 -525.95 0
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MD (ft) | Incl (deg) | Azimuth (deg) TVD (ft) N/S E/W
4200 28.0 180 4097.98 -572.85 0
4300 28.0 180 4186.30 -619.75 0
4400 28.0 180 4274.62 -666.65 0
4500 28.0 180 4362.93 -713.56 0
4600 28.0 180 4451.25 -760.46 0
4700 28.0 180 4539.57 -807.36 0
4800 28.0 180 4627.89 -854.26 0
4900 28.0 180 4716.21 -901.16 0
5000 28.0 180 4804.53 -948.06 0
5100 28.0 180 4892.85 -994.96 0
5200 28.0 180 4981.17 -1041.87 0
5300 28.0 180 5069.49 -1088.77 0
5400 28.0 180 5157.81 -1135.67 0
5448 28.0 180 5200.00 -1158.08 0
5500 28.0 180 5246.12 -1182.57 0
5600 28.0 180 5334.44 -1229.47 0
5618 28.0 180 5350.00 -1237.73 0
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HERBERT DRESSER 1-34

NDIC Well File No. 4937

BC29

Not Avalable, CBL Plug 6

\ o Con 14
5 sx Cement

12-1/4” hole —p»

Plug 5
265'-343'

X
Casing 8-5/8" @ 300' Ty
€ > 2N f 25 sx Cement

Pierre Shale

1282'

Mowr!

3593'

7-7/8” hole

Plug 4
3809' - 3894'
Inyan Kara 25 sx Cement

3890’

Plug 3
3975' - 4060'
25 sx Cement

Plug 2
4874' - 4959'
25 sx Cement

Broom Creek

4940'

Amsden

5209’

Plug 1
5738'- 5823
25 sx Cement

Charles

Target Horizon

DEADWOOD Fm Not
TD at 6,042' Penentrated

Note:
* Assumed class G cement was used for the cement plug
* Cement yield is 1.15 cuft/sack, all plugs has the same yield value

Not to scale
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Well Name: Herbert Dresser 1-34 (NDIC File No. 4937)
Cement Plugs Formation
Number Tnterval (ft) Thickness | Volume Name Estimated Top Cement Plug Remarks
(ft) (sacks) (ft)
1 5,823 5,738 85 25 8%" Casing Shoe 300 | Cement plug 5 isolates the &%" casing shoe with 43' and 35' cement below and
2 4,959 4,874 85 25 Pierre 1,282 above the casing shoe, respectively
3 4,060 3,975 85 25 Greenhorn 3,223
4 3,894 3,809 85 25 Mowry 3,593 | Cement plug 4 isolates the Inyan Kara Formation with 4' within the Inyan Kara
5 343 265 78 25 Inyan Kara 3,890 and 81' within the Mowry
6 14 4 10 5 Swift 4,105 | Cement plug 2 isolates the Broom Creek Formation with 19' within the Broom
Broom Creek 4,940 Creek and 65' within the Opeche
Amsden 5,209

Spud Date: 8/25/1970
Total Depth: 6042 (Charles Formation)

Surface Casing:

8%" 36# K-55 casing set at 300, cement to surface with 225
sacks Class G cement.

Openhole nlugging

Corrective Action: No corrective action is necessary. (Placeholders add explanation based on modeling and simulations

result)
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel

Construction Well control event while drilling |This event could occur during drilling and Serious | Unlikely |* Flow sensor. * Blowout prevention (BOP) equipment. [Drilling: * Rig crew

Period or completing the well with loss [completion operations if the hydrostatic column * Pressure sensor. * Kill fluid. * Stop operation. * Rig manager
of containment. controlling the well decreases below the formation * Tank level indicator. * Well control training. * Close BOP. * Field superintendent

pressure, allowing fluids to enter the well * Tripping displacement * BOP testing protocol. * Clear floor and secure area. * Project manager
suddenly. practices. * Kick drill. * Execute well control procedure.
* Mud weight control. * Lubricators for wireline operations. * Evaluate drilling parameters to identify root cause.
* Continue operations.
Completion:
* Stop operations.
* Close BOP.
* Clear floor and secure area.
* Execute well control procedure.
* Continue operations.
Construction Movement of brine between This event could occur if, while drilling the Minor Unlikely [* Tank level sensor. * USDW will be covered with the surface |* Stop drilling. * Rig crew
Period formations during drilling. injection target, there is cross flow, with losses into * Mud lab test. casing and set in Pierre Formation. * Check well level to detect a lost circulation or influx. * Rig manager
the USDW. * Pressure sensors. * Casing test after cementing surface * In case of losses, treat the well with lost circulation material, [* Field superintendent
* Flow sensors. casing to check integrity. and evaluate mud weight and drilling parameters.
* Tripping sheets. * FIT test to verify shoe integrity. * In case of influx, control the well, without compromising the
* Mud used in surface casing are based  |shoe integrity.
on fresh water and clays. * In case shoe is identified as leaking, squeeze to regain
* CBL to check cement bonding. integrity.
* In case surface casing shows a leak, squeeze or install a casing
patch.

Injection Period |Loss of mechanical integrity This event could occur because of corrosion, Serious Likely * Pressure and temperature * Coated tubing. * Trigger alarm by the system, monitoring personnel, or * Operation engineer
injection wells — tubing/packer [damage in the tubulars during installation, fatigue, gauges on surface and downhole |* Inhibited packer fluid in annular. operations engineer. * Field superintendent
leak higher load profiles, and others and could cause real time. * Corrosion monitoring plan. * Follow protocol to stop operation, vent, or deviate CO,. * Project manager

communication of formation fluids with the * Electromagnetic casing * Dry CO, injected. * Troubleshoot the well.
annular casing tubing as well as sustained casing inspection log. * Nickel-plated packers. * |f tubing leak is detected, discuss with regulator the action
pressure. There is no LOC in this scenario. * Annular pressure test * FF trim tubing hanger and tree. plan based on the finding.
* CO, leak sensors on the * CR tubing tailpipes below packers. * Schedule well service to repair tubing.
wellhead * CR or Inconel carrier for the sensors.
* New tubing.
Injection Period [Loss of mechanical integrity This event could occur because of corrosion, Minor Unlikely |* Pressure and temperature * Coated tubing. * Trigger alarm by the system, monitoring personnel, or * Operation engineer

Postinjection

monitoring wells —
tubing/packer leak.

damage in the tubulars during installation, fatigue,
higher load profiles, and others and could cause a
communication of the formation fluids with the
annular casing tubing as well as sustained casing
pressure. There is no LOC in this scenario.
Monitoring wells are designed to be outside of the
projected plume for the majority of the project
which reduces the risk of contact with CO,.

gauges on surface and downhole
real time.

* Electromagnetic casing
inspection log.

* Annular pressure test.

* CO, leak sensors on the
wellhead.

* Inhibited packer fluid in annular.

* Corrosion monitoring plan.

* Nickel-plated packers

* CR tubing below/between packers.
* CR or Inconel carrier for the sensors.
* New tubing.

operations engineer.

* Troubleshoot the well.

* If tubing leak is detected, discuss with regulator the action
plan for well service.

* Schedule well service to repair tubing or abandon the well.

* Field superintendent
* Project manager

* Rig crew and DH
contractors
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel
Injection Period |Loss of mechanical integrity This event could occur because of corrosion, Serious | Unlikely |* Pressure and temperature * CO,-resistant cement and metallurgic  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
injection wells — casing leak. damage in the tubulars during installation, fatigue, gauges on surface and downhole |across injection zone. operations engineer. * Field superintendent
higher load profiles, or others. This event could real time. * |njection through tubing and packer. * Follow protocol to stop operation, vent, or deviate CO,. * Project manager
cause a migration of CO2 and brines through the * Electromagnetic casing * Nickel-plated packers. * Troubleshoot the well. * Rig crew and DH
casing, the cement sheet, and into different inspection log. * CR or Inconel carrier sensors. * Evaluate if there is a movement of CO, or brines to USDW. In [contractors
formations of the injection target or into USDW. * CO, leak sensors on the * Inhibited packer fluid in the annular.  |the remote event that USDW gets affected, discuss remediation |* Remediation contractors
wellhead. * Cement to surface. options with the regulatory agency.
* DTS fiber real time alongside  [* Corrosion monitoring plan. * If casing leak is detected, discuss with regulator the action
the casing. * CBL/USIT after installation. plan based on the finding and location of the leak.
* Flow rate monitoring. * New casing and tubing installed. * Schedule well service to repair the casing.
* Soil gas probes.
* Neutron activated logs.
* USDW water monitoring.
Injection Period |Loss of mechanical integrity This event could occur because of corrosion, Serious | Unlikely [* Pressure and temperature * CO,-resistant cement across injection  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
Postinjection monitoring wells — casing leak. |damage in the tubulars during installation, fatigue, gauges on surface and downhole |zone. operations engineer. * Field superintendent
higher load profiles, and others. This event could real time. * Nickel-plated packers. * Troubleshoot the well. * Project manager
cause a migration of CO, and brines through the * Electromagnetic casing * CR or Inconel carrier sensors. * Evaluate if there is a movement of CO, or brines to USDW. In  |* Rig crew and DH
casing, the cement sheet, and into different inspection log. * Inhibited packer fluid in the annular. the remote event that USDW gets affected, discuss remediation |contractors
formations of the injection target or into USDW. * CO, leak sensors on the * Cement to surface. options with the regulatory agency. * Remediation contractors
Monitoring wells are designed to be outside of the wellhead. * Corrosion monitoring plan. * If casing leak is detected, discuss with regulator the action
projected plume for the majority of the project * Soil gas probes. * CBL/USIT after installation. plan based on the findings and the location of the leak.
which minimizes the risk of contact with CO,. * Neutron activated logs. * New casing and tubing installed. * Schedule well service to repair the casing.
* USDW water monitoring.
Injection Period |LOC: vertical migration via During the life of the injector wells, there are Serious | Unlikely |* CO, leak sensors on the * CO,-resistant cement and metallurgic  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer

injection wells.

induced stresses and chemical reactions on the
tubulars and cement exposed to the CO, pressure
and plume.

Changes in temperature and injection pressure
create stresses in the tubulars trying to expand or
contract, and it can lead to microannulus effects.

The combination of the dry CO, injected and the
formation brines creates carbonic acid that reacts
with the components of the cement to degrade
properties such as permeability, strength, porosity,
etc., weakening the matrix.

These mechanics could lead to cracks, channels, or
simply permeable paths inside the cement that
could connect the injection zone with those above
the storage complex, causing migration of
brines/CO,.

wellhead.

* DTS fiber real time alongside
the casing.

* Soil gas probes.

* USDW water monitoring.

* Neutron activated logs to be
run for external MI.

* Pressure gauges at surface.
* Flow rate monitoring.

across injection zone.

* Injection through tubing and packer.

* Cement to surface.

* CBL/USIT after installation.

* USDW covered as second barrier with
surface casing and surface cement sheet.
* New casing installed.

operations engineer.

* Follow protocol to stop operation, vent, or deviate CO,.

* Troubleshoot the well.

* Evaluate if there is a movement of CO, or brines to USDW. In
the remote event that USDW gets affected, discuss with
regulatory agency remediation options, action plan, and
monitoring program.

* Discuss with regulator the action plan to repair the well or
P&A based on the findings of the assessment.

* Field superintendent

* Project manager

* Rig crew and DH
contractors

* Remediation contractors
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel
Injection Period |LOC: vertical migration via During the life of the monitoring wells, there are Serious | Unlikely |* CO, leak sensors on the * CO,-resistant cement across injection  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
Postinjection monitoring wells. induced stresses and chemical reactions on the wellhead. zone. operations engineer. * Field superintendent

tubulars and cement-exposed brines, pressure * Soil gas probes. * Cement to surface. * Troubleshoot the well. * Project manager
plume and, eventually, CO,. * USDW water monitoring. * CBL/USIT after installation. * Evaluate if there is a movement of CO, or brines to USDW. In  |* Rig crew and DH
* Neutron activated logs to be  |* USDW covered as second barrier with |the remote event that USDW gets affected, discuss with contractors
These mechanics could lead to cracks, cement run for external M. surface casing and surface cement sheet. |regulatory agency remediation options, action plan, and * Remediation contractors
deterioration, channels, or simply permeable paths * Pressure gauges at surface. * New casing installed. monitoring program.
inside the cement that could connect the injection * Discuss with regulator action plan to repair the well or P&A
zone with those above the storage complex, based on the findings of the assessment.
causing migration of brines/CO,.
Monitoring wells are designed to be outside of the
plume for the majority of the injection period.
Injection Period |LOC: vertical migration via water|This scenario could occur if there is a LOC in the Serious Unlikely |* CO, leak sensors on the * Evaluate CO,-resistant cement through |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
Postinjection disposal well in Inyan Kara. CO, injector well through poor cement or cracks wellhead. Inyan Kara in the water disposal well. operations engineer. * Field superintendent
that could allow movement of carbonic acid into * Soil gas probes. * Validate Class | well will cover USDW to |* Follow protocol to stop injection. * Project manager
the Inyan Kara Formation. Inyan Kara is the main * USDW water monitoring. Pierre as well. * Troubleshoot the well. * Rig crew and DH
target for water disposal in the area. If carbonic * Neutron activated logs to be  [* Recommended to include water * Evaluate if there is a movement of CO, or brines to USDW and contractors
acid gets in contact with the cement and casing for run for external Ml or tracers. disposal well in corrosion monitoring the source of the leak. * Remediation contractors
the water disposal well, corrosion and cement * Pressure gauges at surface. plan. * If the injector is the source of the leak, follow protocol for LOC
degradation could happen, with a potential path in injectors.
to USDW. * In the remote event that USDW gets affected, discuss with
regulatory agency remediation options, action plan, and
monitoring program.
* Discuss with regulator action plan to repair the well or P&A
based on the findings of the assessment.
Injection Period |LOC: vertical migration via Brines and CO, could migrate through poor Serious Unlikely [* Soil gas probes. * Legacy wells are properly abandoned  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
Postinjection legacy wells and P&A wells. cement bonding, cement degradation, or cracking * CO, leak sensors. for brine movement because of operations engineer. * Field superintendent
in the cement in P&A wells. * 4D seismic survey (AOR review |pressurization of injection zone. * Evaluate if it's a positive CO, release because of a leak in the  |* Project manager
periods). * Injectors will be abandoned as soon as |legacy/P&A well. * Rig crew and DH
CO; injection in the HUB ends, except if  [* Discuss plan with regulator to repair the well, delineate the ~ |contractors
they are left as monitoring wells. area, and identify potential resources affected. * Remediation contractors
* Discuss specific remediation actions and monitoring plans.
* Execute program, monitor, and evaluate efficacy.
Injection Period |LOC: vertical migration due to  |This event can occur if, during injection, the Serious | Unlikely |* USDW water sampling. * Seismic survey in the area shows no * Trigger alarm by the system, monitoring personnel, or * Monitoring staff

failure of confining rock, faults,
or fractures.

pressurization of the injection zone exceeds the
sealing capacity of the cap rock/seal above or if
there are features such as fault or fractures that
are reactivated. CO, and brine could find a leak
path to a shallower formation, including USDW.

* 4D seismic survey.

* Neutron activated log in
injector and monitoring wells.
* Gas soil monitoring.

faults crossing the storage formation or
the seal.

* Injection is limited to 90% of frac
gradient.

* Extensive characterization of the rocks
show good sealing capacity.

* In case cap rock above Broom Creek
fails, Inyan Karan underpressure zone will
act as a buffer formation before CO, or
brines reaching USDW.

operations engineer.

* Follow protocol to stop injection.

* Assess root cause by reviewing monitoring data.

* If required, conduct geophysical survey to delineate potential
leak path.

* Evaluate if there is a movement of CO, or brines to USDW. In
the event that USDW gets affected, discuss with regulatory
agency remediation options, action plan, and monitoring
program.

* Actions to restore injection will depend on the nature of the
leak path and the extent. Operator needs to reevaluate model
and discuss action olan with resulator

* Geologist

* Reservoir engineer

* Project manager

* Remediation contractors
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Stage

Risk

Description

Severity

Likelihood

Monitoring

Control in Place

Potential Response Actions

Response Personnel

Injection Period
Postinjection

LOC: lateral migration of CO,
outside defined AoR.

This event could occur if the CO, plume moves
faster or in an unexpected pattern and expands
beyond the secured pore space for the project and

the AoR.

Serious

Unlikely

* 4D seismic.

* Neutron activated logs in
monitoring wells.

* Pressure and temperature
gauges real time in monitoring
wells.

* Detailed geologic model with
stratigraphic wells as calibration.

* Seismic survey integrated in the model.
* Extensive characterization of the rocks
and formation.

* AoR review and calibration at least
every 5 years.

* Monitor the plume until stabilization
(min 10 years).

Injection period:

* Trigger alarm by monitoring staff.

* Review monitoring data and trends, and compare with the
simulation.

* Discuss with regulatory agency the findings, and request to
keep injection process while AoR is reviewed, if the data show
that CO, will stay in the secured pore space.

* Perform logging in monitoring wells.

* Conduct geophysical survey as required to evaluate AoR.

* Recalibrate model, and simulate new AoR.

* Assess if additional corrective actions are needed and if it's
required to secure additional pore space.

* Assess if any remediation is needed, and discuss action plan
with regulatory agency.

* Present AoR review to regulatory agency for approval and
adjust monitoring plan.

Postinjection period:

* Trigger alarm by monitoring staff.

* Review monitoring data and trends, compare with the
simulation.

* Discuss findings with regulatory agency.

* Conduct geophysical survey as required to evaluate AoR.

* Recalibrate model, and simulate new AoR.

* Assess if additional corrective actions are needed and if it's
required to secure additional pore space.

* Assess if any remediation is needed, and discuss action plan

* Monitoring staff

* Geologist

* Reservoir engineers
* Project manager

Injection Period

External impact — injector well.

This event could occur if, during injection, the
wellhead is hit by a massive object that causes
major damages to the equipment. The well gets
disconnected from the pipeline and from the
shutoff system and leads to a loss of containment

of CO, and brine.

Major

Unlikely

* Pressure, temperature, and
flow sensors in real time.

* Field inspections.

* OGl cameras.

* Fence location and block direct access
to the wellhead.

* No populated area.

* Doubled lined pads.

* Location is able to contain 70.000 bbl,
and additional transfer pump and lines
are designed to move fluid to the settling
ponds southwest of the location.

* Trigger alarm by the system or operations staff.

* Follow protocol to shut down CO, delivery if the automatic
shutoff device is not functional.

* If there is injured personnel, call emergency team, and
execute evacuation protocol.

* Contact the field superintendent to activate emergency plan.
* Clear the location, and secure the perimeter. If possible, install
containment devices around the location.

* Contact well control special team to execute blowout
emergency plan that may include but is not limited to capping
the well, secure location, drill relief well to kill injector, properly
repair or abandon injection well. This plan would be discussed
with the regulatory agency.

* Evaluate environmental impact (soil, water, fauna,
vegetation), and present remediation plan to the Commission
for approval.

* Execute remediation, and install monitoring system as needed.

* Operation engineer

* Field superintendent

* Project manager

* Rig crew and DH
contractors

* Remediation contractors
* Well control specialist
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel
Injection Period |External impact — monitoring This event could occur if the wellhead of the deep | Major Unlikely [* Pressure, temperature, and * Fence location, and block direct access |* Trigger alarm by the system or operations staff. * Operation engineer
Postinjection well. monitoring well is hit by a massive object that flow sensors in real time. to the wellhead. * If there is injured personnel, call emergency team and execute (* Field superintendent

causes major damages leading to a LOC. Since the * Field inspections. * No populated area. evacuation protocol. * Project manager
well is open to the formation pressure at the * OGl cameras. * Lined pads. * Contact the field superintendent to activate emergency plan. [* Rig crew and DH
injection zone, formation fluids have the potential * Reduced pressure in the monitoring * Clear the location, and secure the perimeter. If possible, install [contractors
to flow and spill on the location. well compared with the injector well on |containment devices around the location. * Remediation contractors
bottom. * Contact well control special team to execute blowout * Well control specialist
emergency plan that may include, but is not limited to, capping
the well, securing the location, drilling relief well to kill the
injector, properly repairing, or abandoning the injection well.
This plan would be discussed with the regulatory agency.
* Evaluate environmental impact (soil, water, fauna,
vegetation), and present remediation plan to the Commission
for approval.
* Execute remediation, and install monitoring system as needed.

Injection Period |External impact — pipeline. This event could occur if, during injection, the CO, | Major Unlikely [* Pressure, temperature, and * Buried pipe. * Trigger alarm by the system or operations staff. * Operation engineer
pipeline is hit, causing major damages and LOC of flowmeter sensors in real time.  [* Bollards and/or concrete barriers * If there is injured personnel, call emergency team, and * Field superintendent
the CO,. * Field inspections. installed to protect aboveground piping |execute evacuation protocol. * Remediation contractors

* OGI cameras? at valve stations. * Verify CO, flow was shut off by the system, or start protocol to [* Emergency teams
* Painting for visibility in varied weather [stop flow. * Plant manager/contact
conditions. * Contact the field superintendent to activate emergency plan.
* Signage along right of way as needed. [* Clear the location, and secure the perimeter. If possible, install
* One-call 811 program. containment devices around the location.
* Evaluate environmental impact (soil, water, fauna,
vegetation), and present remediation plan to the Commission
for approval.
* Execute remediation, and install monitoring system as needed.
Injection Period |Monitoring equipment failure or|If there is a failure on the monitoring system/ Serious Unlikely [* Real-time monitoring system |* Preventive maintenance. * Trigger alarm by the system or operations staff. * Operation engineer

malfunction.

alarm devices, it could lead to overpressurization
of the system or reservoir beyond the design
limits, causing potential fracturing of the reservoir,
leaks or failure on equipment and tubulars, and
damage of the facilities.

and redundancy.
* Field inspections.

* Periodic inspections.

* If there is injured personnel or property damage, contact the
field superintendent to activate emergency evacuation and
secure location.

* Assess mechanical integrity of the system, and propose repair
actions if needed.

* Assess any potential environmental impact, and discuss
remedial action with the Commission if needed.

* |If the assessment allows resuming injection safely, discuss plan
with the Commission, and get approval.

* Repair or replace instrumentation. Calibrate equipment.

* Review monitoring records, and if needed, perform an
injectivity test or falloff test to evaluate reservoir.

* Field superintendent

* Project manager

* Remediation contractors
* Emergency teams

* Geologist

* Reservoir engineers

* Monitoring staff
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel
Injection Period |Induced seismicity. This event could occur if pressurization of the Major Unlikely [* Geophones array in surface to |* Seismic survey of the storage complex [* Trigger alarm by the system or operation staff. * Operation engineer
reservoir, during injection of CO,, activates monitor induced seismicity. shows no faults that could be * Follow the traffic ligth system described in appendix D, section [* Field superintendent
preexisting fault planes and creates a displacement * Geophones/DAS fiber. reactivated. 2.17.2 * Project manager
that causes a seismic event. If it's a major event , it * A detailed geomechanical model was | * If there is injured personnel or property damages, contact the |* Remediation contractors
could compromise the integrity of the wells, created to evaluate the storage complex. [Field Superintendent to activate emergency evacuation and * Emergency teams
facilities, or pipeline. * The region is seismically stable. secure location. * Geologist
* Assess any potential enviromental impact and discussed * Reservoir engineers
remedial action with the commission if needed. * Monitoring staff
Injection Period |Major seismic event. Major natural seismic event. Major Unlikely [* Geophones array in surface to |* The region is seismically stable. * Trigger alarm by the system or operation staff. * Operation engineer

Postinjection

monitor induced seismicity.
* Geophones/DAS fiber.

* Follow the traffic ligth system described in appendix D, section
2.17.2

* If there is injured personnel or property damages, contact the
Field Superintendent to activate emergency evacuation and
secure location.

* Assess any potential enviromental impact and discussed
remedial action with the commission if needed.

* Field superintendent

* Project manager

* Remediation contractors
* Emergency teams

* Geologist

* Reservoir engineers

* Monitoring staff
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Stage

Risk

Description

Severity

Likelihood

Monitoring

Control in Place

Potential Response Actions

Response Personnel

Injection Period
Postinjection

Other major natural disaster.

This scenario could occur in the event of a natural
disaster that limits or endangers the normal
operation of the Hub.

n/a

n/a

*Trigger alarm by the system or operations staff.

* If there is injured personnel or property damage, contact the
field superintendent to activate emergency evacuation and
secure location.

* Follow protocol to stop injection.

* Assess mechanical integrity of the system, and propose repair
actions based on the findings.

* Assess any potential environmental impact, and discuss
remedial action with the Commission if needed.

* If the assessment allows resuming injection safely, increase
surveillance to validate effectiveness of the actions.

* Operation engineer

* Field superintendent

* Project manager

* Remediation contractors
* Emergency teams

* Geologist

* Reservoir engineers

* Monitoring staff
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2.4.4.5 Ductility and Rock Strength

Ductility and rock strength have been determined through laboratory testing of rock samples
acquired from the Opeche/Spearfish Formation core in the J-LOCI well. To determine these
parameters, a multistage triaxial test was performed at confining pressures exceeding 40 MPa
(5,800 psi). This commonly used test provides information regarding the elastic parameters and
peak strength of a material. Because of the low porosity and anhydrite mineralogy, samples were
not saturated for testing. Table 2-24 shows the sample parameters, and Table 2-25 shows the elastic
parameters obtained.

Rock strength was determined at the final stage of confinement and axial loading. As
shown in Figure 2-65, the sample failed at a maximum stress of 113.8 MPa (16,505.295 psi).
Based on the plot below, the final stage (Radial Stage 4) of testing, shown in yellow, has
significant residual strength postfailure, indicating a high degree of ductility.

Table 2-24. Sample Parameters
Sample and Experiment Information

Depth: 4,905.8 ft Rock Type: Anhydrite
Formation: Opeche/Spearfish Porosity: 3.5%
Dry Bulk Density: ~ 2.660 g/cm’ Pore Fluids: None
Diameter: 25.40 mm Entered Length: 62.99 mm

Table 2-25. Elastic Properties Obtained Through Experimentation: 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

Event Conf., Diff., E, n K, G, P,
MPa MPa GPa GPa GPa GPa
1 10.2 10.0 55.14 0.140 25.51 24.19 57.76
2 20.3 20.2 58.07 0.150 27.65 25.25 61.32
3 30.2 30.1 60.84 0.161 29.93 26.20 64.86
4 40.3 40.0 60.94 0.195 33.35 25.49 67.34
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Figure 2-65. Results of multistage triaxial test performed at confining pressures exceeding
40 MPa (5,800 psi), providing information regarding the elastic parameters and peak strength
of the rock sample. Failure occurred at the fourth-stage peak stress of 113.8 MPa.
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2.5 Faults, Fractures, and Seismic Activity

2.5.1 Faults and Fractures

In the Tundra SGS area, no known or suspected regional faults or fractures with sufficient
permeability and vertical extent to allow fluid movement between formations have been identified
through site-specific characterization activities, previous studies, or oil and gas exploration
activities. The following section discusses the seismic history of North Dakota and low probability
that seismic activity will interfere with containment.

2.5.2 Seismic Activity

The Williston Basin is a tectonically stable region of the North American Craton. Zhou and others
(2008) summarize that “the Williston Basin as a whole is in an overburden compressive stress
regime,” which could be attributed to the general stability of the North American Craton.
Interpreted structural features associated with tectonic activity in the Williston Basin in North
Dakota include anticlinal and synclinal structures in the western half of the state, lineaments
associated with Precambrian basement block boundaries, and faults (North Dakota Industrial
Commission, 2019).

Between 1870 and 2015, 13 seismic events have been detected within the North Dakota
portion of the Williston Basin (Table 2-26) (Anderson, 2016). Of these 13 seismic events, only
three have occurred along one of the eight interpreted Precambrian basement faults in the
North Dakota portion of the Williston Basin (Figure 2-66). The seismic event recorded closest
to the Tundra SGS storage facility area occurred 39.6 mi from the J-ROC1 well near Huff, North
Dakota (Table 2-26). The magnitude of this seismic event is estimated to have been 4.4.
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Table 2-26. Summary of Seismic Events Reported to Have Occurred in North Dakota (from Anderson, 2016)

City or Vicinity of Map Distance to Tundra SGS J-

Date Magnitude Depth, mi Longitude Latitude Seismic Event Label ROC1 Well, mi
Sept. 28, 2012 33 0.4* —103.48 48.01 Southeast of Williston A 124.6
June 14, 2010 1.4 3.1 —103.96 46.03 Boxelder Creek B 149.1
March 21, 2010 2.5 3.1 —103.98 47.98 Buford C 144.1
Aug. 30, 2009 1.9 3.1 —102.38 47.63 Ft. Berthold southwest D 67.4
Jan. 3, 2009 1.5 8.3 —103.95 48.36 Grenora E 156.0
Nov. 15,2008 2.6 11.2 —100.04 47.46 Goodrich F 61.6
Nov. 11, 1998 3.5 3.1 —104.03 48.55 Grenora G 166.5
March 9, 1982 33 11.2 —104.03 48.51 Grenora H 164.9
July 8, 1968 4.4 20.5 —100.74 46.59 Huff I 39.6
May 13, 1947 3.7%* U —100.90 46.00 Selfridge J 74.9
Oct. 26, 1946 3. 75 U —103.70 48.20 Williston K 140.2
April 29, 1927 0.2%* U —102.10 46.90 Hebron L 43.4
Aug. 8, 1915 3.7%* U —103.60 48.20 Williston M 136.4

L8-C

* Estimated depth.
** Magnitude estimated from reported modified Mercalli intensity (MMI) value.
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Figure 2-66. Location of major faults, tectonic boundaries, and seismic events in North
Dakota (modified from Anderson, 2016). The black dots indicate seismic event locations
listed in Table 2-26.

Studies completed by the U.S. Geological Survey (USGS) indicate there is a low probability
of damaging seismic events occurring in North Dakota, with less than two damaging
seismic events predicted to occur over a 10,000-year time period (Figure 2-67) (U.S.
Geological Survey, 2019). A 1-year seismic forecast (including both induced and natural
seismic events) released by USGS in 2016 determined North Dakota has very low risk (less than
1% chance) of experiencing any seismic events resulting in damage (U.S. Geological Survey,
2016). Frohlich and others (2015) state there is very little seismic activity near injection wells
in the Williston Basin. They noted only two historic seismic events in North Dakota that could
be associated with nearby oil and gas activities. These results indicate relatively stable geologic
conditions in the region surrounding the potential injection site. Based upon the review and
assessment of 1) the USGS studies, 2) the characteristics of the Broom Creek injection zone
and upper and lower confining zones, 3) the low risk of induced seismicity due to the basin stress
regime, and 4) history of recorded seismic events, seismic activity will not interfere with
containment of the maximum volume of CO:z proposed to be injected annually over the life of
this project.
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Frequency of Damaging Earthquake Shaking Around the U.S.
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Figure 2-67. Probabilistic map showing how often scientists expect damaging seismic event
shaking around the United States (U.S. Geological Survey, 2019). The map shows there is a
low probability of damaging seismic events occurring in North Dakota.

2.6 Potential Mineral Zones

The North Dakota Geological Survey recognizes the Spearfish Formation as the only potential oil-
bearing formation above the Broom Creek Formation. However, production from the Spearfish
Formation is limited to the northern tier of counties in western North Dakota (Figure 2-68). There
has been no exploration for, nor development of, hydrocarbon resource from the Spearfish
Formation in the Tundra SGS area.

There has been no historic hydrocarbon exploration in, or production from, formations below
the Broom Creek Formation in the storage facility area. The only hydrocarbon exploration well
near the storage facility area, the Herbert Dresser 1-34 (NDIC File No. 4937) was drilled in 1970
to explore potential hydrocarbons in the Charles Formation. The well was dry and did not suggest
the presence of hydrocarbons. There are no known producible accumulations of hydrocarbons in
the storage facility area.
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SPEARFISH DRILL STEM TEST RESULTS

Prepared by
Travis Stolldorf

POSITIVE DSTa
(1) Oil or gas recovered in sampler and/or pipe (e.g
275" Free Qil)
(2) Description with oil or gas as the primary
component of fluid/gas mixture (e.g. 150" mud cut
Qil)

POSITIVE DSTh
(1) Description with oil or gas as the secondary

component of fluid/gas mixture (e.g. 150' Gas cut
mud)
(2) Hydrocarbons present but a weak indication in DST

NEGATIVE DST
(1) No Qil or Gas reported

]

A

0 20 40
MILES

Figure 2-68. Drillstem test results indicating the presence of oil in the Spearfish Formation
samples (modified from Stolldorf, 2020).

Shallow gas resources can be found in many areas of North Dakota. North Dakota
regulations (NDCC 57-51-01) define shallow gas resources as “gas produced from a zone that
consists of strata or formation, including lignite or coal strata or seam, located above the depth of
five thousand feet (1,524 meters) below the surface, or located more than five thousand feet
(1,524 meters) below the surface but above the top of the Rierdon Formation (Jurassic), from
which gas may be produced.”

Lignite coal currently is mined in the area of the Center Coal Mine, operated by BNI Coal.
The Center Mine currently mines the Hagel coal seam for use as fuel at Minnkota Power
Cooperative’s MRYS. The Hagel coal seam is the lowermost major lignite present in this area of
the Sentinel Butte Formation.
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Thickness of the Hagel coal seam averages 7.8 ft in the area permitted to be mined but
varies, with some areas exceeding 10 ft in thickness (Figure 2-69) (Zygarlicke and others,
2019). Coal seams in the Bullion Creek Formation exist in the area below the Hagel seam, but
currently the Hagel is the only economically minable seam with its thickness and overburden of
100 ft or less (Figures 2-69 and 2-70). The Hagel and other coal seams in the Fort Union
Group thicken and deepen to the west. The overlying Beulah-Zap coal seam has pinched out
farther to the west but is economically minable in the central part of Mercer County at North
American Coal’s Coteau Mine. The Hagel seam pinches out to the east, and no other coal seams
are mined farther east than the Hagel.
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Figure 2-69. Hagel net coal isopach map (modified from Ellis and others, 1999).
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Figure 2-70. Hagel overburden isopach map (modified from Ellis and others, 1999).
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5.2 Proposed Completion Procedure for Broom Creek CO; Injectate Well

XN RN

10.
11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Nipple up BOP (blowout preventer).

Test BOP.

Pick up work string and bit to clean out cement.

Run in the hole and tag the stage tool.

Circulate with brine, 10 ppg.

Drill out the stage tool and clean the casing until the top of the float collar.

Circulate with brine, 10 ppg.

Test casing for 30 minutes with 1,500 psi. If the pressure decreases more than 10% in
30 minutes, bleed pressure, check surface lines and surface connections, and repeat test. If the
failure persists, the Operator may require assessing the root cause and correcting it.

Pull BHA (bottomhole assembly) out of the hole.

Perform safety meeting to discuss logging and perforating operations.

Rig up logging truck.

Run cased-hole logs by program. Note: run CBL/VDL (cement bond log/variable density log)
and USIT (ultrasonic imaging tool) logs without pressure as a first pass and run them with
1000 psi pressure as a second pass.

Note: In case cementing logs show poor bonding in the cementing job, the results will be
communicated to the North Dakota Industrial Commission (NDIC), and an action plan will

be prepared.

Run oriented perforating guns to the injection target. An oriented gun should be used to avoid
any damage to the external fiber optic.

Perforate the Broom Creek Formation, minimum 4 spf (shots per foot). The depth will be
defined with the final log. Gas gun technology or high-performance guns should be evaluated
to provide deeper penetration into the formation.

Pull guns out of the hole.

Rig down logging truck.

Pick up straddle packer and run in the hole with work string.

Circulate with brine, 10 ppg.

Set packer to isolate the perforations.

Rig up acid trucks and equipment.

Perform cleaning of the perforations with acid. Adjust acid formulation and volumes with
water samples and compatibility test.

Rig down acid trucks and equipment.

Perform an injectivity test/step rate test.

Unset packer and circulate hole.

Pull packer and work string out of the hole.

Rig up spooler and prepare rig floor to run upper completion.

Run completion assembly per program.

Circulate well with inhibited packer fluid.

Set packer 100 ft above the top perforations.

Install tubing sections, cable connector, and tubing hanger.

Rig up logging truck.
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Temperature 90 F / Max Pressure 1700 psi
Injection Rate : 1.5-3 Mton/a

Fox Hills 980 ft

Pierre 1150 ft

Greenhorn 3012 ft

Mowry 3404 ft

Skull Creek 3458 ft

Inyan Kara 3686 ft

Swift 3865 ft
Rierdon 4324 ft
Piper-Kline 4484 ft
Piper-Picard 4594 ft

Opeche 4682 ft

Broom Creek 4740 ft

Amsden 4974 ft

Liberty-1

KB: 2022 ft / GL:1997 ft

4

No corrosive fluid

P/

P/T

Plugged from 5400 to 9880 ft

Most Logs already ran.
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Conductor Casing 20" 53# @ 80 ft

Surface Desing
Open Hole Logs: Triple Combo - Caliper
Cased Hole: CBL/VDL

Surf Hole 17 1/2" @ 2000 ft

Surf Csg 13 3/8" 61# K55 BTC@ 2000 ft

Fresh Water - MW 8.5-9 ppg

Class G Cement + Additives from TD to surface

Long String Design:

Open Hole Logs:

Triple Combo (Induction Resistivity, Density, Neutron)
Spectral GR

FMI

Sonic Scanner

4 arm caliper

MDT (partial)

Fluid Samples

Cased Hole Logs : CBL-VDL / Ultrasonic Cement Log

Cased Hole Logs :Activated Pulse-Neutron through tubing
Cased Hole Logs :CIL - Electromagnetic base line through tubing
Cased Hole Logs :Temperature log calibration DTS

Injectivity Test / Fall Off Test after completion

Pressure Data:

Inyan Kara PP 0.415 psi/ft / FG 0.721 psi/ft
Broom Creek PP 0.491 psi/ft / FG 0.731 psi/ft
Deadwood PP 0.461 psi/ft/ FG 0.75 psi/gft

Enlarged main Hole 8 1/2" x 12.25" @ 5400 ft (TVD)

Casing 9 5/8" 47 # L80 Premium Conn @ 3400 ft

Cement 2 stages - Divitool 3400 ft

Casing 9 5/8" 47# L80 Premium Conn @3400 to 4200 ft
Casing 9 5/8" 47# L80-CR13 Premium Conn @4200 to 5400 ft

Class G cement + additive from surface to 3400 ft

CO2 Resistant Cement 14.8 ppg: 3400 ft to 5400 ft (TVD)
Water Based Inhibited Mud - MW 9.7-10.2 ppg

BHT 136 F

Figure 5-2. Liberty-1 (JROC-1 File No. 37672) Broom Creek injection proposed well completion

wellbore schematic.



Temperature 90 F / Max Pressure 1700 psi
Injection Rate : 1.5-3 Mton/a

Fox Hills 890 ft

Pierre 1150 ft

Greehorn 3012 ft

Mowry 3404 ft

Skull Creek 3458 ft

Inyan Kara 3686 ft

Swift 3865 ft
Rierdo 4324 ft
Piper-Kline 4484 ft
Piper-Picard 4594 ft

Opeche 4682 ft

Broom Creek 4740 ft

Amsden 4974 ft

Unity-1
Injector BC Twin
KB: 2022 tt / GL:1997 ft

No corrosive fluid

P/T

P/T
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Conductor Casing 20" @ 100 ft

Surface Desing
Open Hole Log:Resistivity , GR, SP, temperature, Caliper
Cased Hole Log: CBL/VDL

Surf Hole 17 1/2" @ 2000 ft

Surf Csg 13 3/8" 54.5# K55 @ 2000 ft

Gel Mud - MW 8.5-9 ppg

KT 20 bls

FIT 12.5 ppg

Class G cement + additive from surface to 2000 ft

Long String Design:

Open Hole Logs:

Triple Combo (Induction Resistivity, Density , Neutron,SP)
Spectral GR

FMI

Dipolar Sonic

4 arm Caliper

Temperature Log

10 SwWC

5 Fluid Samples / 25 MDT

Cased Hole Log: CBL-VDL / Ultrasonic Cement Log

Cased Hole Log: Activated Pulse-Neutron through tubing
Cased Hole Log: CIL - Electromagnetic base line through tubing
Cased Hole Log: Temperature log calibration DTS

Injectivity Test / Fall Off Test after completion

Pressure Data:

Inyan Kara PP 0.415 psi/ft / FG 0.721 psi/ft
Broom Creek PP 0.491 psi/ft / FG 0.731 psi/ft
Deadwood PP 0.461 psi/ft/ FG 0.75 psi/gft

Hole 12.25" @ 5350 (TVD) /5618 ft (MD)*

Casing 9 5/8" 47 # L80 Premium Conn @ 3400 ft

Cement 2 stages - Divitool 3400 ft

Casing 9 5/8" 47# L80 Premium Conn @3400 to 4200 ft
Casing 9 5/8" 47# L80-CR13 Premium Conn @4200 to 5618 ft

Class G cement + additives from surface to 3400 ft
CO2 Resistant cement : 3400 ft to TD

Water Based Inhibited - MW 9.7-10.2 ppg

BHT 136 F

Figure 5-3. Unity-1 Broom Creek injection well proposed completion wellbore schematic.
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Supplement on Flow Line

Minnkota Power Cooperative (MPC) plans to construct a Carbon Capture and Sequestration (CCS)
system at their Milton R. Young Power Plant in Oliver County, North Dakota. This system will include
one 16-inch OD pipeline that will ultimately supply CO2 for subsequent injection and sequestration at
one proposed well pad location. The flowline will be routed to the Southeast corner of the power plant
property, approximately 0.25 miles, to the proposed location of Well Pad #1. An overview of the pipeline
system is shown in Figure 1-1. The information contained in this supplement is from a FEED study
performed by Burns & McDonnell establishing a design basis manual for use in the final detailed design
phase and development of a CCS construction plan. At this time, materials and contractor have not been
selected. However, when final construction plan is issued, Minnkota will submit notice of intent a
minimum of seven (7) days prior to commencing construction in a form containing all required and

requested information in accordance with NDAC § 43-02-03-29.1.

