BEFORE THE INDUSTRIAL COMMISSION

OF THE STATE OF NORTH DAKOTA

IN THE MATTER OF A HEARING CALLED
ON A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF BLUE
FLINT SEQUESTER COMPANY, LLC
REQUESTING CONSIDERATION FOR THE
GEOLOGIC STORAGE OF CARBON
DIOXIDE IN THE BROOM CREEK
FORMATION FROM THE BLUE FLINT
ETHANOL FACILITY IN THE STORAGE
FACILITY LOCATED IN SECTIONS 11, 12,
13, 14, AND 24, TOWNSHIP 145 NORTH,
RANGE 83 WEST AND SECTIONS 6, 7, 8, 17,
18, AND 19, TOWNSHIP 145 NORTH,
RANGE 82 WEST, MCLEAN COUNTY,
NORTH DAKOTA PURSUANT TO NORTH
DAKOTA  ADMINISTRATIVE  CODE
SECTION 43-05-01.

ORDER OF THE COMMISSION

THE COMMISSION FINDS:

CASE NO. 29888
ORDER NO. 32474

(1) This cause came on for hearing at 9:00 a.m. on the 21st day of March, 2023.

(2) Blue Flint Sequester Company, LLC (Blue Flint) made application to the Commission
for an order requesting consideration for the geologic storage of carbon dioxide in the Broom
Creek Formation from the Blue Flint Ethanol (BFE) facility in the storage facility located in
Sections 11, 12, 13, 14, and 24, Township 145 North, Range 83 West, and Sections 6, 7, 8, 17, 18,
and 19, Township 145 North, Range 82 West, McLean County, North Dakota, pursuant to North

Dakota Administrative Code (NDAC) Chapter 43-05-01.

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

necessary.

(4) Case Nos. 29888, 29889, and 29890 were combined for the purposes of hearing.
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(5) Case No. 29889, also on the March 21, 2023 docket, is a motion of the Commission to
consider the amalgamation of storage reservoir pore space, pursuant to a Storage Agreement by
Blue Flint for use of pore space falling within portions of Sections 11, 12, 13, 14, and 24, Township
145 North, Range 83 West, and Sections 6, 7, 8, 17, 18, and 19, Township 145 North, Range 82
West, McLean County, North Dakota, in the Broom Creek Formation, and to determine it has been
signed, ratified, or approved by owners of interest owning at least sixty percent of the pore space
interest within said lands, pursuant to North Dakota Century Code (NDCC) Section 38-22-10.

(6) Case No. 29890, also on the March 21, 2023 docket, is a motion of the Commission to
consider to determine the amount of financial responsibility to be required of Blue Flint for the
geologic storage of carbon dioxide from the BFE facility in the storage facility located in Sections
11, 12, 13, 14, and 24, Township 145 North, Range 83 West, and Sections 6, 7, 8, 17, 18, and 19,
Township 145 North, Range 82 West, McLean County, North Dakota, in the Broom Creek
Formation, pursuant to NDAC Section 43-05-01-09.1

(7) The record in these matters was left open to receive additional information from Blue
Flint. Such information was received on May 1, 2023, and the record was closed.

(8) The Commission received a notice of filing of the application from Blue Flint, addressed
to Bradley Schafer, on February 6, 2023. Blue Flint was questioned by Commission staff at the
hearing on March 21, 2023, if proper notice pursuant to NDCC Section 38-22-06 and NDAC
Section 43-05-01-08 was given to Bradley Schafer. Blue Flint provided a supplemental affidavit
on April 14,2023, indicating Bradley Schafer was provided a notice out of an abundance of caution
because he was listed as a potential heir on a Proof of Death and Heirship document, even though
he does not own any interests of record within the notice area. Exhibit A of the supplemental
affidavit is the Proof of Death and Heirship filed with McLean County on May 20, 2013, by The
Falkirk Mining Company for the NW/4 of Section 4 and NW/4 of Section 13, Township 145 North,
Range 83 West, and the SE/4 of Section 32, Township 146 North, Range 83 West, McLean
County, North Dakota. Only the NW/4 of Section 13, Township 145 North, Range 83 West, is
within the hearing notification area as shown by Figure 1-1 of the application and Exhibit 2
provided by Blue Flint at the hearing on March 21, 2023, shows The Falkirk Mining Company to
be the owner of the pore space.

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, Blue Flint, 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.

(9) The Commission gave at least a thirty-day public notice and comment period for the
draft storage facility permit and issued all notices using methods required of all entities under
NDCC Section 38-22-06 and NDAC Section 43-05-01-08. Publication was made February 1,
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2023, and the comment period for written comments ended at 5:00 PM CDT March 20, 2023. The
hearing was open to the public to appear and provide comments.

(10) The Commission received a letter from the State Historical Society of North Dakota on
March 13, 2023, indicating it reviewed the application of Blue Flint and recommends a Class III
(pedestrian survey) in the project area for portions of Sections 6, 8, 17, 18, and 19, Township 145
North, Range 82 West, and portions of Sections 11, 12, 13, 14, and 24, Township 145 North, Range
83 West, McLean County, North Dakota. Blue Flint committed to the State Historical Society of
North Dakota, in a letter dated April 10, 2023, that a commissioned analysis of cultural resources
proximate to the areas of surface disruptions shows no recorded sites are anticipated to be
impacted, that several Class III surveys have already been completed within the project area, and
project construction will include protocols for immediate stoppage of work in the event of cultural
resource discovery.

(11) Steven Heger (Heger) appeared on March 21, 2023, to provide testimony, and submit a
letter supplementing his testimony. Heger testified to owning surface acreage directly south of the
power plant within the hearing notice area and being a tenant for Falkirk Mine within the storage
facility area, including farming around the MAG #1 (File No. 37833) well location.

Heger testified both verbally and in his letter that he is not against the project but that the project
falls short of the intent of NDCC Section 38-22-07 of the Carbon Storage Underground Storage
Rules [sic; Heger meant to reference 38-22-08], that requires the applicant to get consent of at least
60% of the pore space owners to go forward with the project. Heger states in his letter that within
the Hearing Notification Area, the land ownership is as follows: Falkirk Mine 56%; Rainbow
Energy/Midwest Ag 23%; and private landowners 21%. Heger states he heard during the hearing
that the applicant spoke about having approximately 91% consent. Heger testified to and stated in
his letter that within the Project Storage Area, the land ownership is as follows: Falkirk Mine 64%;
Rainbow Energy/Midwest Ag 26%; and private landowners 10%. Heger testified that with such a
small percentage of private land ownership in the proposed area there is no incentive for the energy
industry to work with local private landowners. Heger questioned what percent of private
landowners have signed the leases or if only the corporations have signed the leases.

Heger stated there could be more collaboration on where they placed what he thought were
groundwater test wells located east of the MAG #1 well, because it is not conducive to agricultural
production to have to farm around all of them.

Heger is concerned with the amount of kochia, a noxious weed, located on the MAG #1 well
location and would like to see it addressed.

Heger questioned what effect the project would have on Falkirk Mine’s bond release and the value
of the land. He stated that after the mining is done the land is supposed to go back to the public
and that it is a joint goal between his family and the mine that the land return to his family’s
ownership.

(12) The Commission notes the following in response to Heger’s testimony:
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NDCC Section 38-22-08(4) requires the storage operator to make a good-faith effort to get the
consent of all persons who own the storage reservoir’s pore space and NDCC Section 38-22-08(5)
requires the storage operator to obtain the consent of persons who own at least sixty percent of the
storage reservoir’s pore space. Exhibit 2 shows Blue Flint has leased approximately 91.3% of the
pore space acreage, with 1.6% attributable to private landowners. Blue Flint testified they have
made multiple efforts to communicate with the pore space owners throughout the development of
the project and have made a good-faith effort to get the consent of all persons who own pore space
in the storage area. Blue Flint also provided that Exhibit 2 indicates which members have signed
a lease and a copy will be mailed to Heger.

A soil gas profile station located on the MAG #1 wellsite and a Fox Hills groundwater well located
directly south of the southwest corner of said wellsite, are the only soil gas and groundwater
monitoring test wells to be located near the MAG #1 wellsite, as shown by Figures 5-3 and 5-5 of
the application. Blue Flint testified the test wells located east of the MAG #1 well are not associated
with their carbon storage project but instead are associated with a project between the mine and
Rainbow Energy.