Figure. Proposed Tundra CO; Flow Line Overview

Pipeline Design Criteria

The pipeline system will include an inlet meter station near the exit of the CCS facility and a meter station
at the well pad site. The CCS facility outlet piping will be designed and routed by others to the boundary
of the proposed inlet meter station. An available tie-in point is proposed to be installed at the inlet meter
station to supply potential future customers with CO2 for enhanced oil recovery (EOR). No intermediate
pump stations or mainline valves are expected to be required for the project. To monitor for mechanical

integrity, direct inspection of the pipeline will be employed.

The pipeline system will have a nominal transportation capacity of 12,980 tons per day of CO2

transported in dense phase. It is expected that the pipelines shall be operated via a remote control room
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whose location will be identified in the future once an operator is determined. If the pipeline and
associated facilities are to be operated locally by the CCS operator, MPC advised that additional space
will be provisioned in the CCS facility control room to accommodate pipeline operations, if needed. The
meter station shall be able to be controlled via a SCADA system from the aforementioned control room.
The meter station shall have an RTU building with the capability of communicating with the control
room. A mass flow comparison between metering sites will be the primary method of leak detection,
however the project proposed to installed a fiber optic alongside the pipe with capability for distributed
temperature sensing DTS, Distributed Acoustic and Strain Sensing (DAS/DSS)to proactively monitor the
system. In the event that the CSS Facility and Injection Well Facilities are owned and/or operated by a
different party than the pipeline, the RTU buildings will be able to house two RTUs and be capable of

sharing metering data with the other parties, if applicable.

The design CO2 stream composition is as follows:

COMPONENT NAME COMPONENT ID | COMPOSITION (Mole Fraction - %)
CARBON DIOXIDE CO:z 20.90% 90.9

WATER H20 632 PPMV 0.0832
NITROGEN N2 183 PPMV 0.0163
ARGON Ar 4 PPMV 0.0004
OXYGEN 02 6 PPMV 0.0006
SULFUR DIOXIDE SOz 1 PPMV 0.0001
NITROGEN DIOXIDE NO: 1 PPMV 0.0001
NITRIC OXIDE NO 30 PPMV 0.003

The pipeline inlet conditions (from CCS facility) have been defined as 1,800 psig and 120°F. Using the
Peng-Robinson equation of state and assuming isentropic expansion, the decompression pressure was

determined to be 1059.68 psig. This value was used in the development of the ductile fracture mitigation.
Aspen HYSYS software was used to perform the hydraulic simulation and generate the phase diagrams.

The pipeline will be designed to comply with Title 49 CFR Part 195 and ASME B31.4 requirements. The
pipeline design pressure will be the maximum operating pressure (MOP) of the system, in accordance
with 49 CFR Part 195. The maximum operating pressure (MOP) is the maximum pressure at which the

system may be operated. For this project, the Design Pressure and MOP are as follows:

e Design Pressure = 1,800 psig
e MOP = 1,690 psig

The ambient design temperatures for all above-grade pipe sections are as follows:
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e Maximum Temperature: 120°F
e  Minimum Temperature: -50°F

The ambient design temperatures for all below-grade pipe sections are as follows:

e Maximum Temperature: 120°F
e  Minimum Temperature: -20°F

The maximum operating temperature shall be 120°F
e Temperature derating factor for pipe, T = 1.0

Fluid composition is non-corrosive to the material selected. There is no explicit corrosion allowance

provided in the WT design.
Pipe Specification
All pipe shall be manufactured in accordance with API Specification 5L, with adherence to Annex G

“PSL 2 Pipe with Resistance to Ductile Fracture Propagation”. The following shall be specified to the

manufacturer and recorded for all pipe:

e OQOutside Diameter (OD)

e Wall Thickness (WT)

e Pipe Grade

e Longitudinal Seam Type

e Specified Minimum Yield Strength (SMYS)
e Joint Design — Bevel

e External Coating

e  Minimum Joint Length

e Total Footage or Miles

e Charpy V-Notch Testing Requirements

The proposed pipeline specifications for open-cut, bore, road and station scenarios are as follows:
e Open cut:

o Design pressure — 1,800 psig
o Wall thickness - 0.500 inch
o Nominal size - 16 inch

o Grade API 5L X-65 PSL 2

o 44.31% SMYS @ 1,800 psig
o Seam type — HFW (ERW)
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o 40’ Double Random Length (DRL) joints

= Length of pipe joints to be finalized prior to future development of Bill of
Material

e Bore/Road / Station Pipe:
o Design pressure — 1,800 psig
o Wall thickness - 0.500 inch
o Nominal size - 16 inch
o Grade API 5L X-65 PSL 2
o 44.31% SMYS @ 1,800 psig
o Seam type — HFW (ERW)
o 40’ Double Random Length (DRL) joints

= Length of pipe joints to be finalized prior to future development of Bill of
Material

e Steel pipe shall be manufactured in accordance with API 5L PSL 2. Steel pipe to be buried shall
have 14-16 mils of Fusion Bonded Epoxy (FBE) protective coating.

e Bores and HDD crossings shall be protected by an Abrasive Resistant Overcoat (ARO)
Mainline valves will be installed for the pipeline at the inlet meter station facility and at the well pad

meter station.

Transition pieces at the bore locations will not be required for the pipeline, as all pipe and fittings will
have a matching wall thickness of 0.500”. Changes in wall thickness, if required, will be accomplished by

beveling in accordance with ASME B31.4.

To prevent corrosion of the pipeline exterior, all buried pipe and fittings are to be coated with 14-16 mils
of fusion bonded epoxy (FBE) coating. Bore pipe to be coated with 14-16 mils of FBE coating and an
additional minimum 40 mils of Abrasion Resistant Overcoat (ARO). All girth welds shall be coated with
a field applied coating with a minimum thickness equal or greater than the factory coating of the adjacent
pipe. Above ground valve assemblies, valves, and piping shall be primed and painted in accordance with
the installation specifications to meet operating and ambient temperature conditions to prevent
atmospheric corrosion. Gaps between mating flanges shall be protected to prevent entry of foreign

materials and moisture.
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Ductile Fracture Mitigation

Fracture propagation control is achieved by ensuring that the toughness of the line pipe steel is
sufficiently high to arrest propagating fractures. In order to comply with Title 49, Code of Federal
Regulations, Part 195, §195.111, mitigation of propagating fractures is being achieved by controlling the
minimum toughness of the produced pipe steel. The Battelle Two-Curve Method (TCM) was utilized to

determine the minimum toughness for the pipe specification.

The minimum toughness (Charpy V-Notch Impact Energy) requirements for the pipe steel selected is as

follows:

Outside Diameter | Wall Thickness Grade Minimum Toughness
(in) (in) (APISL) (ft-1b)
16.00 0.500 X65 32

Pipeline Depth, Trench/Fill and Markers

Pipeline minimum depth of cover is 4 ft., typical, to mitigate the likelihood of 3rd party damage,

especially in agricultural fields.

Trench bottom shall be smooth and free from rocks, debris and protrusions. Pipe must be installed such

that the pipe fits the curvature of the ditch to minimize stresses and protect the pipe coating from damage

Top 12” of topsoil shall be segregated for all excavated areas. All topsoil piles shall be stabilized with

mulch or tackifier throughout construction to prevent wind and water erosion. Topsoil is not to be mixed
with subsoils during any construction activity. After backfill is in place and suitable subsoil contours are
reestablished, subsoil shall be properly de-compacted prior to redistributing topsoil. The final grade must

not alter current drainage or allow ponding of water.

Pipe must be backfilled in a manner that provides firm support under the pipe. Pipe must be backfilled to
90% relative compaction with sand or rock-free native soil to a minimum 1 ft. above top of pipe in a
manner that prevents damage to the pipe and coating from equipment or from the backfill material.

Remainder of trench shall be backfilled with native soil to 90% relative compaction.
Pipeline markers shall be installed at minimum in accordance with the following requirements:

e Markers must be located at each public road crossing, at each railroad crossing, at each waterway
crossing, at major pipeline changes in direction and in sufficient number along the remainder of
each buried line so that its location is accurately known.

o The marker must state at least the following on a background of sharply contrasting color:
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e The word “Warning,” “Caution,” or “Danger” followed by the words “Carbon Dioxide Pipeline,”
all of which, except for markers in heavily developed urban areas, must be in letters at least 1
inch (25 millimeters) high with an approximate stroke of 1/4 inch (6.4 millimeters).

e The name of the operator and a telephone number (including area code) where the operator can be
reached at all times.

Cathodic Protection and AC Mitigation

The pipeline will use an impressed current cathodic protection system. AC rectifiers and ground beds will
be required for cathodic protection of all pipelines. Sacrificial anodes will be used to protect the buried
station piping where isolated from the impressed current system. The cathodic protection will be designed
to meet the requirements of 49 CFR, Part 195 and the recommended practices of NACE SP0169 and
supplemented by ISO 15589-1. Isolation flange kits will be installed to isolate areas requiring electrical

isolation, e.g. station piping.

It is recommended that during the detailed design phase, a soil resistivity survey be performed along the
pipeline route to support the design of the cathodic protection system and the AC mitigation system, if
applicable. From the desktop route review, AC Mitigation is not expected to be required, however, it is
recommended that an AC risk analysis be performed during the detailed design phase of the project,
followed by computer-based modeling and mitigation system design, if deemed necessary. If high risk
areas are identified, appropriate AC mitigation measures will be incorporated in the design of the system

in accordance with NACE RP 0177-2000.

During commissioning of the CP system, it is required that an ACVG or DCVG survey be performed on
the line after backfill to verify the absence of coating holidays and that a close-interval survey be

performed to confirm the performance of the CP system. All wiring at the rectifier and test stations shall
be confirmed to have been properly installed and readings shall be collected at these locations to confirm

system performance.

Strength Testing and Drying

In accordance with 49 CFR, Part 195, the pipelines shall be hydrostatically tested to a minimum of 1.25
times the design pressure of 1,800 psig (2,250 psig) for a minimum 8 hours. Test pressures shall not
exceed 4,062 psig (100% of SMYS for 16, 0.500, X-65 pipe)
e [If CL 900 fittings are present, test pressures shall not exceed 3,330 psig (1.5 x 2,220 psig for CL
900).

e  Water withdrawal/sourcing shall be permitted prior to construction. It is assumed surface water
will be used for testing.

o All fill water if taken from surface sources shall be tested prior to withdrawal.
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o All fill water shall be free of contaminants that may be removed by filtering.
Water shall be discharged into a dewatering structure in an upland area and shall be permitted prior to

construction.

Hydrostatic calculations to be performed in detailed design and will include test section breaks (not
anticipated), minimum and maximum test pressures, water volumes, intake and discharge locations (if
required). After successful hydrotest, the pipeline shall be dewatered and dried to a minimum dew point

of -40°F.
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2.3 Storage Reservoir (injection zone)

Regionally, the Black Island and Deadwood Formations are laterally extensive (Figure 2-8). The
Black Island comprises high-energy shallow marine sandstone (permeable storage intervals) and
shale (impermeable layers). The sandy members (C-sand and E member) of the Deadwood
Formation comprise reworked quartz arenites of marginal marine environment (Figure 2-9). The
Deadwood Formation unconformably overlies the Precambrian basement and is unconformably
overlain by the sands of the Black Island Formation followed by the conformable Icebox
Formation (Figure 2-3).

}N\ ¥ Milton R. Young Station
L27 Deadwood Formation Extent in North Dakota
| 1 N lll 40 slo miles
= al 1
9 RPJe!te T‘Owﬁ lll 4IO SIU kilometers

M0027

|
:

Figure 2-8. Areal extent of the Deadwood Formation in North Dakota (from
Nesheim, 2012b). This extent is the same proposed by Nesheim, but the figure was
simplified for this application.
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Figure 2-9. Type log showing the interpreted Deadwood members within the Williston Basin

(Lefever and others, 1987).
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Figure 2-12a. Regional well log stratigraphic cross sections of the Roughlock, Icebox, Black Island, and Deadwood Formations and
the Precambrian basement flattened on the top of the Precambrian basement. Logs displayed in tracks from left to right are 1) GR
(green) and caliper (red), 2) delta time (blue), and 3) interpreted lithology log.

i

Note: Wells in these cross sections are spaced evenly. These figures do not portray the relative distance between wells. Because of the spacing,
structure may appear more drastic than it actually is.
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Note: Wells in these cross sections are spaced evenly. These figures do not portray the relative distance between wells. Because of the spacing,
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The simulations for geochemical evaluation were constrained with a WHP of 2800 psi and a BHP
of 6193 psi. However, the BHP is the controlling pressure. The differences in WHP and rate
responses were observed from simulations with and without geochemical reactions, shown in
Figure 2-22.



Supplemental Filing
DW6

The exposure level, expressed in moles per year, of the CO: stream to the cap rock used was
4.5 moles/yr. This value is considerably higher than the expected actual exposure level of
2.3 moles/yr (Espinoza and Santamarina, 2017).

Reference
Espinoza, D.N. and Santamarina, J.C., 2017, CO2 breakthrough—Caprock sealing efficiency and

integrity for carbon geological storage. International Journal of Greenhouse Gas Control, 66,
p. 218-229.
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Figure 2-59. 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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2.5.5.1 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 3,400—4,500 psi would be
required to induce shear failure on that feature (Figure 2-61).

The maximum expected pressure change in the Deadwood due to planned injection activities
does not exceed 1,800 psi, which is well below the 3,400—4,500-psi pressure threshold for failure
(Figure 2-62). 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,
SHimax 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 2-61. Mohr circle depiction of the stress state at the depth of the Deadwood Formation
indicates a pressure window of 3400 psi to 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.

2-83

DwW8



Supplemental Filing
DW9

Deadwood Reservoir
5 years of Injection
Pressure Difference, psi

o010
[ 10-60
160110
[ 110-160
[ 1160210
[ 210260
[ 260-310
[ 1310-360
[1360-410
[ 410460
[ 1460-510
[ 510-560
[1560-610
[ 610-666

Y Milton R. Young Station
® Proposed Monitoring Well
® Deadwood Legacy Well
A\ Planned Injection Well

[ storage Fagility Area
[] Area of Review

0 2 4 miles

|_|_|_'_I

0 2  4kilometers




Supplemental Filing
DW9

Deadwood Reservoir
10 years of Injection
Pressure Difference, psi

o010
[ 10-70
[ 70-130
1130190
[ 1190-250
[ J250-310
[1310-370
[ 1370430
[ 430490
[ 490-550
[ 1550-610
[ 1610-670
[Ie70-730
[ 730-751

Y Milton R. Young Station

® Proposed Monitoring Well

® Deadwood Legacy Well

A\ Planned Injection Well
[ storage Fagility Area
[] Area of Review

0 2 4 miles

|_|_|_'_I

0 2  4kilometers




Supplemental Filing
DW9

Deadwood Reservoir
15 years of Injection
Pressure Difference, psi

o010
[ 10-70
[ 70-130
1130190
[ 1190-250
[ J250-310
[1310-370
[ 1370430
[ 430490
[ 490-550
[ 1550610
[ 1610670
[Ie70-730
[ 730-794

Y Milton R. Young Station

® Proposed Monitoring Well

® Deadwood Legacy Well

A\ Planned Injection Well
[ storage Fagility Area
[] Area of Review

0 2 4 miles

|_|_|_'_I

0 2  4kilometers




Supplemental Filing
DW10

R84W

R83W

TI43N D=z

T142N

»

R82W ‘
| # miton R. Young Station

l ® Proposed Monitoring Well
@  Deadwood Legacy Well
A\ Planned Injection Well

{___! Storage Facility Area
Area of Review

\ Groundwater Well Type

| O Commercial

Domestic

Domestic/Stock

Industrial

Municipal

Stock

==

® 3 | :
s ‘, ;) @ W L:O l ‘j

® ¢ ® 0 0O®

Spring
O 2 Regulatory Monitoring Well
egulatory Moni orerg Vell

@ a1 @15 !
& i
. |
© i 1
@@ Oliver County :

4 miles

0 1.75 3.5 kilometers

o - ! 0
/ Morton Couhty Burleigh County

Figure 3-3. AOR map in relation to nearby legacy wells and groundwater wells. Shown are the

storage facility area and AOR boundaries.



Supplemental Filing
DW11

Roughlock s
cebox T

lack Island
DeadwoodBE-MemEllaer

Deadwood C-Sand
Deadwood B-Shale

Precambrian

= —
L. o % Oliver

]
e ‘m x -HER 0 10miles

BJ

i

LR _ W - I “ E'l
i| | B Th]
- rﬁ— B i -
= ;:"‘ j i CEREE
3 ) =S ©
?:- . ) _] = ¢ o b,
™ ‘;.s ? e % . [- [
o I EZH ? e L L
I ? TR - 0y
i B - 5
5":! - -
e - L
=cannin = = o
Roughlock ' [ I - L
cebox |=i. = . |
Black Island == -

Deadwood E-Member . - -
Deadwood C-Sand |~ - L.
Deadwood B-Shale e . [

Precambrian - - - -
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Table 3-1. Investigated and Identified Surface and Subsurface Features (Figures 3-1
through 3-5)

Investigated and Identified Investigated But Not
Surface and Subsurface Features (Figures 3-1 through 3-5) Found in AOR

Producing (active) Wells X
Abandoned Wells

Plugged Wells or Dry Holes
Deep Stratigraphic Boreholes
Subsurface Cleanup Sites X
Surface Bodies of Water
Springs

Water Wells

Mines (surface and subsurface)
Quarries X
Subsurface Structures (e.g., coal mines)
Location of Proposed Wells

R X

KX R )

ol

Location of Proposed Cathodic Protection X
Boreholes*

Any Existing Aboveground Facilities
Roads

State Boundary Lines X
County Boundary Lines X

Indian Boundary Lines X
Other Pertinent Surface Features™* X

el

* Cathodic protection planned with location TBD.
** Center, North Dakota, city limit boundary.

The type of existing facilities included are:
o Residential - homes.
o Commercial - Milton R. Young, business, storage yard, gun range, golf course.
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Well Name: Little Boot 15-44 (NDIC File No. 8144)
Cement Plugs Formation
Thickness Volume Estimated Top Cement Plug Remarks
Interval (ft
Number nterval (ft) () (sacks) Name (ft)
1 8,500 8,600 100 35 Pierre 1,375 | Cement plug 8 isolates the cased hole to the open hole but it does not isolate the
2 7,720 7,820 100 35 8%" Casing Shoe 2,014 8%" casing shoe or the Fox Hills.
3 7,200 7,300 100 35 Greenhorn 2,803
4 6,500 6,600 100 35 Mowry 3,177
5 5,450 5,550 100 35 Inyan Kara 3,434 No plug within the Inyan Kara Formatior
6 5,050 5,150 100 35 Swift 3,651
7 4,300 4,500 200 100 Rierdon 4,038 | Cement plug 7 isolates the Broom Creek Formation with 100" within the Broom
3 1,587 2,800 1213 424 Broom Creek 4,400 Creek and 100" within the Opeche
9 2 12 10 10 Kibby Lime 5,015
Cement Plug 2 isolates above the Icebox, Black Island, and Deadwood
Icebox 8,440 .
Formations
Black Island 8,568 Cement Plug 1 isolates above the Black Island and Deadwood Formations.
Deadwood 8,587

Spud Date: 2/14/1981
Total Depth: 8655 (Deadwood Formation)

Surface Casing:
8%" 36# K-55 casing set at 2014', cement to surface with 935 sacks

Class G cement.

Openhole P&A

Corrective Action: No corrective action is necessary. The Deadwood Formation is isolated mechanically by a series of
balanced cement plugs and is located near the outside edge of the AOR. Monitoring at this location may be necessary
depending on actual plume growth.




Well Name: J-LOC1 (NDIC File No. 37380)
Casing Program Formation
Casing Outside . ;
R« k
Section Diameter | Weight, Ib/ft g:;:nf% Grade Name Est1m?ftte)d Top emarks
(OD), in. ’
Surface 9% 40 1,654 K-55 Pierre 1,244
Dual casing and cement isolate the surface section.
L-80 9%" Casing Shoe |1,654
Production 5% 23 10,450
13Cr-95 Mowry 3,585 Production casing, cement, CIBP, CICR, and cement above
Inyan Kara 3.881 isolate the Inyan Kara Formation.
Cementing Program Swift 4,057
Volume
L o )
Casing, in. | Cement Type TOC, ft | Excess, % sacks Opeche 4,879 Production casing, CO,-resistant cement, CICR and cement
9% Class C Surface 100 728 Broom Creek 4,906 above isolate the Broom Creek Formation.
Class G 2,920 Amsden 5,210
5% - 100 1,160
CO, - resistant 4,952 Icebox 9,665
Production casing, CO,-resistant cement, CICR and cement
Black Island 9,783 above isolate the Deadwood and Black Island Formations.
Completion/Plugging Program Deadwood 9,821
Item Description Length (ft)[ Top Depth (ft) Precambrian 10,297
1 Wireline bailed cement 50 3,929
2 2AA CICR 1.73 3,979
3 Perforation 10 4,015 Corrective Action: No corrective action is necessary. The Deadwood Formation is isolated
4 2AA CIBP 15 4.069 mechanically by conventional and CO2-resistant casing and cement. Perforations in the Deadwood,
. Broom Creek, and Inyan Kara are isolated by CICRs and cement on top. A mechanical integrity test
5 Wireline bailed cement 50 4,846 (MIT) was witnessed and approved by North Dakota State Inspector, Jared Thune, on December 21,
6 2AA CICR 1.73 4,896 2020.
7 Perforation 10 4912
8 Wireline bailed cement 50 9,782
9 2AA CICR 1.73 9,832
10 Perforation 10 9,880

Spud Date: 5/14/2020
Total Depth: 10,471 ft (Precambrian Basement)

Cased hole TA
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Well Name: J-ROCI (NDIC File No. 37672)
Cement Plugs Formation
Thickness Volume Estimated Top Cement Plug Remarks
Interval (ft
Number nterval (ft) () (sacks) Name (f)
1 9,030 9,375 345 241 Pierre 1,150 Cement plug 9 isolates the surface.
2 8,150 8,550 400 212 133/8” Casing Shoe 2,000 Cement plug 8 isolates the surface casing shoe.
3 7,361 7,830 469 272 Mowry 3,404 Cement plug 7 isolates above the Inyan Kara Formation and is CQ - resistant.
4 6,516 7,200 684 241 Inyan Kara 3,686
5 5,215 5,600 385 147 Swift 3,865
6 4,430 4,770 340 160 Spearfish/Opeche 4,688 Cement plug 6 isolates above the Broom Creek and Spearfish/Opeche
7 3,400 3,715 315 145 Broom Creek 4,740 Formations.
8 1,715 2,050 335 221 Amsden 4,974
9 28 90 2 46 Leebox 9.170 Cement. plug 1 1§01ates abO\{e the Deadwood, Black Island, and Icebox
Formations and is CO, - resistant.

Black Island 9,282

Deadwood 9,316

Precambrian 9,762

Spud Date: 9/8/2020
Total Depth: 9,871 ft (Precambrian Basement)

Surface Casing:
133/8" 61# K-55 casing set at 2,000 ft, cement to surface with 1,207
sacks Class C cement.

Onenhaole TA

Corrective Action: No corrective action is necessary. The Deadwood Formation is isolated mechanically by a series of
conventional and CO2-resistant balanced cement plugs. Minnkota plans to convert this well into an injection well named
Liberty-1 (J-ROCI1 NDIC File No. 37672).
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MccCall-1
(Deadwood Injector)
KB: 2022 ft / GL:1997 ft

Temp 90 F / Max Pressure 2800psi J k
Injection Rate 0.7-1.5 Mton/a

Fox Hills 980 ft

Pierre 1150 ft

Greenhorn 3012 ft

Mowry 3404 ft Completion:

Skull Creek 3458 ft Tubing 5 1/2" 174 L80 coated , Premium Conn @ 7250 ft
X/0

Inyan Kara 3686 ft Tubing 4 1/2" 12.6# L80 coated, Premium Conn @9230 ft

Packer 4 1/2" x 7" @ 9230 ft, Nickel Plated, HBNR elastomers
Tail Pipe 4 1/2" 12.6# L80 13 CR Premium Conn

Swift 3865 ft

E (Packer will be set 100 ft from top perf based on log)
Rierdon 4324 ft 3 Inhibited Packer Fluid 10 ppg
Piper-Kline 4484 ft £

o Casing-deployed Fiber Optic Sensing System DTS-DAS Capable
Piper-Picard 4594 ft = Tubing-deployed Pressure&Temperature Gauges (2)

Opeche 4682 ft

Broom Creek 4740 ft

P/T
Amsden 4974 ft H - E
Lodgepole 6265 ft
Dawson Bay 7596 ft ¥ | A

Interlake 7933 ft

Icebox 9170 ft

P/T

Black Island 9282 ft

Deadwood - 9316 ft

Precambrian - 9762 ft > | ‘
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LITTLE BOOT 15-44

NDIC Well File No. 8144

Not Available, CBL Surface Cap 10'

9 Cut 2' bgs
12-1/4” e _> _
/ Plug 8
975'-1587'

424 sx Cement

Pierre Shale
1375’

Casing 8-5/8" 36# K-55 @
2014

X

A
X
/

7-7/8” hole

Inyan Kara
3434’

Plug 7
4300' - 4500'
100 sx Cement

Broom Creek
4400'

A

Kibby Lime
5051 Plug 6

5050'- 5150’
35 sx Cement

Plug 5
5450' - 5550’
35 sx Cement

A

Plug 4
6500' - 6600'
35 sx Cement

Plug 3
7200'- 7300'
35 sx Cement

Plug 2
7720'- 7820’
35 sx Cement

111

A

Black Island
8568' Plug 1

Deadwood 8587’ 8500' - 8600'
35 sx Cement

Target Horizon

TD at 8,655’

Note:
* Class G cement was used for the cement plug
* Cement yield is 1.15 cuft/sack, all plugs has the same yield value

Not to scale
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S)EERC J-LOC1  ZVmbotaPowe

NDIC Well File No. 37380

A Touchstone Energy® Cooperative &
bkt

CBL Available

Formation tops

(wireline)
Pierre

5-1/2"; 23 ppf; L-80; 0' — 2,911"

—_—

1,.250"
13-1/2" hole
at1,654'

Mowry

9-5/8"; 40 ppf; K-55 set at 1,654"

TOC: 2,920'
CO,resistant cement top at 4,952’

3,585’

Inyan Kara

5-1/2"; 23 ppf; 13Cr-95; 2,911' - 5,319'

3,881’

5 sacks cement at 3,929' - 3,979'

CICRat3,979' - /
Swift <

Perforations at 4,015' — 4,025'

=3
4,057’ é

CIBP wireline set at 4,096

Opeche

4,879' /
CICR at 4,896 SRR

Broom Creek /

5 sacks cement at 4,846' — 4,896'

4,906’

Amsden

B—— <« perforations at 4,912' — 4,922'

5,210’
DV tool: 5,319' — 5,321'

Icebox

5-1/2"; 23 ppf; L-80; 5,319' - 5,364'
5-1/2"; 23 ppf; 13Cr-95; 5,364' - 5,679'
5-1/2"; 23 ppf; L-80; 5,679' — 7,948'

9,665’

Black Island

5-1/2": 23 ppf; 13Cr-95; 7,948' — 10,423'

9,783’
Deadwood

5 sacks cement at 9,782' — 9,832'

9821 CICR at 9,832’

Precambrian

Perforations at 9,880' — 9,890'

10,297’ e ol
A NN N
R R AR AR R AR R AR RAS
8-1/2” hole
TD at 10,470

PBTD (ratty cement) at 10,361'

5-1/2"; 23 ppf; L-80; 10,423 — 10,450
Note:
W = CO, resistant cement
m = Conventional cement

Note:
Updated after injection test concluded on 12/19/2020.
Marker joint at 7,928' — 7,948'

Not to scale
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Figure 3-13. Map of water wells in the AOR in relation to the McCall-1 planned injection well,
the NRDT-1 proposed monitoring well, storage facility area, AOR, and legacy oil and gas wells.
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel

Construction Well control event while drilling |This event could occur during drilling and Serious | Unlikely |* Flow sensor. * Blowout prevention (BOP) equipment. [Drilling: * Rig crew

Period or completing the well with loss [completion operations if the hydrostatic column * Pressure sensor. * Kill fluid. * Stop operation. * Rig manager
of containment. controlling the well decreases below the formation * Tank level indicator. * Well control training. * Close BOP. * Field superintendent

pressure, allowing fluids to enter the well * Tripping displacement * BOP testing protocol. * Clear floor and secure area. * Project manager
suddenly. practices. * Kick drill. * Execute well control procedure.
* Mud weight control. * Lubricators for wireline operations. * Evaluate drilling parameters to identify root cause.
* Continue operations.
Completion:
* Stop operations.
* Close BOP.
* Clear floor and secure area.
* Execute well control procedure.
* Continue operations.
Construction Movement of brine between This event could occur if, while drilling the Minor Unlikely [* Tank level sensor. * USDW will be covered with the surface |* Stop drilling. * Rig crew
Period formations during drilling. injection target, there is cross flow, with losses into * Mud lab test. casing and set in Pierre Formation. * Check well level to detect a lost circulation or influx. * Rig manager
the USDW. * Pressure sensors. * Casing test after cementing surface * In case of losses, treat the well with lost circulation material, [* Field superintendent
* Flow sensors. casing to check integrity. and evaluate mud weight and drilling parameters.
* Tripping sheets. * FIT test to verify shoe integrity. * In case of influx, control the well, without compromising the
* Mud used in surface casing are based  |shoe integrity.
on fresh water and clays. * In case shoe is identified as leaking, squeeze to regain
* CBL to check cement bonding. integrity.
* In case surface casing shows a leak, squeeze or install a casing
patch.

Injection Period |Loss of mechanical integrity This event could occur because of corrosion, Serious Likely * Pressure and temperature * Coated tubing. * Trigger alarm by the system, monitoring personnel, or * Operation engineer
injection wells — tubing/packer [damage in the tubulars during installation, fatigue, gauges on surface and downhole |* Inhibited packer fluid in annular. operations engineer. * Field superintendent
leak higher load profiles, and others and could cause real time. * Corrosion monitoring plan. * Follow protocol to stop operation, vent, or deviate CO,. * Project manager

communication of formation fluids with the * Electromagnetic casing * Dry CO, injected. * Troubleshoot the well.
annular casing tubing as well as sustained casing inspection log. * Nickel-plated packers. * If tubing leak is detected, discuss with regulator the action
pressure. There is no LOC in this scenario. * Annular pressure test * FF trim tubing hanger and tree. plan based on the finding.
* CO, leak sensors on the * CR tubing tailpipes below packers. * Schedule well service to repair tubing.
wellhead * CR or Inconel carrier for the sensors.
* New tubing.
Injection Period [Loss of mechanical integrity This event could occur because of corrosion, Minor Unlikely |* Pressure and temperature * Coated tubing. * Trigger alarm by the system, monitoring personnel, or * Operation engineer

Postinjection

monitoring wells —
tubing/packer leak.

damage in the tubulars during installation, fatigue,
higher load profiles, and others and could cause a
communication of the formation fluids with the
annular casing tubing as well as sustained casing
pressure. There is no LOC in this scenario.
Monitoring wells are designed to be outside of the
projected plume for the majority of the project
which reduces the risk of contact with CO,.

gauges on surface and downhole
real time.

* Electromagnetic casing
inspection log.

* Annular pressure test.

* CO, leak sensors on the
wellhead.

* Inhibited packer fluid in annular.

* Corrosion monitoring plan.

* Nickel-plated packers

* CR tubing below/between packers.
* CR or Inconel carrier for the sensors.
* New tubing.

operations engineer.

* Troubleshoot the well.

* If tubing leak is detected, discuss with regulator the action
plan for well service.

* Schedule well service to repair tubing or abandon the well.

* Field superintendent
* Project manager

* Rig crew and DH
contractors
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel
Injection Period |Loss of mechanical integrity This event could occur because of corrosion, Serious | Unlikely [* Pressure and temperature * CO,-resistant cement and metallurgic  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
injection wells — casing leak. damage in the tubulars during installation, fatigue, gauges on surface and downhole |across injection zone. operations engineer. * Field superintendent
higher load profiles, or others. This event could real time. * |njection through tubing and packer. * Follow protocol to stop operation, vent, or deviate CO,. * Project manager
cause a migration of CO2 and brines through the * Electromagnetic casing * Nickel-plated packers. * Troubleshoot the well. * Rig crew and DH
casing, the cement sheet, and into different inspection log. * CR or Inconel carrier sensors. * Evaluate if there is a movement of CO, or brines to USDW. In [contractors
formations of the injection target or into USDW. * CO, leak sensors on the * Inhibited packer fluid in the annular.  |the remote event that USDW gets affected, discuss remediation |* Remediation contractors
wellhead. * Cement to surface. options with the regulatory agency.
* DTS fiber real time alongside  [* Corrosion monitoring plan. * If casing leak is detected, discuss with regulator the action
the casing. * CBL/USIT after installation. plan based on the finding and location of the leak.
* Flow rate monitoring. * New casing and tubing installed. * Schedule well service to repair the casing.
* Soil gas probes.
* Neutron activated logs.
* USDW water monitoring.
Injection Period |Loss of mechanical integrity This event could occur because of corrosion, Serious | Unlikely [* Pressure and temperature * CO,-resistant cement across injection  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
Postinjection monitoring wells — casing leak. |damage in the tubulars during installation, fatigue, gauges on surface and downhole |zone. operations engineer. * Field superintendent
higher load profiles, and others. This event could real time. * Nickel-plated packers. * Troubleshoot the well. * Project manager
cause a migration of CO, and brines through the * Electromagnetic casing * CR or Inconel carrier sensors. * Evaluate if there is a movement of CO, or brines to USDW. In  |* Rig crew and DH
casing, the cement sheet, and into different inspection log. * Inhibited packer fluid in the annular. the remote event that USDW gets affected, discuss remediation |contractors
formations of the injection target or into USDW. * CO, leak sensors on the * Cement to surface. options with the regulatory agency. * Remediation contractors
Monitoring wells are designed to be outside of the wellhead. * Corrosion monitoring plan. * If casing leak is detected, discuss with regulator the action
projected plume for the majority of the project * Soil gas probes. * CBL/USIT after installation. plan based on the findings and the location of the leak.
which minimizes the risk of contact with CO,. * Neutron activated logs. * New casing and tubing installed. * Schedule well service to repair the casing.
* USDW water monitoring.
Injection Period |LOC: vertical migration via During the life of the injector wells, there are Serious | Unlikely |* CO, leak sensors on the * CO,-resistant cement and metallurgic  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer

injection wells.

induced stresses and chemical reactions on the
tubulars and cement exposed to the CO, pressure
and plume.

Changes in temperature and injection pressure
create stresses in the tubulars trying to expand or
contract, and it can lead to microannulus effects.

The combination of the dry CO, injected and the
formation brines creates carbonic acid that reacts
with the components of the cement to degrade
properties such as permeability, strength, porosity,
etc., weakening the matrix.

These mechanics could lead to cracks, channels, or
simply permeable paths inside the cement that
could connect the injection zone with those above
the storage complex, causing migration of
brines/CO,.

wellhead.

* DTS fiber real time alongside
the casing.

* Soil gas probes.

* USDW water monitoring.

* Neutron activated logs to be
run for external MI.

* Pressure gauges at surface.

* Flow rate monitoring.

across injection zone.

* Injection through tubing and packer.

* Cement to surface.

* CBL/USIT after installation.

* USDW covered as second barrier with
surface casing and surface cement sheet.
* New casing installed.

operations engineer.

* Follow protocol to stop operation, vent, or deviate CO,.

* Troubleshoot the well.

* Evaluate if there is a movement of CO, or brines to USDW. In
the remote event that USDW gets affected, discuss with
regulatory agency remediation options, action plan, and
monitoring program.

* Discuss with regulator the action plan to repair the well or
P&A based on the findings of the assessment.

* Field superintendent

* Project manager

* Rig crew and DH
contractors

* Remediation contractors
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel
Injection Period |LOC: vertical migration via During the life of the monitoring wells, there are Serious | Unlikely |* CO, leak sensors on the * CO,-resistant cement across injection  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
Postinjection monitoring wells. induced stresses and chemical reactions on the wellhead. zone. operations engineer. * Field superintendent

tubulars and cement-exposed brines, pressure * Soil gas probes. * Cement to surface. * Troubleshoot the well. * Project manager
plume and, eventually, CO,. * USDW water monitoring. * CBL/USIT after installation. * Evaluate if there is a movement of CO, or brines to USDW. In  |* Rig crew and DH
* Neutron activated logs to be  |* USDW covered as second barrier with |the remote event that USDW gets affected, discuss with contractors
These mechanics could lead to cracks, cement run for external MI. surface casing and surface cement sheet. |regulatory agency remediation options, action plan, and * Remediation contractors
deterioration, channels, or simply permeable paths * Pressure gauges at surface. * New casing installed. monitoring program.
inside the cement that could connect the injection * Discuss with regulator action plan to repair the well or P&A
zone with those above the storage complex, based on the findings of the assessment.
causing migration of brines/CO,.
Monitoring wells are designed to be outside of the
plume for the majority of the injection period.
Injection Period |LOC: vertical migration via water|This scenario could occur if there is a LOC in the Serious Unlikely |* CO, leak sensors on the * Evaluate CO,-resistant cement through |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
Postinjection disposal well in Inyan Kara. CO, injector well through poor cement or cracks wellhead. Inyan Kara in the water disposal well. operations engineer. * Field superintendent
that could allow movement of carbonic acid into * Soil gas probes. * Validate Class | well will cover USDW to |* Follow protocol to stop injection. * Project manager
the Inyan Kara Formation. Inyan Kara is the main * USDW water monitoring. Pierre as well. * Troubleshoot the well. * Rig crew and DH
target for water disposal in the area. If carbonic * Neutron activated logs to be  [* Recommended to include water * Evaluate if there is a movement of CO, or brines to USDW and |contractors
acid gets in contact with the cement and casing for run for external Ml or tracers. disposal well in corrosion monitoring the source of the leak. * Remediation contractors
the water disposal well, corrosion and cement * Pressure gauges at surface. plan. * If the injector is the source of the leak, follow protocol for LOC
degradation could happen, with a potential path in injectors.
to USDW. * In the remote event that USDW gets affected, discuss with
regulatory agency remediation options, action plan, and
monitoring program.
* Discuss with regulator action plan to repair the well or P&A
based on the findings of the assessment.
Injection Period |LOC: vertical migration via Brines and CO, could migrate through poor Serious Unlikely [* Soil gas probes. * Legacy wells are properly abandoned  |* Trigger alarm by the system, monitoring personnel, or * Operation engineer
Postinjection legacy wells and P&A wells. cement bonding, cement degradation, or cracking * CO, leak sensors. for brine movement because of operations engineer. * Field superintendent
in the cement in P&A wells. * 4D seismic survey (AOR review |pressurization of injection zone. * Evaluate if it's a positive CO, release because of a leak in the  |* Project manager
periods). * Injectors will be abandoned as soon as |legacy/P&A well. * Rig crew and DH
CO; injection in the HUB ends, except if  [* Discuss plan with regulator to repair the well, delineate the ~ |contractors
they are left as monitoring wells. area, and identify potential resources affected. * Remediation contractors
* Discuss specific remediation actions and monitoring plans.
* Execute program, monitor, and evaluate efficacy.
Injection Period |LOC: vertical migration due to  |This event can occur if, during injection, the Serious | Unlikely [* USDW water sampling. * Seismic survey in the area shows no * Trigger alarm by the system, monitoring personnel, or * Monitoring staff

failure of confining rock, faults,
or fractures.

pressurization of the injection zone exceeds the
sealing capacity of the cap rock/seal above or if
there are features such as fault or fractures that
are reactivated. CO, and brine could find a leak
path to a shallower formation, including USDW.

* 4D seismic survey.

* Neutron activated log in
injector and monitoring wells.
* Gas soil monitoring.

faults crossing the storage formation or
the seal.

* Injection is limited to 90% of frac
gradient.

* Extensive characterization of the rocks
show good sealing capacity.

* In case cap rock above Broom Creek
fails, Inyan Karan underpressure zone will
act as a buffer formation before CO, or
brines reaching USDW.

operations engineer.

* Follow protocol to stop injection.

* Assess root cause by reviewing monitoring data.

* If required, conduct geophysical survey to delineate potential
leak path.

* Evaluate if there is a movement of CO, or brines to USDW. In
the event that USDW gets affected, discuss with regulatory
agency remediation options, action plan, and monitoring
program.

* Actions to restore injection will depend on the nature of the
leak path and the extent. Operator needs to reevaluate model
and discuss action olan with resulator

* Geologist

* Reservoir engineer

* Project manager

* Remediation contractors
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Stage

Risk

Description

Severity

Likelihood

Monitoring

Control in Place

Potential Response Actions

Response Personnel

Injection Period
Postinjection

LOC: lateral migration of CO,
outside defined AoR.

This event could occur if the CO, plume moves
faster or in an unexpected pattern and expands
beyond the secured pore space for the project and

the AoR.

Serious

Unlikely

* 4D seismic.

* Neutron activated logs in
monitoring wells.

* Pressure and temperature
gauges real time in monitoring
wells.

* Detailed geologic model with
stratigraphic wells as calibration.

* Seismic survey integrated in the model.
* Extensive characterization of the rocks
and formation.

* AoR review and calibration at least
every 5 years.

* Monitor the plume until stabilization
(min 10 years).

Injection period:

* Trigger alarm by monitoring staff.

* Review monitoring data and trends, and compare with the
simulation.

* Discuss with regulatory agency the findings, and request to
keep injection process while AoR is reviewed, if the data show
that CO, will stay in the secured pore space.

* Perform logging in monitoring wells.

* Conduct geophysical survey as required to evaluate AoR.

* Recalibrate model, and simulate new AoR.

* Assess if additional corrective actions are needed and if it's
required to secure additional pore space.

* Assess if any remediation is needed, and discuss action plan
with regulatory agency.

* Present AoR review to regulatory agency for approval and
adjust monitoring plan.

Postinjection period:

* Trigger alarm by monitoring staff.

* Review monitoring data and trends, compare with the
simulation.

* Discuss findings with regulatory agency.

* Conduct geophysical survey as required to evaluate AoR.

* Recalibrate model, and simulate new AoR.

* Assess if additional corrective actions are needed and if it's
required to secure additional pore space.

* Assess if any remediation is needed, and discuss action plan

* Monitoring staff

* Geologist

* Reservoir engineers
* Project manager

Injection Period

External impact — injector well.

This event could occur if, during injection, the

wellhead is hit by a massive object that causes
major damages to the equipment. The well gets

disconnected from the pipeline and from the

shutoff system and leads to a loss of containment

of CO, and brine.

Major

Unlikely

* Pressure, temperature, and
flow sensors in real time.

* Field inspections.

* OGl cameras.

* Fence location and block direct access
to the wellhead.

* No populated area.

* Doubled lined pads.

* Location is able to contain 70.000 bbl,
and additional transfer pump and lines
are designed to move fluid to the settling
ponds southwest of the location.

* Trigger alarm by the system or operations staff.

* Follow protocol to shut down CO, delivery if the automatic
shutoff device is not functional.

* If there is injured personnel, call emergency team, and
execute evacuation protocol.

* Contact the field superintendent to activate emergency plan.
* Clear the location, and secure the perimeter. If possible, install
containment devices around the location.

* Contact well control special team to execute blowout
emergency plan that may include but is not limited to capping
the well, secure location, drill relief well to kill injector, properly
repair or abandon injection well. This plan would be discussed
with the regulatory agency.

* Evaluate environmental impact (soil, water, fauna,
vegetation), and present remediation plan to the Commission
for approval.

* Execute remediation, and install monitoring system as needed.

* Operation engineer

* Field superintendent

* Project manager

* Rig crew and DH
contractors

* Remediation contractors
* Well control specialist
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel
Injection Period |External impact — monitoring This event could occur if the wellhead of the deep | Major Unlikely [* Pressure, temperature, and * Fence location, and block direct access |* Trigger alarm by the system or operations staff. * Operation engineer
Postinjection well. monitoring well is hit by a massive object that flow sensors in real time. to the wellhead. * If there is injured personnel, call emergency team and execute |* Field superintendent

causes major damages leading to a LOC. Since the * Field inspections. * No populated area. evacuation protocol. * Project manager
well is open to the formation pressure at the * OGI cameras. * Lined pads. * Contact the field superintendent to activate emergency plan. [* Rig crew and DH
injection zone, formation fluids have the potential * Reduced pressure in the monitoring * Clear the location, and secure the perimeter. If possible, install [contractors
to flow and spill on the location. well compared with the injector well on |containment devices around the location. * Remediation contractors
bottom. * Contact well control special team to execute blowout * Well control specialist
emergency plan that may include, but is not limited to, capping
the well, securing the location, drilling relief well to kill the
injector, properly repairing, or abandoning the injection well.
This plan would be discussed with the regulatory agency.
* Evaluate environmental impact (soil, water, fauna,
vegetation), and present remediation plan to the Commission
for approval.
* Execute remediation, and install monitoring system as needed.

Injection Period |External impact — pipeline. This event could occur if, during injection, the CO, | Major Unlikely [* Pressure, temperature, and * Buried pipe. * Trigger alarm by the system or operations staff. * Operation engineer
pipeline is hit, causing major damages and LOC of flowmeter sensors in real time. [* Bollards and/or concrete barriers * If there is injured personnel, call emergency team, and * Field superintendent
the CO,. * Field inspections. installed to protect aboveground piping |execute evacuation protocol. * Remediation contractors

* OGIl cameras? at valve stations. * Verify CO, flow was shut off by the system, or start protocol to [* Emergency teams
* Painting for visibility in varied weather [stop flow. * Plant manager/contact
conditions. * Contact the field superintendent to activate emergency plan.
* Signage along right of way as needed. [* Clear the location, and secure the perimeter. If possible, install
* One-call 811 program. containment devices around the location.
* Evaluate environmental impact (soil, water, fauna,
vegetation), and present remediation plan to the Commission
for approval.
* Execute remediation, and install monitoring system as needed.
Injection Period |Monitoring equipment failure or|If there is a failure on the monitoring system/ Serious Unlikely [* Real-time monitoring system |* Preventive maintenance. * Trigger alarm by the system or operations staff. * Operation engineer

malfunction.

alarm devices, it could lead to overpressurization
of the system or reservoir beyond the design
limits, causing potential fracturing of the reservoir,
leaks or failure on equipment and tubulars, and
damage of the facilities.

and redundancy.
* Field inspections.

* Periodic inspections.

* If there is injured personnel or property damage, contact the
field superintendent to activate emergency evacuation and
secure location.

* Assess mechanical integrity of the system, and propose repair
actions if needed.

* Assess any potential environmental impact, and discuss
remedial action with the Commission if needed.

* If the assessment allows resuming injection safely, discuss plan
with the Commission, and get approval.

* Repair or replace instrumentation. Calibrate equipment.

* Review monitoring records, and if needed, perform an
injectivity test or falloff test to evaluate reservoir.

* Field superintendent

* Project manager

* Remediation contractors
* Emergency teams

* Geologist

* Reservoir engineers

* Monitoring staff
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Stage Risk Description Severity | Likelihood Monitoring Control in Place Potential Response Actions Response Personnel
Injection Period |Induced seismicity. This event could occur if pressurization of the Major Unlikely [* Geophones array in surface to |* Seismic survey of the storage complex [* Trigger alarm by the system or operation staff. * Operation engineer
reservoir, during injection of CO,, activates monitor induced seismicity. shows no faults that could be * Follow the traffic ligth system described in appendix D, section [* Field superintendent
preexisting fault planes and creates a displacement * Geophones/DAS fiber. reactivated. 2.17.2 * Project manager
that causes a seismic event. If it's a major event , it * A detailed geomechanical model was | * If there is injured personnel or property damages, contact the |* Remediation contractors
could compromise the integrity of the wells, created to evaluate the storage complex. [Field Superintendent to activate emergency evacuation and * Emergency teams
facilities, or pipeline. * The region is seismically stable. secure location. * Geologist
* Assess any potential enviromental impact and discussed * Reservoir engineers
remedial action with the commission if needed. * Monitoring staff
Injection Period |Major seismic event. Major natural seismic event. Major Unlikely [* Geophones array in surface to |* The region is seismically stable. * Trigger alarm by the system or operation staff. * Operation engineer

Postinjection

monitor induced seismicity.
* Geophones/DAS fiber.

* Follow the traffic ligth system described in appendix D, section
2.17.2

* If there is injured personnel or property damages, contact the
Field Superintendent to activate emergency evacuation and
secure location.

* Assess any potential enviromental impact and discussed
remedial action with the commission if needed.

* Field superintendent

* Project manager

* Remediation contractors
* Emergency teams

* Geologist

* Reservoir engineers

* Monitoring staff
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Stage

Risk

Description

Severity

Likelihood

Monitoring

Control in Place

Potential Response Actions

Response Personnel

Injection Period
Postinjection

Other major natural disaster.

This scenario could occur in the event of a natural
disaster that limits or endangers the normal
operation of the Hub.

n/a

n/a

*Trigger alarm by the system or operations staff.

* If there is injured personnel or property damage, contact the
field superintendent to activate emergency evacuation and
secure location.

* Follow protocol to stop injection.

* Assess mechanical integrity of the system, and propose repair
actions based on the findings.

* Assess any potential environmental impact, and discuss
remedial action with the Commission if needed.

* If the assessment allows resuming injection safely, increase
surveillance to validate effectiveness of the actions.

* Operation engineer

* Field superintendent

* Project manager

* Remediation contractors
* Emergency teams

* Geologist

* Reservoir engineers

* Monitoring staff
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STORAGE AGREEMENT
TUNDRA DEADWOOD - SECURE GEOLOGIC STORAGE
OLIVER COUNTY, NORTH DAKOTA

THIS AGREEMENT (“Agreement”) is entered into as of the 1st day of November 1, 2021,
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 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.

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.

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 18903.211 acres, more or less.
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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.

1.9 Storage Equipment is any personal property, lease 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 Reservoir Storage Reservoir consists of the Pore Space and confining
subsurface strata underlying the Facility Area described as the Icebox (Upper Confinning Zone),
Black Island-Deadwood E Member and Deadwood C member sand (Storage Reservoir/Injection
Zone), and Deadwood B member shale (Lower Confining Zone) Formation(s) and which is defined
as identified by the well logging suite performed at two stratigraphic wells, J-LOC1 (File N0.37380
and J-ROC1 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 18.5mi” in and around the J-ROC1(S4 T141 North R83W) and J-
LOC 1(S27T142 R84 W) 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 encompass the stratigraphic interval from an average depth of 9,308 feet to an average
depth of 9,850 feet within the limits of the Facility Area.

1.12  Storage Facility is the unitized or amalgamated Storage Reservoir created pursuant
to an order of the Commission.

1.13  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”.

1.14  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.

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

#
MinnKota — Tundra - Deadwood 3



Supplemental Filing
DW20

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 Tundra Deadwood
Facility Area and the tracts therein;

2.1.2  Exhibit “B” is a schedule that describes the acres of each Tract in the Tundra
Deadwood 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.

2.2 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.

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.

#
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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
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
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 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.

#
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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. The receipt of such Storage Substances 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.

3.9 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.

3.10 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. Minnkota Power Cooperative, Inc. 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.

#
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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. Ifthe 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. 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 the Pore Space Owners’ Storage Facility Participation
effective during the period that the Storage Substances were injected. If any Pore 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. 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 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.
#

MinnKota — Tundra - Deadwood 7




Supplemental Filing
DW20

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 an amount sufficient to defray the costs of such payment or redemption, 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”.

8.3 Surface Damages. Storage Owner 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
Storage Substances. Any expansion must be approved in accordance with the rules and regulations
of the Commission.

#
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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
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.

#
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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 his 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  Ipso Facto Termination. Ifthe requirements of Section 14.1 are not accomplished
on or before April 1, 2022 this Agreement shall ipso facto terminate on that date (hereinafter called
“termination date”) and thereafter be of no further effect, unless prior thereto Pore Space Owners
owning a combined Storage Facility Participation of at least thirty percent (30%) of the Facility Area
have become Parties to this Agreement and have decided to extend the termination date for a period
not to exceed six (6) months. Ifthe termination date is so extended and the requirements of Section
14.1 are not accomplished on or before the extended termination date this Agreement shall ipso facto
terminate on the extended termination date and thereafter be of no further effect.

14.3  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.

#
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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 “C” or other agreement.

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

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.

#
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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.

[Remainder of page intentionally left blank. Signature page follows.]

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

Article 14.

Dated: November 1, 2021

H+ H= H H H

71751370.1
#

#
#

#

MinnKota — Tundra - Deadwood

STORAGE OPERATOR
MINNKOTA POWER COOPERATIVE, INC.

By:

Mac McLennan
Its: President and Chief Executive Officer
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Exhibit A
Tract Map
Attached to and made part of the Storage Agreement

Tundra Deadwood — Secure Geological Storage
Oliver County, North Dakota
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Exhibit B
Tract Summary
Attached to and made part of the Storage Agreement

Tundra Deadwood — 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

Tundra Deadwood — 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

Tundra Deadwood — Secure Geological Storage
Oliver County, North Dakota
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Simulation Results
Simulations of CO: injection with the given well constraints, listed in Table A-4, predicted

that the injection bottomhole pressure (BHP) will not exceed 6,179 psi during injection
operations, assuming a wellhead pressure (WHP) limit of 2,800 psi (Figure A-13). Results of
a stress test performed by an MDT tool in the J-LOC1 wellbore, conducted at a depth of
9,885.1 ft MD, estimated a fracture closure pressure of 7,417 psi, resulting in a fracture
propagation gradient of 0.75 psi/ft. The closure pressure gradient was used to calculate
maximum BHP constraints, based upon 90% of the fracture closure pressure. Cumulative
CO: injection at the above-described pressure conditions was approximately 23.4 million
metric tons (MMt) over the 20 years of injection. The resulting average injection rate of CO>
injected into the Black Island and Deadwood Formations over the 20 years of simulated injection
was 1.17 MMt per year (Figure A-14).

During and after injection, free-phase (supercritical) CO2 accounts for the majority of CO>
observed in the model’s pore space, but the mass of free-phase CO, declines during the
postinjection period. Throughout the injection operation, a portion of the free-phase CO: is
trapped in the formation’s pores through a process known as residual trapping. Residual trapping
can occur as a function of low CO; saturation and inability to flow under the effects of relative
permeability. CO, also dissolves into the formation brine throughout injection operations
(and continues afterward), although the rate of dissolution slows over time. The relative
portions of free-phase, trapped, and dissolved CO; can be tracked throughout the
duration of the simulation (Figure A-15).

The pressure plume shown in Figure A-16 shows the distribution of pressure increase in the
Deadwood Formation during the 20-year injection period. Figure A-16 shows the average increase
in pressure after 20 years of injection. The largest increase will appear in the near-wellbore area,
where the maximum increase of 1,620 psi is estimated.

Wellhead and Well Bottomhole Pressure, J-ROC1
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will be extended beyond 10 years if it is determined that additional data are required to demonstrate
a stable CO2 plume and safety of USDWs. The nature and duration of that extension will be
determined based upon an update of this plan and NDIC approval.

In addition to executing the postinjection monitoring program, the Class VI injection and
monitoring wells will be plugged, as described in the plugging plan of this permit application
(Section 4.6). All surface equipment not associated with long-term monitoring will be removed,
and the surface land of the site will be reclaimed to as close as practical to its original condition.
Lastly, following the plume stability demonstration, a final assessment will be prepared to
document the status of the site and submitted as part of a site closure report.

4.7.1 Predicted Postinjection Subsurface Conditions

4.7.1.1 Pre- and Postinjection Pressure Differential

Model simulations were performed to estimate the change in pressure in the Deadwood Formation
during and after the cessation of CO2 injection. The simulations were conducted for
20 years of COz2 injection at a rate of 1.17 MMt per year, followed by a postinjection period of
10 years.

Figure 4-16 shows the predicted pressure differential at the conclusion of 20 years of CO2
injection. As shown, at the time that CO2 injection operations have stopped, the model predicts an
increase in the pressure of the reservoir, with a maximum pressure differential of 0 to 1640 psi
at the location of the injection well. It is important to note that this maximum pressure increase
is not sufficient to move formation fluids from the storage reservoir to the deepest USDW.
The details of this pressure evaluation are provided as part of the AOR delineation of this
permit application (see Appendix A).

A description of the predicted decrease in this pressure profile of the Deadwood Formation
over the 10-year postinjection period is provided in Figure 4-17. As expected, the pressure in the
reservoir gradually decreases over time following the cessation of COz injection, with the pressure
at the injection well after 10 years of postinjection predicted to decrease 414.3 to 1,318.18 psi
compared to the pressure at the time CO: injection was terminated. This trend of decreasing
pressure in the storage reservoir is anticipated to continue over time until the pressure of the storage
reservoir approaches the original storage reservoir pressure conditions prior to any CO2 injection
activities.

4-68


hvettleson
Highlight


Supplemental Filing

DW23
Cumulative CO2 Mass
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Figure A-15. Simulated total dissolved CO2 in brine, supercritical-phase COz2, and residually trapped COx.
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Perform an injectivity test/step rate test.

Unset packer and circulate hole.

Set packer in the Black Island Formation to isolate the perforations.
Rig up acid trucks and equipment.

Perform cleaning of the perforations with acid (design volumes and pressures will be
evaluated based on the well conditions once drilled). Adjust acid formulation and volumes
with water samples and compatibility test.

Rig down acid trucks and equipment.

Perform an injectivity test/step rate test.

Unset packer and circulate hole.

Pull packer and work string out of the hole.

Rig up spooler and prepare rig floor to run upper completion.

Run completion assembly per program.

Circulate well with inhibited packer fluid.

Set packer 100 ft above the top perforations.

Install tubing sections, cable connector, and tubing hanger.

Rig up logging truck.

Run cased hole logs through tubing by program.

Rig down logging truck.

Nipple down BOP (blowout preventer).

Install injection tree.

Note: Figure 5-2 illustrates the proposed wellhead schematic

Rig down equipment.

Note: DTS/DAS (distributed temperature sensing/distributed acoustic sensing) fiber optic will be
run and attached to the exterior of the intermediate casing. Special clamps, bands, and centralizers
will be installed to protect the fiber and provide a marker for wireline operations.

Note: Tapered long string hanger should include top packer seal.

The McCall-1_Deadwood CO; Injection Well Proposed Tubing Design is detailed in the following
section (Table 5-3).

Table 5-3. McCall-1_Deadwood CO: Injection Well Proposed Tubing Design

Type, Depths, 1D, Burst, Collapse, Tension, OD Thread,
Description in. ft in. psi psi Klb in.
5.5" 20# L80 Coated Premium Conn Tubing 0-7,250 4.778 9,190 8,830 466 6.05
4.5" 12.6# L80 Coated Premium Tubing  7,250-9,230 3.958 8,430 7,500 288 5.2
Conn
Packer 4.5" x 7" 50 ft above Perf. Nickel-Plated, HNBR*
4.5" 12.6# L80 13Cr Premium Conn Tubing  9,230-9,400 3.958 8,430 7,500 288 5.2

* Hydrogenated nitrile butadiene rubber.

1.
2.
3.

Packer depth will be adjusted with the final perforation depth interval.
Packer will be set 50 ft above top perforations.
Packer is required to be nickel-plated with HNBR elastomers.
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MccCall-1
(Deadwood Injector)
KB: 2022 ft / GL:1997 ft

Temp 90 F / Max Pressure 2800psi J k
Injection Rate 0.7-1.5 Mton/a

Fox Hills 980 ft

Pierre 1150 ft

Greenhorn 3012 ft

Mowry 3404 ft Completion:

Skull Creek 3458 ft Tubing 5 1/2" 174 L8O coated , Premium Conn @ 7250 ft
X/0

Inyan Kara 3686 ft Tubing 4 1/2" 12.6# L80 coated, Premium Conn @9230 ft

Packer 4 1/2" x 7" @ 9230 ft, Nickel Plated, HBNR elastomers
Tail Pipe 4 1/2" 12.6# L80 13 CR Premium Conn

Swift 3865 ft

E (Packer will be set 100 ft from top perf based on log)
Rierdon 4324 ft 3 Inhibited Packer Fluid 10 ppg
Piper-Kline 4484 ft £

o Casing-deployed Fiber Optic Sensing System DTS-DAS Capable
Piper-Picard 4594 ft = Tubing-deployed Pressure&Temperature Gauges (2)

Opeche 4682 ft

Broom Creek 4740 ft

P/T
Amsden 4974 ft = - E
Lodgepole 6265 ft
Dawson Bay 7596 ft ¥ | A

Interlake 7933 ft

Icebox 9170 ft

P/T

Black Island 9282 ft

Deadwood - 9316 ft

Precambrian - 9762 ft > | ‘

Figure 5-1. McCall-1 Deadwood injection well proposed completion wellbore schematic.
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Figure 2-11. Well log display of the interpreted lithologies of the Roughlock, Icebox, Black
Island, Deadwood, and Precambrian in JLOC-1.



Kadrmas, Bethany R.

From: Kadrmas, Bethany R.

Sent: Friday, November 12, 2021 4:04 PM
To: Bender, Lawrence

Cc: Entzi-Odden, Lyn

Subject: FW: Minnkota Power CO2
Lawrence,

Commission staff requests the following supplement materials. To the left, staff included the time stamp within the
audio file for each request.

Broom Creek:

1:25:00 — Steve Fried/Richard Suggs — pg. 2-85, Identify lithology that triaxial test was done on in caption, and short
explanation of why that lithology was used.

1:37:40 & 1:59:00 & 2:02:50 — Steve Fried — pgs. 2-19 and 2-20 — high resolution pdf — correct depths to subsea
1:56:20 — Richard Suggs — supplement regarding dissolution of anhydrite mass

2:07:00 — Richard Suggs — pg. 2-16 revised exhibit showing wells that moved the boundary

3:13:40 - 5 years of injection version of figure 3-1

3:15:20 Steve Fried/Richard Suggs — Supplement cathodic protection information — can note it is in review currently as
testified, and will be supplemented when review is complete

3:17:00 — Steve Fried/Richard Suggs — pgs. 3-11/3-14 Revise with formations below the Broom Creek and discussion of
the formations exposed with any impact they may see by injection activities

3:23:20 - Steve Fried — Supplement flowline material information, or note that it is in study as testified and will be
supplemented when the study is complete

3:40:00 — Steve Fried - Submit FMI log to digitallogs@nd.gov — supplemental clarifying which logs were not able to be
obtained and will be attempted on re-entry

3:49:40 — Steve Fried — pg. 4-78 - correct 4.7.1.1 to reflect that 2 million tons per year will be per well into the Broom
Creek

4:01:40 — Steve Fried — Directional plan for unity 1

4:02:30 — Steve Fried — A-20 & A-21 - Address separate uppermost accumulation shown in A-A prime vs B-B prime.
Different simulations, or other explanation?

4:07:09 — Steve Fried — Update risk-based leakage and pressure maps if necessary to address 4 million ton injection rate,
per A-27 CO2 injection parameters

4:10:09 — Steve Fried — Supplement with current hypothetical rate of flow of Broom Creek into USDW pre injection
4:10:20 — Steve Fried — 5-year from start of injection incremental leakage map A-33

4:11:46 — Richard Suggs - Figure 3-5 — High resolution pdf with subsea correction

4:18:20 — Richard Suggs — Supplement explaining values of why specific values were selected for leaky wellbore
parameters

4:30:00 — Richard Suggs — Supplement pressure over time as in figure 4-6 and figure 4-7, typo of 2 million tons per year
on pg. 4-79

4:31:00 — Richard Suggs — Supplement discussing impact of co2 on Portland cement

4:36:50 — Bruce Hicks — pg. 3-4 — revised map with more easily identifiable legend and identifying what commercial wells
are

4:56:59 — Steve Fried — Timing of drilling on site fox hills monitoring well

Deadwood:
5:05:30 — Steve Fried — pg. 4-11 Broom Creek and Deadwood - specific conductance, millisiemens used, should this be
microsiemens?



5:30:00 - Steve Fried — Supplement information on hole stability and why MDT wasn’t run

6:09:40 — Steve Fried — pg.
6:10:22 — Steve Fried — pg.
6:12:09 — Steve Fried — pg.
6:13:00 — Steve Fried — pg.
6:18:20 — Steve Fried — pg.
6:20:00 — Steve Fried — pg.
6:20:30 — Steve Fried — pg.
6:20:50 — Steve Fried — pg.
6:21:15 — Steve Fried — pg.
6:33:25 — Steve Fried — pg.

2-14 — Modify to show wells used to change areal extent

2-15 — Legible pdf

2-19 & 2-20 — High-res pdfs and correct to subsea

2-34 Provide rates and bottomhole pressure used for geochemical simulation
2-83 Values and show shift for pore pressure if any

3-6 — High-res pdf and corrected to subsea

3-7 — Correct to reflect Broom Creek application

3-4 — Include spring in legend and identify

3-9 through 3-14 — Show Black Island in tables and schematics

4-69 — Submit final reservoir formation pressure figure

6:42:32 — Richard Suggs — pg. 2-81 — Supplement showing where C-C prime is
6:43:45 — Richard Suggs — pg. 4-21 — Supplement depicting pressure front through time

Additionally, Commission staff requests Appendix H— Page 3 — 1.11 — Storage Reservoir definition be addressed. The
Definition for the Deadwood has the definition from the Broom Creek. Please correct and address whether additional
actions are or aren’t required by the operator and/or the commission as a result of correcting the stratigraphic

definition. Note any provisions in the geologic storage agreement allowing the change, or why such provisions aren’t

necessary.

Please let me know if you have questions.

Bethany Kadrmas

Legal Assistant, Oil and Gas Division

701.328.8020 ¢ brkadrmas@nd.gov * www.dmr.nd.gov

NORTII

DGL(EEL | Mineral Resources

600 E Boulevard Ave, Dept. 405 ¢ Bismarck, ND 58505

From: Phillips, David R. <drphillips@nd.gov>
Sent: Thursday, November 4, 2021 3:43 PM

To: Bender, Lawrence <LBender@fredlaw.com>
Cc: Kadrmas, Bethany R. <brkadrmas@nd.gov>
Subject: RE: Minnkota Power CO2

Lawrence,

Thank you for checking on this issue before contacting Commission staff directly. In order to avoid ex parte
communications, impropriety, or the appearance of impropriety, Bethany Kadrmas (copied on this email) has been
designated as the sole point of contact in these cases. Bethany has no decision-making role in these cases and will not
have a role in drafting the orders in these cases.

You, Shannon, and Wes have permission to communicate directly with Bethany. Any communications about the

supplemental materials should be made only to Bethany in writing via email, and we will be including those emails in the

case file. In the next few days, Bethany will be emailing you a list of supplemental materials that the Commission
requests. Additionally, the audio of the hearing where supplemental materials were requested may be found at this
link: Retreive NDIC Hearing Audio File

David R. Phillips



Assistant Attorney General
500 North 9th Street
Bismarck, ND 58501-4509
Direct: (701) 328-4944
drphillips@nd.gov

From: Bender, Lawrence <LBender@fredlaw.com>
Sent: Thursday, November 4, 2021 1:02 PM

To: Phillips, David R. <drphillips@nd.gov>

Cc: Bender, Lawrence <LBender@fredlaw.com>
Subject: Minnkota Power CO2

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

David:

Shannon has inquired about contacting Steven concerning some of the additional
information that was requested by the NDIC staff at yesterday’s hearing. | do not
want to do anything that might cause a problem for you, the Commission staff or
the Commission so | am emailing to get some guidance. Shannon was asking if
she and Wes (an EERC employee) could contact Steven. Besides the exparte
contact issue, | want to remind you that Shannon is a lawyer, and works as a
lawyer for Minnkota Power, in addition to heading up this project.

Could you please give some thought on how Minnkota might proceed to discuss
some issues concerning all the supplemental information the NDIC would like.

Please understand that with a November 16t deadline this is somewhat urgent.

STAFF BIOGRAPHIES PRACTICE AREAS CONTACT US

Lawrence Bender

Fredrikson ™™

lbender@fredlaw.com

Main - 701-221-8700 Fredrikson & Byron, P.A.
Fax - 701-221-8750 1133 College Drive, Suite 1000
Bismarck, ND 58501

Biography | Download My Contact Info as V-Card
WWW.FREDLAW.COM
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**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 (701) 221-8700.**




Minnkota Power Cooperative, Inc.
Case No. 29032

Application of Minnkota Power Cooperative, Inc. requesting consideration for the geologic storage of
carbon dioxide from the Milton R. Young Station located in Sections 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12,
14,15, 16, 17, 18, 19, 20, 21, Township 141 North, Range 83 West, Sections 1, 2, 12, 13, Township 141
North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, Township 142
North, Range 83 West, Sections 35, 36, Township 142 North, Range 84 West, Oliver County, North
Dakota pursuant to North Dakota Administrative Code Section 43-05-01. View the draft storage
facility permit, fact sheet, and storage facility permit application at www.dmr.nd.gov/oilgas/.
Minnkota intends to capture carbon dioxide from the Milton R. Young Station and sequester it in the
Deadwood 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 November 1, 2021. Submit
written comments to the 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 Steve
Fried, 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. Minnkota Power Cooperative, Inc., 5301 32nd Avenue South, Grand Forks, ND 58201.

Case No. 29033

Application of Minnkota Power Cooperative, Inc. 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 facility and subject to geologic storage, as
required to operate the Minnkota Power Cooperative, Inc. storage facility located in Sections 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, 21, Township 141 North, Range 83 West, Sections 1,
2, 12, 13, Township 141 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35, Township 142 North, Range 83 West, Sections 35, 36, Township 142 North, Range 84 West, Oliver
County, North Dakota, in the Deadwood Formation, pursuant to North Dakota Century Code

Section 38-22-10.

Case No. 29034

Application of Minnkota Power Cooperative, Inc. for an order of the
Commission determining the amount of financial responsibility for the geologic storageof carbon
dioxide from the Milton R. Young Station in the storage facility located in Sections 1, 2, 3, 4, 5, 6, 7, 8,
9,10, 11, 12, 14, 15, 16, 17, 18, 19, 20, 21, Township 141 North, Range 83 West, Sections 1, 2, 12, 13,
Township 141 North, Range 84 West, Sections 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
Township 142 North, Range 83 West, Sections 35, 36, Township 142 North, Range 84 West, Oliver
County, North Dakota, in the Deadwood Formation, pursuant to North Dakota Administrative Code
Section 43-05-01-09.1.

November 2, 2021
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Minnkota Power Cooperative, Inc.

Deadwood Formation

November 2, 2021



Case No.: 29032
Date Established: September 23, 2021

DRAFT STORAGE FACILITY PERMIT

STORAGE FACILITY FOR CARBON SEQUESTRATION UNDER THE
NORTH DAKOTA UNDERGROUND INJECTION CONTROL PROGRAM

In compliance with North Dakota Century Code Chapter (NDCC) 38-22 (Carbon Dioxide
Underground Storage) and North Dakota Administrative Code (NDAC) Chapter 43-05-01 (Geologic
Storage of Carbon Dioxide), Minnkota Power Cooperative, Inc. (Minnkota) has applied for a carbon
dioxide storage facility permit. A draft permit does not grant the authorization to inject. This is a
document prepared under NDAC 43-05-01-07.2 indicating the Commission’s tentative decision to
issue a storage facility permit. Before preparing the draft permit, the Commission has consulted with
the Department of Environmental Quality and determined the storage facility permit application to be
complete. The draft permit contains permit conditions required under NDAC 43-05-01-07.3 and 43-
05-01-07.4. A fact sheet is included and contains the following information:

1. A brief description of the type of facility or activity which is the subject of the draft permit.
2. The quantity and quality of the carbon dioxide which is proposed to be injected and stored.
3. A brief summary of the basis for the draft permit conditions, including references to applicable
statutory or regulatory provisions.
4. The reasons why any requested variances or alternatives to required standards do or do not
appear justified.
5. A description of the procedures for reaching a final decision of the draft permit, including:
a. The beginning and ending dates of the comment period. ‘
b. The address where comments will be received.
c. The date, time, and location of the storage facility permit hearing.
d. Any other procedures by which the public may participate in the final decision.
6. The name and telephone number of a person to contact for additional information.

This draft permit has been established on September 23, 2021 and shall remain in effect until a
storage facility permit is granted under NDAC 43-05-01-05, unless amended or terminated by the
Department of Mineral Resources (commission).

Stephen Fried, CCUS Supervisor
Department of Mineral Resources
Date: September 23, 2021



APPLICANT

Minnkota Power Cooperative, Inc.
5301 32" Avenue South
Grand Forks, ND 58201

PERMIT CONDITIONS (NDAC 43-05-01-07.3)

. The storage operator shall comply with all conditions of the permit. Any

noncompliance with the permit constitutes a violation and is grounds for
enforcement action, including permit termination, revocation, or modification
pursuant to NDAC 43-05-01-12.

_In an administrative action, it shall not be a defense that it would have been

necessary for the storage operator to halt or reduce the permitted activity in order
to maintain compliance with the conditions of the permit.

. The storage operator shall take all reasonable steps to minimize or correct any

adverse impact on the environment resulting from noncompliance with the storage
facility permit.

. The storage operator shall develop and implement an emergency and remedial

response plan pursuant to section 43-05-01-13.

. The storage operator shall at all times properly operate and maintain all storage

facilities which are instalied or used by the storage operator to achieve compliance
with the conditions of the storage facility permit. 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 oniy when necessary
to achieve compliance with the conditions of the storage facility permit.

. The permit may be modified, revoked and reissued, or terminated pursuant to

section 43-05-01-12. The filing of a request by the storage operator for a permit
modification, revocation and reissuance, or termination, or a notification of planned
changes or anticipated noncompliance, does not stay any permit condition.

. The injection well permit or the permit to operate an injection well does not convey

any property rights of any sort or any exclusive privilege.

. The storage operator shall furnish to the commission, within a time specified by

the commission, any information which the commission may request to determine
whether cause exists for modifying, revoking and reissuing, or terminating the
permit, or to determine compliance with the permit. The storage operator shall also



furnish to the commission, upon request, copies of records required to be kept by
the storage facility permit.

9. The storage operator shall allow the commission, or an authorized representative,
upon the 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 under
the conditions of the permit;

b. At reasonable times, have access to and copy any records that must be
kept under the conditions of the permit;

c. Atreasonable times, inspect any facilities, equipment, including monitoring
and control equipment, practices, or operations regulated or required under
the permit; and

d. Atreasonable times, sample or monitor for the purposes of assuring permit
compliance, any substances, or parameters at any location.

10.The storage operator shall prepare, maintain, and comply with a testing and
monitoring plan pursuant to section 43-05-01-11.4.

11.The storage operator shall comply with the reporting requirements provided in
section 43-05-01-18.

12.The storage operator must obtain an injection well permit under section
43-05-01-10 and injection wells must meet the construction and completion
requirements in section 43-05-01-11.

13.The storage operator shall prepare, maintain, and comply with a plugging plan
pursuant to section 43-05-01-11.5.

14.The storage operator shall establish mechanical integrity prior to commencing
injection and maintain mechanical integrity pursuant to section 43-05-01-11.1.

15.The storage operator shall implement the worker safety plan pursuant to section
43-05-01-13.

16. The storage operator shall comply with leak detection and reporting requirements
pursuant to section 43-05-01-14.

17.The storage operator shall conduct a corrosion monitoring and prevention program
pursuant to section 43-05-01-15.

18. The storage operator shall prepare, maintain, and comply with the area of review
and corrective action plan pursuant to section 43-05-01-05.1.



19. The storage operator shall maintain financial responsibility pursuant to section 43-
05-01-09.1

20. The storage operator shall maintain and comply with post-injection site care and
facility closure plan pursuant to section 43-05-01-19.

CASE SPECIFIC PERMIT CONDITIONS

1. NDAC 43-05-01-11.4, subsection 1, subdivision b; The operator shall notify the
commission within 24 hours of failure or malfunction of surface or bottom hole
gauge in the proposed McCall-1 injector, and the proposed NRDT-1 monitor well.

2. NDAC 43-05-01-11.4, subsection 1, subdivision ¢ and NDAC 43-05-01-11,
subsection 14; The operator shall run an ultrasonic or other log capable of
evaluating internal and external pipe condition to establish a baseline for corrosion
monitoring for the proposed McCall-1, and NRDT-1 wells. The operator shall run
logs with the same capabilities for the McCall-1 on a 5§ year schedule, unless

analysis of corrosion coupons or subsequent logging necessitates a more frequent
schedule.

3. NDAC 43-05-01-11.4; subsection 1, subdivision d and NDAC 43-05-01-13,
subsection 2, The 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, and notify

the commission within 24 hours of carbon dioxide detected above the confining
zone.

4. NDAC 43-05-01-11.4, subsection 1, subdivision e and NDAC 43-05-01-11.1
subsections 3 and 5; External mechanical integrity shall be continuously monitored
with the proposed fiber optic lines for the McCall-1 and NRDT-1. Due to the fiber
optic line terminating above the Interlake Formation in the McCall-1 injector, an
annual demonstration of external mechanical integrity is required. The
commission must be notified within 24 hours should a fiber optic line fail. The
commission must be notified prior to severing the line if such an action becomes
necessary for remedial work or monitoring activities.

5. NDAC 43-05-01-11.4, subsection 1, subdivision h, paragraph 1; Surface air and
soil gas monitoring is required to be implemented as planned by the operator in
Section 4.1.4 (Surface Leak Detection and Monitoring Plan) of its permit.

6. NDAC 43-05-01-10, subsection 9, subdivision ¢, NDAC 43-05-01-11, subsection
15, and NDAC 43-05-01-11.1, subsection 2; The operator shall notify the
commission at least 48 hours in advance to witness a mechanical integrity test of
the tubing-casing annulus for the injection and monitoring wells. The packer must



5.

be set within 100’ of the upper most perforation and in the 13CR-80 casing.
Dependent on evaluation, the operator shall run the same teston a 5 year schedule
McCalil-1 well.

. NDAC 43-05-01-11, subsections 3 and 5; The operator shall continuously monitor

the surface casing-production casing annulus with proposed fiber optic lines, and
a gauge not to exceed 300 psi. The commission must be notified in advance if
there is pressure that needs to be bled off.

Fact Sheet

Description of Facility

Minnkota’s two-unit Milton R. Young Station is a mine-mouth lignite coal-fired
power plant. Unit 1 and 2 have been in operation since November 1970 and May
1977, respectively. The lignite used as fuel for electrical generation is the source
of carbon dioxide.

Quantity and Quality of Carbon Dioxide Stream

The Milton R. Young Station will capture 90% of its carbon dioxide emissions,
amounting to an annual average of 4 million metric tons. The carbon dioxide is
expected to be captured, dehydrated, compressed, and then injected. The
projected composition of the carbon dioxide stream to be injected is at least 99%
carbon dioxide with trace quantities of water (632 ppmv), nitrogen (163 ppmv),
argon (4 ppmv), oxygen (6ppmv), sulfur dioxide (<1 ppmv), nitrogen dioxide (<1
ppmv), and nitric oxide (30 ppmv).

Summary of Basis of Draft Permit Conditions

The case specific permit conditions are unique to this storage facility, and not
indicative of conditions for other storage facility permits. The conditions take into
consideration the equipment proposed for this storage facility. Regulatory
provisions for these conditions are all cited from NDAC Chapter 43-05-01
(Geologic Storage of Carbon Dioxide).

Reasons for Variances or Alternatives

No variances or alternatives.

Procedures Required for Final Decision

The beginning and ending dates of the comment period:
September 27, 2021 to 5:00 P.M. CDT November 1, 2021




The address where comments will be received:

Oil and Gas Division, 1016 East Calgary Avenue, Bismarck, North Dakota 58503-5512
or brkadrmas@nd.gov

Date, time, and location of the storage facility permit hearing:
November 2. 2021 9:00 A.M. CDT at 1000 East Calgary Avenue, Bismarck, North
Dakota 58503

Any other procedures by which the public may participate in the final decision:
At the hearing, the Commission will receive testimany and exhibits of interested parties.