NDAC Section 43-02-03-28 states in part, “Any rubbish or debris that might constitute a fire
hazard shall be removed to a distance of at least one hundred fifty feet from the vicinity of wells
and tanks... All vegetation must be removed a safe distance from any production or injection
equipment to eliminate a fire hazard.”

Exhibit 2 indicates The Falkirk Mining Company has signed the pore space lease for all acreage it
owns within the storage facility area. Figures 3-21 and 5-5 of the application show the location of
surface infrastructure planned for the project will not be located on reclaimed mine land. Blue Flint
testified the project facilities and infrastructure locations would not impact current or future mining
activities and surface agreements for the locations of the MAG #1, MAG #2, and flow line have
been executed with the mine.

(13) Michael Johnson (Michael) appeared on March 21, 2023, to provide testimony. Michael
testified to owning property west of the power plant, specifically 50 acres in Section 18, Township
145 North, Range 82 West; having shared ownership of a quarter (160 acres) that is divided
between his family members; he owned the property under Falkirk Power Plant but it was taken
from him by eminent domain in the past; two years ago Midwest Ag Energy made him an offer of
five-thousand dollars ($5,000) an acre to lease his property which he declined; but they continue
to ask him to sign a lease, stating if he signs, he will get a five-hundred dollar ($500.00) bonus and
if he does not they will go through the state process and he does not get the bonus; and Blue Flint
is offering him fifty cents a metric ton to store carbon dioxide, while the US government gives
corporations eighty-five dollars ($85.00) a metric ton.

Michael testified there is no incentive for Blue Flint to clean up and produce less carbon dioxide
if it is allowed to pump it underground.

(4)



Case No. 29888
Order No. 32474

Michael testified he owns the mineral rights for his property and questioned if the carbon dioxide
underneath his property will be his and if he would be paid if they decided in the future to pump it
back out.

(14) The Commission notes the following in response to Michael’s testimony:

NDCC Section 38-22-10 states “If a storage operator does not obtain the consent of all persons
who own the storage reservoir’s pore space, the Commission may require that the pore space
owned by nonconsenting owners be included in a storage facility and subject to geologic storage.”
NDCC Section 38-22-08(14) states “That all nonconsenting pore space owners be equitably
compensated.” Blue Flint testified that all pore space owners would be compensated in the same
fashion regardless of if they signed a pore space lease.

NDCC Section 38-22-01 states in part, “It is in the public interest to promote the geologic storage
of carbon dioxide. Doing so will benefit the state and the global environment by reducing
greenhouse gas emissions.”

NDCC Section 38-22-16 states in part, “The storage operator has title to the carbon dioxide
injected into and stored in a storage reservoir and holds title until the Commission issues a
certificate of project completion.” NDCC Section 38-22-17(6) states in part, that once a certificate
is issued, the title is acquired by the state.

(15) Margo Johnson (Margo) appeared on March 21, 2023, to provide testimony. Margo
testified she does not own land across from the power plant but was born and raised in North
Dakota. Margo stated her brother (Michael) spoke mostly about what she had to say. Margo stated
she has no issue with carbon capture but has an issue with companies not reducing their carbon
footprint and being held accountable.

Margo questioned if society honestly knows the results carbon will have when it is stuck
underground. Margo questioned the reliability of modeling and asked if a forty-year study had
been done on carbon capture.

(16) The Commission notes the following in response to Margo’s testimony:

The equation of state reservoir simulator used by Blue Flint is Computer Modelling Group LTD.’s
GEM software, a United States Environmental Protection Agency (EPA) acknowledged existing
software used for the development of geologic sequestration models. Commission staff reviewed
all inputs for Blue Flint’s reservoir model and also used Computer Modelling Group LTD.’s GEM
software to verify the outputs given by Blue Flint.

NDAC Section 43-05-01-05.1, states in part, that the reevaluation date of the area of review is not

to exceed five years from the date of first injection. Monitoring and operational data will be used
to inform the reservoir model used during the reevaluation of the area review.
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(17) Blue Flint’s application provides adequate data to show suitability of the Broom Creek
Formation for geologic storage of carbon dioxide in the facility area.

(18) Blue Flint’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.

Blue Flint was questioned by Commission staff on March 21, 2023, on how the pressure and
temperature parameters in the GEM model were derived. Blue Flint provided supplements on April
11, 2023, and May 1, 2023 and the Commission finds these supplements adequately account for
how the pressure and temperature values used in the GEM model were derived and that the values
used in the GEM model produce a conservative plume boundary.

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

(20) The BFE facility is a dry mill ethanol production plant located in McLean County, North
Dakota, near the city of Underwood. Carbon dioxide is emitted from the fermentation process
during ethanol production. Blue Flint testified that the BFE facility is operated by Blue Flint
Ethanol LLC; and that Blue Flint Ethanol LLC, Blue Flint Sequester Company, LLC, and Midwest
AgEnergy Group, LLC are all subsidiaries of Harvestone Low Carbon Partners.

(21) The BFE facility currently emits an annual average of 200,000 metric tons of carbon
dioxide that is expected to be captured, dehydrated, compressed, transported to a Class VI well by
a flow line, and then injected. Blue Flint testified that 220,000 metric tons would be the maximum
anticipated volume the BFE facility could produce in a year. Blue Flint testified that in addition to
the dynamic reservoir simulation for an anticipated scenario of 200,000 metric tons a year, an
additional scenario was run to determine the maximum amount of carbon dioxide that could be
injected using the bottom hole pressure and wellhead pressure constraints. The results of this
maximum case scenario indicated a volume exceeding the 220,000 metric tons annual volume
being proposed would be obtainable without exceeding the maximum bottom hole pressure
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constraint, derived as ninety percent of the fracture pressure gradient for the Broom Creek
Formation.

(22) The entire length of the 3-mile flow line to be utilized for carbon dioxide transportation
from the capture facility (carbon dioxide injection facility) to the wellhead falls within the facility
area delineation and is under the jurisdiction of the Commission.

(23) The flow line will be constructed using FlexSteel, a 3-layer flexible steel pipe product
with inner and outer layers containing a carbon dioxide resistant polyethylene liner and other
materials that will be carbon dioxide resistant in accordance with API 171J (2017) requirements.
Blue Flint testified the flow line will be rated at 2,250 psi and 150 degrees Fahrenheit, and the
anticipated liquefaction pressure will be approximately 1,760 psi.

(24) The flow line will be equipped with flowmeters, pressure gauges, and a Supervisory
Control and Data Acquisition (SCADA) system to detect leaks. Carbon dioxide detection stations
will be located on the flow line risers and wellhead.

(25) The projected composition of the carbon dioxide stream is greater than 99.98% carbon
dioxide with trace quantities of water, oxygen, nitrogen, methane, acetaldehyde, hydrogen sulfide,
dimethyl sulfide, ethyl acetate, isopentyl acetate, methanol, ethanol, acetone, n-Propanol, and
n-Butanol.

(26) The MAG #1 well is a stratigraphic test well that was used for reservoir characterization
and constructed to Class VI requirements, located 295 feet from the north line and 740 feet from
the west line of Section 18, Township 145 North, Range 82 West, McLean County, North Dakota.
This well is to be converted to a Class VI injection well.

(27) The MAG #2 well is proposed to be located approximately 820 feet from the south line
and 165 from the east line of Section 7, Township 145 North, Range 82 West, McLean 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.