6. Contact for Additional information

Draft Permit Information: Stephen Fried — sifried@nd.gov — 701-328-8020
Hearing Information: Bethany Kadrmas — brkadmas@nd.gov — 701 -328-8020




TUNDRA SGS — CARBON DIOXIDE GEOLOGIC

STORAGE FACILITY PERMIT

North Dakota CO; Storage Facility Permit Application — Corrected

Prepared for:
Stephen Fried

North Dakota Industrial Commission
Oil & Gas Division

600 East Boulevard Avenue
Department 405

Bismarck, ND 58505-0840

Prepared by:

Minnkota Power Cooperative
5301 32nd Avenue South
Grand Forks, ND 58201

Energy & Environmental Research Center
University of North Dakota

15 North 23rd Street, Stop 9018

Grand Forks, ND 58202-9018

Oxy Low Carbon Ventures

5 Greenway Plaza, Suite 110
Houston, TX 77046

September 2021
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International
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BHT borehole temperature
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BOP blowout preventer

BOPE blowout preventer equipment
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CF continuous flow

CFR Code of Federal Regulations

cm centimeter

CMG Computer Modelling Group Ltd.

CMP corrosion management program
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CO2 carbon dioxide

C-ODTR coherent optical time domain reflectometry

CoOw control of well

CRDS cavity ring down spectrometry

CSE confined space entry

CVAA cold-vapor atomic absorption

DAS distributed acoustic sensing

dB decibel

DIC dissolved inorganic carbon

DMR Department of Mineral Resources

DO dissolved oxygen

DOC dissolved organic carbon

DOT U.S. Department of Transportation
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GC
g/cm?
GEM
GFCI
GPa

. GPS
GR

h
HCR
HID
HNBR
HPMI
HSE
Hz
IARF
HSE
Hz
IARF
HSE
Hz
IARF
IBOPSV
ICEA
ICP
ID

NOMENCLATURE (continued)

distributed strain sensing

distributed temperature sensing
Energy & Environmental Research Center
electromagnetic

enhanced oil recovery
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U.S. Environmental Protection Agency
emergency or remedial response
emergency and remedial response plan
degree Fahrenheit

financial assurance demonstration plan
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formation microimaging

full opening safety valve

flame photometric detector

field superintendent

foot

gas chromatography

gram per cubic centimeter
Generalized Equation-of-State Model
ground fault circuit interrupter
gigapascal

global positioning system

gamma ray

hour

high closing ratio

helium ionization detector
hydrogenated nitrile butadiene rubber
high-pressure mercury injection

health and safety and the environment
hertz

infinite-acting radial flow

health and safety and the environment
hertz

infinite-acting radial flow

health and safety and the environment
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infinite-acting radial flow
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Insulated Cable Engineers Association
inductively coupled plasma

inside diameter

Continued . . .



NOMENCLATURE (continued)

IEPA Illinois Environmental Protection Agency
in. inch
InSAR interferometric synthetic aperture radar
IRMS isotope-ratio mass spectrometry
JSA job safety analysis
kg/m3 kilogram per cubic meter
kHz kilohertz
Klb thousand pound
km kilometer
L liter
Ib pound
LCS laboratory control sample
LEL lower explosive limit
LOC loss of containment
m meter
mA milliampere
m amsl meter above mean sea level
MASP maximum anticipated surface pressure
mD millidarcy
MD measured depth
MDT modular dynamics testing
MEM mechanical earth model
mg milligram
mg/L milligram per liter
mi mile
mi? square mile
MI move in
MICP mercury injection capillary pressure
Minnkota Minnkota Power Cooperative, Inc.
ML local magnitude
mm millimeter
MMI modified Mercalli intensity
MMscf/d million standard cubic foot per day
MMt million tonne
MMt/yr million tonne per year
MOC management of change
mol% mole percent
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MRV monitoring, reporting, and verification
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m/s meter per second
m/s? meter per square second
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ms millisecond

MS mass spectrometry
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MVTL Minnesota Valley Testing Laboratories
NACE National Institute of Corrosion Engineers
NAICS North American Industry Classification System
NDAC North Dakota Administrative Code
NDCC North Dakota Century Code

NDDH North Dakota Department of Health
NDIC North Dakota Industrial Commission
NDSWC North Dakota State Water Commission
NEC National Electrical Code

NFPA National Fire Protection Association
NIOSH National Institute for Occupational Safety and Health
nm nanometer

NMPA Northern Municipal Power Agency

NU nipple up

02 oxygen

oD outside diameter

OEM original equipment manufacturer

0&G oil and gas

OLCV Oxy Low Carbon Ventures

ORP oxidation reduction potential

OSHA Occupational Safety and Health Administration
P&A plug and abandon

PCOR Plains CO2 Reduction (Partnership)
PISC postinjection site care

PLT production logging tool

PM project manager

PNC pulsed-neutron capture

PNL pulsed-neutron log

PPE personal protective equipment

ppf pound per foot

ppg pound per gallon

ppm part per million

ppmv part per million volume

psi pound per square inch

P/T pressure/temperature

QA quality assurance

QASP quality assurance and surveillance plan
QC quality control

QCSP quality control and surveillance plan
RTD resistance temperature detector
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RTU remote terminal unit

RU rig up

RwP rated working pressure

§ section

s second

SCADA supervisory control and data acquisition
SDS safety data sheet

SFP storage facility permit

SGS secure geologic storage

SIMOPS simultaneous operations

SLRA screening-level risk assessment
SMEs subject matter experts

SP spontaneous potential

Spf shots per foot

ST surveillance technician

SWC sidewall coring

T&A temporarily plugged and abandoned
TCD thermal conductivity detector

D total depth

TDS total dissolved solids

TF task force

TIC total inorganic carbon

TIH trip in hole

TOC total organic carbon

Tundra SGS Tundra Secure Geologic Storage Site
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WSP worker safety plan

wt% weight percent

XRD x-ray diffraction
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TUNDRA SGS — CARBON DIOXIDE GEOLOGIC STORAGE
FACILITY PERMIT APPLICATION

PERMIT APPLICATION SUMMARY

General Applicant and Project Information. Minnkota Power Cooperative, Inc. (Minnkota) and
its partners prepared this supporting documentation for its storage facility and underground
injection control (UIC) Class VI permit applications to establish two storage reservoirs and phased
construction and operation of up to three injection wells located in Oliver County, North Dakota.
The project for secure geologic storage (SGS) of carbon dioxide (CO2) will be operated over a
20-year injection period and be named Tundra SGS. Minnkota is the project sponsor of Tundra
SGS. Minnkota anticipates contributing a portion of the total equity of the proposed storage
project, but the other equity participants have not yet been identified. As such, the application
names Minnkota as the sole storage facility operator and applicant. However, at a time prior to
construction of the Tundra SGS site infrastructure, Minnkota anticipates contributing these permits
to the Tundra SGS project entity. Minnkota intends such a contribution to effect a transfer of owner
and operatorship to the Tundra SGS project entity. Further, a transfer of ownership is treated as a
minor modification upon filing of an application to amend for change in ownership in accordance
with North Dakota Administrative Code (NDAC) §§ 43-05-01-06 and 12.1. The current mailing
address for the Tundra SGS facility and Minnkota, as the storage facility operator, is the following:

Minnkota Power Cooperative, Inc.
c/o Tundra SGS

5301 32nd Avenue South

Grand Forks, ND 58201

Minnkota is a regional generation and transmission cooperative headquartered in Grand
Forks, North Dakota, providing wholesale power to 11 member—owner rural electric distribution
cooperatives in eastern North Dakota and northwestern Minnesota. Minnkota is also affiliated with
the Northern Municipal Power Agency (NMPA), which serves the electric needs of
12 municipalities in the same geographic region as the Minnkota member—owners. Minnkota
serves as the operating agent of the NMPA. Figure PS-1 provides a map showing the Minnkota
and NMPA service territory.

Minnkota’s primary generating resource is the two-unit Milton R. Young Station (MRYS),
a mine-mouth lignite coal-fired power plant. The mine which provides the lignite coal for MRYS
is owned and operated by BNI Coal, Inc. (BNI) and is adjacent to the MRYS facility. The lignite
used as the fuel for electrical generation also serves as the primary source of the captured COz that
will be securely stored by Tundra SGS. The operation of Tundra SGS together with the carbon
capture project are commonly referred to as Project Tundra. The standard industrial classification
code for the principal products and services provided Minnkota is best reflected as North American
Industry Classification System (NAICS) 221112, Fossil Fuel Electric Power Generation.

An organizational chart showing the relationships between Minnkota and its affiliated
organizations is provided in Figure PS-2.
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Figure PS-2. Chart showing the relationships between Minnkota and its affiliated organizations.



Minnkota proposes to initially conduct CO2 storage operations in the Broom Creek
Formation as Phase 1 of construction and operation of Tundra SGS. Two wells are proposed for
Phase 1 injection of COz into the Broom Creek Formation. Upon construction and operation of the
two Broom Creek injection wells, validation of the Phase 1 operation and need for additional
capacity will be considered in the decision to proceed with Phase 2 of development. Phase 2 of
construction and operation may consist of one additional well for injection of COz into the Black
Island—Deadwood Formation. Alternatively, depending on the outcome of Phase 1 operation in the
Broom Creek, a third injection well may be considered into the Broom Creek. Permit applications
for the two proposed Phase 1 injection wells for the Broom Creek have been prepared and
submitted. Since Tundra SGS is proposing a phased development approach for the site, the
supporting documentation for the Phase 1 wells in the Broom reek, as well as the Phase 2
injection well (one in the Black Island-Deadwood) is collectively provided within the application
and attachments. This application and its supporting documents have been prepared in accordance
with the North Dakota Century Code; and NDAC. The applications and supporting documentation
are based on currently available data, including regional and site-specific data derived from two
stratigraphic test wells drilled by Minnkota in 2020 and one stratigraphic test well drilled by the
Energy & Environmental Research Center (EERC) in 2015, all located within 5 mi of the proposed
injection wells.

The proposed Tundra SGS injection site is approximately 3.4 mi southwest of the town of
Center (Figure PS-3) and will include up to three injection wells, one dedicated monitoring well
for the lowest underground source of drinking water (USDW), and associated surface facility
infrastructure that will accept COz transported via a CO2 flowline. In addition, one deep subsurface
monitoring well is proposed to be installed approximately 2 mi northeast of the Tundra SGS
injection site. All the aforementioned surface facilities and underground equipment will be
contained on Minnkota-owned property, and the injection site is within the MRYS fence line
(Figure PS-3).

Storage Reservoir Boundary/Area of Review. In establishing the definite boundaries of the
storage facility area, Minnkota considered the characteristics and external factors influencing the
operating life of the project, the opportunity for phased development of stacked storage facilities,
and the coordinated operation of Broom Creek and Black Island—Deadwood storage facilities.
Minnkota defines the storage reservoir boundaries as the projected vertical and horizontal
migration of the CO2 plume from the start of injection until the end of injection. The storage
reservoir boundary is identified based on the computational model output of the areal extent of the
subsurface COz volume at the end of the injection period (20 years), in which a COz saturation is
predicted to be greater than or equal to 5%. To identify the storage reservoir boundaries, reservoir
simulation software was used to model the coupled hydrologic, chemical, and thermal processes
and chemical interactions of CO2 with the aqueous fluids and rock minerals. The storage reservoir

extent is determined from the numerical model, and the resulting map area is displayed in
Figure PS-3.
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The primary objective of the area of review (AOR) is to delineate the region encompassing
the Tundra SGS site where USDWs may be endangered by the injection activity (NDAC § 43-05-
01-01[4]). The AOR is generally defined as the horizontal extent of the combination of the CO2
plume and the pressure front threshold caused by injection.

As shown in Figure PS-3, an AOR has been defined for each of the two targeted CO2 storage
horizons. These areas are used to identify the existence of any confining zone penetrations (i.e.,
existing wells that may penetrate the cap rock). There are five existing wellbores in the Black
Island—Deadwood Formation AOR region. Three of those wellbores are the stratigraphic test holes
drilled in the past 5 years as part of Tundra SGS geologic characterization efforts. Of these five
existing wellbores, only three penetrated the cap rock of the Black Island-Deadwood Formation.
Two of the wellbores that penetrate the Deadwood are two of the three stratigraphic test holes
drilled for Tundra SGS characterization.

Of these existing wellbores, the remaining two do not penetrate the Black Island—Deadwood
Formation. Within the Broom Creek Formation AOR, there are two existing wellbores, one of
which is the same stratigraphic test well within the Black Island~-Deadwood Formation AOR. This
existing wellbore penetrates the Broom Creek Formation, and as discussed in Section 5.0, is
proposed to be reentered and completed as one of the two Broom Creek Formation injectors,
Liberty-1. Surface bodies of water and other pertinent surface features (including structures

intended for human occupancy), administrative boundaries, and roads within the AOR are shown
in Figure PS-3.

Minnkota also incorporated the AOR assessments into the proposed corrective action and
monitoring plans. The deep subsurface-monitoring plan is tailored to each individual proposed
AOR, while the near-surface-monitoring plan for the Broom Creek Formation extends to the
boundary of the proposed Deadwood Formation AOR. The AOR assessments of these penetrating
wells indicate that none could serve as conduits for the movement of fluids from the injection zone
into USDWs. Therefore, no corrective actions on existing wells will need to be taken. Additionally,
there are no subsurface cleanup sites, quarries, or Tribal lands within this area.

Construction and Operations Plan. The Tundra SGS project is designed to securely store the
injected CO2 within the storage reservoirs. At MRYS, the captured CO2 stream will be at least
99% purity, dehydrated, and compressed to 1,800 psi before entering the COz flowline. At these
conditions, the COz will be in a dense fluid phase, noncorrosive, and nonflammable. The
approximately 0.25-mi (0.40-km) flowline will be 16 in. (40.64 cm) in outside diameter (OD) and
have a maximum design flow rate of 4.3 MMT/yr (224 MMscf/d). Because of the short distance
between the compressor and wellsite (0.25 mi), the COz pressure is not anticipated to decrease
significantly as the COz travels the length of the flowline to the Tundra SGS site. The Broom Creek
Formation injector wellhead pressure does not exceed 1,600 psi. Surface injection pressure into
the Black Island-Deadwood storage zone will be increased to 2,800 psi using a booster pump
downstream of the custody transfer metering station.

The Tundra SGS site design was optimized o receive COz at an average operating rate of

4 MMt/yr, which represents an average annual capacity factor of 90% for the carbon capture plant.
The operational design considers the need for redundancy for planned or unplanned outage of any

Xiii



of the wells for maintenance or repair. Two wells are proposed for Phase 1 in the Broom Creek
storage reservoir (to be named Liberty-1 and Unity-1) in a twin-well design. Liberty-1 will be a
reentry into one of Minnkota’s former stratigraphic test wells (J-ROC1, NDIC File No. 37672,
now plugged and abandoned) and will be completed as a vertical injector. Unity-1, the twin well
to Liberty-1, will be completed as a deviated injector with bottomhole location offset 1000 ft from
Liberty-1. These two wells will be operated together to receive COz at an annual average of
4.0 MMt/yr, with a maximum rate of 4.3 MMt/yr.

The optional Phase 2 of construction and operation contemplates a third injector as a vertical
injector for the Black Island-Deadwood Formation and will be operated to receive COz at a
maximum rate of 1.3 MMT/yr. The phased approach to construction and the maximum rates of
the three injector wells and associated equipment are based on operational flexibility, which
includes consideration of the planned maintenance, outage, and operating capacity of MRYS and
carbon capture equipment, along with the planned maintenance and testing requirements of the
Tundra SGS site equipment.

The injection wells will be built with a protection system that will control the injection of
the CO2 and provide a means to safely stop COz injection in the event of an injection well or
equipment failure. The injection process will be monitored by an integrated system of equipment
and instrumentation that will be capable of detecting whether injection conditions are out of
permitted limits and responding by either adjusting conditions or ceasing injection. The system is
designed to operate automatically with manual overrides. Additionally, Minnkota has prepared a
detailed worker safety plan, which provides the minimum safety programs, permit activities, and
training requirements to implement during the construction, operation, and postinjection site care
activities of the Tundra SGS site.

Testing and Monitoring Plan. An extensive monitoring, verification, and accounting (MVA)
system will be implemented to verify that injected COz is effectively contained within the injection
zone. The objectives of the MVA program are to proactively account for corrosion and leakage in
the well equipment and surface facilities, track the lateral extent of CO2 within the injection zones,
characterize any geochemical or geomechanical changes that occur within the injection and
confining zones that may affect containment, and track the areal extent of the injected COz through
indirect monitoring techniques such as geophysical and surveillance methods. The monitoring
network, shown in Figure PS-3 and described in Section 4.0, will be designed to account for and
verify the location of COz injected.

Emergency and Remedial Response Plan (ERRP). Minnkota developed a comprehensive ERRP
for the Tundra SGS site, delineating what actions would be necessary in the unlikely event of an
emergency at the Tundra SGS site or within the AOR. The ERRP describes the potential affected
resources and provides that site operators know which entities and individuals are to be notified
and what actions need to be taken to expeditiously mitigate any emergency and protect human
health and safety and the environment, including USDWs. An attachment to the ERRP identifies
and categorizes potential adverse event scenarios, and if an adverse event occurred, a variety of
emergency or remedial responses are outlined, to be deployed depending on the circumstances
(e.g., the location, type, and volume of a release) to protect USDWs.
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Postinjection Site Care and Site Closure Plan (PISC). Postinjection monitoring will include a
combination of groundwater monitoring, storage zone pressure monitoring, and geophysical
monitoring of the Tundra SGS site. The monitoring locations, methods, and schedule are designed
to show the position of the CO2 plume and demonstrate that the CO2 injected is within the storage
reservoir and there is no endangerment to the USDWs.

The proposed monitoring program includes one monitoring well, which covers each of the
injection and above confining zones to verify that CO2 has not migrated into that interval. In
addition, a groundwater well will be completed at the Tundra SGS site in the Fox Hills Formation
to monitor this lowermost federal USDW. Monitoring of the site will continue for a minimum of
10 years after injection has ceased.

Financial Responsibility Plan. Minnkota has developed a plan to maintain financial
responsibility for the construction, operation, closure, and monitoring of the proposed injection
wells and undertake any emergency or remedial actions that may be necessary. To ensure that
sufficient funds will be available, Minnkota has obtained an estimate for the cost of hiring a third
party to undertake any necessary actions to protect USDWs within the AOR. Funding for
performing any needed corrective actions will be deposited in a Tundra SGS trust fund that will
be available during all phases of the project. Minnkota will also obtain a third-party insurance
policy that would be available for conducting any emergency or remedial response actions.

Summary. Minnkota prepared its storage facility and Class VI UIC permit applications and
supporting documentation to demonstrate that 1) the proposed Tundra SGS site comprises
injection zones of sufficient areal extent, thickness, porosity, and permeability to safely receive
the planned injection volume and rates of COz over 20 years and 2) the confining and secondary
confining zones are free of transmissive faults and fractures and of sufficient areal extent and
integrity to vertically contain the injected COzat the proposed pressures and volumes without
initiating or propagating fractures in the reservoir or confining zones. These findings are supported
by the data and information gathered from coring, logging, sampling, and testing the subsurface
characteristics in the three stratigraphic wells that provided site-specific geologic data as well as
available regional data.

Minnkota has developed comprehensive construction and operations, testing and
monitoring, injection well-plugging, and postinjection site care and site closure plans as well as an
emergency and remedial response plan to protect USDWs. To ensure that sufficient funds are
available to undertake these actions, Minnkota has also developed a financial responsibility plan.

Minnkota is confident that its permit applications and supporting documentation
demonstrate compliance with the North Dakota Industrial Commission (NDIC) Underground
Storage of Carbon Dioxide Rules and North Dakota Legislature’s authorizing statute. Table PS-1

provides a crosswalk between the regulatory requirements in that rule and organization of
Minnkota’s supporting documentation.
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Table PS-1. Crosswalk Between Applicable Regulatory Provisions in NDIC Rule and Tundra SGS Permit Application and

Supporting Documents

NDIC Rule — Regulatory Requirements

Tundra SGS Permit Application

43-05-01-05. Storage Facility Permit Information

43-05-01-05.1 Area of Review and Corrective Action

43-05-01-13 Emergency Remedial Response

43-05-01-09 Well Permit Application Requirements

43-05-01-09.1 Financial Responsibility

43-05-01-11 Injection Well Construction and Completion Standards
43-05-01-11.1 Mechanical Integrity :
43-05-01-11.2 Logging, Sampling and Testing Prior to Injection Well Operation
43-05-01-11.3 Injection Well Operating Requirements

Sections 1.0, 2.0, 4.0, 5.0, and Appendixes A—C
Sections 3.0, 4.2-4.3, and Appendixes A-B
Section 4.2 and Appendix E )
Sections 4.0, 5.0, and Form 25 (Northstar)

Section 4.3 and Appendix G

Section 5.0

Sections 4.1 and 5.0

Sections 2.1, 2.2, 5.0, and Appendix B
Section 5.0

43-05-01-11.4 Testing and Monitoring Requirements Section 4.1

43-05-01-11.5 Injection Well Plugging Section 4.6

43-05-01-11.6 Injection Depth Waiver Requirements Not Applicable
43-05-01-15 Storage Facility Corrosion Monitoring and Prevention Requirements:  Section 4.1 and Appendix F
43-05-01-19 Post-Injection Site Care and Facility Closure Requirements Section 4.7




1.0 PORE SPACE ACCESS

North Dakota law explicitly grants title of the pore space in all strata underlying the surface of
lands and waters to the overlying surface estate, i.e., the surface owner owns the pore space (North
Dakota Century Code [NDCC] Chapter 47-31 Subsurface Pore Space Policy). Prior to issuance of
the storage facility permit (SFP), the storage operator is required by North Dakota statute for
geologic storage of carbon dioxide (CO2) to make a good faith attempt to obtain the consent of all
persons who own pore space within the storage reservoir. The North Dakota Industrial
Commission (NDIC) can amalgamate the nonconsenting owners’ pore space into the storage
reservoir if the operator can show that 1) after making a good faith attempt, it was able to obtain
consent of persons who own at least 60% of the pore space in the storage reservoir and
2) NDIC finds thal the nonconsenting owners will be equitably compensated for thc usc of the
pore space. Amalgamation of pore space will be considered at an administrative hearing as part of
the regulatory process required for consideration of the SFP application (NDCC §§ 38-22-06(3)
and -06(4) and North Dakota Administrative Code [NDAC] §§ 43-05-01-08[1] and -08[2]). In
connection herewith, Minnkota submits the form of storage agreement attached hereto as
Appendix H which, upon final approval by NDIC, shall govern certain rights and obligations of
the storage operator and the persons owning pore space within the amalgamated storage reservoir.

1.1 Storage Reservoir Pore Space

Minnkota Power Cooperative, Inc. (Minnkota) defines the proposed storage reservoir boundaries
as the projected vertical and horizontal migration of the COz plume from the start until the end of
injection. The storage reservoir vertical and horizontal boundaries are identified based on the
computational model output of the areal extent of the COz plume volume at the end of the injection
period (20 years), in which a CO; saturation is predicted to be greater than or equal to 5%. The
model utilizes applicable geologic and reservoir engineering information and analysis as detailed
in Section 2.0 and Appendix A.

The operation inputs for the simulation scenarios assumes storage at the average designed
injection rates, approximately 4.0 MMt/year injected into the Broom Creek storage reservoir for
the first 15 years of operation and 3.5MMt/year for year 15 through year 20 of operation. The
operation input for the Black Island—Deadwood simulation scenario assumes storage at the
maximum designed injection rate of approximately 1.17 MMt/year for 20 years. These maximum
rates were based on Minnkota’s consideration of the planned maintenance, outage, and operating
capacity of the Milton R. Young Station (MRYS) and carbon capture equipment along with the
planned maintenance requirements and testing requirements of the Tundra SGS (secure geologic
storage) site equipment. During Phase 1 operation of the Broom Creek storage facility, Minnkota
will conduct ongoing validation and assessment of need for construction and operation of the Black
Island-Deadwood.

I.1.1 Horizontal Boundaries

The proposed horizontal boundaries of the storage reservoirs, including an adequate buffer area,
are defined by the simulated migration of the CO2 plume, using the actual rate of injection from
the start until the end of injection. In establishing the definite boundaries of the storage facility
area, Minnkota considered the characteristics and external factors influencing the operating life of
the project, the opportunity for phased development of stacked storage facilities, and the
coordinated operation of Broom Creek and Deadwood storage facilities if needed. The horizontal
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storage reservoir boundary is proposed using a 20-year injection period and was benchmarked off
the maximum design life of the carbon capture equipment. The reservoir models will be updated
regularly with operating data and the operator will provide evidence of the COz plume migration
as part of the reevaluations required under NDAC §§ 43-05-01-05.1 and 43-05-01-11.4. These
reevaluations are to occur no later than every 5 years, thus the simulation output at 5 years of
operation is indicated in Figure 1-1 to exemplify the buffer existing within the proposed storage
facility area, allowing safe operation as proposed and contemplated. The stacked storage
operations scenario option allows for coordination of the capacity of the Black-Island Deadwood
with the Broom Creek capacity and provides further assurance of the contemplated operation
within the defined storage reservoir boundary.

The simulated horizontal storage reservoir boundary results proposed for the Deadwood
Formation are depicted in Figure 1-1.

Y MitonR. Young Station

® Proposed Monitoring Well
Existing Well

A% Planned Injection Wells
Paved-Gravel Road
Center City Limits

"""l Storage Facility Area

|:::= Broom Creek Area of Review

| Deadwood Area of Review
m

0 1 2 miles

A 0 1 2kilometers
—

Figure 1-1. Deadwood storage facility area map.
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1.1.2 Vertical Boundaries

The Tundra SGS site was designed using a stacked storage concept, where two storage reservoirs
identified with varying vertical depths could be accessed by a common well site. A key benefit of
this development approach is to minimize the surface land use impact by reducing the amount of
surface facilities required for operation. Despite the significant overlap of pore space area between
the Broom Creek and Deadwood reservoirs, two distinct SFPs are being requested, with the distinct
vertical boundaries based upon geologic analysis and simulations which are further detailed and
described in Section 2.0 of the respective SFP application supporting information.

The applicant requests amalgamation of the injection zone pore space within the Black
[sland, Deadwood E-member, and Deadwood C-member Sand intervals, as identified in
Section 2.0, Figure 2-3. In addition to the injection zone, the applicant requests the permitted
storage facility consist of the Icebox Formation as the upper confining zone and Deadwood B
member shale as the lower confining zone (Section 2.0, Figure 2-3).

1.2 Persons Notified

Minnkota will identify the owners of record (surface and mineral), pore space and mineral lessees
of record, and operators of mineral extraction activities within the facility area and within 0.5 mi
of its outside boundary. Minnkota will notify in accordance with NDAC § 43-05-01-08 of the SFP
hearing at least 45 days prior to the scheduled hearing. An affidavit of mailing will be provided to
NDIC to certify that these notifications were made.

The identification of the owners, lessees, and operators that require notification was based
on the following, recognizing that all surface owners also own the underlying pore space in
accordance with North Dakota law (NDCC Chapter 47-31):

e A map showing the extent of the pore space that will be occupied by the COz2 plume over
the injection period, including the storage reservoir boundary and 0.5 mi (0.8 km) outside
of the storage reservoir boundary with a description of the pore space ownership, surface
owner, and pore space lessees of record (Figure 1-1).

e A table identifying all pore space (surface) owners, and lessees of pore space of record,

their mailing addresses, and legal descriptions of their pore space landownership
(Table 1-1).

e A table identifying each owner of record of minerals, mineral lessees and operators of
record (Table 1-2).
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Table 1-1. Surface Owners, Pore Space Owners and Lessees of Pore Space Requiring

Hearing Notification

Surface Owners, Pore
Space Owners and
Lessees of Pore Space

Mailing Address

Legal Description

Minnkota Power

5301 32nd Avenue S., Grand Forks, ND

Sec.

3-T141N-R83W

Cooperative, Inc. 58201 Sec. 4-T141N-R83W
Sec. 5-T141N-R83W
Sec. 9-T141N-R83W
Sec. 10-T141N-R83W
Sec. 32-T142N-R83W
Sec. 33-T142N-R83W
Sec. 34-T142N-R83W
Square Butte Electric 5301 32nd Avenue S., Grand Forks, ND Sec. 4-T14IN-R83W
Cooperative 58201 Sec. 5-T141N-R83
Sec. 33-T142N-R83W
Oliver County Oliver County Courthouse, Sec. 5-T141N-R83W
Attn: County Auditor PO Box 188, Center, ND 58530 Sec. 34-T142N-R83W
BNI Coal, Ltd. 1637 Burnt Boat Drive, Bismarck, ND 58502- | Sec. 8-T141N-R83W
0897 Sec. 17-T141N-R83W
Sec. 31-T142N-R83W
Sec. 32-T142N-R83W
Five D's, LLP 3009 Bayside Drive, Mandan, ND 58554 Sec. 8-T141N-R83W

J. Dohrmann, Trustees of
the Janet and L. J.

Janet K. Dohrmann and L.

9721 31st Street SW, Taylor, ND 58656

Sec.

7-T141N-R83W

Dohrmann Revocable
Trust
Gary Leinius 204 Hager Avenue, Stanton ND 58571 Sec. 7-T141N-R83W
AND Sec. 1-T141N-R84W
4958 Highway 200, Hazen ND 58545
Delmar Hagerott 3170 27th Street, Center, ND 58530 Sec. 10-T141N-R83W
Sec. 15-T141N-R83W
Sec. 22-T141N-R83W
Delvin Bueligen 709A 3rd Ave. SE, Mandan, ND 58554 Sec. 10-T141N-R83W
Sec. 15-T14IN-R83W
Sec. 22-T141N-R83W
Lowell Bueligen 13621 Homestead Lane, Riverton, UT 84065 | Sec. 10-T141N-R83W
Sec. 15-T141N-R83W
Sec. 22-T141N-R83W
Rodella Hausauer 1611 Castillian Way, Mundelein, IL 60060 Sec. 10-T141N-R83W
Sec. 15-T141N-R83W
Sec. 22-T141N-R83W
James Orgaard 9589 Brentford Drive, Highlands Ranch, CO | Sec. 10-T141N-R83W
80126 Sec. 15-T141N-R83W
Sec. 22-T141N-R83W
Clifford Orgaard 11839 Forada Beach Road SE, Unit A, Sec. 10-T141N-R83W
Alexandria, MN 56308 Sec. 15-T141N-R83W
Sec. 22-T141N-R83W
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Surface Owners; Pore

Space Owners and i
Lessées of Pore Space 1o Address _Legal Description
Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 10-T14IN-R83W
Sec. 15-T141N-R83W
Sec. 22-T14IN-R83W
Steven Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 10-T141N-R83W
Sec. 15-T141N-R83W
Sec. 22-T141N-R83W
Arline Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 10-T141N-R83W
Sec. 15-T141N-R83W
Sec. 22-T141N-R83W
Larry F. & Virginia 2631 35th Avenue SW, Center, ND 58530 Sec. 16-T141N-R83W
Schmidt, as joint tenants
Kasper J. Kraft & Donna | 2845 35th Avenue SW, New Salem, ND Sec. 16-T141N-R83W
M. Kraft 58563
Kasper J. Kraft, Jr. 305 9th Street NW, Mandan, ND 58554 Sec. 16-T141N-R83W
Steve Kraft 2847 35th Avenue, New Salem, ND 58563 Sec. 16-T141N-R83W
Susan Henke 4235 20th Street SW, Stanton, ND 58571 Sec. 16-T141N-R83W
Allen Kraft 6155 12th Street SE, Bismarck, ND 58504 Sec. 16-T141N-R83W
Robin Schimke 9115 Paige Drive, Bismarck, ND 58503 Sec. 16-T141N-R83W
Oliver County Oliver County Courthouse, 115 W Main, Sec. 16-T141N-R83W
Center, ND 58530
State of North Dakota - 1707 N 9th Street, Bismarck, ND 58501 Sec. 16-T141N-R83W
Dept. of Trust Lands Attn:
Commissioner of
University and School
Lands
Five D's LLP 4609 Borden Harbor Drive SE, Mandan, ND | Sec. 17-T141N-R83W
58554
Jerald O. Reuther 405 E Denver Avenue, Bismarck, ND 58503 Sec. 17-T141N-R83W
Wayne A. Reuther 4746 Glenwood Drive, Bismarck, ND 58504 | Sec. 17-T141N-R83W
Sec. 19-T141N-R83W
Karen L. Reuther 1411 Pocatello Drive, Bismarck, ND 58504 Sec. 17-T14IN-R83W
Jeanette M. Reuther P. O. Box 304, Center, ND 58530 Sec. 17-T141N-R83W
Larry F. Schmidt and 2631 35th Avenue SW, Center, ND 58530 Sec. 17-T141N-R83W
Virginia Schmidt, as joint
tenants
Brian Reinke 1106 East Highland Acres Road, Bismarck, Sec. 6-T141N-R83W
ND 58501
Benjamin Reinke 1215 Columbia Drive, Bismarck, ND 58504 Sec. 6-T141N-R83W
Elizabeth Wagendorf 948 Stryker Avenue, West St. Paul, MN Sec. 6-T141N-R83W
55118
Jolene Berger 3004 Manchester Street, Bismarck, ND 58504 | Sec. 6-T141N-R83W
Sec. 1-T14IN-R84W
Gary Leinius 204 Hager Avenue, Stanton ND 58571 Sec. 6-T141N-R83W

AND
4958 Highway 200, Hazen ND 58545

Heirs or Devisees of Alex
Sorge, deceased

Center ND 5853

. 32-T142N-R83W
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Surface Owners, Pore
Space Owners and
Lessees of Pore Space

‘Mailing Address

Legal Description

Darlene Voegele

P.O. Box 45, Stanton, ND 58571

Sec. 31-T142N-R83W
Sec. 32-T142N-R83W

Oliver County P.O. Box 188, Center, ND 58530 Sec. 4-T141N-R83W
Attn: Chairman Sec. 32-T142N-R83W
ALLETE, INC. 30 W Superior St., Duluth, MN 55802-2030 Sec. 33-T142N-R83W

Bradley Ferderer, as
trustee of the Thomas A.

Heil, ND 58546

Sec. 34-T142N-R83W

Ferderer Residuary Trust
State of North Dakota 1707 N 9th St., Bismarck, ND 58501-5523 Sec. 34-T142N-R83W
Robert Reinke 1144 College Drive #201, Bismarck, ND Sec. 31-T142N-R83W

58501

Loren Schwalbe

603 3rd Ave. NE, Mandan, ND 58554

Sec. 2-T141N-R8§3W

Carl Schwalbe

HC 2 Box 258, Center ND 58530

Sec. 2-T14IN-R83W

Rolland Schwalbe HC 2 Box 258, Center, ND 58530 Sec. 2-T141N-R83W
Loren Schwalbe 603 3rd Ave. NE, Mandan, ND 58554 Sec. 2-T141N-R83W
Alan Schwalbe 3175 27th Street, Center, ND 58530 Sec. 10-T141N-R83W

Sec. 11-T141N-R83W

Julie Hatzenbihler

P.O. Box 325, Center, ND 58530

Sec. 11-T14IN-R83W

Rodney J. Hatzenbihler

2660 30th Avenue, Center, ND 58530

Sec. 11-T141N-R83W

Nancy Henke P.O. Box 90, Hazen, ND 58545 Sec. 11-T141N-R83W

Bonnie Schwab 3203 Mink Avenue, Gillette, WY 82716 Sec. 11-T141N-R83W

Peggy Gobar 504 Garden Avenue NW, West Fargo, ND Sec. 11-T141N-R83W
58078

Annette Hatzenbihler 310 W Tonk, Gillette, WY 82718 Sec. 11-T141N-R83W

Brent Hatzenbihler 310 W Tonk, Gillette, WY 82718 Sec. 11-T141N-R83W

Randy Hatzenbihler P. O. Box 325, Center, ND 58530 Sec. 11-T141N-R83W

Janet K. Dohrmann and
L.J. Dohrmann, as
Trustees of The Janet and
L.J. Fast Revocable Trust

9721 31st Street SW, Taylor, ND 58656

Sec. 18-T141N-R83W

Wayne Reuther

4746 Glenwood Drive, Bismarck, ND 58504

Sec. 18-T141N-R83W

Kent Reutherfkuf

3610 27th St. SW, New Salem, ND 58563

Sec. 18-T141N-R83W
Sec. 19-T141N-R83W

Keith Reuther

3594 27th St. SW, New Salem, ND 58563

Sec. 18-T141N-R83W
Sec. 19-T141N-R83W

Karen Shulz

13720 Chamy Dr., Reno, NV 89521

Sec. 18-T141N-R83W
Sec. 19-T141N-R83W

Jerald Reuther

405 E. Denver Avenue, Bismarck, ND 58503

Sec. 18-T141N-R83W
Sec. 19-T141N-R83W

Martha Reuther

Martha Reuther Estate, c/o Jerald Reuther,
405 E Denver Avenue, Bismarck ND 58503
AND

Martha Reuther Estate, c¢/o Jerald Reuther,
New Salem ND 58563

Sec. 18-T141N-R83W

Larry F. Schmidt and
Virginia Schmidt, as joint
tenants

2631 35th Ave. SW, Center, ND, 58530

Sec. 18-T141N-R83W
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Surface Owners, Pore

Alice Keller Family Trust

Spaec Owners and Sl Tyl
Lessees of Pore Space Mailing Address Lepal Description
Winfrid Keller 728 Custer Drive, Mandan, ND 58554 Sec. 19-T141N-R83W
Douglas A. Keller, 913 Saint Thomas Trail, Mandan, ND 58554 | Sec. 19-T141N-R&3W
Trustee of the Winfrid and

Charles H. Kuether

Route #1, Box 45, New Salem, ND 58563

Sec. 19-T14IN-R83W

Charles H. Kuether

3555 28th Street, New Salem, ND 58563

Sec. 19-T141N-R83W

Erick G. Larson

50 Avalon Dr Unit 7323, Milford, CT 06460-
8957

Sec. 19-T14IN-R83W

Jack R. Hatzenbuhler and
Helen Hatzenbuhler

3475 31st Street, Mandan, ND 58554

Sec. 22-T14IN-R83W
Sec. 27-T141N-R83W

Travis Klatt and Jessica
Klatt, as joint tenants

2438 37th Ave. SW, Center, ND 58530

Sec. 1-T14IN-R84W

Douglas D. Doll and
Deberra K. Doll

3901 Faye Avenue N, Mandan, ND 58554

Sec. 20-T14IN-R83W

Becky Jo Lemar

798 San Angelo Drive, Bismarck, ND 58503

Sec. 20-T14IN-R83W

Wendy April Wittenberg

3032 Ontario Lane, Bismarck, ND 58503

Sec. 20-T141N-R83W

Danielle Kae Borseth

5025 Hitchcock Drive, Bismarck, ND 58503

Sec. 20-T141N-R83W

James D. Pazdernik and
Bonita Pazdernik

3487 37th Avenue, New Salem, ND 58563

Sec. 20-T141N-R83W

Thomas Pazdernik

2582 Windsor Drive N, Mandan, ND 58554

Sec. 20-T14IN-R83W

Matthew Pazdernik

2445 37th Street, Mandan, ND 58554

Sec. 20-T141N-R83W

Theresa Moravec

921 Mouton Avenue, Bismarck, ND 58505

Sec. 20-T14IN-R83W

Michael Pazdernik

P. O. Box 194, New Salem, ND 58563

Sec. 20-T141N-R83W

Mark Pazdernik

22 3rd Street S, Carrington, ND 58421

Sec. 20-T14IN-R83W

Dale P. Pfliger and Judy
Pfliger

806 Tower Place, Mandan, ND 58554

Sec. 20-T141N-R83W

Mathias Pfliger

2508 10th Avenue SE, Mandan, ND 58554

Sec. 20-T141N-R83W

Aaron Pfliger

708 17th Street NW, Mandan, ND 58554

Sec. 20-T14IN-R83W

Thomas Pfliger

806 Tower Place, Mandan, ND 58554

Sec. 20-T141N-R83W

Robert J. Mosbrucker

P. O. Box 745, Bothell, WA 98041

Sec. 20-T14IN-R83W

Anton Pfleger and Helen
Pfleger

105 Division Street NW, Mandan, ND 58554

Sec. 20-T141N-R83W

LouAnn Nider

824 Lohstreter Road, Mandan, ND 58554

Sec. 20-T141N-R83W

Carol Pfleger Anderson

734 Aspen Place, Bismarck, ND 58503

Sec. 20-T14IN-R83W

Sandra Olhauser

1829 San Diego Drive, Bismarck, ND 5850

Sec. 20-T141N-R83W

Sherrv Marentette

lavai y AVAGIDILULY

7417 Marble Ridge, Austin, TX 78747

Sec. 20-T14IN-R83W

Kari Ann Pfleger Warner

411 6th Avenue NW, Mandan, ND 58554

Sec. 20-T14IN-R83W

Doll Farm Enterprises

3997 36th Street, New Salem, ND 58563

Sec. 28-T141N-R83W

Dale P. Pfliger and Judy
Pfliger

806 Tower Place, Mandan, ND 58554

Sec. 28-T141N-R83W

Mathias Pfliger 2508 10th Avenue SE, Mandan, ND 58554 Sec. 28-T141N-R83W
Aaron Pfliger 708 17th Street NW, Mandan, ND 58554 Sec. 28-T141N-R83W
Thomas Pfliger 806 Tower Place, Mandan, ND 58554 Sec. 28-T141N-R83W
Clementine Freisz 710 Pine Avenue, New Salem, ND 58563 Sec. 28-T141N-R83W

Sandra K. Orgaard

2810 26th Street, Center, ND 58530

Sec. 28-T141N-R83W

Roger A. Friesz

797 Tth Street, Idaho Falls, ID 83401

Sec. 28-T14IN-R83W
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Surface Owners, Pore
Space Owners and
Lessees of Pore Space

Mailing Address

‘Legal Description

Duane M. Friesz

4465 34th Street, New Salem, ND 58563

Sec. 28-T141N-R83W

Karen M. Porsborg

2720 37th Avenue SW, New Salem, ND
58563

Sec. 28-T141N-R83W

Michael J. Friesz

3463 County Road 87, New Salem ND,
58563

Sec. 28-T141N-R83W

Audrey A. Peterson

12719 Doris Drive, Black Hawk, SD 57718

Sec. 28-T141N-R83W

Douglas D. Doll and
Deberra K. Doll

3901 Faye Avenue N, Mandan, ND 58554

Sec. 21-T141N-R83W

Becky Jo Lemar 798 San Angelo Drive, Bismarck, ND 58503 | Sec. 21-T141N-R83W
Wendy April Wittenberg | 3032 Ontario Lane, Bismarck, ND 58503 Sec. 21-T141N-R83W
Danielle Kae Borseth 5025 Hitchcock Drive, Bismarck, ND 58503 Sec. 21-T141N-R83W

James D. Pazdernik and
Bonita Pazdernik

3487 37th Avenue, New Salem, ND 58563

Sec. 21-T14IN-R83W

Thomas Pazdernik

2582 Windsor Drive N, Mandan, ND 58554

Sec. 21-T141N-R83W

Matthew Pazdernik

2445 37th Street, Mandan, ND 58554

Sec. 21-T141N-R83W

Theresa Moravec

921 Mouton Avenue, Bismarck, ND 58505

Sec. 21-T14IN-R83W

Michael Pazdernik

P.O. Box 194, New Salem, ND 58563

Sec. 21-T141N-R83W

Mark Pazdernik

22 3rd Street S, Carrington, ND 58421

Sec. 21-T141N-R83W

Anton Pfleger and Helen
Pfleger

105 Division Street NW, Mandan, ND 58554

Sec. 21-T141N-R83W

LouAnn Nider

824 Lohstreter Road, Mandan, ND 58554

Sec. 21-T141IN-R83W

Carol Pfleger Anderson

734 Aspen Place, Bismarck, ND 58503

Sec. 21-T141N-R83W

Sandra Olhauser

1829 San Diego Drive, Bismarck, ND 58504

Sec. 21-T141N-R83W

Sherry Marentette

7417 Marble Ridge, Austin, TX 78747

Sec. 21-T141N-R83W

Kari Ann Pfleger Warner

411 6th Avenue NW, Mandan, ND 58554

Sec. 21-T141N-R83W

Delmar Hagerott

3170 27th Street, Center, ND 58530

Sec. 21-T141N-R83W

Delvin Bueligen

709A 3rd Ave. SE, Mandan, ND 58554

Sec. 21-T141N-R83W

Lowell Bueligen

13621 Homestead Lane, Riverton, UT 84065

Sec. 21-T141N-R83W

Rodella Hausauer

1611 Castillian Way, Mundelein, IL 60060

Sec. 21-T14IN-R83W

James Orgaard

9589 Brentford Drive, Highlands Ranch, CO
80126

Sec. 21-T141N-R83W

Clifford Orgaard 11839 Forada Beach Road SE; Unit A, Sec. 21-T141N-R83W
Alexandria, MN 56308

Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 21-T141N-R83W

Steven Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 21-T141N-R83W

Arline Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 21-T141N-R83W

City of Center Park Center, ND 58530 Sec. 2-T141N-R84W

District

Barry A. Berger and
Carrie Berger, as joint
tenants

809 Main Street E, Center, ND 58530

Sec. 2-T141N-R84W

Dwight Wrangham and
Linda Wrangham, as joint
tenants

301 52nd St. SE, Bismarck, ND 58501

Sec. 2-T141N-R84W

BNI Coal, Ltd.