(28) Blue Flint created a geologic model based on site characterization as required by NDAC
Section 43-05-01-05.1 to delineate the area of review. Data utilized included seismic survey data,
geophysical logs from nearby wells, and core data. Structural surfaces were interpolated with
Schlumberger’s Petrel software, and included formation top depths, data collected from the MAG
#1, the Flemmer #1 (File No. 34243), the J-LOC #1 (File No. 37380), the BNI #1 (File No. 34244),
the ANG #1 (Class I well), and two 3D seismic surveys conducted at the Flemmer #1 and MAG
#1 locations. Due to uncertainty in sonic log values related to washouts in the Broom Creek
Formation in the MAG #1 well, publicly available variograms from the Minnkota Center MRY'S
Broom Creek Storage Facility #1 (Facility No. 90000330) were used to inform lithofacies and
petrophysical properties in the geologic model. The variograms were selected as they provided a
generalized representation of property distributions expected in the Broom Creek Formation.
Based on the reservoir pressure obtained from the MAG #1 well, critical threshold pressure for
this storage facility exists in the Broom Creek Formation prior to injection. Critical threshold
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pressure has the same meaning as pressure front, defined in NDAC Section 43-05-01-01, for area
of review delineation purposes. EPA’s “UIC Program Class VI Well Area of Review Evaluation
and Corrective Action Guidance” lists several methods to estimate an acceptable pressure increase
for over-pressurized reservoirs, including a multiphase numerical model designed to model
leakage through a single well bore, or through multiple well bores in the formation. Blue Flint used
this method to determine cumulative leakage potential along a hypothetical leaky wellbore without
injection occurring, estimated to be 0.019 cubic meters over 20 years. Incremental leakage with
injection occurring was estimated to be a maximum of 0.005 cubic meters over 20 years. A value
of 1 cubic meter is the lowest meaningful value that can be produced by the Analytical Solution
for Leakage in Multilayered Aquifers (ASLMA) model as smaller values likely represent statistical
noise. An actual leaky wellbore or transmissive conduit would likely communicate with the Inyan
Kara Formation. Blue Flint’s application noted no indications of communication between the
Broom Creek Formation and Inyan Kara Formation were observed, and that nothing in fluid
samples indicated communication to USDWs. The predicted extent of the carbon dioxide plume
from beginning to end of life of the project, at the time when the carbon dioxide plume ceases to
migrate into adjacent cells of the geologic model, was used to define the area of review in this
case. Pursuant to NDAC Section 43-05-01-05(1)(b)(2) the area of review included a one-mile
buffer around the storage facility boundaries. Time lapse seismic surveys will be used to monitor
the extent of the carbon dioxide plume.

(29) The area proposed to be included within the storage facility is as follows:
TOWNSHIP 145 NORTH, RANGE 83 WEST

ALL OF SECTIONS 12 AND 13, THE SE/4 OF SECTION 11, THE NE/4 OF SECTION 14,
AND THE NE/4 OF SECTION 24,

TOWNSHIP 145 NORTH, RANGE 82 WEST
ALL OF SECTIONS 7, 8, 17, AND 18, THE S/2 OF SECTION 6, AND THE N/2 OF
SECTION 19.

ALL IN MCLEAN COUNTY AND COMPRISING OF 4,953.71 ACRES, MORE OR LESS.

(30) Inthe MAG #1 well, the undifferentiated Spearfish and Opeche Formations, hereinafter
referred to as the Spearfish Formation, unconformably overlie the Broom Creek Formation. The
Picard and Poe members of the Piper Formation, hereinafter referred to as the Lower Piper
Formation, overlie the Spearfish Formation. The Broom Creek Formation, the upper confining
Lower Piper-Spearfish Formations, and the lower confining Amsden Formation are laterally
extensive throughout the area of review.

(31) Core analysis of the Broom Creek Formation shows sufficient permeability to be
suitable for the desired injection rates and pressures without risk of creating fractures in the
injection zone. Thin-section investigation shows the Broom Creek Formation is dominated by
quartz, dololmite, anhydrite, and clay (mainly illite/muscovite) minerals. Within the Broom Creek
Formation, feldspar and iron oxide intervals are present. Anhydrite obstructs the intercrystalline
porosity in the upper part of the formation and dolomite in the middle and lower parts. Porosity is
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due to the dissolution of anhydrite in the upper part and the dissolution of quartz and feldspar in
the middle and lower parts. Microfracture in situ tests were not attempted in the MAG #1 well due
to unstable wellbore conditions. A one-dimensional mechanical earth model (1D MEM) was used
to compensate for the lack of microfracture data within the storage facility area. Log data from
MAG #1 well was used to determine ductility and rock strength to characterize stress in the storage
complex to calculate the fracture pressure gradient. Side wall core samples collected in the MAG
#1 well were horizontally oriented and inadequate for multistage triaxial testing. The Matthew and
Kelly method was utilized in Schlumberger’s Techlog software to calculate a fracture gradient of
0.69 psi/ft. This method calculates the fracture gradient from pore pressure and overburden
gradient and was used due to the absence of closure pressure measurements in the Broom Creek
Formation from microfracture testing. Pressure and temperature sensors were set at depths of
4,735 feet and 4,741 feet to record values from the Broom Creek Formation yielding a pore
pressure gradient of 0.512 psi/ft. An overburden gradient of 0.911 psi/ft was extrapolated from the
bulk density log.

Core analysis of the overlying Lower Piper-Spearfish Formations show sufficiently low
permeability to stratigraphically trap carbon dioxide and displaced fluids. Thin-section
investigation shows the siltstone intervals are dominated by clay, quartz, and anhydrite minerals.
Throughout these intervals are occurrences of dolomite, feldspar, and iron oxides. Microfracture
in situ tests were not attempted in the MAG #1 well due to unstable wellbore conditions. A fracture
gradient of 0.69 psi/ft was calculated from the Matthew and Kelly method. The maximum
allowable bottomhole pressure of 2,970 psi is estimated to be ninety percent of the fracture gradient
of the Broom Creek Formation multiplied by the depth of the top perforation in the injection zone.
Injection formation breakdown would be observed and recorded if permitted operational pressures
were exceeded before compromising the confining zone.

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

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

(33) 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.

(34) 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 955 feet at the location of the MAG #1
well, leaving approximately 3,773 feet between the base of the Fox Hills Formation and the top of
the Broom Creek Formation.
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(35) 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 Blue Flint’s application pursuant
to NDAC Section 43-05-01-11.4.

(36) Soil sampling is proposed pursuant to NDAC Section 43-05-01-11.4. A baseline of soil
gas concentrations was initiated in September 2022 and is anticipated to be completed by July
2023. A baseline of soil gas concentrations will be established and submitted to the Commission
for review prior to injection operations. Soil gas profile stations will be located near the MAG #1
well and proposed MAG #2 well locations.

(37) The top of the Inyan Kara Formation is at 3,574 feet, approximately 2,619 feet below
the base of the Fox Hills Formation at the location of the MAG #1 well and it provides an additional
zone of monitoring between the Fox Hills Formation and the Broom Creek Formation to detect
vertical carbon dioxide or fluid movement.

(38) No known or suspected regional faults or fractures with transmissibility have been
identified during the site-specific characterization. Formation imaging logs showed drilling
induced fractures were observed in the Lower Piper Formation. The Spearfish Formation log was
dominated by what appear to be conductive fractures. Seismic data used to characterize the
subsurface within the project area showed no indication of faulting with sufficient vertical extent
to transect the storage reservoir and confining zones. Blue Flint testified that the Spearfish Formation
fractures were filled with precipitated minerals, primarily anhydrite, and all fractures lack sufficient
permeability or vertical extent to act as fluid pathways.

(39) 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.

(40) Geochemical simulation performed with the injection stream and data obtained from the
confining and injection zones determined no observable change in injection rate or pressure.
Simulations of conservatively high carbon dioxide exposure to the cap rock determined that
geochemical changes will be minor and will not cause substantive deterioration compromising
confinement.

(41) 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.

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

(43) Both the injection and monitoring well are proposed to be equipped with DTS fiber optic
cables enabling continuously monitored external mechanical integrity.

(44) 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 Blue Flint Underwood Broom Creek Storage Facility #1 in McLean
County, North Dakota, is hereby authorized and approved.

(2) Blue Flint Sequester Company, LLC, its assigns and successors, is hereby authorized to
store carbon dioxide in the Broom Creek Formation in the Blue Flint Underwood Broom Creek
Storage Facility #1.

(3) The Blue Flint Underwood Broom Creek Storage Facility #1 shall extend to and include
the following lands in McLean County, North Dakota:

TOWNSHIP 145 NORTH, RANGE 83 WEST
ALL OF SECTIONS 12 AND 13, THE SE/4 OF SECTION 11, THE NE/4 OF SECTION 14,
AND THE NE/4 OF SECTION 24,

TOWNSHIP 145 NORTH, RANGE 82 WEST
ALL OF SECTIONS 7, 8, 17, AND 18, THE S/2 OF SECTION 6, AND THE N/2 OF
SECTION 19.

ALL IN MCLEAN COUNTY AND COMPRISING OF 4,953.71 ACRES, MORE OR LESS.

(4) Injection into the Blue Flint Underwood Broom Creek Storage Facility #1 shall not
occur until Blue Flint Sequester Company, LLC has met the financial responsibility demonstration
pursuant to Order No. 32476.

(5) This authorization does not convey authority to inject carbon dioxide into the Blue Flint
Underwood Broom Creek Storage Facility #1; an approved permit to inject for the MAG #1 well
(File No. 37833) shall be issued by the Commission prior to injection operations commencing.

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

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

“Cell” in this case means individual cell blocks of the geologic model; each cell is approximately
1,000 feet by 1,000 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. Pursuant to NDCC
Section 38-22-02, it does not include pipelines used to transport carbon dioxide to the storage
facility.

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

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

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

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

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

(13) The storage facility operator shall at all times properly operate and maintain all storage
facilities which are installed or used by the storage facility operator to achieve compliance with
the conditions this order, the permit to inject, and applicable provisions of NDAC Chapter
43-05-01. Proper operation and maintenance includes effective performance, adequate funding,
adequate operator staffing and training, and adequate laboratory and process controls, including
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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 herein.

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

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

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

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

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

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

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

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

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

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

(13)
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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 all mechanical integrity tests of the tubing-casing annulus in the injection well. The packer
must be set within 100 feet of the upper most perforation and in the chrome enhanced casing, as
an exception to NDAC Section 43-05-01-11. However, the packer must also be set within
confining zone lithology, within carbon dioxide resistant cement, and not interfere with down-hole
monitoring equipment.

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

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

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

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

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

(27) The storage facility operator shall maintain financial responsibility pursuant to NDAC
Section 43-05-01-09.1 and Order No. 32476.

(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 MAG #1 injection well.

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

(31) This storage facility authorization and permit shall be docketed for a review hearing at
least once every five years from commencement of injection to determine whether it should be

modified, revoked, or minor modification made, pursuant to NDAC Section 43-05-01-05.1(4).

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

(14)
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(33) The storage facility operator shall pay fees pursuant to NDAC Section 43-05-01-17
annually, on or before the last business day in June, for the prior year’s injection, unless otherwise
approved by the Director.

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

Dated this 25th day of May, 2023.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor

/s/ Drew H. Wrigley, Attorney General

/s/ Doug Goehring, Agriculture Commissioner

(15)
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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 5/31/2023
enclosed in separate envelopes true and correct copies of the attached Order No. 32474
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. 29888:

Lawrence Bender Steven Heger
FREDRIKSON & BYRON 2896 3rd St NW

PO BOX 1855 Underwood, ND 58576
Bismarck, ND 58502-1855

Michael Johnson Margot Johnson

8230 Green Meadow 2100 Nagel Drive
Helena, MT 59602 Bismarck, ND 58501

On this 5/31/2023 before me personally appeared Jeanette Bean to me known as
the person described in and who executed the foregoing instrument and acknowledged
that she executed the same as her free act and deed.

N(‘)F?_R%Y HOGUE o, /1, Alex
Y P :

STATE OF NOHTH %’;L%T " Notary Publi

MY COMMISSION EXPIRES JUN. 18, 2024 State of North Dakota,

County of Burleigh



N O R T H I : fbu_mn_i'in?r_.._
4

DCII(O“'Q I Mineral Resources l| - A\

Be Legendary.”

June 1, 2023

Blue Flint Underwood Broom Creek Storage Facility #1
McLean County, North Dakota

Order No. 32474

STORAGE FACILITY PERMIT

CERTIFICATE OF ISSUANCE

Blue Flint Sequester Company, LLC made application to the Commission, on September 30, 2022, for an
order authorizing geologic storage of carbon dioxide from the Blue Flint Ethanol facility in the
amalgamated storage reservoir pore space of the Broom Creek Formation, in portions of Sections 11, 12,
13, 14, and 24, Township 145 North, Range 83 West and Sections 6, 7, 8, 17, 18, and 19, Township 145
North, Range 82 West, McLean County, North Dakota, pursuant to North Dakota Adm inistrative Code

(NDAC) Chapter 43-05-01, and such other relief as is appropriate.
The Commission approved this application May 25, 2023.

Order No. 32474 attached establishes the Blue Flint Underwood Broom Creek Storage Facility #1 to include
the following lands:

TOWNSHIP 145 NORTH. RANGE 83 WEST )

ALL OF SECTIONS 12 AND 13, THE SE/4 OF SECTION 11, THE NE/4 OF SECTION 14, AND THE
NE/4 OF SECTION 24,

TOWNSHIP 145 NORTH. RANGE 82 WEST
ALL OF SECTIONS 7, 8, 17, AND 18, THE S$/2 OF SECTION 6, AND THE N/2 OF SECTION 19.

Order No. 32475 attached establishes amalgamation of the storage reservoir pore space.
Order No. 32476 attached establishes financial responsibility for the storage facility permit.

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

Sincerely,
Lynn D. Helms

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

Bruce E. Hicks Lynn D. Helms
ASSISTANT DIRECTOR DIRECTOR
OIL AND GAS DIVISION DEPT OF MINERAL RESOURCES

400 F Roulevard Ave — Dent 405 | Bismarck N

D 58505-0840 | prone 701-328-8020 | Fax: 701-328-8022 | dmr nd.aav/oilaas
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INDUSTRIAL COMMISSION OF NORTH DAKOTA

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

I, Karen Tyler, Interim Executive Director for the Industrial Commission of North
Dakota, do hereby certify that the attached documents are true and correct copics of the
following records on file in the Office of the Industrial Commission, Department of Mineral

Resources, Qil and Gas Division, 1016 East Calgary Avenue, Bismarck, North Dakota.

Blue Flint Sequester Company, LLC — Permit Certificate

Otrder No. 32474 issued in Case No. 29888

Order No. 32475 issued in Case No. 29889

Order No. 32476 issued in Case No. 29890

- f_) - e

) )
\»:; ‘?..uu. “f 4 %, Karen Tyler
A .
,-‘? Mo ..-fg’—, Interim Fxecunve Director to 1hc f “opfimussion
R 2 O, % 2
gr‘,?:: t..;-?: May 31, 2023 i
EE- SEE -a‘!li- :
- -
- _'_- ™ :
X ;=3
'-'OO..Q ..%3\05‘
E Pateeggees® \Q.\ N
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Karen Tyler, Interim Executive Director and Secretary
Reice Haase, Deputy Executive Director
State Capitol, 14th Floor - 600 E Boulevard Ave Dept 405 - Bismarck, ND 58505-0840
E-Mail: ktyler@nd.gov
E-Mail: rhaase@nd.gov
Phone: (701) 328-3726
www.nd. gov
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BEFORE THE INDUSTRIAL COMMISSION

OF THE STATE OF NORTH DAKOTA

IN THE MATTER OF A HEARING CALLED
ON A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF BLUE
FLINT SEQUESTER COMPANY, LLC
REQUESTING CONSIDERATION FOR THE
GEOLOGIC STORAGE OF CARBON
DIOXIDE IN THE BROOM CREEK
FORMATION FROM THE BLUE FLINT
ETHANOL FACILITY IN THE STORAGE
FACILITY LOCATED IN SECTIONS 11, 12,
13, 14, AND 24, TOWNSHIP 145 NORTH,
RANGE 83 WEST AND SECTIONS 6, 7, 8, 17,
18, AND 19, TOWNSHIP 145 NORTH,
RANGE 82 WEST, MCLEAN COUNTY,
NORTH DAKOTA PURSUANT TO NORTH
DAKOTA ADMINISTRATIVE CODE
SECTION 43-05-01.

ORDER OF THE COMMISSION

THE COMMISSION FINDS:

CASENO. 29888
ORDER NO. 32474

(1) This cause came on for hearing at 9:00 a.m. on the 21st day of March, 2023.

(2) Blue Flint Sequester Company, LLC (Blue Flint) made application to the Commission
for an order requesting consideration for the geologic storage of carbon dioxide in the Broom
Creek Formation from the Blue Flint Ethanol (BFE) facility in the storage facility located in
Sections 11, 12, 13, 14, and 24, Township 145 North, Range 83 West, and Sections 6, 7, 8, 17, 18,
and 19, Township 145 North, Range 82 West, McLean County, North Dakota, pursuant to North
Dakota Administrative Code (NDAC) Chapter 43-05-01.