1637 Burnt Boat Drive, P.O. Box 897,
Bismarck, ND 58502-0897

Sec. 2-T141N-R84W
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Surface Owners, Pore
Space Owners and
Lessees of Pore Space

Mailing Address

Legal Description

Eugene Yantzer and Betty
Yantzer, as joint tenants

2745 18th St. SW, Center, ND 58530

Sec

. 2-T141N-R84W

Delmar Hagerott

Robert Edward Hagerott
and Margaret Ruth
Hagerott, Trustees, or
their successors in trust
under the Robert Edward
Hagerott Revocable Trust,
dated February 14, 1997

86 Warren Street, Needham, MA 2492

Sec

.29-T141IN-R83W

Steven P. Kraft and Julie
F. Kraft, as joint tenants

2847 35th Avenue, New Salem, ND 58563

Sec

.29-T141IN-R83W

Delmar Hagerott 3170 27th Street, Center, ND 58530 Sec. 13-T141N-R83W
Annette Hatzenbihler 310 W Tonk, Gillette, WY 82718 Sec. 13-T141N-R83W
Nancy Henke and Dwight | P.O. Box 90, Hazen, ND 58545 Sec. 13-T141N-R83W
Henke
Brent Hatzenbihler 310 W Tonk, Gillette, WY 82718 Sec. 13-T141N-R83W
Melissa Hatlestad 2372 Harmon Lane, Mandan, ND 58554 Sec. 13-T141N-R83W
Travis Henke 965 Gregory Lane, Mountain Home, ID Sec. 13-T141N-R83W
83647
Rodney Hatzenbihler 2660 30th Avenue, Center, ND 58530 Sec. 13-T141N-R83W
Delvin Bueligen 709A 3rd Avenue SE, Mandan, ND 58554 Sec. 13-T141N-R83W
Lowell Bueligen 13621 Homestead Lane, Riverton, UT 84065 | Sec. 13-T141N-R83W
Rodella Hausauer 1611 Castillian Way, Mundelein, IL 60060 Sec. 13-T141N-R83W
James Orgaard 9589 Brentford Drive, Highlands Ranch, CO | Sec. 13-T141N-R83W
80126
Clifford Orgaard 11839 Forada Beach Road SE, Unit A, Sec. 13-T141N-R83W
Alexandria, MN 56308
Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 13-T141N-R83W
Steven Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 13-T141N-R83W
Arline Orgaardz 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 13-T141N-R83W
Mark Leischner and 2866 Woodland Place, Bismarck, ND 58504- | Sec. 13-T141N-R83W
Susan Leischner 8922
Mark Erhardt P.O. Box 132, Center, ND 58530 Sec. 13-T141N-R83W
Burton & Etheleen 3655 County Road 139, New Salem, ND Sec. 14-T141N-R84W
Enterprises. LLC 58563
Lee Dresser P.O. Box 683, Riverdale, ND 58565 Sec. 14-T141N-R84W
Jesse L. Lackman and 2647 37th Avenue SW, Center, ND 58530 Sec. 14-T141N-R84W

Darcy J. Lackman
Revocable Living Trust

David Porsborg and 2720 37th Avenue, New Salem, ND 58563 Sec. 24-T141N-R84W
Karen Porsborg

Beverly Faul 1420 9th Avenue NE, McClusky, ND 58463 Sec. 24-T141N-R84W
Brad Bonnet 3444 110th Avenue NE, Bismarck, ND 58504 | Sec. 24-T141N-R84W
Justin Kessler 6045 Lyndale Avenue S, #255, Minneapolis, | Sec. 24-T141N-R84W

MN 55419
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Space Owners and
Lessees of Pore Space
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Adam Porsborg

2722 37th Avenue SW, New Salem, ND
58563

Sec. 24-T141N-R84W

Andrew Porsborg

2722 37th Avenue SW, New Salem, ND
58563

Sec. 24-T141N-R84W

Chad Porsborg

3206 Stonewall Drive, Bismarck, ND 58501

Sec. 24-T141IN-R84W

Heather Bullinger

2602 10th Avenue SE, Mandan, ND 58554

Sec. 24-T141N-R84W

Christie Sorge

4412 E Mulberry, #312, Ft. Collins, CO
80524

Sec. 24-T141N-R84W

Tina Sorge

4412 E Mulberry, #312, Ft. Collins, CO,
80524

Sec. 24-T141N-R84W

Jerald Reuther

405 E Denver Avenue, Bismarck, ND 58503

Sec. 24-T141N-R84W

Wayne Reuther

476 Glenwood Drive, Bismarck, ND 58504

Sec. 24-T141N-R84W

Keith Reuther

3594 27th Street SW, New Salem, ND 58563

Sec. 24-T141N-R84W

Karen Shulz

13720 Chamy Drive, Reno, NV 89521

Sec. 24-T141N-R84W

Kent Reuther and Pam
Reuther

3610 27th Street SW, New Salem, ND 58563

Sec. 24-T141N-R84W

Kenneth W. Reinke and
Darlene Reinke

3841 25th Street SW, Center, ND 58530

Sec. 10-T141N-R84W

Minnkota Power P.O. Box 13200, Grand Forks, ND 58208- Sec. 3-T141N-R84W
Cooperative, Inc. 3200

Minnkota Power 1822 Mill Road, P.O. Box 3200, Grand Forks, | Sec. 3-T141N-R84W
Cooperative, Inc. ND 58208-3200

Agnes Dockter 2424 South 121st Street, Seattle, WA 98101 Sec. 15-T142N-R83W
Steve Schmidt and Julie P.O. Box 1936, Center, ND 58530 Sec. 15-T142N-R83W

Schmidt, as joint tenants

Mike Saba a/k/a Michael | 26560 N. Shore P1., Hartford, SD 57033 Sec. 15-T142N-R83W

P. Saba

State of North Dakota, for | 608 East Boulevard Avenue, Bismarck, ND Sec. 15-T142N-R83W

the use and benefit of the | 58505-0700

State Highway

Department

Larry Doll 3155 49th Avenue, New Salem, ND 58563 Sec. 23-T142N-R83W

Ann Doll 4601 McKenzie Drive SE, Mandan, ND Sec. 23-T142N-R83W
58554

Larry Doll 3155 49th Avenue, New Salem, ND 58563 Sec. 23-T142N-R83W

State of North Dakota 1707 N 9th Street, Bismarck, ND 58501 Sec. 36-T142N-R84W

Board of University and

School Lands

Oliver County P.O. Box 188, Center, ND 58530-0188 Sec. 36-T142N-R84W

Attn: County Auditor

Minnkota Power 1822 State Mill Road, P. O. Box 13200", Sec. 36-T142N-R84W

Cooperative, Inc.

Grand Forks, ND 58208-3200

BNI Coal, Ltd.

2360 35th Avenue SW, Center, ND 58530-
9499

Sec. 36-T142N-R84W

BNI Coal, Ltd.

P.O. Box 897, Bismarck, ND 58502

Sec. 36-T142N-R84W

Larry J. Doll and Faye
Doll

3155 49th Avenue, New Salem, ND 58563

Sec. 25-T142N-R83W

1-10




Surface Owners, Pore
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Haag Brothers, a 3051 Highway 25, Center, ND 58530 Sec. 24-T142N-R84W
partnership consisting of

Thomas Haag, Donald

Haag, and Conrad Haag

Wayne Haag and Jermifer | P.O. Box 184, Center, ND 58530 Sec. 24-T142N-R84W
Haag, as joint tenants

Kenneth J. Schmidt, 2205 36th Avenue SW, Center, ND 58530 Sec. 25-T142N-R84W
Trustee of the Monica

Schmidt Trust U/'W DTD

1/18/2002

Kenneth Schmidt 2205 36th Avenue SW, Center, ND 58530 Sec. 25-T142N-R84W
Joseph Schmidt 3581 22 Street SW, Center, ND 58530 Sec. 19-T142N-R83W
Kenneth J. Schmidt, 2205 36th Avenue SW, Center, ND 58530 Sec. 19-T142N-R83W
Trustee of the Monica

Schmidt Trust U/W DTD

1/18/2002

Matthias A. Erhardt, 2121 35th Avenue SW, Center, ND 58530 Sec. 19-T142N-R83W
trustee, or successor

trustee(s), of the Matthias

A. Erhardt Trust dated

December 27, 1994

Josephine Erhardt, trustee, | 2121 35th Avenue SW, Center, ND 58530 Sec. 19-T142N-R83W
or successor trustee(s), of

the Josephine Erhardt

Trust dated December 27,

1994

Joey Nagel RR1, Box 256, Center, ND 58530 Sec. 1-T14IN-R83W
Jerry Nagel RR1, Box 256, Center, ND 58530 Sec. 1-T141N-R83W
Richard A. Schwalbe and | HC 2, Box 254, Center, ND 58530 Sec. 1-T14IN-R83W
Lila M. Schwalbe, as joint

tenants

Carl Schwalbe HC 2 Box 258, Center, ND 58530 Sec. 1-T141N-R83W
Rolland Schwalbe HC 2 Box 258, Center, ND 58530 Sec. 1-T141N-R83W
Loren Schwalbe 603 3rd Ave. NE, Mandan, ND 58554 Sec. 1-T141N-R83W
Richard A. Schwalbe and | HC 2, Box 254, Center, ND 58530 Sec. 12-T141N-R83W
Lila M. Schwalbe, as joint

tenants

Albert Schwalbe 502 3rd Ave. NW, Mandan, ND 58554 Sec. 12-T141N-R83W
Fred Schwalbe Center, ND 58530 Sec. 12-T141N-R83W
Raynold Schwalbe Center, ND 58530 Sec. 12-T141N-R83W
Walter Schwalbe Center, ND 58530 Sec. 12-T141N-R83W
Julie Hatzenbihler P.0. Box 325, Center, ND 58530 Sec. 12-T141IN-R83W
Rodney J. Hatzenbihler 2660 30th Avenue, Center, ND 58530 Sec. 12-T141N-R83W
Nancy Henke and Dwight | P.O. Box 90, Hazen, ND 58545 Sec. 12-T141N-R83W
Henke, as joint life

tenants

Melissa Hatlestad 2372 Harmon Lane N, Mandan, ND 58554 Sec. 12-T141N-R83W
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Space Owners and : _
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Travis Henke 965 Gregory Lane, Mountain Home, ID Sec. 12-T141N-R83W

83647

Bonnie Schwab

3203 Mink Avenue, Gillette, WY 82716

Sec. 12-T141N-R83W

Peggy Gobar 504 Garden Ave. NW, West Fargo, ND 58078 | Sec. 12-T141N-R83W
Annette Hatzenbihler 310 W. Tonk, Gillette, WY 82718 Sec. 12-T141N-R83W
Brent Hatzenbihler 310 W. Tonk, Gillette, WY 82718 Sec. 12-T141N-R83W
Randy Hatzenbihler P.O. Box 325, Center, ND 58530 Sec. 12-T141N-R83W

Reda Renee Clinton and
Stephanie A. Clarys, as

3135 27th St. SW, Center, ND 58530

Sec. 14-T141N-R83W

joint tenants

Michael P. Hilton 3135 27th St. SW, Center, ND 58530 Sec. 14-T141N-R83W
Oliver County Oliver County Courthouse, P.O. Box 188, Sec. 14-T141N-R83W

Center, ND 58530

John Barnhardt 1511 North 21st Street, Bismarck, ND 58501 | Sec. 14-T141N-R83W
Gail M. Hilton 3195 27th St., Center, ND 58530 Sec. 14-T141N-R83W
Delmar Hagerott 3170 27th Street, Center, ND 58530 Sec. 14-T141N-R83W
Arline Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 14-T141N-R83W

Delvin Bueligen

709A 3rd Ave. SE, Mandan, ND 58554

Sec. 14-T141N-R83W

Lowell Bueligen

13621 Homestead Lane Riverton, UT 84065

Sec. 14-T141N-R83W

Rodella Hausauer

1611 Castillian Way, Mundelein, IL 60060

Sec. 14-T141N-R83W

James Orgaard

9589 Brentford Drive, Highlands Ranch, CO
80126

Sec. 14-T141N-R83W

Clifford Orgaard

11839 Forada Beach Road SE, Unit A,
Alexandria, MN 56308

Sec. 14-T141N-R83W

Steven Orgaard

2935 Manitoba Lane, Bismarck, ND 58501

Sec. 14-T141N-R83W

Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 14-T141N-R83W
Dale Barnhardt 3199 27th Street, Center, ND 58530 Sec. 14-T141N-R83W
Alan Schwalbe 3175 27th St., Center, ND 58530 Sec. 14-T141N-R83W
Jeff Erhardt ad Mary 2161 34th Ave. SW, Center, ND 58530 Sec. 20-T142N-R83W
Erhardt, as joint tenants

Yolanda Bittner 3428 Highway 25, Center, ND 58530 Sec. 20-T142N-R83W

Matthias A. Erhardt, as
trustee of the Matthias A.
Erhardt Trust dated
December 27, 1994

2121 35th Ave. SW, Center, ND 58530

Sec. 20-T142N-R83W

Josephine Erhardt, as
trustee of the Josephine
Erhardt Trust dated
December 27, 1994

2121 35th Ave. SW, Center, ND 58530

Sec. 20-T142N-R83W

State of North Dakota,
N.D. Dept. of Trust Lands

1707 N 9th St, Bismarck, ND 58501-5523

Sec. 20-T142N-R83W

Raymond Friedig, as
personal representative of
the Estate of Magdalen F.
Friedig, deceased

523 South Anderson Street, Bismarck, ND
58504

Sec. 26-T142N-R83W

Carl Schwalbe

Center, ND 58530

Sec. 26-T142N-R83W




Surface Owners, Pore

Space Owners and ; AL
Lessees of Pore Space Mailing Address _Legal Deseription
Heirs or Devisees of the 3520 81st Ave. SE, Unit 15, Jamestown, ND | Sec. 26-T142N-R83W

Estate of Loren Schwalbe,
deceased

58401

Rolland Schwalbe

Center, ND 58530

Sec.

26-T142N-R83W

Randolph Middleton and
Mary Middleton, as joint
tenants

2298 32nd Ave SW, Center, ND 58530

Sec.

26-T142N-R83W

Dale Barth 2255 33rd Ave. SW, Center, ND 58530 Sec. 27-T142N-R83W
Minnkota Power 5301 32nd Avenue S, Grand Forks, ND Sec. 28-T142N-R83W
Cooperative, Inc. 58201-3312

Minnkota Power 1822 Mill Road, P.O. Box 13200, Grand Sec. 28-T142N-R83W

Cooperative, Inc.

Forks, ND 58208-3200

Bradley Ferderer, as Heil, ND 58546 Sec. 28-T142N-R83W
trustee of the Thomas A.

Ferderer Residuary Trust

Dale Barth 2255 33rd Ave SW, Center, ND 58530 Sec. 28-T142N-R83W
Dusty Backer PO Box 411, Underwood, ND 58576 Sec. 28-T142N-R83W
Minnkota Power 5301 32nd Avenue S, Grand Forks, ND Sec. 29-T142N-R83W
Cooperative, Inc. 58201-3312

Minnkota Power 1822 Mill Road, P.O. Box 13200, Grand Sec. 29-T142N-R83W

Cooperative, Inc.

Forks, ND 58208-3200

Darlene Voegele P.O. Box 45, Stanton, ND 58571 Sec. 29-T142N-R83W
Charles Kuether 3555 28th St., New Salem, ND 58563 Sec. 29-T142N-R83W
Doris Kuether 3555 28th St., New Salem, ND 58563 Sec. 29-T142N-R83W
Terrie Nehring 2234 35th Ave. SW, Center, ND, 58530 Sec. 29-T142N-R83W
Minnkota Power 5301 32nd Avenue S, Grand Forks, ND Sec. 30-T142N-R83W
Cooperative, Inc. 58201-3312

Minnkota Power 1822 Mill Road, P.O. Box 13200, Grand Sec. 30-T142N-R83W
Cooperative, Inc. Forks, ND 58208-3200

Ryan J. Weber 2241 29th Ave. SW, Center, ND 58530 Sec. 30-T142N-R83W

Darlene Voegele

P.O. Box 45, Stanton, ND 58571

Sec.

30-T142N-R83W

Bradley Dahl

602 Lehmkuhl St., PO Box 276, Center, ND
58530

Sec.

30-T142N-R83W

Brennan Price

3074 Highway 25, Center, ND 58530-1015

Sec.

35-T142N-R83W

State of North Dakota,
N.D. Dept. of Trust Lands

1707 N 9th St, Bismarck, ND 58501-5523

Sec.

36-T142N-R83W

Michelle Marie Ternes

3721 W Regent Drive, Bismarck, ND 58504

Sec.

35-T142N-R84W

Michael P. Dresser

3731 24th Street SW, Center, ND 58530

Sec.

35-T142N-R84W

BNI Coal, Ltd. P.O. Box 897, Bismarck, ND 58502 Sec. 35-T142N-R84W
Oliver County, Attn: P.O. Box 188, Center, ND 58530-0188 Sec. 34-T142N-R84W
County Auditor & Hwy

Dept.

BNI Coal, Ltd P.O. Box 879, Minot, ND 58702 Sec. 34-T142N-R84W
Dale Barth 2255 33rd Ave. SW, Center, ND 58530 Sec. 16-T142N-R83W
State of North Dakota 1707 N 9th Street, Bismarck, ND 58501 Sec. 16-T142N-R83W
Luella C. Isaak 3347 Hwy 25, Center, ND 58530 Sec. 16-Ti42N-R83W
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Space Owners and U
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Burton Isaak 3345 Hwy 25, Center, ND 58530 Sec. 16-T142N-R83W
Burton Lee Isaak, 3345 Hwy 25, Center, ND 58530 Sec. 16-T142N-R83W
individually

Brenda Kitzan 3313 Hwy 25, Center, ND 58530 Sec. 16-T142N-R83W
Brent J. Isaak 2065 33rd Avenue SW, Center, ND 58530 Sec. 16-T142N-R83W
Luella C. Isaak 3345 Hwy 25, Center, ND 58530 Sec. 16-T142N-R83W
Brent [saak 2065 33rd Avenue SW, Center, ND 58530 Sec. 16-T142N-R83W
Yolanda Bittner 3428 Highway 25, Center, ND 58530 Sec. 17-T142N-R83W
The State of North Dakota | 1707 N 9th Street, Bismarck, ND 58501 Sec. 17-T142N-R83W
Jolene Berger 3004 Manchester Street, Bismarck, ND 58504 | Sec. 12-T141N-R84W

Brian Dresser

2574 37th Avenue SW, Center, ND 58530

Sec. 12-T141N-R84W

Frances Fuchs

2475 37th Avenue NW, Center, ND 58530

Sec. 12-T141N-R84W

Rosalie A. Dingus

400 Augsburg Avenue, Bismarck, ND 58504

Sec. 12-T141N-R84W

Mark R. Fuchs

18671 Fairweather, Canyon Country, CA
91351

Sec. 12-T141N-R84W

Jack B. Fuchs

15409 Rhododendron Drive, Canyon Country,
CA 91351

Sec. 12-T141N-R84W

Jeff Erhardt and Mary 2161 34th Ave. SW, Center, ND 58530 Sec. 21-T142N-R83W
Erhardt, as joint tenants

Keith Erhardt P.O. Box 1846, Center, ND 58530 Sec. 21-T142N-R83W
Keith Erhardt and Kelly P.O. Box 1846, Center, ND 58530 Sec. 21-T142N-R83W
Jo Erhardt, as joint tenants

Melvin Schoepp and 2023 Northridge Drive, Bismarck, ND 58503 | Sec. 21-T142N-R83W

Caroline Schoepp, as joint
tenants

Larry Doll and Fay Doll, | 3155 49th Ave., New Salem, ND 58563 Sec. 21-T142N-R83W
as joint tenants
State of North Dakota 1707 N 9th St, Bismarck, ND, 58501-5523 Sec. 21-T142N-R83W

Lee Dresser

P. O. Box 683, Riverdale, ND 58565

Sec. 11-T141N-R84W

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

2531 37th Avenue SW, Center, ND 58530

Sec. 11-T141N-R84W

Melvin Schoepp 3020 Daytona Drive, Bismarck, ND 58503 Sec. 22-T142N-R83W
Caroline K. Schoepp 3020 Daytona Drive, Bismarck, ND 58503 Sec. 22-T142N-R83W
Larry Doll and Fay Doll, | 3155 49th Ave., New Salem, ND 58563 Sec. 22-T142N-R83W
as joint tenants

Larry Doll 3155 49th Ave., New Salem, ND 58563 Sec. 22-T142N-R83W
Grealing Starck and 3244 Highway 25, Center, ND 58530 Sec. 22-T142N-R83W

Deborah Stark, as joint
tenants

Marie Mosbrucker

127 Klein Avenue, Center, ND 58530

Sec. 22-T142N-R83W

Raymond Friedig 523 South Anderson Street, Bismarck, ND Sec. 22-T142N-R83W
58504

Duane Friedig 1706 East Bowman Avenue, Bismarck, ND Sec. 22-T142N-R83W
58504

Shirley Hilzendeger 110 Klein Avenue, Center, ND 58530 Sec. 22-T142N-R83W
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Ann Doll

4601 McKenzie Drive SE, Mandan, ND
58554

Sec. 22-T142N-R83W

State of North Dakota

1707 N 9th St, Bismarck, ND 58501-5523

Sec. 22-T142N-R83W

Table 1-2. Mineral Owners, Mineral Lessees and Operators Requiring Hearing

Notification

Mineral Owners, Lessees
and Operators

Mailing Address

Legal Description

Minnkota Power Cooperative,
Inc.

5301 32nd Avenue S, Grand Forks, ND
58201

Sec. 5-T141N-R83W

Square Butte Electric
Cooperative

5301 32nd Avenue S, Grand Forks, ND
58201

Sec. 5-T141N-R83W

Great Northern Properties L.P.

1415 Louisiana Street, Suite 2400, Houston,
TX 77002-7361

Sec. 5-T141N-R83W

Great Northern Properties L.P.

1658 Cole Boulevard, Building #6; Suite 2,
Golden, CO 80401

Sec. 5-T141N-R83W

Great Northern Properties L.P.

1101 N 27th Street, Suite 201, Billings, MT,
59101

Sec. 5-T141N-R83W

Susanna Skubinna Egeland ND 58331 Sec. 5-T141N-R83W
Mildred Meili Miran 21500 Miran Farm Lane, Aldie, VA 20105 Sec. 5-T141N-R83W
Marilyn Meili 7681 East Vista Drive, Scottsdale, AZ Sec. 5-T14IN-R83W

85250-6824

Douglas L. Franklin

4409 S 292nd Street, Auburn, WA 98002

Sec. 5-T141N-R83W

R. C. Newkirk

4208 Lone Oak Drive, Fort Worth, TX
76107

Sec. 5-T141N-R83W

Vernon R. Young

2954 Chevy Chase Drive, Houston, TX
770197

Sec. 5-T14IN-R83W

Charles W. LaGrave and Louis
G. Kravits, as joint tenants

118 Weiss Court, Hercules, CA 94547

Sec. 5-T14IN-R83W

Richard Haddaway

109 Estates Drive, Santa Fe, NM 87506

Sec. 5-T141N-R83W

Percy Lee Henderson 3032 Willing Avenue, Fort Worth, TX 76110 | Sec. 5-T141N-R83W
W. H. Henderson 1016 S Main Street, Fort Worth, TX 76104 Sec. 5-T141N-R83W
K. C. Kyle, Jr. P. O. Box 253, Carthage, TX 75633 Sec. 5-T141N-R83W
Catherine Westbrook 12 North Park, Randolph AFB, TX 78148 Sec. 5-T141N-R83W
Joseph Harrison Shelton, Ir. 18629 Reamer Road, Castro Valley, CA Sec. 5-T141N-RR3W

94546

Katherine S. Fulcher

1120 N Golder, Odessa, TX 79761

Sec. 5-T141N-R83W

C. H. Kopp and Blanche
Kopp, as joint tenants

1609 E Cypress, Enid, OK 73701

Sec. 5-T141N-R83W

Stanley T. Staggs and Cora
Staggs, as joint tenants

2233 NW 31 St.,, Oklahoma City, OK 73112

Sec. 5-T141N-R83W

Wyman Orlin Meigs 2408 Zion Park, Yukon, OK 73099-5939 Sec. 5-T14IN-R83W
Robert Michael Westfall No address of record Sec. 5-T141N-R83W
Don Walter Westfall No address of record Sec. 5-T141N-R83W




Mineral Owners, Lessees

and Opérators Mailing Address Legal Description
First National Bank and Trust | ¢/o Boatmen's National Bank of Oklahoma, Sec. 5-T141N-R83W
Company of Oklahoma City, Bank of America, National Association

Trustee under Agreement with
Othel D. Westfall

(3510), Charlotte, NC, 100 North Tryon
Street, Suite 170, Charlotte, NC 28202

Charyl W. Loveridge and
Margaret A. Loveridge, as
joint tenants

701 Vandehei Avenue, Cheyenne, WY
82009-2553

Sec. 5-T14IN-R83W

Dierdre A. (Reynolds)
Shipman

6501 Deerview Trail, Durham, NC 27712

Sec. 5-T141N-R83W

John T. Reynolds

2835 Pond Apple, Schertz, TX 78154

Sec. 5-T141N-R83W

Mary L. (Reynolds) Hamlin

#9 Hickory Ridge, Texarkana, TX 75503

Sec. 5-T141N-R83W

Shauna I. (Reynolds) Lee

1127 Felicity Street, New Orleans, LA 70130

Sec. 5-T141N-R83W

Red Crown Royalties, LLC

1490 W Canal Court, Suite 3000, Littleton,
CO 80120

Sec. 5-T141N-R83W

Red Crown Royalties, LLC

P. O. Box 888, Littleton, CO 80160-0888

Sec. 5-T141N-R83W

Tenneco Oil Company

P. O. Box 2511, Houston, TX 77252

Sec. 5-T14IN-R83W

Tenneco Oil Company

1001 Louisiana, P. O. Box 2511, Houston,
TX 77252-2511

Sec. 5-T141N-R83W

Frase-Tucker Resources, LLC

P. O. Box 994486, Redding, CA 96099

Sec. 5-T141N-R83W

Meridian Minerals Company

5613 DTC Parkway, Suite 1100, Englewood,
CO 80111

Sec. 5-T14IN-R83W

United States of America

Unknown address

Sec. 8-T14IN-R83W

State of North Dakota - Dept.
of Trust Lands

1707 N 9th Street, Bismarck, ND 58501

Sec. 8-T141N-R83W

Great River Energy
Attn: Eric J. Olsen

12300 Elm Creek Boulevard N, Maple
Grove, MN 55369-4718

Sec. 8-T141N-R83W

Minnkota Power Cooperative,
Inc.

5301 32nd Avenue S, Grand Forks, ND
58201

Sec. 8-T141N-R83W

David Erhardt 13906 Round Oak Court. Houston, TX Sec. 8-T14IN-R83W
77059

Delphine Vetter 2317 79th Street SE, Linton, ND 58552 Sec. 8-T141N-R83W

Doretta Bornemann 511 County 27, Hazen, ND 58545 Sec. 8-T14IN-R83W

Danita Deichert 3009 Bayside Drive, Mandan, ND 58554 Sec. 8-T141N-R83W

Dean P. Erhardt 120 Tennessee Walker Way, St. Peters, MO | Sec. 8-T141N-R83W

63376

Larry F. Schmidt and Virginia
Schmidt, as joint tenants

2631 35th Avenue SW, Center, ND 58530

Sec. 8-T14IN-R83W

Donna Barnhardt 8050 17th Avenue NE, Bismarck, ND 58501 | Sec. 8-T141N-R83W
Linda Kilber 2928 Avenue B East, Bismarck, ND 58501 Sec. 8-T141N-R83W
Loretta Tabor 7100 Country Hills Drive, Bismarck, ND Sec. 8-T14IN-R83W

58503

John L. Kautzman

1314 22nd Street W, Williston, ND 58801-
2139

Sec. 8-T141N-R83W

W. T. Brown

No street address of record, Newton, KS
67114

Sec. 8-T14IN-R83W

Alexander Hamilton

2nd and Francis Streets, St. Joseph MO
64501

Sec. 8-T141N-R83W

Nick N. Kouloures

No address of record

Sec. 8-T141N-R83W
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Clay E. Kedrick

306 Momingside Lane, Newton, KS, 67114

Sec. 8-T141N-R83W

Clay E. Kedrick

P. O. Box 205, Newton, KS, 67114

Sec. 8-T141N-R83W

Florence L. Hedrick

324 E 3rd Street, Newton, KS 67114

Sec. 8-T141N-R83W

0. Sutorius

No address of record

Sec. 8-T14IN-R83W

Albert A. Goering

P. O. Box 366, Newton, KS, 67114

Sec. 8-T141N-R83W

Dean E. Stucky and O. Jean
Stucky, as joint tenants

901 North Walnut, Medicine Lodge, KS
67104

Sec. 8-T141N-R83W

PEC Minerals LP 14860 Montfort Drive Sec. 8-T141N-R83W
Suite 209, Dallas, TX, 75254

Black Stone Minerals 1001 Fannin, Suite 2020, Houston, TX, Sec. 8-T14IN-R83W

Company, L. P. 77002-6709

Walter Duncan, Inc.

100 Park Avenue, Suite 1200, Oklahoma
City, OK 73102-8006

Sec. 8-T141IN-R83W

J.C.Fore

303 S Okfuskee Avenue, Wewoka, OK
74884

Sec. 8-T141N-R83W

J. L. McMullen

127 N 4th St., Okemah, OK 74859-2456
AND

215 § 5th St., Okemah, OK 74859-3808

Sec. 8-T141N-R83W

Lily Stamper

No street address of record, Okemah, OK
74859

Sec. 8-T14IN-R83W

George R. McKown

No street address of record, Okemah, OK
74859

Sec. 8-T141N-R83W

Mabel M. Johnson

P. O. Box 114, Wewoka, OK 74384

Sec. 8-T14IN-R83W

Gerthel B. Fore

303 S Okfuskee Avenue, Wewoka, OK
74884

Sec. 8-T141N-R83W

O.C. Fore 303 S Okfuskee Avenue, Wewoka, ND Sec. 8-T141N-R83W
74884
Carl Files No street address of record, Okemah, OK Sec. 8-T141N-R83W

74859

Ralph P. Kautzman

Center, ND 58530
AND
1408 Central Avenue, Mandan ND 58554

Sec. 8-T141N-R83W

Irene Kautzman

Center, ND 58530

Sec. 8-T14IN-R83W

Breene Associates

P. O. Box 1773, Bismarck, ND 58501

Sec. 8-T14IN-R83W

Breene Associates

1005 Ash Coulee Place, Bismarck, ND
58503

Sec. 8-T141N-R83W

Dallas Engineering, Inc.

P. O. Box 80707, Fairbanks, AK 99708

Sec. 8-T14IN-R83W

Penelope Files

3387 W Silver Springs Boulevard, Lot 13,
Ocala, FL 34475

Sec. 8-T141N-R83W

Carolyn K. Files

P. O. Box 154, Bunn, NC 27508

Sec. 8-T141N-R83W

Kurt Von Files 143 Lake Royale, Louisburg, NC 27549 Sec. 8-T14IN-R83W
Erika Lee Files HCS5, Box 103-1, Gainesville, MO 65655 Sec. 8-T141N-R83W
Robert Carl Files 1720 1/2 Reed Avenue, San Diego, CA, Sec. 8-T14IN-R83W

92109

Richard Irwin Files

1720 1/2 Reed Avenue, San Diego, CA,
92109

Sec. 8-T14IN-R83W
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Janet K. Dohrmann and L. J.
Dohrmann, Trustees of the
Janet and L. J. Dohrmann
Revocable Trust

9721 31st Street SW, Taylor, ND 58656

Sec. 7-T141N-R83W

Janet K. Dohrmann and Jamie
A. Fast, Co-Trustees of the
Opp Family Mineral Trust

9721 31st Street SW, Taylor, ND 58656

Sec. 7-T141N-R83W

Great Northern Properties LP

601 Jefferson Street; Suite 3600, Houston,
TX 77002

Sec. 7-T141N-R83W

BNI Coal, Ltd.

1637 Burnt Boat Drive, Bismarck, ND
58502-0897

Sec. 7-T141N-R83W

State of North Dakota - Dept.
of Trust Lands

1707 N 9th Street, Bismarck, ND 58501

Sec. 7-T141N-R83W

Meridian Minerals Company

5613 DTC Parkway, Suite 1100, Englewood,
CO, 80111

Sec. 7-T141N-R83W

Meridian Minerals Company

2919 Allen Parkway, Houston, TX, 77019-
2142

Sec. 7-T141N-R83W

Gary Leinius

204 Hager Avenue, Stanton ND 58571
AND
4958 Highway 200, Hazen ND 58545

Sec. 7-T141N-R83W

James Schneider

RR #1 Box 56, Center, ND 58530

Sec. 7-T141N-R83W

Gail Schneider RR #1 Box 56, Center, ND 58530 Sec. 7-T14IN-R83W
Ida Schwalbe Estate 3160 25th Street, Center, ND 58530 Sec. 7-T141N-R83W
c/o Rolland Schwalbe

Wilma Lueneburg Estate 3730 Lockport St., Bismarck, ND 58503 Sec. 7-T141N-R83W
c/o Linda Lueneburg

Alvin Hagerott 3190 27th Ave., Center, ND 58530 Sec. 7-T14IN-R83W
Delmar Hagerott 3170 27th Street, Center, ND 58530 Sec. 15-T141N-R83W
Delvin Bueligen/Delvin 709A 3rd Ave. SE, Mandan, ND 58554 Sec. 15-T141N-R83W

Bueligen and Jill Bueligen, as
joint tenant

Lowell Bueligen/Lowell
Bueligen and Tammy
Bueligen, as joint tenants

13621 Homestead Lane, Riverton, UT 84065

Sec. 15-T14IN-R83W

Rodella Hausauer/Rodella
Hausauer and Barry Hausauer,
as joint tenants

1611 Castillian Way, Mundelein, IL 60060

Sec. 15-T14IN-R83W

James Orgaard

9589 Brentford Drive, Highlands Ranch, CO,
80126

Sec. 15-T141N-R83W

Clifford Orgaard 11839 Forada Beach Road SE; Unit A, Sec. 15-T141N-R83W
Alexandria, MN 56308
Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 15-T141N-R83W
Steven Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 15-T141N-R83W
Arline Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 15-T141N-R83W
Norlan Hagerott 744 Lake Avenue, Ortonville, MN 56278 Sec. 15-T14IN-R83W
Albert Hagerott 3190 27th St, Center, ND 58530-9559 Sec. 15-T141N-R83W
Mary Hagerott 1719 N Bell St, Bismarck, ND 58501-1531 Sec. 15-T141N-R83W




Mineral Owners, Lessees

and ﬂnera_tors i X Sily _ Mailing Address_ . _ Legal Description
Robert Edward Hagerott and 86 Warren Street, Needham, MA 02492 Sec. 15-T141N-R83W
Margaret Ruth Hagerott,

Trustees, or their successors in

trust, of the Robert Edward

Hagerott Revocable Trust,
dated February 14, 1997

Edward C. Hagerott and
Rosemary T. Hagerott,
Trustees, or their successors in
trust, under the Edward C.
Hagerott and Rosemary T.
Hagerott Living Trust dated
April 29, 1999

136 West Bonita Avenue, Sierra Madre, CA
91024

Sec.

15-T141N-R83W

James Richard Keddy and
Margaret R. Keddy, and
successors, as Trustees of the
Keddy Family Trust, dated
January 14, 1994

16331 Serenade Lane, Huntington Beach,
CA 82647

Sec.

15-T141N-R83W

Thomas Price

1211 Imperial Dr, Bismarck, ND 58504-
7570

AND

115 Lakeview Dr, Watford City, ND 58854-
7810

AND

PO Box 96, Wolverton, MN 56594-0096
AND

PO Box 631, Spencer, IN 47460-0631

Sec.

15-T14IN-R83W

Dorothy L. Keck, Trustee of
the Albert E. and Dorothy L.
Keck Family Trust, dated July
21, 1989

1256 Cain Lane, Escondido, CA 92027

Sec.

15-T141N-R83W

Grace Ellen Janssen

Center, ND 58530

Sec.

15-T141N-R83W

State of North Dakota - Dept.
of Trust Lands - Board of
University & School Lands
Attn: Commissioner of
University and School Lands

1707 N 9th Street, Bismarck, ND 58501

Sec.