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

necessary.

(4) Case Nos. 29888, 29889, and 29890 were combined for the purposes of hearing.
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(5) Case No. 29889, also on the March 21, 2023 docket, is a motion of the Commission to
consider the amalgamation of storage reservoir pore space, pursuant to a Storage Agreement by
Blue Flint for use of pore space falling within portions of Sections 11, 12, 13, 14, and 24, Township
145 North, Range 83 West, and Sections 6, 7, 8,17, 18, and 19, Township 145 North, Range 82
West, McLean County, North Dakota, in the Broom Creek Formation, and to determine it has been
signed, ratified, or approved by owners of interest owning at least sixty percent of the pore space
interest within said lands, pursuant to North Dakota Century Code (NDCC) Section 38-22-10.

(6) Case No. 29890, also on the March 21, 2023 docket, is a motion of the Commission to
consider to determine the amount of financial responsibility to be required of Blue Flint for the
geologic storage of carbon dioxide from the BFE facility in the storage facility located in Sections
11, 12, 13, 14, and 24, Township 145 North, Range 83 West, and Sections 6, 7, 8, 17, 18,and 19,
Township 145 North, Range 82 West, McLean County, North Dakota, in the Broom Creek
Formation, pursuant to NDAC Section 43-05-01-09.1

(7) The record in these matters was left open to receive additional information from Blue
Flint. Such information was received on May 1, 2023, and the record was closed.

(8) The Commission received a notice of filing of the application from Blue Flint, addressed
to Bradley Schafer, on February 6, 2023. Blue Flint was questioned by Commission staff at the
hearing on March 21, 2023, if proper notice pursuant to NDCC Section 38-22-06 and NDAC
Section 43-05-01-08 was given to Bradley Schafer. Blue Flint provided a supplemental affidavit
on April 14,2023, indicating Bradley Schafer was provided a notice out of an abundance of caution
because he was listed as a potential heir on a Proof of Death and Heirship document, even though
he does not own any interests of record within the notice area. Exhibit A of the supplemental
affidavit is the Proof of Death and Heirship filed with McLean County on May 20, 2013, by The
Falkirk Mining Company for the NW/4 of Section 4 and NW/4 of Section 13, Township 145 North,
Range 83 West, and the SE/4 of Section 32, Township 146 North, Range 83 West, McLean
County, North Dakota. Only the NW/4 of Section 13, Township 145 North, Range 83 West, is
within the hearing notification area as shown by Figure 1-1 of the application and Exhibit 2
provided by Blue Flint at the hearing on March 21, 2023, shows The Falkirk Mining Company to
be the owner of the pore space.

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, Blue Flint, 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.

(9) The Commission gave at least a thirty-day public notice and comment period for the
draft storage facility permit and issued all notices using methods required of all entities under
NDCC Section 38-22-06 and NDAC Section 43-05-01-08. Publication was made February 1,
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2023, and the comment period for written comments ended at 5:00 PM CDT March 20, 2023. The
hearing was open to the public to appear and provide comments.

(10) The Commission received a letter from the State Historical Society of North Dakota on
March 13, 2023, indicating it reviewed the application of Blue Flint and recommends a Class III
(pedestrian survey) in the project area for portions of Sections 6, 8, 17, 18, and 19, Township 145
North, Range 82 West, and portions of Sections 11, 12, 13, 14, and 24, Township 145 North, Range
83 West, McLean County, North Dakota. Blue Flint committed to the State Historical Society of
North Dakota, in a letter dated April 10, 2023, that a commissioned analysis of cultural resources
proximate to the areas of surface disruptions shows no recorded sites are anticipated to be
impacted, that several Class III surveys have already been completed within the project area, and
project construction will include protocols for immediate stoppage of work in the event of cultural
resource discovery.

(11) Steven Heger (Heger) appeared on March 21, 2023, to provide testimony, and submit a
letter supplementing his testimony. Heger testified to owning surface acreage directly south of the
power plant within the hearing notice area and being a tenant for Falkirk Mine within the storage
facility area, including farming around the MAG #1 (File No. 37833) well location.

Heger testified both verbally and in his letter that he is not against the project but that the project
falls short of the intent of NDCC Section 38-22-07 of the Carbon Storage Underground Storage
Rules [sic; Heger meant to reference 38-22-08], that requires the applicant to get consent of at least
60% of the pore space owners to go forward with the project. Heger states in his letter that within
the Hearing Notification Area, the land ownership is as follows: Falkirk Mine 56%; Rainbow
Energy/Midwest Ag 23%; and private landowners 21%. Heger states he heard during the hearing
that the applicant spoke about having approximately 91% consent. Heger testified to and stated in
his letter that within the Project Storage Area, the land ownership is as follows: Falkirk Mine 64%;
Rainbow Energy/Midwest Ag 26%; and private landowners 10%. Heger testified that with such a
small percentage of private land ownership in the proposed area there is no incentive for the energy
industry to work with local private landowners. Heger questioned what percent of private
landowners have signed the leases or if only the corporations have signed the leases.

Heger stated there could be more collaboration on where they placed what he thought were
groundwater test wells located east of the MAG #1 well, because it is not conducive to agricultural
production to have to farm around all of them.

Heger is concerned with the amount of kochia, a noxious weed, located on the MAG #1 well
location and would like to see it addressed.

Heger questioned what effect the project would have on Falkirk Mine’s bond release and the value
of the land. He stated that after the mining is done the land is supposed to go back to the public
and that it is a joint goal between his family and the mine that the land return to his family’s

ownership.
(12) The Commission notes the following in response to Heger’s testimony:
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NDCC Section 38-22-08(4) requires the storage operator to make a good-faith effort to get the
consent of all persons who own the storage reservoir’s pore space and NDCC Section 38-22-08(5)
requires the storage operator to obtain the consent of persons who own at least sixty percent of the
storage reservoir’s pore space. Exhibit 2 shows Blue Flint has leased approximately 91.3% of the
pore space acreage, with 1.6% attributable to private landowners. Blue Flint testified they have
made multiple efforts to communicate with the pore space owners throughout the development of
the project and have made a good-faith effort to get the consent of all persons who own pore space
in the storage area. Blue Flint also provided that Exhibit 2 indicates which members have signed
a lease and a copy will be mailed to Heger.

A soil gas profile station located on the MAG #1 wellsite and a Fox Hills groundwater well located
directly south of the southwest corner of said wellsite, are the only soil gas and groundwater
monitoring test wells to be located near the MAG #1 wellsite, as shown by Figures 5-3 and 5-5 of
the application. Blue Flint testified the test wells located east of the MAG #1 well are not associated

with their carbon storage project but instead are associated with a project between the mine and
Rainbow Energy.

NDAC Section 43-02-03-28 states in part, “Any rubbish or debris that might constitute a fire
hazard shall be removed to a distance of at least one hundred fifty feet from the vicinity of wells
and tanks... All vegetation must be removed a safe distance from any production or injection
equipment to eliminate a fire hazard.”

Exhibit 2 indicates The Falkirk Mining Company has signed the pore space lease for all acreage it
owns within the storage facility area. Figures 3-21 and 5-5 of the application show the location of
surface infrastructure planned for the project will not be located on reclaimed mine land. Blue Flint
testified the project facilities and infrastructure locations would not impact current or future mining

activities and surface agreements for the locations of the MAG #1, MAG #2, and flow line have
been executed with the mine.

(13) Michael Johnson (Michael) appeared on March 21, 2023, to provide testimony. Michael
testified to owning property west of the power plant, specifically 50 acres in Section 18, Township
145 North, Range 82 West; having shared ownership of a quarter (160 acres) that is divided
between his family members; he owned the property under Falkirk Power Plant but it was taken
from him by eminent domain in the past; two years ago Midwest Ag Energy made him an offer of
five-thousand dollars ($5,000) an acre to lease his property which he declined; but they continue
to ask him to sign a lease, stating if he signs, he will get a five-hundred dollar ($500.00) bonus and
if he does not they will go through the state process and he does not get the bonus; and Blue Flint
is offering him fifty cents a metric ton to store carbon dioxide, while the US government gives
corporations eighty-five dollars ($85.00) a metric ton.

Michael testified there is no incentive for Blue Flint to clean up and produce less carbon dioxide
if it is allowed to pump it underground.
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Michael testified he owns the mineral rights for his property and questioned if the carbon dioxide
underneath his property will be his and if he would be paid if they decided in the future to pump it
back out.

(14) The Commission notes the following in response to Michael’s testimony:

NDCC Section 38-22-10 states “If a storage operator does not obtain the consent of all persons
who own the storage reservoir’s pore space, the Commission may require that the pore space
owned by nonconsenting owners be included in a storage facility and subject to geologic storage.”
NDCC Section 38-22-08(14) states “That all nonconsenting pore space owners be equitably
compensated.” Blue Flint testified that all pore space owners would be compensated in the same
fashion regardless of if they signed a pore space lease.

NDCC Section 38-22-01 states in part, “It is in the public interest to promote the geologic storage
of carbon dioxide. Doing so will benefit the state and the global environment by reducing
greenhouse gas emissions.”

NDCC Section 38-22-16 states in part, “The storage operator has title to the carbon dioxide
injected into and stored in a storage reservoir and holds title until the Commission issues a
certificate of project completion.” NDCC Section 38-22-17(6) states in part, that once a certificate
is issued, the title is acquired by the state.

(15) Margo Johnson (Margo) appeared on March 21, 2023, to provide testimony. Margo
testified she does not own land across from the power plant but was born and raised in North
Dakota. Margo stated her brother (Michael) spoke mostly about what she had to say. Margo stated
she has no issue with carbon capture but has an issue with companies not reducing their carbon
footprint and being held accountable.

Margo questioned if society honestly knows the results carbon will have when it is stuck
underground. Margo questioned the reliability of modeling and asked if a forty-year study had
been done on carbon capture.

(16) The Commission notes the following in response to Margo’s testimony:

The equation of state reservoir simulator used by Blue Flint is Computer Modelling Group LTD.’s
GEM software, a United States Environmental Protection Agency (EPA) acknowledged existing
software used for the development of geologic sequestration models. Commission staff reviewed
all inputs for Blue Flint’s reservoir model and also used Computer Modelling Group LTD.’s GEM
software to verify the outputs given by Blue Flint.

NDAC Section 43-05-01-05.1, states in part, that the reevaluation date of the area of review is not
to exceed five years from the date of first injection. Monitoring and operational data will be used
to inform the reservoir model used during the reevaluation of the area review.
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(17) Blue Flint’s application provides adequate data to show suitability of the Broom Creek
Formation for geologic storage of carbon dioxide in the facility area.

(18) Blue Flint’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.

Blue Flint was questioned by Commission staff on March 21, 2023, on how the pressure and
temperature parameters in the GEM model were derived. Blue Flint provided supplements on April
11, 2023, and May 1, 2023 and the Commission finds these supplements adequately account for
how the pressure and temperature values used in the GEM model were derived and that the values
used in the GEM model produce a conservative plume boundary.

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

(20) The BFE facility is a dry mill ethanol production plant located in McLean County, North
Dakota, near the city of Underwood. Carbon dioxide is emitted from the fermentation process
during ethanol production. Blue Flint testified that the BFE facility is operated by Blue Flint
Ethanol LLC; and that Blue Flint Ethanol LLC, Blue Flint Sequester Company, LLC, and Midwest
AgEnergy Group, LLC are all subsidiaries of Harvestone Low Carbon Partners.

(21) The BFE facility currently emits an annual average of 200,000 metric tons of carbon
dioxide that is expected to be captured, dehydrated, compressed, transported to a Class VI well by
a flow line, and then injected. Blue Flint testified that 220,000 metric tons would be the maximum
anticipated volume the BFE facility could produce in a year. Blue Flint testified that in addition to
the dynamic reservoir simulation for an anticipated scenario of 200,000 metric tons a year, an
additional scenario was run to determine the maximum amount of carbon dioxide that could be
injected using the bottom hole pressure and wellhead pressure constraints. The results of this
maximum case scenario indicated a volume exceeding the 220,000 metric tons annual volume
being proposed would be obtainable without exceeding the maximum bottom hole pressure
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constraint, derived as ninety percent of the fracture pressure gradient for the Broom Creek
Formation.

(22) The entire length of the 3-mile flow line to be utilized for carbon dioxide transportation
from the capture facility (carbon dioxide injection facility) to the wellhead falls within the facility
area delineation and is under the jurisdiction of the Commission.

(23) The flow line will be constructed using FlexSteel, a 3-layer flexible steel pipe product
with inner and outer layers containing a carbon dioxide resistant polyethylene liner and other
materials that will be carbon dioxide resistant in accordance with API 171J (2017) requirements.
Blue Flint testified the flow line will be rated at 2,250 psi and 150 degrees Fahrenheit, and the

anticipated liquefaction pressure will be approximately 1,760 psi.

(24) The flow line will be equipped with flowmeters, pressure gauges, and a Supervisory
Control and Data Acquisition (SCADA) system to detect leaks. Carbon dioxide detection stations

will be located on the flow line risers and wellhead.

(25) The projected composition of the carbon dioxide stream is greater than 99.98% carbon
dioxide with trace quantities of water, oxygen, nitrogen, methane, acetaldehyde, hydrogen sulfide,
dimethyl sulfide, ethyl acetate, isopentyl acetate, methanol, ethanol, acetone, n-Propanol, and

n-Butanol.

(26) The MAG #1 well is a stratigraphic test well that was used for reservoir characterization
and constructed to Class VI requirements, located 295 feet from the north line and 740 feet from
the west line of Section 18, Township 145 North, Range 82 West, McLean County, North Dakota.

This well is to be converted to a Class VI injection well.

(27) The MAG #2 well is proposed to be located approximately 820 feet from the south line
and 165 from the east line of Section 7, Township 145 North, Range 82 West, McLean 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.

(28) Blue Flint created a geologic model based on site characterization as required by NDAC
Section 43-05-01-05.1 to delineate the area of review. Data utilized included seismic survey data,
geophysical logs from nearby wells, and core data. Structural surfaces were interpolated with
Schlumberger’s Petrel software, and included formation top depths, data collected from the MAG
#1, the Flemmer #1 (File No. 34243), the J-LOC #1 (File No. 37380), the BNI #1 (File No. 34244),
the ANG #1 (Class I well), and two 3D seismic surveys conducted at the Flemmer #1 and MAG
#1 locations. Due to uncertainty in sonic log values related to washouts in the Broom Creek
Formation in the MAG #1 well, publicly available variograms from the Minnkota Center MRYS
Broom Creek Storage Facility #1 (Facility No. 90000330) were used to inform lithofacies and
petrophysical properties in the geologic model. The variograms were selected as they provided a
generalized representation of property distributions expected in the Broom Creek Formation.
Based on the reservoir pressure obtained from the MAG #1 well, critical threshold pressure for
this storage facility exists in the Broom Creek Formation prior to injection. Critical threshold

(7
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pressure has the same meaning as pressure front, defined in NDAC Section 43-05-01-01, for area
of review delineation purposes. EPA’s “UIC Program Class VI Well Area of Review Evaluation
and Corrective Action Guidance” lists several methods to estimate an acceptable pressure increase
for over-pressurized reservoirs, including a multiphase numerical model designed to model
leakage through a single well bore, or through multiple well bores in the formation. Blue Flint used
this method to determine cumulative leakage potential along a hypothetical leaky wellbore without
injection occurring, estimated to be 0.019 cubic meters over 20 years. Incremental leakage with
injection occurring was estimated to be a maximum of 0.005 cubic meters over 20 years. A value
of 1 cubic meter is the lowest meaningful value that can be produced by the Analytical Solution
for Leakage in Multilayered Aquifers (ASLMA) model as smaller values likely represent statistical
noise. An actual leaky wellbore or transmissive conduit would likely communicate with the Inyan
Kara Formation. Blue Flint’s application noted no indications of communication between the
Broom Creek Formation and Inyan Kara Formation were observed, and that nothing in fluid
samples indicated communication to USDWs. The predicted extent of the carbon dioxide plume
from beginning to end of life of the project, at the time when the carbon dioxide plume ceases to
migrate into adjacent cells of the geologic model, was used to define the area of review in this
case. Pursuant to NDAC Section 43-05-01-05(1)(b)(2) the area of review included a one-mile
buffer around the storage facility boundaries. Time lapse seismic surveys will be used to monitor
the extent of the carbon dioxide plume.