16-T141N-R83W

State of North Dakota - Board | 1707 N Sth Street, Bismarck, ND 58561 Sec. 17-T141N-R83W
of University & School Lands

Attn: Commissioner of

University and School Lands

BNI Coal, Ltd. 2360 35th Avenue SW, Center, ND 58530- Sec. 17-T141N-R83W

9499

Central Dakota Humane 2104 37th St., Mandan, ND 58554 Sec. 17-T141N-R83W

Society

David Erhardt 13906 Round Oak Court, Houston, TX Sec. 17-T141N-R83W
77059

Delphine Vetter 2317 79th Street SE, Linton, ND 58552 Sec. 17-T141N-R83W
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Mineral Owners, Lessees

‘Mailing Address

and Operators _ Legal Description

Doretta Bornemann 511 County 27, Hazen, ND 58545 Sec. 17-T14IN-R83W

Danita Deichert 3009 Bayside Drive, Mandan, ND 58554 Sec. 17-T141N-R83W

Dean P. Erhardt 120 Tennessee Walker Way, St. Peters, MO | Sec. 17-T141N-R83W
63376

Larry F. Schmidt and Virginia | 2631 35th Avenue SW, Center, ND 58530 Sec. 17-T141N-R83W

Schmidt, as joint tenants

Jerald O. Reuther 405 E Denver Avenue, Bismarck, ND 58503 | Sec. 17-T141N-R83W

Wayne A. Reuther 4746 Glenwood Drive, Bismarck, ND 58504 | Sec. 17-T141N-R83W

Karen L. Reuther 1411 Pocatello Drive, Bismarck, ND 58504 | Sec. 17-T141N-R83W

Jeanette M. Reuther P. O. Box 304, Center, ND 58530 Sec. 17-T141N-R83W

Donna Barnhardt 8050 17th Avenue NE, Bismarck, ND 58501 | Sec. 17-T141N-R83W

Linda Kilber 2928 Avenue B East, Bismarck, ND 58501 Sec. 17-T14IN-R83W

Loretta Tabor 7100 Country Hills Drive, Bismarck, ND Sec. 17-T141N-R83W
58503

John L. Kautzman 1314 22nd Street W, Williston, ND 58801- Sec. 17-T141N-R83W
2139

W. T. Brown No street address of record, Newton, KS Sec. 17-T141N-R83W
67114

Alexander Hamilton 2nd and Francis Streets, St. Joseph MO Sec. 17-T14IN-R83W
64501

Nick N. Kouloures No address of record Sec. 17-T14IN-R83W

Florence L. Hedrick

324 E 3rd Street, Newton, KS 67114

Sec. 17-T14IN-R83W

O. Sutorius

No address of record

Sec. 17-T141N-R83W

Albert A. Goering

P. O. Box 366, Newton, KS 67114

Sec. 17-T141N-R83W

Dean E. Stucky and O. Jean
Stucky, as joint tenants

901 North Walnut, Medicine Lodge, KS
67104

Sec. 17-T141N-R83W

PEC Minerals LP

14860 Montfort Drive, Suite 209, Dallas, TX
75254

Sec. 17-T141N-R83W

Black Stone Minerals
Company, L. P.

1001 Fannin, Suite 2020, Houston, TX
77002-6709

Sec. 17-T141N-R83W

Walter Duncan, Inc.

100 Park Avenue, Suite 1200, Oklahoma
City, OK 73102-6709

Sec. 17-T141N-R83W

J.C.Fore 303 S Okfuskee Avenue, Wewoka, OK Sec. 17-T14IN-R83W
74884

J. L. McMullen 127 N 4TH ST, Okemah OK 74859-2456 Sec. 17-T141N-R83W
AND
215 S 5TH ST Okemah OK 74859-3808

Lily Stamper No street address of record, Okemah OK Sec. 17-T141N-R83W

74859

George R. McKown

No street address of record, Okemah OK
74859

Sec. 17-T141N-R83W

Mabel M. Johnson

P. O. Box 114, Wewoka, OK 74884

Sec. 17-T141N-R83W

Gerthel B. Fore

303 S Okfuskee Avenue, Wewoka, OK
74884

Sec. 17-T141N-R83W

O. C. Fore

303 S Okfuskee Avenue, Wewoka, OK
74884

Sec. 17-T141N-R83W
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Mineral Owners, Lessees
and Operators

_ Mailing Address

| Legal Description

Carl Files

I\-Io. sﬁeet address of record, Okemah, OK
74859

Sec.

17-T141N-R83W

Ralph P. Kautzman

Center, ND 58530
AND
1408 Central Avenue, Mandan ND 58554

Sec.

17-T141N-R&3W

Irene Kautzman Center, ND 58530 Sec. 17-T141N-R83W
Breene Associates P. O. Box 1773, Bismarck, ND 58501 Sec. 17-T141N-R83W
Breene Associates 1005 Ash Coulee Place, Bismarck, ND Sec. 17-T141N-R83W

58503

Dallas Engineering, Inc.

P. O. Box 80707, Fairbanks, AK 99708

Sec.

17-T141N-R83W

Penelope Files

3387 W Silver Springs Boulevard, Lot 13,
Ocala, FL 34475

Sec.

17-T141N-R83W

Carolyn K. Files P. O. Box 154, Bunn, NC 27508 Sec. 17-T141N-R83W
Kurt Von Files 143 Lake Royale, Louisburg, NC 27549 Sec. 17-T141IN-R83W
Erika Lee Files HCS5, Box 103-1, Gainesville, MO 65655 Sec. 17-T141N-R83W
Robert Carl Files 1720 1/2 Reed Avenue, San Diego, CA Sec. 17-T141N-R83W

92109

Richard Irwin Files

1720 1/2 Reed Avenue, San Diego, CA
92109

Sec.

17-T141N-R83W

James Schneider

RR #1, Box 56, Center, ND 58530

Sec.

6-T141N-R83W

Gail Schneider RR #1, Box 56, Center, ND 58530 Sec. 6-T141N-R83W
Ida Schwalbe Estate 3160 25th Street, Center, ND 58530 Sec. 6-T141N-R83W
c/o Rolland Schwalbe

Wilma Lueneburg Estate 3730 Lockport St., Bismarck, ND 58503 Sec. 6-T14I1N-R83W
c¢/o Linda Lueneburg

Alvin Hagerott 3190 27th Ave., Center, ND 58530 Sec. 6-T141N-R83W
Gary Leinius 204 Hager Avenue, Stanton ND 58571 Sec. 6-T141N-R83W

AND
4958 Highway 200, Hazen ND 58545

State of North Dakota - Dept. 1707 N 9th Street, Bismarck, ND 58501 Sec. 6-T141N-R83W

of Trust Lands

Brian Reinke 1106 East Highland Acres Road, Bismarck, Sec. 6-T141N-R83W
ND 58501

Benjamin Reinke 1215 Columbia Drive, Bismarck, ND 58504 | Sec. 6-T141N-R83W

Elizabeth Wagendorf 948 Stryker Avenue, West St. Paul, MN Sec. 6-T141N-R83W
55118

United States of America Unknown address Sec. 6-T141N-R83W

Red Crown Royalties, LLC 1490 W Canal Court, Suite 3000, Littleton, Sec. 6-T141N-R83W
CO 80120

Tenneco Oil Company P. O. Box 2511, Houston, TX 77252 Sec. 6-T141N-R83W

Frase-Tucker Resources, LLC | P. O. Box 994486, Redding, CA 96099 Sec. 6-T141N-R83W

Minnkota Power Cooperative,
Inc.

5301 32nd Avenue S, Grand Forks, ND
58201-3312

Sec.

6-T141N-R83W

Duane C. Anderson

1321 Whispering Hill, Ada, OK 74820

Sec.

9-T141N-R83W

Corrine L. Dockter

507 S 8th Street, Lot #10, Bismarck, ND
58504

Sec.

9-T141N-R83W
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Vi Ann Olson 2130 27th Avenue S, Grand Forks, ND Sec. 9-T141N-R83W

58201

Gary A. Anderson

110 Lakota Avenue, Center, ND 58530

Sec

.9-T141N-R83W

Willard C. Anderson

No address of record (Check with Duane,
Corrine, Vi or Gary)

Sec

. 9-T141N-R83W

Wallace R. Anderson

No address of record (Check with Duane,
Corrine, Vi or Gary), Star Prairie, WI 54026

Sec.

9-T141N-R83W

Minnkota Power Cooperative, | 5301 32nd Avenue S, Grand Forks, ND Sec. 32-T142N-R83W
Inc. 58201-3312
Heirs or Devisees of Alex Center ND 58530 Sec. 32-T142N-R83W

Sorge, deceased

Darlene Voegele

P. O. Box 45, Stanton, ND 58571

Sec.

32-T142N-R83W

BNI Coal, Ltd. (f’k/a Baukol-
Noonan, Inc.)

1637 Burnt Boat Drive, Bismarck, ND 58502

Sec.

32-T142N-R83W

Wayne Windhorst

P. O. Box 45, Stanton, ND 58571

Sec.

32-T142N-R83W

Spindletop Exploraton
Company, Inc.

P. O. Box 50787, Midland, TX 79710-0787

Sec.

32-T142N-R83W

Estate of Elizabeth Meader,
deceased

116 Dix Ave., Kingsbury, NY 12809

Sec.

32-T142N-R83W

Estate of Mildred Doyle,
deceased

6 Tower Street, Red Hook, NY 12571

Sec.

32-T142N-R83W

Shirley A. Kilgour

6 Tower Street, Red Hook, NY 12571

Sec

. 32-T142N-R83W

Denis A. Doyle

9 Spencer Drive, Red Hook, NY 12571

Sec

. 32-T142N-R83W

United States of America

Unknown address

Sec

. 32-T142N-R83W

Square Butte Electric
Cooperative

5301 32nd Avenue S, Grand Forks, ND
58201-3312

Sec

4-T141N-R83W

Minnkota Power Cooperative,
Inc.

5301 32nd Avenue S, Grand Forks, ND
58201-3312

Sec

4-T14IN-R83W

Anna Manny Center, ND 58530 Sec.4-T141N-R83W
United States of America Unknown address Sec.4-T141N-R83W
Square Butte Electric 5301 32nd Avenue S, Grand Forks, ND Sec. 33-T142N-R83W
Cooperative 58201-3312

Minnkota Power Cooperative,
Inc.

5301 32nd Avenue S, Grand Forks, ND
58201-3312

Sec

.33-T142N-R83W

ALLETE, INC. 30 W Superior St., Duluth, MN 55802-2030 | Sec. 33-T142N-R83W
Anna Manny Center, ND 58530 Sec. 33-T142N-R83W
Pat Nassif 429 Sunset Place, Bismarck, ND 58504 Sec. 33-T142N-R83W
Fran Glasser 4735 Pintail Loop SE, Mandan, ND 58554 Sec. 33-T142N-R83W
Real S. A. K. 2207 East Main, Suite #2, Bismarck, ND Sec. 33-T142N-R83W

58501

AgriBank, FCB (f/k/a The
Federal Land Bank and Farm
Credit Bank of Saint Paul)

375 Jackson Street, P.O. Box 64949, St.
Paul, MN 55164-0949

Sec

. 33-T142N-R83W

Floyd B. Sperry

No street address of record, Bismarck, ND
58501

Sec

. 33-T142N-R83W

State of North Dakota
N.D. Dept. of Trust Lands

1707 N 9th St, Bismarck, ND 58501-5523

Sec

. 33-T142N-R83W
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Mineral Owners, Lessees
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Great Northern Properties 1101 N. 27th Street, Suite 201, Billings, MT | Sec. 33-T142N-R83W
Limited Partnership 59101

Attn: Steven K. Shirley

Meridian Minerals Company

5613 DTC Parkway, Suite 1100, Englewood,
CO 80111

Sec.

33-T142N-R83W

Minnkota Power Cooperative,
Inc.

5301 32nd Avenue S, Grand Forks, ND
58201-3312

Sec.

34-T142N-R83W

Bradley Ferderer, as trustee of
the Thomas A, Ferderer
Residuary Trust

Heil, ND 58546

Sec.

34-T142N-R83W

Nick Ferderer

Flasher, ND 58535

AND

912 Summit Blvd, Bismarck ND 58504-
5277

Sec.

34-T142N-R83W

Harry H. Ferderer

907 Cowl Street, Milton Freewater OR
97862-1682

Sec.

34-T142N-R83W

John R. Ferderer

115 C Street North, Richardton ND 58652

Sec.

34-T142N-R83W

Eleanor Falstad

Eleanor Falstad Estate, c/o Valerie Fast,
2495 15th St. NW, Coleharbor ND 58531-
9449

Sec.

34-T142N-R83W

Joyce Ervin, as personal
representative of the Estate of
Marie M. McGirl, deceased

2073 Rayshire Street, Thousand Oaks CA
91362-2460

Sec.

34-T142N-R83W

Esther Ferderer, as personal
representative of the Estate of
Jake H. Ferderer, deceased

No address of record

Sec.

34-T142N-R83W

Dorene Rambur

500 North 17th Street, Bismarck ND 58501

Sec.

34-T142N-R83W

Norman D. Bunch

6900 Wedgewood Ct., Black Hawk, SD
57718-9680

Sec.

34-T142N-R83W

Kaspar Barth Center ND 58530 Sec. 34-T142N-R83W

United States of America Unknown address Sec. 34-T142N-R83W

County of Oliver Oliver County Courthouse, 115 W Main, Sec. 34-T142N-R83W
Center, ND 58530

Pat Nassif 429 Sunset Place, Bismarck, ND 58504 Sec. 34-T142N-R83W

Fran Glasser 4735 Pintail Loop SE, Mandan, ND 58554 Sec. 34-T142N-R83W

Real S. A. K. 2207 East Main, Suite #2, Bismarck, ND Sec. 34-T142N-R83W

58501

Floyd B. Sperry

No street address of record, Bismarck, ND
58501

Sec.

34-T142N-R83W

AgriBank, FCB (f/k/a The
Federal Land Bank and Farm
Credit Bank of Saint Paul)

375 Jackson Street, P.O. Box 64949, St.
Paul, MN 55164-0949

Sec.

34-T142N-R83W

Minnkota Power Cooperative,
Inc.

5301 32nd Avenue S, Grand Forks, ND
58201-3312

Sec.

3-T141N-R83W

Alan Schwalbe 3175 27th St., Center, ND 58530 Sec. 3-T141N-R83W
Pat Nassif 429 Sunset Place, Bismarck, ND 58504 Sec. 3-T141N-R83W
Fran Glasser 4735 Pintail Loop SE, Mandan, ND 58554 Sec. 3-T141N-R83W
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2207 East Main, Suite #2, Bismarck, ND

Real S. A. K. Sec. 3-T141N-R83W
58501

Florian Emineth No street address of record, Mandan, ND Sec. 3-T141N-R83W
58554

Wm. M. Mutz No street address of record, Mandan, ND Sec. 3-T141N-R83W

58554

William K. Engelter

202 15th Street NW, Apt. 6, Mandan ND
58554-2075

Sec. 3-T141N-R83W

Great Northern Properties
Limited Partnership
Attn: Steven K. Shirley

1101 N. 27th Street, Suite 201, Billings, MT
59101

Sec. 3-T141N-R83W

Meridian Minerals Company

5613 DTC Parkway, Suite 1100, Englewood,
CO 80111

Sec. 3-T141N-R83W

Duane C. Anderson

740 N. 23rd Street, Bismarck, ND 58501

Sec. 3-T141N-R83W

Corrine L. Dockter

740 N. 23rd Street, Bismarck, ND 58501

Sec. 3-T141N-R83W

Vi Ann Olson 740 N. 23rd Street, Bismarck, ND 58501 Sec. 3-T141N-R83W

Gary A. Anderson 740 N. 23rd Street, Bismarck, ND 58501 Sec. 3-T141N-R83W

Robert Reinke 1144 College Drive #201, Bismarck, ND Sec. 31-T142N-R83W
58501

Darlene Voegele P. O. Box 45, Stanton, ND 58571 Sec. 31-T142N-R83W

BNI Coal, Ltd. (f’k/a Baukol-
Noonan, Inc.)

1637 Burnt Boat Drive, Bismarck, ND 58502

Sec. 31-T142N-R83W

Nellie Dietz New Salem ND 58563 Sec. 31-T142N-R83W

Eldon Reinke Eldon Reinke Estate, ¢c/o Colleen Reinke, Sec. 31-T142N-R83W
13239 71st Street SE, Lisbon ND 58054

Lyle Reinke c/o Colleen Reinke, 13239 71st Street SE, Sec. 31-T142N-R83W
Lisbon ND 58054

Wayne Windhorst P. O. Box 45, Stanton, ND 58571 Sec. 31-T142N-R83W

Spindletop Exploration
Company, Inc.

P. O. Box 50787, Midland, TX 79710-0787

Sec. 31-T142N-R83W

Estate of Elizabeth Meader,
deceased

116 Dix Ave., Kingsbury, NY 12809

Sec. 31-T142N-R83W

Estate of Mildred Doyle,
deceased

6 Tower Street, Red Hook, NY 12571

Sec. 31-T142N-R83W

Shirley A. Kilgour

6 Tower Street, Red Hook, NY 12571

Sec. 31-T142N-R83W

Denis A. Doyle

9 Spencer Drive, Red Hook, NY 12571

Sec. 31-T142N-R83W

C. D. Griggs 230 Park Avenue, New York, NY 10169 Sec. 31-T142N-R83W
Lebert Lesch Rt. 1, Box 134, Sheridan, WY 82801 Sec. 31-T142N-R83W
Lavern Heid New Salem, ND 58563 Sec. 31-T142N-R83W
Carl Schwalbe HC 2 Box 258, Center, ND 58530 Sec. 2-T141N-R83W
Rolland Schwalbe HC 2 Box 258, Center, ND 58530 Sec. 2-T141N-R83W
Loren Schwalbe 603 3rd Ave. NE, Mandan, ND 58554 Sec. 2-T141N-R83W
State of North Dakota 1707 N 9th St, Bismarck, ND 58501-5523 Sec. 2-T141N-R83W

N.D. Dept. of Trust Lands

United States of America

Unknown address

Sec. 2-T14IN-R83W

Alan Schwalbe

3175 27th Street, Center, ND 58530

Sec. 10-T14IN-R83W
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Mineral Owners, Lessees

Gertrude Schwalbe Estate 16710 NE 41st Street, Redmond, WA 98052 | Sec. 10-T141N-R83W

¢/o Susan Bohn, PR

United States of America

Unknown address

Sec

. 10-T141IN-R83W

Duane C. Anderson

1321 Whispering Hill, Ada, OK 74820

Sec

. 10-T141N-R83W

Corrine L. Dockter

624 S Hannifin Street; Apt. 3, Bismarck, ND
58504

Sec

. 10-T141N-R83W

Vi Ann Olson

2130 27th Avenue S, Grand Forks, ND
58201

Sec

. 10-T141N-R83W

Gary A. Anderson

315 Olier Avenue N, Center, ND 58530

Sec

. 10-T141N-R83W

Delmar Hagerott

3170 27th Street, Center, ND 58530

Sec

. 10-T14IN-R83W

Delvin Bueligen/Delvin
Bueligen and Jill Bueligen, as
joint tenant

709A 3rd Ave. SE, Mandan, ND 58554

Sec

. 10-T141N-R83W

Lowell Bueligen/Lowell
Bueligen and Tammy
Bueligen, as joint tenants

13621 Homestead Lane, Riverton, UT 84065

Sec.

10-T14IN-R83W

Rodella Hausauer/Rodella 1611 Castillian Way, Mundelein, IL 60060 Sec. 10-T141N-R83W
Hausauer and Barry Hausauer,

as joint tenants

James Orgaard 9589 Brentford Drive, Highlands Ranch, CO | Sec. 10-T141N-R83W

80126

Clifford Orgaard 11839 Forada Beach Road SE, Unit A, Sec. 10-T141N-R83W
Alexandria, MN 56308
Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 10-T141N-R83W
Steven Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 10-T141N-R83W
Atrline Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 10-T141N-R83W
Lynn C. Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 10-T14IN-R83W
Norlan Hagerott 744 Lake Avenue, Ortonville, MN 56278 Sec. 10-T141N-R83W
Dollie Hagerot 744 Lake Avenue, Ortonville, MN 56278 Sec. 10-T141N-R83W
Albert Hagerott 3190 27th St, Center, ND 58530-9559 Sec. 10-T14IN-R83W
Mary Hagerott Mary Hagerott Estate, c/o Justin Hagerott, Sec. 10-T141N-R83W
3192 27th Street SW, Center ND 58530
Robert Edward Hagerott and 86 Warren Street, Needham, MA 02492 Sec. 10-T14IN-R83W
Margaret Ruth Hagerott,

Trustees, or their successors in
trust, of the Robert Edward
Hagerott Revocable Trust,
dated February 14, 1997

Edward C. Hagerott and
Rosemary T. Hagerott,
Trustees, or their successors in
trust, under the Edward C.
Hagerott and Rosemary T.
Hagerott Living Trust dated
April 29, 1999

136 West Bonita Avenue, Sierra Madre, CA
91024

Sec.

10-T141N-R83W
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Mineral Owners, Lessees
and Operators

Mailing Address

Legal Description

James Richard Keddy and
Margaret R. Keddy, and
successors, as Trustees of the
Keddy Family Trust, dated
January 14, 1994

16331 Serenade Lane, Huntington Beach,
CA 92674

Sec. 10-T14IN-R83W

Alvin Hagerott HC2 Box 244, Center ND 58530 Sec. 10-T141N-R83W
Thomas Price 1211 Imperial Dr, Bismarck, ND 58504- Sec. 10-T14IN-R83W
7570
AND
115 Lakeview Dr, Watford City, ND 58854-
7810
AND
PO Box 96, Wolverton, MN 56594-0096
AND
PO Box 631, Spencer, IN 47460-0631
Dorothy L. Keck, Trustee of 1256 Cain Lane, Escondido, CA 92027 Sec. 10-T141N-R83W
the Albert E. and Dorothy L.
Keck Family Trust, dated July
21, 1989
Grace Ellen Janssen Center, ND 58530 Sec. 10-T141N-R83W
AgriBank, FCB f/k/a The 375 Jackson Street, P.O. Box 64949, St. Sec. 10-T141N-R83W
Federal Land Bank and Farm Paul, MN 55164-0949
Credit Bank of Saint Paul
Alan Schwalbe 3175 27th Street, Center, ND 58530 Sec. 11-T141N-R83W
Great Northern Properties L.P. | 1415 Louisiana Street, Suite 2400, Houston, | Sec. 11-T141N-R83W
TX 77002-7361
Meridian Minerals Company 5613 DTC Parkway, Suite 1100, Englewood, | Sec. 11-T141N-R83W
CO 80111
State of North Dakota - Board | 1707 N 9th Street, Bismarck, ND 58501- Sec. 11-T141N-R83W
of University and School 5523
Lands
Julie Hatzenbihler P. O. Box 325, Center, ND 58530 Sec. 11-T141N-R83W
Rodney J. Hatzenbihler 2660 30th Avenue, Center, ND 58530 Sec. 11-T141N-R83W
Nancy Henke P. O. Box 90, Hazen, ND 58545 Sec. 11-T141N-R83W
Bonnie Schwab 3203 Mink Avenue, Gillette, WY 82716 Sec. 11-T141N-R83W
Peggy Gobar 504 Garden Avenue NW, West Fargo, ND Sec. 11-T14IN-R83W
58078
Annette Hatzenbihler 310 W Tonk, Gillette, WY 82718 Sec. 11-T141N-R83W
Brent Hatzenbihler 310 W Tonk, Gillette, WY 82718 Sec. 11-T141IN-R83W
Randy Hatzenbihler P. O. Box 325, Center, ND 58530 Sec. 11-T141N-R83W
Janet K. Dohrmann and Jamie | 9721 31st Street SW, Taylor, ND 58656 Sec. 18-T141N-R83W
A. Fast, as Co-Trustees of The
Opp Family Mineral Trust
State of North Dakota - Dept. | 1707 N 9th Street, Bismarck, ND 58501 Sec. 18-T141N-R83W
of Trust Lands
Wayne Reuther 4746 Glenwood Drive, Bismarck, ND 58504 | Sec. 18-T141N-R83W
Kent Reuther 3610 27th St. SW, New Salem, ND 58563 Sec. 18-T141N-R83W
Keith Reuther 3594 27th St. SW, New Salem, ND 58563 Sec. 18-T141N-R83W
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Mailing Address
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and Operators :

Karen Shulz 13720 Chamy Dr., Reno, NV 89521 Sec. 18-T141N-R83W
Jerald Reuther 405 E. Denver Avenue, Bismarck, ND 58503 | Sec. 18-T141N-R83W
Martha Reuther Martha Reuther Estate, c/o Jerald Reuther, Sec. 18-T141N-R83W

405 E Denver Avenue, Bismarck ND 58503
AND

Martha Reuther Estate, c/o Jerald Reuther,
New Salem ND 58563

Larry F. Schmidt and Virginia
Schmidt, as joint tenants

2631 35th Ave. SW Center ND 58530

Sec.

18-T141N-R83W

Peter Pfleger Jr. No address of record Sec. 18-T141N-R83W
Anton Pfleger and Helen 105 Division Street NW, Mandan, ND 58554 | Sec. 18-T141N-R83W
Pfleger

LouAnn Nider 824 Lohstreter Road, Mandan, ND 58554 Sec. 18-T141N-R83W
Carol Pfleger Anderson 734 Aspen Place, Bismarck, ND 58503 Sec. 18-T141N-R83W
Sandra Ohlhauser 1829 San Diego Drive, Bismarck, ND 58504 | Sec. 18-T141N-R83W
Sherry Marentette 7417 Marble Ridge, Austin, TX 78747 Sec. 18-T141N-R83W
Kari Ann Pfleger Warner 411 6th Avenue NW, Mandan, ND 58554 Sec. 18-T141N-R83W
Marla Brown 28925 North Red Bloom Court, Wittmann, Sec. 18-T141N-R83W

AZ 85361

Holli K. Taylor 28827 N. 254th Lane, Wittmann, AZ 85361 | Sec. 18-T141N-R83W

Myra Buntin 19425 Lower Territory Road, Prescott, AZ Sec. 18-T141N-R83W
86305

Darrell Ray Buntin 111 P.O. Box 167, Chino Valley, AZ 86323 Sec. 18-T141N-R83W

Amanda Marie Minick 4332 S. Fireside Trail, Gilbert, AZ 85297 Sec. 18-T141N-R83W

Lisa F. Pulse, as a purported 405 William Street, Miles City MT 59301- Sec. 18-T141N-R83W

heir to Angeline Bonogofsky,
deceased

2336

Donald Perry Bonogofsky, as
a purported heir to Angeline
Bonogofsky, deceased

1117 Palmer Street, Miles City, MT 59301

Sec.

18-T141N-R83W

Gary Blase Bonogofsky, as a
purported heir to Angeline
Bonogofsky, deceased

1117 Palmer Street, Miles City, MT 59301

Sec

. 18-T14IN-R83W

Brittany E. Bonogofsky

1820 N. Merriam Street, Miles City, MT
59301

Sec

. 18-T141N-R83W

Duane J. Siegel

C65 100 3rd Street SW, Mandan, ND 58554

Sec

. 18-T14IN-R83W

Susan Jones

33800 NE Kern Court, Scappoose, OR
97056

Sec

. 18-T141N-R83W

Larry F. Schmidt and Virginia
Schmidt, as joint tenants

2631 35th Avenue SW, Center, ND 58530

Sec

. 18-T141N-R83W

Dallas Engineering, Inc.

P. O. Box 80707, Fairbanks, AK 99708

Sec

. 18-T141N-R83W

Breene Associates P. O. Box 1773, Bismarck, ND 58501 Sec. 18-T141N-R83W

Carolyn Files P.O. Box 154, Bunn, NC 27508 Sec. 18-T141N-R83W

Robert Files 1720-1/2 Reed Avenue, San Diego, CA Sec. 18-T141N-R83W
92109

Richard Files 1720-1/2 Reed Avenue, San Diego, CA Sec. 18-T141N-R83W
92109

Kurt Files 143 Lake Royale, Louisburg, NC 27549 Sec. 18-T141N-R83W
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Mineral Owners, Lessees

‘and Operators

Mailing Address

‘Legal Descripfion

Penney Files

3387 West Silver Springs Boulevard, Lot 13,
Ocala, FL 34475

Sec. 18-T141N-R83W

Erika Files Hilliard

HC 5, Box 103-1, Gainesville, MO 65655

Sec. 18-T141N-R83W

J.C. Fore

303 S Okfuskee Avenue, Wewoka, OK
74884

Sec. 18-T141N-R83W

J.L.. McMullen

127 N 4TH ST, Okemah OK 74859-2456
AND
215 S 5TH ST Okemah OK 74859-3808

Sec. 18-T14IN-R83W

Lily Stamper

No street address of record, Okemah, OK
74859

Sec. 18-T141N-R83W

George R. McKown

No street address of record, Okemah, OK
74859

Sec. 18-T141N-R83W

Mabel M. Johnson

P. O. Box 114, Wewoka, OK 74884

Sec. 18-T141N-R83W

Gerthel B. Fore

303 S Okfuskee Avenue, Wewoka, OK
74884

Sec. 18-T14IN-R83W

Mrs. O.C. Fore

303 S Okfuskee Avenue, Wewoka, OK
74884

Sec. 18-T141N-R83W

Alexander Hamilton

2nd and Francis Streets, St. Joseph, MO
64501

Sec. 18-T141N-R83W

Nick N. Kouloures

No address of record

Sec. 18-T141N-R83W

Florence L. Hedrick

324 E 3rd Street, Newton, KS 67114

Sec. 18-T141N-R83W

Albert A. Goering

P. O. Box 366, Newton, KS 67114

Sec. 18-T141N-R83W

W.T. Brown

No street address of record, Newton, KS
67114

Sec. 18-T141N-R83W

Dean E. Stucky and O. Jean
Stucky, as joint tenants

901 North Walnut, Medicine Lodge, KS
67104

Sec. 18-T141N-R83W

PEC Minerals LP

14860 Montfort Drive, Suite 209, Dallas, TX
75254

Sec. 18-T141N-R83W

Walter Duncan, Inc.

100 Park Avenue, Suite 1200, Oklahoma
City, OK 73102-8006

Sec. 18-T141N-R83W

Black Stone Minerals

1001 Fannin, Suite 2020, Houston, TX

Sec. 18-T141N-R83W

Company, L.P. 77002-6709
Barbara Endres 11449 SW 68th Court, Ocala, FL 34476 Sec. 18-T141N-R83W
Ellen Emley 6871 South Spotswood Street, Littleton, CO | Sec. 18-T141N-R83W

80120

Robert J. Mosbrucker

P. O. Box 745, Bothell, WA 98041

Sec. 19-T141N-R83W

Winfrid Keller

728 Custer Drive, Mandan, ND 58554

Sec. 19-T14IN-R83W

Douglas A. Keller, Trustee of
the Winfrid and Alice Keller
Family Trust

913 Saint Thomas Trail, Mandan, ND 58554

Sec. 19-T141N-R83W

Jerald Reuther 405 E. Denver Avenue, Bismarck, ND 58503 | Sec. 19-T141N-R83W
Wayne Reuther 4746 Glenwood Drive, Bismarck, ND 58504 | Sec. 19-T141N-R83W
Kent Reuther 3610 27th Street SW, New Salem, ND 58563 | Sec. 19-T141N-R83W
Keith Reuther 3594 27th Street SW, New Salem, ND 58563 | Sec. 19-T141N-R83W
Karen Shulz 13720 Chamy Drive, Reno, NV 89521 Sec. 19-T141N-R83W
Charles H. Kuether Route #1, Box 45, New Salem, ND 58563 Sec. 19-T14IN-R83W
[ Charles H. Kuether 3555 28th Street, New Salem, ND 58563 Sec. 19-T141N-R83W
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Robert A Fryhling and Janice
F. Fryhling, Trustees of the
Fryhling Family Trust, dated
August 15, 2002

2595 Calle Tres Lomas, San Diego, CA
92139

Sec

. 19-T14IN-R83W

Lila Wilson Route #1, Box 45, New Salem, ND 58563 Sec. 19-T141N-R83W
Lois Hohimer Route #1, Box 45, New Salem, ND 58563 Sec. 19-T141N-R83W
Madalyn Kraft Route #1, Box 45, New Salem, ND 58563 Sec. 19-T141N-R83W
Central Dakota Humane 2104 37th Street, Mandan, ND 58554 Sec. 19-T141N-R83W
Society

BNI Coal, Ltd.

2360 35th Avenue SW, Center, ND 58530-
9499

Sec.

19-T141N-R83W

Earl Bodner

No address of record

Sec

. 19-T141N-R83W

Erick G. Larson

50 Avalon Drive — Unit 7323, Milford CT
06460-8957

Sec.

19-T141N-R83W

Jack R. Hatzenbuhler and
Helen Hatzenbuhler

3475 31st Street, Mandan, ND 58554

Sec.

27-T141N-R83W

Edward J. Koch

3359 Campstool Road, Cheyenne, WY
82007

Sec.

27-T14IN-R83W

Randy L. Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec.

27-T141N-R83W

Jacey Lee Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec

.27-T14IN-R83W

Gregory M. Messer

116 Pheasant Street, Bismarck, ND 58504

Sec.

27-T141N-R83W

Jennifer M. Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec

.27-T14IN-R83W

Jamie N. Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec.

27-T141N-R83W

Jesse C. Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec

.27-T141N-R83W

Ronald F. Messer

36 Santee Road, Lincoln, ND 58504

Sec

. 27-T14IN-R83W

Heather A. Messer

36 Santee Road, Lincoln, ND 58504

Sec

.27-T141N-R83W

Ashley M. Messer

36 Santee Road, Lincoln, ND 58504

Sec

.27-T14IN-R83W

Debra L. Haugen

4010 Morning Star Drive S, P. O. Box 235,
Mandan, ND 58554

Sec

.27-T141N-R83W

Dominic J. Haugen

4010 Morning Star Drive S, P. O. Box 235,
Mandan, ND 58554

Sec.

27-T141N-R83W

Dayton L. Haugen

4010 Morning Star Drive S, P. O. Box 235,
Mandan, ND 58554

Sec.

27-T14IN-R83W

Magdalena Koch

1205 Sunset Drive, Mandan, ND 58554

Sec

.27-T14IN-R83W

John R. Hatzenbuhler and Ida
Hatzenbuhler, as joint tenants

Route 1, Mandan, ND 58554

Sec

.27-T141N-R83W

Roberts' Royaity LLC

12239 Treeview Lane, Farmers Branch, TX
75234-7809

Sec

.27-T141N-R83W

James H. Luther Royalty, LLC

717 S View Terrace, Alexandria, VA 22314

Sec

.27-T14IN-R83W

BM Marcus Royalty LLC 3948 SW Greencastle Avenue, Oxford, IA Sec. 27-T141N-R83W
52322

Mary Langdon 11707 Monica Lane, Houston, TX 77024 Sec. 27-T141N-R83W

Martha Bauman 1513 Gaston, Austin, TX 78703 Sec. 27-T14IN-R83W

El Campo Energy Partners, 8815 Chalk Knoll Drive, Austin, TX 78735 Sec. 27-T141N-R83W

LLC

Graham Shinnick No street address or zip code of record, Sec. 27-T141N-R83W

Detroit, MI
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Robert Moody, Trustee of the
Alice H. Cordes Revocable
Trust, dated January 11, 2007

2343 E Sierra Street, Phoenix, AZ 85028

Sec. 27-T141N-R83W

Jane Z. Hooker

4743 N 54th Street, Phoenix, AZ 85018-
1905

Sec. 27-T141N-R83W

V. G. Perry No street address, Detroit, MI 48127 Sec. 27-T141N-R83W
United States of America No address of record Sec. 22-T14IN-R83W
Delmar Hagerott 3170 27th Street, Center, ND 58530 Sec. 22-T141N-R83W
Delvin Bueligen and Jill 709A 3rd Ave. SE, Mandan, ND 58554 Sec. 22-T141IN-R83W
Bueligen

Rodella Hausauer and Barry
Hausauer

1611 Castillian Way, Mundelein, IL 60060

Sec. 22-T141N-R83W

Lowell Bueligen and Tammy
Bueligen

13621 Homestead Lane, Riverton, UT 84065

Sec. 22-T141N-R83W

James Orgaard

9589 Brentford Drive, Highlands Ranch, CO
80126

Sec. 22-T141N-R83W

Clifford Orgaard

11839 Forada Beach Road SE; Unit A,
Alexandria, MN 56308

Sec. 22-T141N-R83W

Michael Orgaard

3010 27th Street, Center, ND 58530

Sec. 22-T141N-R83W

Steven Orgaard

2935 Manitoba Lane, Bismarck, ND 58501

Sec. 22-T141N-R83W

Arline Orgaard

2935 Manitoba Lane, Bismarck, ND 58501

Sec. 22-T141N-R83W

Norlan Hagerott

744 Lake Avenue, Ortonville, MN 56278

Sec. 22-T141N-R83W

Albert Hagerott

3190 27th Street, Center ND 58530-9559

Sec. 22-T141N-R83W

Mary Hagerott

Mary Hagerott Estate, c/o Justin Hagerott,
3192 27th Street SW, Center ND 58530

Sec. 22-T141N-R83W

Robert Edward Hagerott and
Margaret Ruth Hagerott,
Trustees, or their successors in
trust, of the Robert Edward
Hagerott Revocable Trust,
dated February 14, 1997

86 Warren Street, Needham, MA 02492

Sec. 22-T141N-R83W

Edward C. Hagerott and
Rosemary T. Hagerott,
Trustees, or their successors in
trust, under the Edward C.
Hageroft and Rosemary T.
Hagerott Living Trust dated
April 29, 1999

136 West Bonita Avenue, Sierra Madre, CA
91024

Sec. 22-T141N-R83W

James Richard Keddy and
Margaret R. Keddy, and
successors, as Trustees of the
Keddy Family Trust, dated
January 14, 1994

16331 Serenade Lane, Huntington Beach,
CA 92647

Sec. 22-T141N-R83W
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Thomas Price

) Mailing Address
1211 Imperial Dr, Bismarck, ND 58504-
7570
AND

115 Lakeview Dr, Watford City, ND 58854-
7810

AND

PO Box 96, Wolverton, MN 56594-0096
AND

PO Box 631, Spencer, IN 47460-0631

Sec. 22-T141N-R83W

Dorothy L. Keck, Trustee of
the Albert E. and Dorothy L.
Keck Family Trust, dated July
21, 1989

1256 Cain Lane, Escondido, CA 92027

Sec.

22-T141N-R83W

Grace Ellen Janssen

Center, ND 58530

Sec.

22-T141N-R83W

Jack R. Hatzenbuhler and
Helen Hatzenbuhler

3475 31st Street, Mandan, ND 58554

Sec.

22-T141N-R83W

Edward J. Koch

3359 Campstool Road, Cheyenne, WY
82007

Sec.

22-T141IN-R83W

Randy L. Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec.

22-T141N-R83W

Jacey Lee Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec.

22-T141N-R83W

Gregory M. Messer

116 Pheasant Street, Bismarck, ND 58504

Sec.

22-T14IN-R83W

Jennifer M. Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec.

22-T141IN-R83W

Jamie N. Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec.

22-T14IN-R83W

Jesse C. Messer

3000 14th Avenue SE, Mandan, ND 58554

Sec.

22-T141IN-R83W

Ronald F. Messer

36 Santee Road Lincoln, ND, 58504

Sec.

22-T141N-R83W

Heather A. Messer

36 Santee Road Lincoln, ND, 58504

Sec.

22-T141N-R83W

Ashley M. Messer

36 Santee Road Lincoln, ND, 58504

Sec.

22-T14IN-R83W

Debra L. Haugen

4010 Morning Star Drive S, P. O. Box 235,
Mandan, ND 58554

Sec.

22-T14IN-R83W

Dominic J. Haugen

4010 Morning Star Drive S, P. O. Box 235,
Mandan, ND 58554

Sec.