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

TOWNSHIP 145 NORTH. RANGE 83 WEST
ALL OF SECTIONS 12 AND 13, THE SE/4 OF SECTION 11, THE NE/4 OF SECTION 14,
AND THE NE/4 OF SECTION 24,

TOWNSHIP 145 NORTH, RANGE 82 WEST
ALL OF SECTIONS 7, 8, 17, AND 18, THE S/2 OF SECTION 6, AND THE N/2 OF
SECTION 19.

ALL IN MCLEAN COUNTY AND COMPRISING OF 4,953.71 ACRES, MORE OR LESS.

(30) Inthe MAG #1 well, the undifferentiated Spearfish and Opeche Formations, hereinafter
referred to as the Spearfish Formation, unconformably overlie the Broom Creek Formation. The
Picard and Poe members of the Piper Formation, hereinafter referred to as the Lower Piper
Formation, overlie the Spearfish Formation. The Broom Creek Formation, the upper confining
Lower Piper-Spearfish Formations, and the lower confining Amsden Formation are laterally
extensive throughout the area of review.

(31) Core analysis of the Broom Creek Formation shows sufficient permeability to be
suitable for the desired injection rates and pressures without risk of creating fractures in the
injection zone. Thin-section investigation shows the Broom Creek Formation is dominated by
quartz, dololmite, anhydrite, and clay (mainly illite/muscovite) minerals. Within the Broom Creek
Formation, feldspar and iron oxide intervals are present. Anhydrite obstructs the intercrystalline
porosity in the upper part of the formation and dolomite in the middle and lower parts. Porosity is
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due to the dissolution of anhydrite in the upper part and the dissolution of quartz and feldspar in
the middle and lower parts. Microfracture in situ tests were not attempted in the MAG #1 well due
to unstable wellbore conditions. A one-dimensional mechanical earth model (1D MEM) was used
to compensate for the lack of microfracture data within the storage facility area. Log data from
MAG #1 well was used to determine ductility and rock strength to characterize stress in the storage
complex to calculate the fracture pressure gradient. Side wall core samples collected in the MAG
#1 well were horizontally oriented and inadequate for multistage triaxial testing. The Matthew and
Kelly method was utilized in Schlumberger’s Techlog software to calculate a fracture gradient of
0.69 psi/ft. This method calculates the fracture gradient from pore pressure and overburden
gradient and was used due to the absence of closure pressure measurements in the Broom Creek
Formation from microfracture testing. Pressure and temperature sensors were set at depths of
4,735 feet and 4,741 feet to record values from the Broom Creek Formation yielding a pore
pressure gradient of 0.512 psi/ft. An overburden gradient of 0.911 psi/ft was extrapolated from the
bulk density log.

Core analysis of the overlying Lower Piper-Spearfish Formations show sufficiently low
permeability to stratigraphically trap carbon dioxide and displaced fluids. Thin-section
investigation shows the siltstone intervals are dominated by clay, quartz, and anhydrite minerals.
Throughout these intervals are occurrences of dolomite, feldspar, and iron oxides. Microfracture
in situ tests were not attempted in the MAG #1 well due to unstable wellbore conditions. A fracture
gradient of 0.69 psi/ft was calculated from the Matthew and Kelly method. The maximum
allowable bottomhole pressure of 2,970 psi is estimated to be ninety percent of the fracture gradient
of the Broom Creek Formation multiplied by the depth of the top perforation in the injection zone.
Injection formation breakdown would be observed and recorded if permitted operational pressures
were exceeded before compromising the confining zone.

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

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

(33) 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.

(34) 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 955 feet at the location of the MAG #1
well, leaving approximately 3,773 feet between the base of the Fox Hills Formation and the top of
the Broom Creek Formation.
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(35) 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 Blue Flint’s application pursuant
to NDAC Section 43-05-01-11.4.

(36) Soil sampling is proposed pursuant to NDAC Section 43-05-01-11.4. A baseline of soil
gas concentrations was initiated in September 2022 and is anticipated to be completed by July
2023. A baseline of soil gas concentrations will be established and submitted to the Commission
for review prior to injection operations. Soil gas profile stations will be located near the MAG #1
well and proposed MAG #2 well locations.

(37) The top of the Inyan Kara Formation is at 3,574 feet, approximately 2,619 feet below
the base of the Fox Hills Formation at the location of the MAG #1 well and it provides an additional
zone of monitoring between the Fox Hills Formation and the Broom Creek Formation to detect
vertical carbon dioxide or fluid movement.

(38) No known or suspected regional faults or fractures with transmissibility have been
identified during the site-specific characterization. Formation imaging logs showed drilling
induced fractures were observed in the Lower Piper Formation. The Spearfish Formation log was
dominated by what appear to be conductive fractures. Seismic data used to characterize the
subsurface within the project area showed no indication of faulting with sufficient vertical extent
to transect the storage reservoir and confining zones. Blue Flint testified that the Spearfish Formation
fractures were filled with precipitated minerals, primarily anhydrite, and all fractures lack sufficient
permeability or vertical extent to act as fluid pathways.

(39) 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.

(40) Geochemical simulation performed with the injection stream and data obtained from the
confining and injection zones determined no observable change in injection rate or pressure.
Simulations of conservatively high carbon dioxide exposure to the cap rock determined that
geochemical changes will be minor and will not cause substantive deterioration compromising
confinement.

(41) 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.

(42) NDAC Section 43-05-01-11.3(3) requires the storage facility operator to maintain
pressure on the annulus that exceeds the operating injection pressure, unless the Commission
determines that such a requirement might harm the integrity of the well or endanger USDWs. Blue
Flint testified their intention is to submit a variance request with the injection permit. The
Commission believes placing this pressure on the annulus will create a risk of micro annulus by
debonding of the long string casing—cement sheath during the operational life of the well. A micro

(10)
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annulus would harm external mechanical integrity and provide a potential pathway for
endangerment of USDWs.

(43) Both the injection and monitoring well are proposed to be equipped with DTS fiber optic
cables enabling continuously monitored external mechanical integrity.

(44) 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 Blue Flint Underwood Broom Creek Storage Facility #1 in McLean
County, North Dakota, is hereby authorized and approved.

(2) Blue Flint Sequester Company, LLC, its assigns and successors, is hereby authorized to

store carbon dioxide in the Broom Creek Formation in the Blue Flint Underwood Broom Creek
Storage Facility #1.

(3) The Blue Flint Underwood Broom Creek Storage Facility #1 shall extend to and include
the following lands in McLean County, North Dakota:

TOWNSHIP 145 NORTH. RANGE 83 WEST

ALL OF SECTIONS 12 AND 13, THE SE/4 OF SECTION 11, THE NE/4 OF SECTION 14,
AND THE NE/4 OF SECTION 24,

TOWNSHIP 145 NORTH. RANGE 82 WEST

ALL OF SECTIONS 7, 8, 17, AND 18, THE S/2 OF SECTION 6, AND THE N/2 OF
SECTION 169.

ALL IN MCLEAN COUNTY AND COMPRISING OF 4,953.71 ACRES, MORE OR LESS.

(4) Injection into the Blue Flint Underwood Broom Creek Storage Facility #1 shall not

occur until Blue Flint Sequester Company, LLC has met the financial responsibility demonstration
pursuant to Order No. 32476.

(5) This authorization does not convey authority to inject carbon dioxide into the Blue Flint
Underwood Broom Creek Storage Facility #1; an approved permit to inject for the MAG #1 well
(File No. 37833) shall be issued by the Commission prior to injection operations commencing.

(6) The authorization granted herein is conditioned on the operator receiving and complying
with all provisions of the injection permit issued by the Oil and Gas Division of the Industrial

Commission and complying with all applicable provisions of NDAC Chapter 43-05-01 and this
order.

(11
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(7) Definitions.

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

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

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

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

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

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

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

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

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

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

(12)
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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 herein.