22-T141N-R83W

Dayton L. Haugen

4010 Morning Star Drive S, P. O. Box 235,
Mandan, ND 58554

Sec

. 22-T141N-R83W

Magdalena Koch

1205 Sunset Drive, Mandan, ND 58554

Sec

.22-T14IN-R83W

John R. Hatzenbuhler and Ida
Hatzenbuhler, as joint tenants

Route 1, Mandan, ND 58554

Sec

.22-T141N-R83W

Roberts' Royalty LLC

12239 Treeview Lane, Farmers Branch, TX
75234-7809

Sec

.22-T14IN-R83W

James H. Luther Royalty, LLC | 717 S View Terrace, Alexandria, VA 22314 | Sec. 22-T141N-R83W
BM Marcus Royalty LLC 3948 SW Greencastle Avenue, Oxford, IA Sec. 22-T141N-R83W
52322

Mary Langdon 11707 Monica Lane, Houston, TX 77024 Sec. 22-T141N-R83W
Martha Bauman 1513 Gaston, Austin, TX 78703 Sec. 22-T141N-R83W
El Campo Energy Partners, 8815 Chalk Knoll Drive, Austin, TX 78735 Sec. 22-T141N-R83W
LLC

Graham Shinnick No street address, Detroit, MI 48127 Sec. 22-T141N-R83W
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Mineral Owners, Lessees
and Operators - - =
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Robert Moody, Trustee of the
Alice H. Cordes Revocable
Trust, dated January 11, 2007

2343 E Sierra Street, Phoenix, AZ 85028

Sec. 22-T141N-R83W

Jane Z. Hooker

4743 N 54th Street, Phoenix, AZ 85018-
1905

Sec. 22-T141N-R83W

V. G. Perry

No street address, Detroit, MI 48127

Sec. 22-T14IN-R83W

Jolene Berger

3004 Manchester Street, Bismarck, ND
58504

Sec. 1-T141N-R84W

Travis Klatt and Jessica Klatt,
as joint tenants

2438 37th Ave. SW, Center, ND 58530

Sec. 1-T14IN-R84W

Gary Leinius

204 Hager Avenue, Stanton ND 58571
AND
4958 Highway 200, Hazen ND 58545

Sec. 1-T141N-R84W

State of North Dakota - Dept.
of Trust Lands

1707 N 9th Street, Bismarck, ND 58501

Sec. 1-T141N-R84W

Red Crown Royalties, LLC

1490 W. Canal Court, Suite 3000, Littleton,
CO 80120

Sec. 1-T141N-R84W

Ida Schwable HCO02 Box 258, Center, ND 58530 Sec. 1-T14IN-R84W
Alvin Hagerott HC2 Box 244, Center, ND 58530 Sec. 1-T14IN-R84W
Emst R. Lueneburg 2903 Manitoba Lane, Bismarck, ND 58501 Sec. 1-T141N-R84W
Glacier Park Company 801 Cherry Street, Fort Worth, TX 76102 Sec. 1-T141N-R84W

Frase-Tucker Resources, LLC

P.O. Box 994486, Redding, CA 96099

Sec. 1-T141N-R84W

Tenneco Oil Company

P.O. Box 2511, Houston, TX 77252

Sec. 1-T14IN-R84W

Douglas D. Doll and Deberra
K. Doll

3901 Faye Avenue N, Mandan, ND 58554

Sec. 20-T14IN-R83W

Becky Jo Lemar

798 San Angelo Drive, Bismarck, ND 58503

Sec. 20-T141N-R83W

Wendy April Wittenberg

3032 Ontario Lane, Bismarck, ND 58503

Sec. 20-T141N-R83W

Danielle Kae Borseth

5025 Hitchcock Drive, Bismarck, ND 58503

Sec. 20-T141IN-R83W

James D. Pazdernik and
Bonita Pazdernik

3487 37th Avenue, New Salem, ND 58563

Sec. 20-T141N-R83W

Thomas Pazdernik

2582 Windsor Drive N, Mandan, ND 58554

Sec. 20-T141N-R83W

Matthew Pazdernik

2445 37th Street, Mandan, ND 58554

Sec. 20-T14IN-R83W

Theresa Moravec

921 Mouton Avenue, Bismarck, ND 58505

Sec. 20-T141N-R83W

Michael Pazdernik

P. O. Box 194, New Salem, ND 58563

Sec. 20-T141IN-R83W

Mark Pazdernik

22 3rd Street S, Carrington, ND 58421

Sec. 20-T141N-R83W

Joseph Edwin Marcy

2133 SE 57th Avenue, Portland, OR 97214

Sec. 20-T141N-R83W

Nancy L. Carr

219 Mariners Way, Savannah, GA 31419-
9308

Sec. 20-T141N-R83W

Charles L. Marsters

3903 Gershwin Avenue N, St. Paul, MN
55128-3010

Sec. 20-T141N-R83W

Beverly R. Buttram

5176 N Blackbird Way, Boise, ID 83714-
1780

Sec. 20-T141N-R83W

Sandra Kaye Gish

1654 SW Sagebrush Court, Dallas, TX
97338-1262

Sec. 20-T141N-R83W

Michael Charles Marsters

3920 Miranda Drive, Paris, TX 75462-6648

Sec. 20-T141N-R83W

David S. Marsters

L

4205 Saint Andrews Place, New Albany, IN
47150-9691

Sec. 20-T141N-R83W
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Ronald P. Tuning

113300 NE Whitlow Lane, Newberg, OR

97132-6723

Sec. 20-T14IN-R83W

Daniel R. Cottrell, Surviving
Trustee of The Cottrell Trust, a
revocbale living trust, dated
September 26, 1996, as
restated on August 25, 2014

%330 Cason Road, Unit 219, Gladstone, OR
97027

Sec. 20-T141N-R83W

L. D. Jenkins
c¢/o Gentry, LLC

4216 North Portland, Suite 104, Oklahoma
City, OK 73112

Sec. 20-T141N-R83W

Willow Point Corporation
c/o Gentry, LL.C

4216 North Portland, Suite 104, Oklahoma
City, OK 73112

Sec. 20-T141N-R83W

Gentry, LLC

4216 North Portland, Suite 104, Oklahoma
City, OK 73112

Sec. 20-T141N-R83W

Daniel Landeis and Carol
Landeis

2735 Boundary Road, Bismarck, ND 58503

Sec. 20-T141N-R83W

Jessica Oakland

2218 LaForrest, Bismarck, ND 58501

Sec. 20-T141N-R83W

Jonica Norick

615 East Wachter Avenue, Bismarck, ND
58504

Sec. 20-T141N-R83W

Judy Dick and Brian T. Dick

8948 Carr Circle, Broomfield, CO 80021

Sec. 20-T14IN-R83W

Jodi Gragg

4487 South Ireland Lane, Aurora, Co 80015

Sec. 20-T141N-R83W

Jeremiah Bigelow

8948 Carr Circle, Broomfield, CO 80021

Sec. 20-T141N-R83W

Benjamen Bigelow

8948 Carr Circle, Broomfield, CO 80021

Sec. 20-T141N-R83W

Garrett Dick

598 East Dry Creek Place, Littleton, CO
80122

Sec. 20-T141N-R83W

Mandy Davis

8394 South Everett Way, #F, Littleton, CO
80128

Sec. 20-T141N-R83W

Roger Landeis and Diane
Landeis

7752 South Columbine Street, Centennial,
CO 80122

Sec. 20-T141N-R83W

Tamara Landeis

2836 Mount Carmel Road, Newnan, GA
30263

Sec. 20-T141N-R83W

Randy Landeis and Susan
Corine

11096 W 104th Drive, Westminster, CO
80021

Sec. 20-T141N-R83W

Cory Lee Landeis

11625 Community Center Drive, Apt. 1311,
Northglenn, CO 80233

Sec. 20-T141N-R83W

Carisa Nicole Landeis

436 North 5th Avenue, Brighton, CO 80601

Sec. 20-T141N-R83W

Donald Roerich and Justine
Roehrich

1131 Cannon Lane, Washburn, ND 58577

Sec. 20-T141N-R83W

Mason Roehrich 1131 Cannon Lane, Washburn, ND 58577 Sec. 20-T141N-R83W
Memphis Roehrich 1131 Cannon Lane, Washburn, ND 58577 Sec. 20-T141N-R83W
Katherine Mosbrucker 404 NW 13th Street, Mandan, ND 58554 Sec. 20-T141N-R83W

Ralph P. Kautzman

Center, ND 58530
AND
1408 Central Avenue, Mandan ND 58554

Sec. 20-T141N-R83W

Irene Kautzman

1408 Central Avenue, Mandan, ND 58554

Sec. 20-T141N-R83W

Robert J. Mosbrucker

P. O. Box 745, Bothell, WA 98041

Sec. 20-T141N-R83W

Winfrid Keller

728 Custer Drive, Mandan, ND 58554

Sec. 20-T141N-R83W
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Mineral Owners, Lesseés
and Operators ayas
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Douglas A. Keller, Trustee of
the Winfrid and Alice Keller
Family Trust

913 Saint Thomas Trail, Mandan, ND 58554

Sec. 20-T141N-R83W

Dale P. Pfliger and Judy
Pfliger

806 Tower Place, Mandan, ND 58554

Sec. 20-T141N-R83W

Mathias Pfliger

2508 10th Avenue SE, Mandan, ND 58554

Sec. 20-T141N-R83W

Aaron Pfliger

708 17th Street NW, Mandan, ND 58554

Sec. 20-T14IN-R83W

Thomas Pfliger

806 Tower Place, Mandan, ND 58554

Sec. 20-T14IN-R83W

Anton Pfleger and Helen
Pfleger

105 Division Street NW, Mandan, ND 58554

Sec. 20-T141N-R83W

LouAnn Nider

824 Lohstreter Road, Mandan, ND 58554

Sec. 20-T141N-R83W

Carol Pfleger Anderson

734 Aspen Place, Bismarck, ND 58503

Sec. 20-T14IN-R83W

Sandra Olhauser

1829 San Diego Drive, Bismarck, ND 58504

Sec. 20-T14IN-R83W

Sherry Marentette

7417 Marble Ridge, Austin, TX 78747

Sec. 20-T14IN-R83W

Kari Ann Pfleger Warner

411 6th Avenue NW, Mandan, ND 58554

Sec. 20-T14IN-R83W

Anton Pfleger and Helen
Pfleger

105 Division Street NW, Mandan, ND 58554

Sec. 28-T141N-R83W

LouAnn Nider

824 Lohstreter Road, Mandan, ND 58554

Sec. 28-T141N-R83W

Carol Pfleger Anderson

734 Aspen Place, Bismarck, ND 58503

Sec. 28-T141N-R83W

Sandra Olhauser

1829 San Diego Drive, Bismarck, ND 58504

Sec. 28-T14IN-R83W

Sherry Marentette

7417 Marble Ridge, Austin, TX 78747

Sec. 28-T14IN-R83W

Kari Ann Pfleger Warner

411 6th Avenue NW, Manda, ND 58554

Sec. 28-T141N-R83W

Marla Brown

28925 North Red Bloom Court, Whitman,
AZ 85361

Sec. 28-T141N-R83W

Holli K. Taylor

28827 N 254th Lane, Whitman, AZ 85361

Sec. 28-T141N-R83W

Myra Buntin 19425 Lower Territory Road, Prescott, AZ Sec. 28-T141N-R83W
86305

Darrell Ray Buntin III P. O. Box 167, Chino Valley, AZ 86323 Sec. 28-T141N-R83W

Marie Pfleger 717 Solano Drive, Prescott, AZ86301 Sec. 28-T141N-R83W

Dale P. Pfliger and Judy
Pfliger

806 Tower Place, Mandan, ND 58554

Sec. 28-T14IN-R83W

Mathias Pfliger 2508 10th Avenue SE, Mandan, ND 58554 Sec. 28-T14IN-R83W
Aaron Pfliger 708 17th Street NW, Mandan, ND 58554 Sec. 28-T141N-R83W
Thomas Pfliger 806 Tower Place, Mandan, ND 58554 Sec. 28-T141N-R83W

Clementine Freisz

710 Pine Avenue, New Salem, ND 58563

Sec. 28-T141N-R83W

Sandra K. Orgaard

2810 26th Street, Center, ND 58530

Sec. 28-T14IN-R83W

Roger A. Friesz

797 ‘7th Street, Idaho Falls, ID 83401

Sec. 28-T141N-R83W

Duane M. Friesz

4465 34th Street, New Salem, ND 58563

Sec. 28-T14IN-R83W

Karen M. Porsborg

2720 37th Avenue SW, New Salem, ND
58563

Sec. 28-T141N-R83W

Michael J. Friesz

3463 County Road 87, New Salem, ND
58563

Sec. 28-T141N-R83W

Audrey A. Peterson

12719 Doris Drive, Black Hawk, SD 57718

Sec. 28-T141N-R83W

Marshall & Winston, Inc.

P. O. Box 50880, Midland, TX 79710-0880

Sec. 28-T141N-R83W

Hancock Enterprises

P. O. Box 2527, Billings, MT 59103

Sec. 28-T141N-R83W

Fortin Enterprises, Inc.

P.0O. Box 3129, Palm Beach, FL 33480

Sec. 28-T141N-R83W
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Mineral Owners, Lessees

Mailing Address

_ Lepal Description

and Operators _
DeKalb Energy Company 1625 Broadway Suite 1300, Denver, CO Sec. 28-T141N-R83W
80202-4713

Anton Pfleger and Helen 105 Division Street NW, Mandan, ND 58554 | Sec. 21-T141N-R83W
Pfleger

LouAnn Nider 824 Lohstreter Road, Mandan, ND 58554 Sec. 21-T141N-R83W
Carol Pfleger Anderson 734 Aspen Place, Bismarck, ND 58503 Sec. 21-T141N-R83W
Sandra Olhauser 1829 San Diego Drive, Bismarck, ND 58504 | Sec. 21-T141N-R83W
Sherry Marentette 7417 Marble Ridge, Austin, TX 78747 Sec. 21-T141N-R83W
Kari Ann Pfleger Warner 411 6th Avenue NW, Mandan, ND 58554 Sec. 21-T141N-R83W
Marla Brown 28925 North Red Bloom Court, Whitman, Sec. 21-T141N-R83W

AZ 85361

Holli K. Taylor

28827 N 254th Lane, Whitman, AZ 85361

Sec.

21-T141N-R83W

Myra Buntin 19425 Lower Territory Road, Prescott, AZ Sec. 21-T141IN-R83W
86305
Darrell Ray Buntin III P. O. Box 167, Chino Valley, AZ 86323 Sec. 21-T141N-R83W
Amanda Marie Minick 4332 S Fireside Trail, Gilbert, AZ 85297 Sec. 21-T141N-R83W
Marie Pfleger 717 Solano Drive, Prescott, AZ 86301 Sec. 21-T141N-R83W
AND
1487 Horseshoe Bend Drive, #37, Camp
Verde, AZ 86322
Delmar Hagerott 3170 27th Street, Center, ND 58530 Sec. 21-T14IN-R83W

Delvin Bueligen and Jill
Bueligen

709A 3rd Ave. SE, Mandan, ND 58554

Sec.

21-T141IN-R83W

Lowell Bueligen and Tammy
Bueligen

13621 Homestead Lane, Riverton, UT 84065

Sec.

21-T141IN-R83W

Rodella Hausauer and Barry
Hausauer

1611 Castillian Way, Mundelein, IL 60060

Sec.

21-T141N-R83W

James Orgaard

9589 Brentford Drive, Highlands Ranch, CO
80126

Sec.

21-T14IN-R83W

Clifford Orgaard 11839 Forada Beach Road SE; Unit A, Sec. 21-T14IN-R83W
Alexandria, MN 56308
Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 21-T141N-R83W
Steven Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 21-T141N-R83W
Arline Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 21-T141IN-R83W
Norlan Hagerott 744 Lake Avenue, Ortonville, MN 56278 Sec. 21-T141N-R83W
Albert Hagerott 3190 27th Street, Center ND 58530-9559 Sec. 21-T141N-R83W
Mary Hagerott Mary Hagerott Estate, c/o Justin Hagerott, Sec. 21-T141N-R83W

3192 27th Street SW, Center, ND 58530

Robert Edward Hagerott and
Margaret Ruth Hagerott,
Trustees, or their successors in
trust, of the Robert Edward
Hagerott Revocable Trust,
dated February 14, 1997

86 Warren Street, Needham, MA 02492

Sec.

21-T141N-R83W
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and Operators :
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Edward C. Hagerott and
Rosemary T. Hagerott,
Trustees, or their successors in
trust, under the Edward C.
Hagerott and Rosemary T.
Hagerott Living Trust dated
April 29, 1999

136 West Bonita Avenue, Sierra Madre, CA
91024

Sec. 21-T141N-R83W

James Richard Keddy and
Margaret R. Keddy, and
successors, as Trustees of the
Keddy Family Trust, dated
January 14, 1994

16331 Serenade Lane, Huntington Beach,
CA 92647

Sec. 21-T141N-R83W

Thomas Price

1211 Imperial Dr, Bismarck, ND 58504-
7570

AND

115 Lakeview Dr, Watford City, ND 58854-
7810

AND

PO Box 96, Wolverton, MN 56594-0096
AND

PO Box 631, Spencer, IN 47460-0631

Sec. 21-T141N-R83W

Dorothy L. Keck, Trustee of
the Albert E. and Dorothy L.
Keck Family Trust, dated July
21, 1989

1256 Cain Lane, Escondido, CA 92027

Sec. 21-T141N-R83W

Grace Ellen Janssen

204 Juniper Dr., Bismarck, ND 58503-0292

Sec. 21-T141N-R83W

Douglas D. Doll and Deberra
K. Doll

3901 Faye Avenue N, Mandan, ND 58554

Sec. 21-T141N-R83W

Becky Jo Lemar

798 San Angelo Drive, Bismarck, ND 58503

Sec. 21-T141N-R83W

Wendy April Wittenberg

3032 Ontario Lane, Bismarck, ND 58503

Sec. 21-T141N-R83W

Danielle Kae Borseth

5025 Hitchcock Drive, Bismarck, ND 58503

Sec. 21-T141N-R83W

James D. Pazdernik and
Bonita Pazdernik

3487 37th Avenue, New Salem, ND 58563

Sec. 21-T141N-R83W

Thomas Pazdernik

2582 Windsor Drive N, Mandan, ND 58554

Sec. 21-T141N-R83W

Matthew Pazdernik 2445 37th Street, Mandan, ND 58554 Sec. 21-T141IN-R83W
Theresa Moravec 921 Mouton Avenue, Bismarck, ND 58505 Sec. 21-T141IN-R83W
Michael Pazdernik P. O. Box 194, New Salem, ND 58563 Sec. 21-T141N-R83W
Mark Pazdernik 22 3rd Street S, Carrington, ND 58421 Sec. 21-T141N-R83W

Daniel Landeis and Carol
Landeis

2735 Boundary Road, Bismarck, ND 58503

Sec. 21-T141N-R83W

Jessica Oakland

2218 LaForrest, Bismarck, ND 58501

Sec. 21-T14IN-R83W

Jonica Norick

615 East Wachter Avenue, Bismarck, ND
58504

Sec. 21-T141N-R83W

Judy Dick and Brian T. Dick

8948 Carr Circle, Broomfield, CO 80021

Sec. 21-T141N-R83W

Jodi Gragg

4487 South Ireland Lane, Aurora, CO 80015

Sec. 21-T14IN-R83W

Jeremiah Bigelow

8948 Carr Circle, Broomfield, CO 80021

Sec. 21-T141N-R83W

Benjamen Bigelow

8948 Carr Circle, Broomfield, CO 80021

Sec. 21-T141N-R83W
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Garrett Dick 598 East Dry Creek Place, Littleton, CO Sec. 21-T141N-R83W
80122

Mandy Davis 8394 South Everett Way, #F, Littleton, CO Sec. 21-T141N-R83W
80128

Roger Landeis and Diane 7752 South Columbine Street, Centennial, Sec. 21-T141N-R83W

Landeis CO 80122

Tamara Landeis 2836 Mount Carmel Road, Newnan, GA Sec. 21-T141N-R83W
30263

Randy Landeis and Susan 11096 W 104th Drive, Westminster, CO Sec. 21-T141N-R83W

Corine 80021

Cory Lee Landeis 11625 Community Center Drive, Apt. 1311, | Sec. 21-T141N-R83W
Northglenn, CO 80233

Carisa Nicole Landeis 436 North 5th Avenue, Brighton, CO 80601 | Sec. 21-T141N-R83W

Donald Roerich and Justine 1131 Cannon Lane, Washburn, ND 58577 Sec. 21-T141N-R83W

Roehrich

Mason Roehrich 1131 Cannon Lane, Washburn, ND 58577 Sec. 21-T141N-R83W

Memphis Roehrich 1131 Cannon Lane, Washburn, ND 58577 Sec. 21-T141N-R83W

Katherine Mosbrucker 404 NW 13th Street, Mandan, ND 58554 Sec. 21-T141N-R83W

Ralph P. Kautzman 1408 Central Avenue, Mandan, ND 58554 Sec. 21-T14IN-R83W

Irene Kautzman 1408 Central Avenue, Mandan, ND 58554 Sec. 21-T141N-R83W

Mrs. Emanuel Kautzman No address of record, Yakima WA 98901 Sec. 21-T141N-R83W

Estate of George Hagel, P.O. Box 223, Center, ND 58530 Sec. 2-T141N-R84W

deceased

City of Center Park District No street address and zip code of record, Sec. 2-T141N-R84W
Center ND

James Hagel 746 E. 4th Ave., Kennewick, WA 99336 Sec. 2-T141N-R84W

Gene Hagel 9131 Prairie Vista Dr. NE, Albuquerque, Sec. 2-T141N-R84W
NM 87113

Kathy Lipp 4744 Thornburg Dr., Bismarck, ND 58504 Sec. 2-T141N-R84W

Loretta Rath 2606 Village Drive, Bismarck, ND 58505 Sec. 2-T141N-R84W

Julie Zahn 404 1st St. SW, Beulah, ND 58523 Sec. 2-T14IN-R84W

Betty Yantzer 2745 18th St. SW, Center, ND 58530 Sec. 2-T141N-R84W

Jackie Schwab 938 Elbowoods Dr., Hazen, ND 58545 Sec. 2-T141N-R84W

Janice Matthews P.O. Box 626, Washburn, ND 58577 Sec. 2-T141N-R84W

United States of America No address of record Sec. 2-T141N-R84W

Estate of Nick M. Berger, 2529 37th Avenue SW, Center, ND 58530 Sec. 2-T141N-R84W

deceased

State Treasurer, as Trustee of | 1707 N 9th Street, Bismarck, ND 58501 Sec. 2-T141N-R84W

the State of North Dakota

Karmen Boehm 907 Nishu Place, Hazen, ND 58545 Sec. 2-T141N-R84W

Karle Boehm 1017 Fayette Drive, Hazen, ND 58545 Sec. 2-T141N-R84W

Dwight Wrangham and Linda | 301 52nd St. SE, Bismarck, ND 58501 Sec. 2-T141N-R84W

Wrangham, as joint tenants

Eileen Rooney Hewgley, 427 South Boston Avenue, Suite 304, Tulsa, | Sec. 2-T141N-R84W

L.L.C. OK 74103

RLand, L.L.C. 401 South Boston Avenue, Suite 2400, Sec. 2-T141N-R84W

Tulsa, OK 74103
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Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L.F. Rooney III, as Co-
Trustees of The L.F. Rooney
III Trust, created by the Lucy
T. Rooney 1992 GST Exempt
Family Trusts under Trust
Agreement dated August 18,
1992

7 Spring Creek Road, Muskogee OK 74401

Sec. 2-T141N-R84W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L.F. Rooney III, as Co-
Trustees of The Patrick T.
Rooney Trust, created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

No address of record

Sec. 2-T141N-R84W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L.F. Rooney III, as Co-
Trustees of The Timothy P.
Rooney Trust, created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18,1992

7 Spring Creek Road, Muskogee OK 74401

Sec. 2-T141N-R84W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L.F. Rooney III, as Co-
Trustees of The James Harris
Rooney Trust, created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee OK 74401

Sec. 2-T141N-R84W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L.F. Rooney III, as Co-
Trustees The Lucy Rooney
Kapples Trust, created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 2-T141N-R84W
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Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L.F. Rooney 111, as Co-
Trustees of The Rebecca Finch
Rooney Trust, created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

Sec.

2-T14IN-R84W

Osprey Resources, Inc.

P.0. Box 56449, Houston, TX 77256-6449

Sec.

2-T141N-R84W

Mary Michael Genung

885 Live Oak Ridge Road, West Lake Hills,
TX 78746

Sec.

2-T141N-R84W

Gonzaga University Law Dept. | 22H E. Euclid, Spokane, WA 99207 Sec. 2-T141N-R84W
Scholarship

J.C. Miller 508 Beacon Building, Tulsa, OK 74103 Sec. 2-T141N-R84W
Ralph M. Fahrenwald and 3737 E. 45th Street, Tulsa, OK 74135 Sec. 2-T141N-R84W

Edna M. Fahrenwald, as joint
tenants

Noah W. Millsap and Nell
Rose Millsap, as joint tenants

1927 E. 33rd Place, Tulsa, OK 74105

Sec.

2-T141N-R84W

W.A. Dean and Fonda G.
Dean, as joint tenants

1316 East 35th Place, Tulsa, OK 74105

Sec.

2-T141N-R84W

Delmar Hagerott 3170 27th Street, Center, ND 58530 Sec. 29-T141N-R83W
Delvin Bueligen and Jill 709A 3rd Ave. SE, Mandan, ND 58554 Sec. 29-T141N-R83W
Bueligen
Rodella Hausauer and Barry 1611 Castillian Way, Mundelein, IL. 60060 Sec. 29-T141N-R83W
Hausauer
Lowell Bueligen and Tammy 13621 Homestead Lane, Riverton, UT 84065 | Sec. 29-T141N-R83W

Bueligen

James Orgaard 9589 Brentford Drive, Highlands Ranch, CO | Sec. 29-T14I1N-R83W
80126

Clifford Orgaard 11839 Forada Beach Road SE; Unit A, Sec. 29-T141N-R83W
Alexandria, MN 56308

Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 29-T141N-R83W

Steven Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 29-T141N-R83W

Arline Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 29-T141N-R83W

Norlan Hagerott 744 Lake Avenue, Ortonville, MN 56278 Sec. 29-T141N-R83W

Albert Hagerott 3190 27th Street, Center ND 58530-9559 Sec. 29-T141N-R83W

Mary Hagerott Mary Hagerott Estate, c/o Justin Hagerott, Sec. 29-T141N-R83W
3192 27th Street SW, Center ND 58530

Robert Edward Hagerott and 86 Warren Street, Needham, MA 02492 Sec. 29-T141N-R83W

Margaret Ruth Hagerott,

Trustees, or their successors in
trust, of the Robert Edward
Hagerott Revocable Trust,
dated February 14, 1997
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Edward C. Hagerott and
Rosemary T. Hagerott,
Trustees, or their successors in
trust, under the Edward C.
Hagerott and Rosemary T.
Hagerott Living Trust dated
April 29, 1999

136 West Bonita Avenue, Sierra Madre, CA
91024

Sec.

29-T141N-R83W

James Richard Keddy and
Margaret R. Keddy, and
successors, as Trustees of the
Keddy Family Trust, dated
January 14, 1994

16331 Serenade Lane, Huntington Beach,
CA 92647

Sec.

29-T141N-R83W

Thomas Price

1211 Imperial Dr, Bismarck, ND 58504-
7570

AND

115 Lakeview Dr, Watford City, ND 58854-
7810

AND

PO Box 96, Wolverton, MN 56594-0096
AND

PO Box 631, Spencer, IN 47460-0631

Dorothy L. Keck, Trustee of
the Albert E. and Dorothy L.
Keck Family Trust, dated July

1256 Cain Lane, Escondido, CA 92027

Sec.

29-T141N-R83W

21, 1989

Grace Ellen Janssen Center, ND 58530 Sec. 29-T141N-R83W
Alvin Hagerott HC2, Box 244, Center, ND 58530 Sec. 29-T141N-R83W
Dora Porsborg Mandan Villa, Mandan, ND 58554 Sec. 29-T141N-R83W
Nels Porsborg Mandan Villa, Mandan, ND 58554 Sec. 29-T141N-R83W
Dora Porsborg and Nels Route 1, Box 47A, Mandan, ND 58554 Sec. 29-T141N-R83W
Porsborg

c/o Kenneth Porsborg and

Myron Porsborg

Great Northern Properties LP

601 Jefferson Street; Suite 3600, Houston,
TX 77002

Sec.

29-T141N-R83W

Meridian Minerals Company

5613 DTC Parkway, Suite 1100, Englewood,
CO 80111

Sec.

29-T141N-R83W

Meridian Minerals Company

2919 Allen Parkway, Houston, TX 77019-
2142

Sec.

29-T141N-R83W

Fern Bueligen

3022 Withers Drive, Mandan, ND 58554

Sec.

29-T14IN-R83W

Steven P. Kraft and Julie F.
Kraft, as joint tenants

2847 35th Avenue, New Salem, ND 58563

Sec.

29-T141N-R83W

Robert Mosbrucker

P. O. Box 745, Bothell, WA 98041

Sec.

29-T14IN-R83W

Sandra Smith, Co-Trustee of
the Kautzman Family
Irrevocable Trust under
agreement dated June 30, 2008

1320 County Road 80, Mandan, ND 58558

Sec.

29-T141N-R83W
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Collette Friedt, Co-Trustee of | 802 Wagon Trail Street, Gillette, WY 82718 | Sec. 29-T14IN-R83W

the Kautzman Family
Irrevocable Trust under

agreement dated June 30, 2008

Stacy Kautzman, Co-Trustee

of the Kautzman Family
Irrevocable Trust under

agreement dated June 30, 2008

9301 Wentworth Drive, Bismarck, ND
58503

Sec.

29-T141N-R83W

Jean L. Kautzman

2130 41st Avenue SW, Center, ND 58530

Sec.

29-T14IN-R83W

Jay Kautzman 2024 N 5th Street, Bismarck, ND 58501 Sec. 29-T141N-R83W
Julie Frye 1853 N 23rd Street, Bismarck, ND 58501 Sec. 29-T14IN-R83W
Janet Anderson 15537 East Radcliffe Place, Aurora, CO Sec. 29-T141N-R83W
80015
Jeanine Marcolina 3938 East San Pedro, Gilbert, AZ 85234 Sec. 29-T141N-R83W
Douglas H. Kautzman 3450 County Road 138, Mandan, ND 58554 | Sec. 29-T141N-R83W
Delmar Hagerott 3170 27th Street, Center, ND 58530 Sec. 13-T141N-R84W
Delvin Bueligen 709A 3rd Ave. SE, Mandan, ND 58554 Sec. 13-T141N-R84W
Rodella Hausauer 1611 Castillian Way, Mundelein, IL 60060 Sec. 13-T141N-R84W

Lowell Bueligen

13621 Homestead Lane, Riverton, UT 84065

Sec.

13-T141N-R84W

James Orgaard

9589 Brentford Drive, Highlands Ranch, CO
80126

Sec.

13-T141N-R84W

Clifford Orgaard 11839 Forada Beach Road SE; Unit A, Sec. 13-T141N-R84W
Alexandria, MN 56308
Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 13-T141N-R84W
Steven Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 13-T141N-R84W
Arline Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 13-T141N-R84W
Lynn C. Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 13-T14IN-R84W
Fern Bueligen 3022 Withers Drive, Mandan, ND 58554 Sec. 13-T141N-R84W
Richard Bueligen 3022 Withers Drive, Mandan, ND 58554 Sec. 13-T141N-R84W
Norlan Hagerott 744 Lake Avenue, Ortonville, MN 56278 Sec. 13-T141N-R84W
Dollie Hagerott 744 Lake Avenue, Ortonville, MN 56278 Sec. 13-T14IN-R84W
Annette Hatzenbihler 310 W Tonk, Gillette, WY 82718 Sec. 13-T141N-R84W
Nancy Henke and Dwight P. O. Box 90, Hazen, ND 58545 Sec. 13-T141N-R84W
Henke
Brent Hatzenbihler 310 W Tonk, Gillette, WY 82718 Sec. 13-T141N-R84W
Melissa Hatlestad 2372 Harmon Lane, Mandan, ND 58554 Sec. 13-T141N-R84W
Travis Henke 965 Gregory Lane, Mountain Home, ID Sec. 13-T141N-R84W
83647
Rodney Hatzenbihler 2660 30th Avenue, Center, ND 58530 Sec. 13-T141N-R84W
State of North Dakota 1707 N 9th Street, Bismarck, ND 58501 Sec. 13-T141N-R84W
Dept. of Trust Lands
Mark Erhardt P. O. Box 132, Center, ND 58530 Sec. 13-T141N-R84W
Margaret Erhardt 3685 27th Street, New Salem, ND 58563- Sec. 13-T141N-R84W
9617
Kathryn Erhardt P. O. Box 132, Center, ND 58530 Sec. 13-T14IN-R84W
Agnes Phagan 419 Mathias Street, Taft, TX 78390 Sec. 13-T141N-R84W
Isabelle Forster 851 4th Avenue E, Dickinson, ND 58601 Sec. 13-T141N-R84W
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Evangeline Bolton

1951 Carbon Ridge Street, Enumclaw, WA
98022

Sec. 13-T141N-R84W

Lorraine Bosch

851 4th Avenue E, Dickinson, ND 58601

Sec. 13-T141N-R84W

Ann Pasley 13838 162nd Avenue NE, Woodinville, WA | Sec. 13-T141N-R84W
98072

Scott Erhardt 3101 85M Avenue SW, Richardton, ND Sec. 13-T141N-R84W
58657

Laura Kordonowy 2329 Main Street, Dickinson, ND 58601 Sec. 13-T141N-R84W

Alice Christianson

2585 Dakota Boulevard, Apt. 323,
Dickinson, ND 58601

Sec. 13-T141N-R84W

Alice Frederick Route 2 24C, Dickinson, ND 58601 Sec. 13-T141N-R84W

Marcus C. Erhardt 332 Wehrle Drive, Richardton, ND 58652 Sec. 13-T14IN-R84W

Perry Erhardt 597 Twin Oaks Lane, Dallas, GA 30157 Sec. 13-T141N-R84W

Edward Erhardt 3105 85M Avenue SW, Richardton, ND Sec. 13-T141N-R84W
58652

Wallace Erhardt 119 East Calgary Avenue, Bismarck, ND Sec. 13-T14IN-R84W
58503

Gloria Ciavarella 119 East Calgary Avenue, Bismarck, ND Sec. 13-T141N-R84W
58503

Rose Erhardt No street address of record, Dickinson, ND Sec. 13-T141IN-R84W

58601

Ronald P. Erhardt

No street address of record, Williston, ND
58801/58802/58803

Sec. 13-T141N-R84W

Rhoda P. Erhardt

2379 Snowshoe Court E, St. Paul, MN
55119

Sec. 13-T141N-R84W

Dorothy Mae Erhardt

Dickinson, ND 58601

Sec. 13-T14IN-R84W

United States of America

No address of record

Sec. 14-T14IN-R84W

Donald C. Erhard and
Kathleen Erhardt

2955 37th Avenue SW, New Salem, ND
58563

Sec. 14-T141N-R84W

Lee Dresser

P. O. Box 683, Riverdale, ND 58565

Sec. 14-T141N-R84W

Yvonne Schmidt

3611 42nd Street NW, Mandan, ND 58554

Sec. 14-T141N-R84W

Raymond Schmidt, Sr. Estate

3611 42nd Street NW, Mandan, ND 58554

Sec. 14-T141N-R84W

Terrence Schmidt

515 Nottingham Drive, Bismarck, ND 58504

Sec. 14-T14IN-R84W

Randall Schmidt

4817 Roughrider Circle, Mandan, ND 58554

Sec. 14-T141IN-R84W

Raymond Schmidt, Jr.

5735 Highland Road, Mandan, ND 58554

Sec. 14-T141N-R84W

Marsha Strecker

P. O. Box 105, South Heart, ND 58655

Sec. 14-T141N-R84W

JoAnne Snow

329 Bedford Blvd., Bismarck, ND 58504

Sec. 14-T141N-R84W

Jeffrey Schmidt

3611 42nd Street NW, Mandan, ND 58554

Sec. 14-T141N-R84W

Margaret Schmidt

1305 2nd Street NW, Mandan, ND 58554

Sec. 14-T141N-R84W

Rose Royalty, LLC

6730 N Scottsdale Road; Ste. 270,
Scottsdale, AZ 85253

Sec. 14-T141N-R84W

Cooper Land Family, LLC

460 Oak Hill Road, Chaska, MN 55318

Sec. 14-T141N-R84W

Kristoffer J. Land

12275 Berea Court, Poway, CA 92064

Sec. 14-T14IN-R84W

Solveig K. Land, Trustee of
the Solveig K. Land
Revocable Trust Agreement,
dated August 2, 2008

310 Parkway Court, Minneapolis, MN 55419

Sec. 14-T141N-R84W
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Mike Golden P O Box 2734, Bismarck, ND 58502 Sec. 14-T141N-R84W

A. G. Golden P. O. Box 1853, Bismarck, ND 58502 Sec. 14-T141N-R84W

Peter Mosbrucker No street address of record, New Salem, ND | Sec, 14-T141N-R84W
58563

Jesse L. Lackman and Darcy J. | 2647 37th Avenue SW, Center, ND 58530 Sec. 14-T141N-R84W

Lackman Revocable Living

Trust

Raymond Mizak and Phyllis F. | 794 E Gemini Place, Chandler, AZ 85249 Sec. 14-T141N-R84W

Mizak

Armstrong Minerals, LLC P. O. Box 1999, Dickinson, ND 58602 Sec. 14-T141N-R84W

Julie M. Fadden and Gordon 1007 Highland Place, Bismarck, ND 58501 Sec. 14-T141N-R84W

W. Schnell, Co-Trustees of the

Patrick Fadden Residuary

Trust

Richard E. Haug 668 W 27th, Dickinson, ND 58601 Sec. 14-T141N-R84W
W. R. Everett 668 W 27th, Dickinson, ND 58601 Sec. 14-T141N-R84W
Michelle M. Miller 668 W 27th, Dickinson, ND 58601 Sec. 14-T141N-R84W
Dennis W. Yockim P. O. Box 477, Williston, ND 58801 Sec. 14-T141N-R84W

Douglas C. McLeod

518 17th Street, Ste. 1525, Denver, CO
80202

Sec.

14-T141N-R84W

0. W. E. Oil Company P. O. Box 422, Pauma Valley, CA 92061 Sec. 14-T141N-R84W
Crescent Energy, Inc. Box 1413, Scottsdale, AZ 85252-1413 Sec. 14-T141N-R84W
TurmQil, Inc. P. O. Box 5, Bismarck, ND 58502 Sec. 14-T141N-R84W
The Carter Investment 333 Clay Street, Ste. 3439, Houston, TX Sec. 14-T141N-R84W
Company 77002

Black Stone Minerals 1001 Fannin, Ste. 2020, Houston, TX 77002 | Sec. 14-T141N-R84W
Company, L.P.

William G. Seal and 4662 S Troost, Tulsa, OK Sec. 14-T141N-R84W
Marcellyn J. Seal 74170

Robert C. Simpson, Trustee of | P. O. Box 700216 Tulsa, OK, 74170-0216 Sec. 14-T141N-R84W
the Robert C. Simpson Living

Trust created by declaration of

trust dated April 5, 1999

John Williard Forsyth 3301 9th Street E Great Falls, MT, 59404 Sec. 14-T141N-R84W
c¢/o Benjamin Forsyth

Martha Ann Forsyth Thomas | 34 Creekside Close, Nellysford, VA 22958 Sec. 14-T14IN-R84W
Benjamin Ripley Forsyth 3301 9th Street E, Great Falls, MT 59404 Sec. 14-T141N-R84W
L. R. Forsyth L. R. Boughton (fk.a. L. R. Forsyth), 1566 Sec. 14-T141N-R84W

Texakoma Park Road, Kingston OK 73439-
9324

Thomas D. Selby P. O. Box 2344, Williston, ND 58801 Sec. 14-T141N-R84W
M. Sue Bruce and Clifford R. | 36 Greenridge Drive, Decatur, IL 62526- Sec. 14-T141N-R84W
Bruce, Sr., as Co-Trustees of 1404

the M. Sue Bruce Declaration

of Trust dated January 30,

2015

Charles F. Smith 36 Greenridge Drive, Decatur, [ 62526- Sec. 14-T141N-R84W
c/o Mary Sue Bruce 1404
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111 Church Street, Ferguson, MO 63135

Al Nick Sec. 14-T141N-R84W
Al E. Nick, Trustee of the 111 Church Street, Ferguson, MO 63135 Sec. 14-T141N-R84W
Modak Trust A

Michael J. Wetzel

7880 Shelbyville Road, Indianapolis, IN
45259

Sec. 14-T14IN-R84W

Aqua Purple Reef, LLC

7582 Mulholland Drive, Los Angeles, CA
9004

Sec. 14-T141N-R84W

Mary Catherine Watson

8136 Bishops Lane, Indianapolis, IN 46217

Sec. 14-T141N-R84W

Arkoma Bakken, LLC

203 E Interstate 30, Rockwall, TX 75087-
5402

Sec. 14-T141N-R84W

Jean M. Voltz

9006 River Ridge Drive, Texarkana TX,
75503

Sec. 14-T141N-R84W

Rial Genre and Lynnette
Genre

367 5th Street SW, Dickinson, ND 58601

Sec. 14-T14IN-R84W

Margaret Leone Sutton
Revocable Trust Agreement
dated April 10, 1993

201 W Gibson Street, West Liberty, IA
52776

Sec. 14-T141N-R84W

Lynn C. Wright
c/o Marjorie E. McKim

911 East Madison, Mt. Pleasant, [A 52641

Sec. 14-T141N-R84W

Pledge Resources, LLC

P. O. Box 1032, Bismarck, ND 58502

Sec. 14-T141N-R84W

Herbert Weder Highland, IL 62249 Sec. 14-T141N-R84W
Jay W. Boulanger 9th and Lemon Streets, Highland, IL 62249 | Sec. 14-T141N-R84W
Wray Boulanger 9th and Lemon Streets, Highland, IL 62249 Sec. 14-T141N-R84W

Orville A. Winet and Nelda E.

Winet, as joint tenants

R. R. 3, Highland, IL 62249

Sec. 14-T141N-R84W

Susan Kim Ballinger,
Successor Trustee of the
Sutton Family Revocable
Trust dated January 10,
1985/Jane Sutton

P. O. Box 1271, Catoosa, OK 74015

Sec. 14-T141N-R84W

Susan Kim Ballinger, Trustee
of The Deborah Lynn Sutton
Trust dated August 7, 2017

P. O. Box 1271, Catoosa, OK 74015

Sec. 14-T141N-R84W

Susan Kim Ballinger, Trustee
of The David Keith Sutton
Trust dated August 7, 2017

P. O. Box 1271, Catoosa, OK 74015

Sec. 14-T141N-R84W

Susan Kim Ballinger, Trustee
of, The Ashley and Steven
Ballinger Trust dated August
7,2017

P. O. Box 1271, Catoosa, OK 74015

Sec. 14-T141N-R84W

Susan Kim Ballinger

P. O. Box 1271, Catoosa, OK74015

Sec. 14-T141N-R84W

Steven Ballinger

P. O. Box 1271, Catoosa, OK 74015

Sec. 14-T141N-R84W

Missouri River Royalty
Corporation

919 S 7th Street, Ste. 405, Bismarck, ND
58504

Sec. 14-T141N-R84W

Northern Pacific Royalties,
LLC

P. O. Box 572, Bismarck, ND 58502

Sec. 14-T141N-R84W

Northern Energy Corporation

P. O. Box 2283, Bismarck, ND 58502

Sec. 14-T141N-R84W

Jane Ogilvie

23 Geneva Drive, Muscatine, IA 52761

Sec. 14-T14IN-R84W
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Mason W. Potter Esfate, c/o
Jane Ogilvie

23 Geneva Drive, Muscatine, 1A 52761

Sec

. 14-T141IN-R84W

LARCO Resources, LLC

P. O. Box 821, Bismarck, ND 58502-0821

Sec.

14-T141N-R84W

Clark James Crawford

1930 Riverwood Drive, Bismarck, ND
58504

Sec.

14-T141N-R84W

Eliza A. Burkholder

111 Bellemont Road, Bloomington, IL
61701

Sec.

14-T14IN-R84W

Chester C. Alexander and
Ralph E. Alexander

1590 Martha Drive, Elgin, IL 60123

Sec.

14-T141N-R84W

Yank Litzelman Olney, IL 62450 Sec. 14-T141N-R84W
Mabel Litzelman Olney, IL 62450 Sec. 14-T141N-R84W
Bavendick Minerals & P. O. Box 313, Bismarck, ND 58502-0313 Sec. 14-T141N-R84W
Royalty, LLC

C. R. Hippard and Chas F. 108 Locust Street, Maroa, IL 61756 Sec. 14-T141N-R84W
Hippard

Valerian L. Roberts 2921 Cronin Drive, Springfield, I, 62711 Sec. 14-T141N-R84W
Michael D. Glaspey and Joyce | P. O. Box 77, Lignite, ND 58752 Sec. 14-T141N-R84W

A. Glaspey

Joe E. Harrison, Jr.

778 W Decatur Street, Decatur, I, 62522

Sec.

14-T14IN-R84W

William C. Clements

Highland, IL 62249

Sec.

14-T141N-R84W

Sherry D. Wilkin and Paul W.
Wilken

285 Falcon Drive E, Highland, IL, 62249

Sec.

14-T14IN-R84W

Amelia R. Clements

No street address of record, Highland, IL
62249

Sec.

14-T141N-R84W

Shari R. Weber, Trustee of the
Shari R. Weber Trust dated
August 10, 2008

75-6100 Alii Drive, Kona Isle E 22, Kailua-
Kona, HI 96740

Sec.

14-T141N-R84W

Betty Eileen Ferrel

3740 Pinebrook Circle, #107, Bradenton, FL
34209

Sec.

14-T141N-R84W

Rikki P. Doyle

3740 Pinebrook Circle, #207, Bradenton, FL.
34209

Sec.

14-T141N-R84W

Marcy P. Stacy

5619 Open Gate Court, Cincinnati, OH
45247

Sec.

14-T141N-R84W

Bobby Gene Story 8749 N 600th Street, Newton, IL 62448 Sec. 14-T141N-R84W
Lee Eugene Story 7711 N 500th Street, Newton, IL 62448 Sec. 14-T141N-R84W
Paul D. Johnson, Trustee of 105 N Lafayette, Newton, IL 62448 Sec. 14-T141N-R84W

the Declaration of Trust of
Paul D. Johnson, dated April
5, 1996

Sandra K. Hartrich 13 Carriage Lane, Newton, [L. 62448 Sec. 14-T141N-R84W
Lana Dhom 107 N Maple Street, Newton, IL 62448 Sec. 14-T141N-R84W
Bruce Hartrich 1209 Seasons Drive, Godrey, IL 62035 Sec. 14-T141N-R84W
Eric Hartrich 1137 Drewsbury Court, Smyrna, GA 30080 | Sec. 14-T141N-R84W
Judith Ann Hartrich and 212 Cherry Lane, White House, TN 37188 Sec. 14-T141N-R84W
Dennis Hartrich

Julie Burns 212 Cherry Lane, White House, TN 37188 Sec. 14-T141N-R84W
Bradley Hartrich 212 Cherry Lane, White House, TN 37188 Sec. 14-T141N-R84W
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Jill Han 212 Cherry Lane, White House, TN 37188 Sec. 14-T141N-R84W

Edward Kocher 16295 E 700th Avenue, Newton, IL 62448 Sec. 14-T141N-R84W

Scott A. Kocher 832 W 90th Avenue N, Conway Springs, KS | Sec. 14-T141N-R84W
67031

Matthew E. Kocher 4214 E State Hwy 234, Greenfield, IN 46140 | Sec. 14-T141N-R84W

Gary Henry 257 Addison Way, Titisville, FL. 32780 Sec. 14-T141N-R84W

Monica Snook 3406 Antietam Court, Edwardsville, IL Sec. 14-T141IN-R84W
62025

Melissa Cruz 13008 Pingry Place, Town & Country, MO Sec. 14-T141N-R84W
63131

Melanie Byrkit 204 Magnolia Trace Drive, Ballwin, MO Sec. 14-T141N-R84W
63021

Georgia Ann Upton 1783 Avenida Alta Mira, Oceanside, CA Sec. 14-T141N-R84W
92056

John C. McElhiney 1720 Landisburg Road, Landisburg, PA Sec. 14-T141N-R84W
17040

SHARK VENTURES, LL.C P. O. Box 2714, Bentonville, AR 72712 Sec. 14-T141N-R84W

Kent Littlejohn and Brenda 10777 N Friendship Road, Casey, IL 62420 | Sec. 14-T141N-R84W

Littlejohn

Jack L. Pitcher 6653 E 1800 Avenue, Montrose, IL 62445 Sec. 14-T141N-R84W

Melvin E. Pitcher 1065 Co. Rd. 000 N, Jewett IL 62436 Sec. 14-T141N-R84W

Marilyn J. James 24 Co. Rd. 1125 E, Jewett IL. 62436 Sec. 14-T141N-R84W

Joyce Etnire 18931 Westfield Road, Charleston, IL, Sec. 14-T141N-R84W
61920

Wayne Pitcher 11777 Destination Lane, Carthege, MO Sec. 14-T141N-R84W
64836

Richard Pitcher 9000 U. S. Highway, Lot 575, Clermont, FL. | Sec. 14-T141N-R84W
34711

Pam Goess 20 Lido Boulevard, Lake Grove, NY 11755 | Sec. 14-T14IN-R84W

Beverly Rosalee Shupe 206 N Marietta Street, Greenup, IL 62428 Sec. 14-T141N-R84W

Norma Elaine Edwards 262 Oak Avenue, Neoga, IL 62447 Sec. 14-T141N-R84W

Terry Eugene Warner 2537 Georgetown Road, Danville, IL 61832 | Sec. 14-T141N-R84W

Stewart J. Schutte 6592 N 1075th Street, Robinson, IL 62454 Sec. 14-T141N-R84W
Tyler R. Tedford 10250 Wicklow Court, Fishers, IN 46040 Sec. 14-T141N-R84W
Kent A. Tedford 3823 N Ashland Avenue, #203, Chicago IL Sec. 14-T141N-R84W

60613

David Porsborg and Karen
Porsborg

2720 37th Avenue, New Salem, ND 58563

Sec.

24-T141IN-R84W

Beverly Faul

1420 9th Avenue NE, McClusky, ND 58463

Sec.

24-T141N-R84W

Brad Bonnet

3444 110th Avenue NE, Bismarck, ND
58504

Sec.

24-T141N-R84W

Justin Kessler

6045 Lyndale Avenue S, #255, Minneapolis,
MN 55419

Sec.

24-T141N-R84W

Adam Porsborg

2722 37th Avenue SW, New Salem, ND
58563

Sec.

24-T14IN-R84W

Andrew Porsborg

2722 37th Avenue SW, New Salem, ND
58563

Sec.

24-T141N-R84W
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Chad Porsborg 3206 Stonewall Drive, Bismarck, ND 58501 | Sec. 24-T141N-R84W
Heather Bullinger 2602 10th Avenue SE, Mandan, ND 58554 Sec. 24-T141N-R84W
Christie Sorge 4412 E Mulberry, #312, Ft. Collins, CO Sec. 24-T141N-R84W
80524
Tina Sorge 4412 E Mulberry, #312, Ft. Collins, CO Sec. 24-T141N-R84W
80524
Jerald Reuther 405 E Denver Avenue, Bismarck, ND 58503 | Sec. 24-T141N-R84W
Wayne Reuther 476 Glenwood Drive, Bismarck, ND 58504 | Sec. 24-T141N-R84W
Keith Reuther 3594 27th Street SW, New Salem, ND 58563 | Sec. 24-T141N-R84W
Karen Shulz 13720 Chamy Drive, Reno, NV 89521 Sec. 24-T141N-R84W
Kent Reuther and Pam Reuther | 3610 27th Street SW, New Salem, ND 58563 | Sec. 24-T141N-R84W
Dorothy Kessler 800 N Sewell Avenue, Miles City, MT Sec. 24-T141N-R84W
59301
Dorothy Willem 1808 N Strevell, Miles City, MT 59301 Sec. 24-T141N-R84W
Jeannette Bonnet 1420 9th Avenue NW, McClusky, ND 58463 | Sec. 24-T141N-R84W
Darlene Sorge 63 Lakeview Drive, Wheatland, WY 82201 Sec. 24-T141N-R84W
Robert Porsborg 415 1st Street E, Center, ND 58530 Sec. 24-T14IN-R84W
Martha Reuther Estate, c/o Martha Reuther Estate, ¢/o Jerald Reuther, Sec. 24-T141N-R84W
Jerald Reuther 405 E Denver Avenue, Bismarck ND 58503
AND
Martha Reuther Estate, c/o Jerald Reuther,
New Salem ND 58563
United States of America No address of record Sec. 10-T141N-R84W

Kenneth W. Reinke and
Darlene Reinke

3841 25th Street SW, Center, ND 58530

Sec.

10-T141N-R84W

August W. Reinke Estate, ¢/o
Kenneth W. Reinke

3841 25th Street SW, Center, ND 58530

Sec.

10-T141N-R84W

Lawrence Reinke, c/o Kenneth
W. Reinke

3841 25th Street SW, Center, ND 58530

Sec.

10-T141N-R84W

Dora Reinke, c¢/o Kenneth W.
Reinke

3841 25th Street SW, Center, ND 58530

Sec.

10-T141N-R84W

Walford Reinke, ¢/o Kenneth
W. Reinke

3841 25th Street SW, Center, ND 58530

Sec.

10-T141N-R84W

Ervin Reinke, ¢/o0 Kenneth W.
Reinke

3841 25th Street SW, Center, ND 58530

Sec.

10-T141N-R84W

Dora Schulte, c/o Kenneth W.
Reinke

3841 25th Street SW, Center, ND 58530

Sec.

10-T141N-R84W

Grace Weiss, ¢/o Kenneth W.
Reinke

3841 25th Street SW, Center, ND 58530

Sec.

10-T141N-R84W

B. W. Henderscheid and Alice
Henderscheid

3635 Hwy 200A, Center, ND 58530

Sec.

3-T141N-R84W

Gloria R. Albers

852 Bermuda Drive, Hemet, CA, 92543

Sec.

3-T141N-R84W

Shannon Wade Henke

8921 Island Road, Bismarck, ND 58503

Sec.

3-T141N-R84W

Karla Rae Henke

1238 Hyacinth Lane, Peachtree City, GA
30269

Sec.

3-T141IN-R84W

Verlaine Gullickson

701 33rd Avenue N, Unit 411, Fargo, ND
58102

Sec.

3-T141N-R84W
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Agnes Dockter 2424 South 121st Street, Seattle, WA 98101 | Sec. 15-T142N-R83W
Josephine McAdoo No street address of record, Froid, MT 59226 | Sec. 15-T142N-R83W
Anna Friesz 203 5th Avenue NE, Mandan, ND 58554 Sec. 15-T142N-R83W
Keith Vitek, as purported P.O. Box 1214, Center, ND 58530 Sec. 15-T142N-R83W

successor to the Estate of
Clarence Vitek, deceased

Brenda Vitek, as purported
successor to the Estate of
Clarence Vitek, deceased

P.O. Box 1214, Center, ND 58530

Sec.

15-T142N-R83W

John Vitek

3002 South 208 Street, No. 8, Seattle WA,
98188

Sec.

15-T142N-R83W

Denisa Iwata f/k/a Denise
Vitek

1458 Columbia Way 6, Seattle, WA 98178

Sec.

15-T142N-R83W

Sheila K. Naglich

11034 Crestwood Drive S, Seattle, WA
98178

Sec.

15-T142N-R83W

Gloria Iwata

1321 S. Puget Drive, E14, Renton, WA
98055

Sec.

15-T142N-R83W

Kathleen A. Rusich

4308 Lake Road, Apt. G, Killeen, WA 98146

Sec.

15-T142N-R83W

Sandra L. Vitek

10405 5th Avenue Southwest, Seattle, WA
98146

Sec.

15-T142N-R83W

Sacred Heart Hospice 1200 12th Street SW, Austin, MN 55912 Sec. 15-T142N-R83W
Donatory Corporation
Karen O. Van Amburg, life 2620 - 214th Avenue SE, Sammamish, WA Sec. 15-T142N-R83W

tenant

98075

Jana Van Amburg, 2620 - 214th Avenue SE, Sammamish, WA Sec. 15-T142N-R83W
remainderman 98075
Matthew Van Amburg, 2620 - 214th Avenue SE, Sammamish, WA | Sec. 15-T142N-R83W
remainderman 98075

Anne Cerulli, life tenant

13641 Alderwood Lane, 35B, Seal Beach,
CA 90740

Sec.

15-T142N-R83W

Anthony James Cerulli, 2227 E. Everett Place, Orange, CA 92867 Sec. 15-T142N-R83W
remainderman

Nathan Raymond Cerulli, 2227 E. Everett Place, Orange, CA 92867 Sec. 15-T142N-R83W
remainderman

Black Stone Minerals 1001 Fannin, Suite 2020, Houston, TX Sec. 15-T142N-R83W
Company, L.P. 77002

Dorchester Minerals, L.P.

3838 Oak Lawn Avenue, Suite 300, Dallas,
TX 75219

Sec.

15-T142N-R83W

Mike Saba a’/k/a Michael P.
Saba

26560 N. Shore Pl., Hartford, SD 57033

Sec.

15-T142N-R83W

State of North Dakota, for the
use and benefit of the State
Highway Department

608 East Boulevard Avenue, Bismarck, ND
58505-0700

Sec.

15-T142N-R83W

Larry Doll 3155 49th Avenue, New Salem, ND 58563 Sec. 23-T142N-R83W

Ann Doll 4601 McKenzie Drive SE, Mandan, ND Sec. 23-T142N-R83W
58554

Larry Doll 3155 49th Avenue, New Salem, ND 58563 Sec. 23-T142N-R83W

Williston Projects, Inc.

3345 Highway 132, Rayville, LA 71269

Sec.

23-T142N-R83W
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Nick Freidig 17220 Schuch Lane, Stanwood, WA 56201 Sec. 23-T142N-R83W

Leo Freidig 1106 W. 14th St., Willmar, MN no zip code | Sec. 23-T142N-R83W
of record56201

Johanna Rambur Jackson 3420 11th Place N., Renton, WA 98056 Sec. 23-T142N-R83W

Murex Petroleum Corporation

515 N. Sam Houston Parkway East, Suite
485, Houston, TX 77060

Sec. 23-T142N-R83W

Alan G. Cypert

6467 Glennox St., Dallas, TX 75214

Sec. 23-T142N-R83W

Missiana L.L.C. 15311 Vantage Parkway West, Suite 201, Sec. 23-T142N-R83W
Houston, TX 77032
Matt Freidig Jr. 2202 E. Rosser, Bismarck, ND 58501 Sec. 23-T142N-R83W

Cynthia C. Fowler, as Trustee
of The Cotton 4 Mineral Trust

1411 North Boulevard, Houston, TX 77006

Sec. 23-T142N-R83W

Michael H. Dunn

1128 South 7th Street, Bismarck, ND 58504

Sec. 23-T142N-R83W

James M. Dunn

116 Center Street, Bismarck, ND 58504

Sec. 23-T142N-R83W

Alice R. Dunn Thompson

116 Center Street, Bismarck, ND 58504

Sec. 23-T142N-R83W

Cynthia C. Fowler, as Trustee
of The Cotton 6 Mineral Trust

1411 North Boulevard, Houston, TX 77006

Sec. 23-T142N-R83W

George E. Moss Jr. and John
K. Moss, as joint tenants

4360 Worth Street, Los Angeles, CA 90063

Sec. 23-T142N-R83W

Alexander F. Rolle and
Andrew Rolle, as Trustees of
The Andrew Rolle O & G
Trust

2105 Adair, San Marino, CA 91108

Sec. 23-T142N-R83W

Henry O. Bergloff

606 North Addison, Villa Park, IL 60181

Sec. 23-T142N-R83W

Raymond A. Bergloff

22712 Brenford Street, Woodland Hills, CA
91364

Sec. 23-T142N-R83W

Cleone I. Fredrickson

Box 9116, Brooks, OR 97305

Sec. 23-T142N-R83W

Laurence S. Bergloff

9900 Oakland Avenue South, Bloomington,
MN 55420

Sec. 23-T142N-R83W

Beatrice L. Ottema

9901 Oakland Avenue South, Bloomington,
MN 55420

Sec. 23-T142N-R83W

Alfred O. Bergloff

2528 Atlas Drive, Bismarck, ND 58501

Sec. 23-T142N-R83W

Mardi Albers, as purported P.O. Box 164, Grass Range, MT 59032 Sec. 23-T142N-R83W
successor to the Estate of

Joyce Albers

Claudette Yantzer, as P.O. Box 180, Killdeer, ND 58640 Sec. 23-T142N-R83W
purported successor to the

Estate of Joyce Albers

Daniel Bergloff 1232 W. 450 #46, Clearfield, UT 84015 Sec. 23-T142N-R83W
Norman Berglof 1232 W. 450 #46, Clearfield, UT 84015 Sec. 23-T142N-R83W
Vylo Raye Glasgow 2029 Canyon Drive, Billings, MT 59102 Sec. 23-T142N-R83W

Renee K. Hicks

16690 S.W. Vincent St., Aloha, OR 97007

Sec. 23-T142N-R83W

Constance M. Russell and
Robert L. Russell, as Trustees
of The Constance M. Russell
Trust executed March 15,
1993

6000 NE Livingston Road, Camas, WA
98607

Sec. 23-T142N-R83W
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Keith H. Albers

2333 Portola Drive #46, Santa Cruz, CA
95062

Sec. 23-T142N-R83W

Roberta L. Herman

20247 Homestead Drive, Oregon City, OR
97045

Sec. 23-T142N-R83W

State of North Dakota

1707 N 9th Street, Bismarck, ND 58501

Sec. 36-T142N-R84W

John M. Haag and Beata Haag

P. O. Box 353, Center ND 58530

Sec. 36-T142N-R84W

Larry J. Doll and Faye Doll

5801 Lake Shore Est., Lot 9, Beulah, ND
58523

Sec. 25-T142N-R83W

Monsadius J. Hatzenbihler
Estate, c/o Denise Brorby and
Jill Bosch

265 93rd Street SE, Strasburg, ND 58573

Sec. 25-T142N-R83W

Red Crown Royalties, LLC

1490 W Canal Court; Ste. 3000, Littleton,
CO 80120

Sec. 25-T142N-R83W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, 11, Co-
Trustees of the L. F. Rooney
II, Trust created by the Lucy
T. Rooney 1992 GST Exempt
Family Trusts under Trust
Agreement dated August 18,
1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 25-T142N-R83W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, III, Co-
Trustees of the Patrick T.
Rooney Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 25-T142N-R83W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, III, Co-
Trustees of the Timothy P.
Rooney Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 25-T142N-R83W
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Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, III, Co-
Trustees of the James Harris
Rooney Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

| Legal Description

Sec. 25-T142N-R83W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, 111, Co-
Trustees of the Lucy Rooney
Kapples Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 25-T142N-R83W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, III, Co-
Trustees of the Rebecca Finch
Rooney Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18,1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 25-T142N-R83W

Eileen Rooney Hewgley, 427 S Boston Avenue; Ste. 304, Tulsa, OK Sec. 25-T142N-R83W
L.L.C. 74103
RLand, L.L.C. 401 S Boston Avenue; Ste. 2400, Tulsa, OK | Sec. 25-T142N-R83W

74103

Osprey Rersources, Inc.

P. O. Box 56449, Houston, TX 77256-6449

Sec. 25-T142N-R83W

Mary Michael Genung 885 Live Oak Ridge Road, Austin, TX Sec. 25-T142N-R83W
78746

Gonzaga University Law 1224 E Euclid, Spokane, WA 99207 Sec. 25-T142N-R83W

Department

Frase-Tucker Resources, LLC

P. O. Box 994486, Redding, CA 96099

Sec. 25-T142N-R83W

Tenneco Oil Company

P. O. Box 3119, Englewood, CO 80155
AND

1001 Louisiana, P. O. Box 2511, Houston,
TX 77252-2511

Sec. 25-T142N-R83W

John M. Haag and Beata Haag

P. O. Box 353, Center, ND 58530

Sec. 24-T142N-R84W
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Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, III, Co-
Trustees of the L. F. Rooney
III, Trust created by the Lucy
T. Rooney 1992 GST Exempt
Family Trusts under Trust
Agreement dated August 18,
1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 24-T142N-R84W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, III, Co-
Trustees of the Patrick T.
Rooney Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18,1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 24-T142N-R84W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, III, Co-
Trustees of the Timothy P.
Rooney Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 24-T142N-R84W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, III, Co-
Trustees of the James Harris
Rooney Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 24-T142N-R84W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney, III, Co-
Trustees of the Lucy Rooney
Kapples Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 24-T142N-R84W
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Patrick T. Rooney, Tlmothy P
Rooney, James Harris Rooney,
and L. F. Rooney, IiI, Co-
Trustees of the Rebecca Finch
Rooney Trust created by the
Lucy T. Rooney 1992 GST
Exempt Family Trusts under
Trust Agreement dated August
18, 1992

7 Spring Creek Road, Muskogee, OK 74401

Sec. 24-T142N-R84W

Eileen Rooney Hewgley, 427 S Boston Avenue; Ste. 304, Tulsa, OK Sec. 24-T142N-R84W
L.L.C. 74103
RLand, L.L.C. 401 S Boston Avenue; Ste. 2400, Tulsa, OK | Sec. 24-T142N-R84W

74103

Osprey Rersources, Inc.

P. O. Box 56449, Houston, TX 77256-6449

Sec. 24-T142N-R84W

Mary Michael Genung

885 Live Oak Ridge Road, Austin, TX
78746

Sec. 24-T142N-R84W

Gonzaga University Law
Department

1224 E Euclid, Spokane, WA 99207

Sec. 24-T142N-R84W

Carlotta B. Tyler

Elk River MN 55330

Sec. 25-T142N-R84W

E. L. Gunberg

No street address, Minneapolis, MN 55111

Sec. 25-T142N-R84W

0. P. Curry

No street address, Minneapolis, MN 55111

Sec. 25-T142N-R84W

P. H. Phillips

5444 Fremont Ave S, Minneapolis, MN
55419-1625

Sec. 25-T142N-R84W

Albert A. Reed

No street address or zip code of record,
Minneapolis, MN

Sec. 25-T142N-R84W

Frances R. Kary

1709 Linda Drive, Mandan, ND 58554

Sec. 25-T142N-R84W

Cecelia Hatzenbihler

P. O. Box 283, Center, ND 58530

Sec. 25-T142N-R84W

Elizabeth Hatzenbihler

P. O. Box 325, Center, ND 58530

Sec. 25-T142N-R84W

Joyce Barrick

835 Harrington Street SW, Hutchinson, MN
55350-3013

Sec. 25-T142N-R84W

Richard Himmelspach

8983 Sheridan Lake Road, Rapid City, SD
57702-9064

Sec. 25-T142N-R84W

Gary Himmelspach

4201 Old Red Trail NW, Mandan, ND
58554-1352

Sec. 25-T142N-R84W

Michele Curtis

710 3rd Avenue SE, Jamestown, ND 58401

Sec. 25-T142N-R84W

Robert Himmelspach

6298 Fox Run Drive, Idaho Falls, ID 83402-
5876

Sec. 25-T142N-R84W

Mary Nelson

5004 Cornice Drive, Bismarck, ND 58503

Sec. 25-T142N-R84W

Becky Martin

10049 N 27th E, Idaho Falls, ID 83401-6437

Sec. 25-T142N-R84W

Beverly Moon

#4 Manor Lane, Rossville, GA 30741

Sec. 25-T142N-R84W

Jeanette Brown

HC 2, Box 154, Hensler, ND 58530

Sec. 25-T142N-R84W

Joseph Schmidt
¢/o Kenneth Schmidt

2205 36th Avenue SW, Center, ND 58530

Sec. 25-T142N-R84W

Kenneth J. Schmidt, Personal
Representative of the Monica
Schmidt Estate

2205 36th Avenue SW, Center, ND 58530

Sec. 25-T142N-R84W
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Kenneth J. Schmidt, Trustee of | 2205 36th Avenue SW, Center, ND 58530 Sec. 25-T142N-R84W
the Monica Schmidt Trust

U/W DTD 1/18/2002

Joseph Schmidt 3581 22 Street SW, Center, ND 58530 Sec. 19-T142N-R83W
Kenneth J. Schmidt, Trustee of | 2205 36th Avenue SW, Center, ND 58530 Sec. 19-T142N-R83W
the Monica Schmidt Trust

U/W DTD 1/18/2002

Robert A. Wilbrandt, Executor
of Harold M. Tripp Estate

P. O. Box 85, Crystal Lake, IL 60039

Sec.

19-T142N-R83W

Mary S. Tripp

P. O. Box 85, Crystal Lake, IL. 60039

Sec.

19-T142N-R83W

Matthias A. Erhardt and
Josephine Erhardst, as co-
trustees of the Erhardt Family
Trust dated June 13, 2006

2121 35th Avenue SW, Center, ND 58530

Sec.

19-T142N-R83W

June T. Nelson

15100 Interlachen Drive, # 212, Silver
Springs, MD 20906

Sec.

19-T142N-R83W

Anna [. V. Kiebert

No address of record

Sec.

19-T142N-R83W

William V. Kiebert

No address of record

Sec.

19-T142N-R83W

Mary E. Tripp No street address or zip of record. USPS.com | Sec. 19-T142N-R83W
for zip, Faribault, MN 55021

Joey Nagel RR1, Box 256, Center, ND 58530 Sec. 1-T141N-R83W

Jerry Nagel RR1, Box 256, Center, ND 58530 Sec. 1-T141N-R83W

Richard A. Schwalbe and Lila | HC 2, Box 254, Center, ND 58530 Sec. 1-T141N-R83W

M. Schwalbe, as joint tenants

Carl Schwalbe HC 2 Box 258, Center ND 58530 Sec. 1-T141N-R83W
Rolland Schwalbe HC 2 Box 258, Center ND 58530 Sec. 1-T141N-R83W
Loren Schwalbe 603 3rd Ave. NE, Mandan, ND 58554 Sec. 1-TI141N-R83W
Albert Schwalbe 502 3rd Ave. NW, Mandan ND 58554 Sec. 1-T141N-R83W
State of North Dakota, N.D. 1707 N 9th St, Bismarck, ND 58501-5523 Sec. 1-T141N-R83W

Dept. of Trust Lands

Richard A. Schwalbe and Lila
M. Schwalbe, as joint tenants

HC 2, Box 254, Center, ND 58530

Sec.

12-T141N-R83W

Albert Schwalbe 502 3rd Ave. NW, Mandan, ND 58554 Sec. 12-T141N-R83W
Fred Schwalbe Center ND 58530 Sec. 12-T141N-R83W
Raynold Schwalbe Center ND 58530 Sec. 12-T141N-R83W
Walter Schwalbe Center ND 58530 Sec. 12-T141N-R83W
Julie Hatzenbihler P.O. Box 325, Center, ND 58530 Sec. 12-T14IN-R83W
Rodney J. Hatzenbihler 2660 30th Avenue, Center, ND 58530 Sec. 12-T141N-R83W
Nancy Henke and Dwight P.O. Box 90, Hazen, ND 58545 Sec. 12-T14IN-R83W
Henke, as joint life tenants

Melissa Hatlestad 2372 Harmon Lane N, Mandan, ND 58554 Sec. 12-T141N-R83W
Travis Henke 965 Gregory Lane, Mountain Home, ID Sec. 12-T141N-R83W

83647

Bonnie Schwab

3203 Mink Avenue, Gillette, WY 82716

Sec.

12-T141N-R83W

Peggy Gobar 504 Garden Ave. NW, West Fargo, ND Sec. 12-T141N-R83W
58078
Annette Hatzenbihler 310 W. Tonk, Gillette, WY 82718 Sec. 12-T141N-R83W
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Brent Hatzenbihler 310 W. Tonk, Gillette, WY, 82718 Sec. 12-T14IN-R83W
Randy Hatzenbihler P.O. Box 325, Center, ND 58530 Sec. 12-T141N-R83W
State of North Dakota, N.D. 1707 N 9th St, Bismarck, ND 58501-5523z Sec. 12-T141N-R83W

Dept. of Trust Lands

United States of America

No address of record

Sec

. 12-T141IN-R83W

Reda Renee Clinton and
Stephanie A. Clarys, as joint
tenants

3135 27th St. SW, Center, ND 58530

Sec

. 14-T14IN-R83W

Michael P. Hilton 3135 27th St. SW, Center, ND 58530 Sec. 14-T141N-R83W
Oliver County Oliver County Courthouse, 115 W Main, Sec. 14-T141N-R83W
Center, ND 58530
John Barnhardt 1511 North 21st Street, Bismarck, ND 58501 | Sec. 14-T141N-R83W
Gail M. Hilton 3195 27th St., Center, ND 58530 Sec. 14-T14IN-R83W
Delmar Hagerott 3170 27th Street, Center, ND, 58530 Sec. 14-T141N-R83W
Arline Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 14-T14IN-R83W
Delvin Bueligen 709A 3rd Ave. SE, Mandan, ND 58554 Sec. 14-T141N-R83W
Lowell Bueligen 13621 Homestead Lane, Riverton, UT 84065 | Sec. 14-T141N-R83W
Rodella Hausauer 1611 Castillian Way, Mundelein, IL 60060 Sec. 14-T141N-R83W

James Orgaard

9589 Brentford Drive, Highlands Ranch, CO
80126

Sec.

14-T141N-R83W

Clifford Orgaard 11839 Forada Beach Road SE, Unit A, Sec. 14-T141N-R83W
Alexandria, MN 56308

Steven Orgaard 2935 Manitoba Lane, Bismarck, ND 58501 Sec. 14-T141N-R83W

Michael Orgaard 3010 27th Street, Center, ND 58530 Sec. 14-T141N-R83W

Dale Barnhardt 3199 27th Street, Center, ND 58530 Sec. 14-T14IN-R83W

Alan Schwalbe 3175 27th St., Center, ND 58530 Sec. 14-T141N-R83W

United States of America No address of record Sec. 14-T141N-R83W

Jeff Erhardt ad Mary Erhardt, | 2161 34th Ave. SW, Center, ND 58530 Sec. 20-T142N-R83W

as joint tenants

Yolanda Bittner 3428 Highway 25, Center, ND 58530 Sec. 20-T142N-R83W

"State of North Dakota 1707 N 9th St, Bismarck, ND 58501-5523 Sec. 20-T142N-R83W

N.D. Dept. of Trust Lands"

Federal Land Bank of Saint 375 Jackson Street, P.O. Box 64949, St. Pau, | Sec. 20-T142N-R83W

Paul MN 55164-0949

General Council of the 1445 N. Boonville Avenue, Springfield MO | Sec. 20-T142N-R83W

Assemblies of God 65802-1894

North Dakota District Council | 1724 North Grandview Lane, Bismarck ND | Sec. 20-T142N-R83W

of the Assemblies of God 58503

Matthias A. Erhardt and
Josephine Erhardt, as co-
trustees of the Erhardt Family
Trust dated June 13, 2006

2121 35th Ave. SW, Center, ND 58530

Sec

.20-T142N-R83W

United States of America

No address of record

Sec

. 20-T142N-R83W

Carl Schwalbe

HC 2 Box 258, Center ND 58530

Sec

. 26-T142N-R83W

Heirs or Devisees of the Estate
of Loren Schwalbe, deceased

3520 81st Ave. SE, Unit 15, Jamestown, ND
58401

Sec

.26-T142N-R83W

Rolland Schwalbe

HC 2 Box 258, Center ND 58530

Sec

.26-T142N-R83W
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Mineral Owners, Lessees

and Operators Mailing Address ‘Legal Description
Marie Mosbrucker 127 Klein Avenue, Center, ND 58530 Sec. 26-T142N-R83W
Raymond Friedig 523 South Anderson Street, Bismarck, ND Sec. 26-T142N-R83W

58504

Duane Friedig

1706 East Bowman Avenue, Bismarck, ND
58504

Sec. 26-T142N-R83W

Shirley Hilzendeger 110 Klein Avenue, Center, ND 58530 Sec. 26-T142N-R83W
Sacred Heart Hospice 1200 12th Street SW, Austin, MN 55912 Sec. 26-T142N-R83W
Donatory Corporation

John J. Krauth Dumont MN 56236 Sec. 26-T142N-R83W
Larry Doll 3155 49th Avenue, New Salem, ND 58563 Sec. 26-T142N-R83W
Ann Doll 4601 McKenzie Drive SE, Mandan, ND Sec. 26-T142N-R83W

58554
T. F. Hodge 1113 Continental Bank Building, Fort Sec. 26-T142N-R83W

Worth, TX No zip code of record

Pierce Exploration &
Production Corporation

1133 Bal Harbor Blvd., #1139, Punta Gorda,
FL 33950

Sec. 26-T142N-R83W

Marshall & Winston, Inc.

P.0O. Box 50880, Midland, TX 79710-0880

Sec. 26-T142N-R83W

State of North Dakota, N.D.
Dept. of Trust Lands

1707 N 9th St, Bismarck, ND 58501-5523

Sec. 26-T142N-R83W

Dale Barth

2255 33rd Ave. SW, Center, ND 58530

Sec. 27-T142N-R83W

Kathryn S. Wilson

1941 St. Johns Road, Apt. #34, Seal Beach,
CA 90740

Sec. 27-T142N-R83W

Margaret A. Flavin

1240 Fourth Avenue, Los Angeles, CA
90019

Sec. 27-T142N-R83W

Bradley Ferderer, as trustee of
the Thomas A. Ferderer
Residuary Trust

Heil, ND 58546

Sec. 28-T142N-R83W

Nick Ferderer

Flasher, ND 58535

AND

912 Summit Bivd, Bismarck ND 58504-
5277

Sec. 28-T142N-R83W

Harry H. Ferderer

907 Cowl Street, Milton Freewater, OR
97862-1682

Sec. 28-T142N-R83W

John R. Ferderer

115 C Street North
Richardton ND 58652

Sec. 28-T142N-R83W

Eleanor Falstad

2495 15th St. NW
Coleharbor, ND 58531-9449

Sec. 28-T142N-R83W

Joyce Ervin, as personal
representative of the Estate of
Marie M. McGirl, deceased

2073 Rayshire Street, Thousand Oaks CA
91362-2460

Sec. 28-T142N-R83W

Esther Ferderer, as personal
representative of the Estate of
Jake H. Ferderer, deceased

No address of record

Sec. 28-T142N-R83W

Dorene Rambur

500 North 17th Street
Bismarck ND 58501

Sec. 28-T142N-R83W

Norman D. Bunch

6900 Wedgewood Ct., Black Hawk, SD
57718-9680

Sec. 28-T142N-R83W

Kasper Barth

Center ND 58530
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Mineral Owners, Lessees

_ Mailing Address

and Operators Legal Deseription -
Dale Barth 2255 33rd Ave SW, Center, ND 58530 Sec. 28-T142N-R83W
Dusty Backer PO Box 411, Underwood, ND 58576 Sec. 28-T142N-R83W
United States of America No address of record Sec. 28-T142N-R83W

Minnkota Power Cooperative,
Inc.

5301 32nd Avenue S., Grand Forks, ND
58208-3200

AND

1822 Mill Road, P. O. Box 13200, Grand
Forks, ND 58208-3200

Sec

.29-T142N-R83W

Darlene Voegele P. O. Box 45, Stanton, ND 58571 Sec. 29-T142N-R83W
Charles Kuether 3555 28th St., New Salem, ND 58563 Sec. 29-T142N-R83W
Doris Kuether 3555 28th St., New Salem, ND 58563 Sec. 29-T142N-R83W
Wayne Windhorst P. O. Box 45, Stanton, ND 58571 Sec. 29-T142N-R83W
Spindletop Exploration P. O. Box 50787, Midland, TX 79710-0787 | Sec. 29-T142N-R83W
Company, Inc.

Estate of Elizabeth Meader,
deceased

116 Dix Ave., Kingsbury, NY 12809

Sec.

29-T142N-R83W

Estate of Mildred Doyle,
deceased

6 Tower Street, Red Hook, NY 12571

Sec.

29-T142N-R83W

Shirley A. Kilgour

6 Tower Street, Red Hook, NY 12571

Sec.

29-T142N-R83W

Denis A. Doyle 9 Spencer Drive, Red Hook, NY 12571 Sec. 29-T142N-R83W

J. F. Millard 5100 Aldrich Avenue South, Minneapolis, Sec. 29-T142N-R83W
MN 55419

Benischek Management, 3600 N. Harvey Parkway, Oklahoma City, Sec. 29-T142N-R83W

L.L.C. OK 73118

H. Gordon Eason

203 Chestnut, Battle Creek, MI 49017

Sec.

29-T142N-R83W

Margaret W. Eason

203 Chestnut, Battle Creek, MI 49017

Sec.

29-T142N-R83W

John H. Carton

Wolverine Tower, Battle Creek, M1

Sec.

29-T142N-R83W

Mack K. Lowrey

P. O. Box 393, Lancaster, TX 75146

Sec.

29-T142N-R83W

Red Crown Royalties, LLC

1490 W Canal Court, Suite 3000, Littleton,
CO 80120

Sec.

29-T142N-R83W

Frase-Tucker Resources, LLC

P.O. Box 994486, Redding, CA 96099

Sec.

29-T142N-R83W

Minnkota Power Cooperative,
Inc.

5301 32nd Avenue S, Grand Forks, ND
58201-3312

AND

1822 Mill Road, P. O. Box 13200, Grand
Forks, ND 58208-3200

Sec.

30-T142N-R83W

Darlene Voegele

P. O. Box 45, Stanton, ND 58571

Sec

. 30-T142N-R83W

John M. Haag and Beata Haag,
as joint tenants

P. O. Box 353, Center ND 58530

Sec

.30-T142N-R83W

Osprey Resources, Inc.

PO Box 56449, Houston, TX 77256-6449

Sec

.30-T142N-R83W

Mary Michael Genung

885 Live Oak Ridge Road, West Lake Hills,
TX 78746

Sec

.30-T142N-R83W

Patrick T. Rooney, Timothy P.
Rooney, James Harris Rooney,
and L. F. Rooney 111, as co-
trustees of the L. F. Rooney 111
Trust

7 Spring Creek Road, Muskogee OK 74401

Sec

. 30-T142N-R83W
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Mineral Owners, Lessees
and Oper