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

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

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

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

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

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

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

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

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

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

(13)
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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 all mechanical integrity tests of the tubing-casing annulus in the injection well. The packer
must be set within 100 feet of the upper most perforation and in the chrome enhanced casing, as
an exception to NDAC Section 43-05-01-11. However, the packer must also be set within

confining zone lithology, within carbon dioxide resistant cement, and not interfere with down-hole
monitoring equipment.

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

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

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

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

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

(27) The storage facility operator shall maintain financial responsibility pursuant to NDAC
Section 43-05-01-09.1 and Order No. 32476.

(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 MAG #1 injection well.

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

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

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

(14)
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(33) The storage facility operator shall pay fees pursuant to NDAC Section 43-05-01-17
annually, on or before the last business day in June, for the prior year’s injection, unless otherwise
approved by the Director.

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

Dated this 25th day of May, 2023.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor

/s/ Drew H. Wrigley, Attorney General

/s/ Doug Goehring, Agriculture Commissioner

(15)
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BEFORE THE INDUSTRIAL COMMISSION

OF THE STATE OF NORTH DAKOTA

IN THE MATTER OF A HEARING CALLED
ON A MOTION OF THE COMMISSION TO
CONSIDER THE AMALGAMATION OF THE
STORAGE RESERVOIR PORE SPACE, IN
WHICH THE COMMISSION MAY REQUIRE
THAT THE PORE SPACE OWNED BY
NONCONSENTING OWNERS BE
INCLUDED IN THE GEOLOGIC STORAGE
FACILITY AND SUBJECT TO GEOLOGIC
STORAGE, AS REQUIRED TO OPERATE
THE BLUE FLINT SEQUESTER COMPANY,
LLC STORAGE FACILITY LOCATED IN
SECTIONS 11, 12, 13, 14, AND 24,
TOWNSHIP 145 NORTH, RANGE 83 WEST
AND SECTIONS 6, 7, 8, 17, 18, AND 19,
TOWNSHIP 145 NORTH, RANGE 82 WEST,
MCLEAN COUNTY, NORTH DAKOTA, IN
THE BROOM CREEK FORMATION,
PURSUANT TO NORTH DAKOTA
CENTURY CODE SECTION 38-22-10.

ORDER OF THE COMMISSION

THE COMMISSION FINDS:

CASENO. 29889
ORDER NO. 32475

(1) This cause came on for hearing at 9:00 a.m. on the 21st day of March, 2023.

(2) Case No. 29889 is a motion of the Commission to consider the amalgamation of storage
reservoir pore space, pursuant to a Storage Agreement by Blue Flint Sequester Company, LLC
(Blue Flint) for use of pore space falling within portions of Sections 11, 12, 13, 14, and 24,
Township 145 North, Range 83 West, and Sections 6, 7, 8, 17, 18, and 19, Township 145 North,
Range 82 West, McLean County, North Dakota, in the Broom Creek Formation, and to determine
it has been signed, ratified, or approved by owners of interest owning at least sixty percent of the
pore space interest within said lands, pursuant to North Dakota Century Code (NDCC) Section

38-22-10.

(3) Case Nos. 29889, 29888, and 29890 were combined for purposes of hearing.
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(4) Case No. 29888, also on the March 21, 2023 docket, is an application by Blue Flint for
an order requesting consideration for the geologic storage of carbon dioxide in the Broom Creek
Formation from the Blue Flint Ethanol (BFE) facility in the storage facility located in Sections 11,
12, 13, 14, and 24, Township 145 North, Range 83 West, and Sections 6, 7, 8, 17, 18, and 19,
Township 145 North, Range 82 West, McLean County, North Dakota, pursuant to North Dakota
Administrative Code (NDAC) Chapter 43-05-01.

(5) Case No. 29890, also on the March 21, 2023 docket, is a motion of the Commission to
consider to determine the amount of financial responsibility to be required of Blue Flint for the
geologic storage of carbon dioxide from the BFE facility in the storage facility located in Sections
11, 12, 13, 14, and 24, Township 145 North, Range 83 West and Sections 6, 7, 8, 17, 18, and 19,
Township 145 North, Range 82 West, McLean County, North Dakota, in the Broom Creek
Formation, pursuant to NDAC Section 43-05-01-09.1

(6) The record in these matters was left open to receive additional information from Blue
Flint. Such information was received on May 1, 2023, and the record was closed.

(7) 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, Blue Flint, 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.

(8) The Commission gave at least a thirty-day public notice and comment period for the
draft storage facility permit and issued all notices using methods required of all entities under
NDCC Section 38-22-06 and NDAC Section 43-05-01-08. Publication was made February 1,
2023, and the comment period for written comments ended at 5:00 PM CDT March 20, 2023. The
hearing was open to the public to appear and provide comments.

(9) Order No. 32474 entered in Case No. 29888 created the Blue Flint Underwood Broom
Creek Storage Facility #1.

(10) The plan for amalgamation proposed by Blue Flint includes a Storage Agreement for
the Broom Creek Formation for certain lands in McLean County, North Dakota.

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

TOWNSHIP 145 NORTH, RANGE 83 WEST

ALL OF SECTIONS 12 AND 13, THE SE/4 OF SECTION 11, THE NE/4 OF SECTION 14,
AND THE NE/4 OF SECTION 24,

@
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TOWNSHIP 145 NORTH, RANGE 82 WEST

ALL OF SECTIONS 7, 8, 17, AND 18, THE S/2 OF SECTION 6, AND THE N/2 OF
SECTION 19.

ALL IN MCLEAN COUNTY AND COMPRISING OF 4,953.71 ACRES, MORE OR LESS.

(12) Blue Flint 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.

(13) 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. Blue Flint did not
find instances of pore space being severed from the surface estate as allowed prior to April 9, 2009.

(14) 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. Blue Flint
testified The Falkirk Mining Company owns the pore space where the injection well is located.
Blue Flint indicates that the majority of carbon dioxide stored will remain in close proximity to
the wellbore for an extended period of time, making The Falkirk Mining Company the primary
beneficiary of a pore volume formula. Computational modeling performed by Blue Flint and the
Commission supports Blue Flint’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 Broom Creek 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.

(15) Blue Flint 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 Blue Flint’s inclusion of pore space that will be affected by the project has been
adequately delineated.

(16) The 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.
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Case No. 29889
Order No. 32475

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

(c) 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 Storage Agreement shall become effective.

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

(17) Blue Flint testified that Article 14.2 is insignificant to the Storage Agreement because
over sixty percent of the pore space owners have executed a pore space lease and recommended
that the language be stricken from the Storage Agreement.

(18) Such amalgamation of the storage reservoir’s pore space and the 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
Storage Agreement, as contained therein, appears to conform and comply with the provisions and
requirements of NDCC Section 38-22-08.

(19) 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 reservoir’s
pore space.

(20) Pursuant to NDAC Section 43-05-01-08(2)(e), the required notice given by Blue Flint
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.

(21) 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 amalgamation of pore space in the Blue Flint Underwood Broom Creek Storage
Facility #1 in McLean County, North Dakota, is hereby approved.

(4)
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(2) The Storage Agreement for the Broom Creek Formation is hereby incorporated in this
order by reference insofar as the Commission has jurisdiction and said Storage Agreement for the
amalgamated pore space therein is approved; and that if said 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 McLean County, North Dakota:

TOWNSHIP 145 NORTH, RANGE 83 WEST

ALL OF SECTIONS 12 AND 13, THE SE/4 OF SECTION 11, THE NE/4 OF SECTION 14,
AND THE NE/4 OF SECTION 24,

TOWNSHIP 145 NORTH, RANGE 82 WEST

ALL OF SECTIONS 7, 8, 17, AND 18, THE S/2 OF SECTION 6, AND THE N/2 OF
SECTION 19.

ALL IN MCLEAN COUNTY AND COMPRISING OF 4,953.71 ACRES, MORE OR LESS.

(4) The Storage Agreement for the Broom Creek Formation identified the storage reservoir
as the interval containing the amalgamated pore space defined as the stratigraphic interval from
below the top of the Picard Member of the Piper Formation, found at an average depth of 4,553
feet, to above the base of the Amsden Formation, found at an average depth of 5,053 feet, as
identified within the limits of the facility area, hereinbefore described in paragraph (3) above, by

the well logging suite performed on the MAG #1 well (File No. 37833) and from a 3D seismic
survey.

(5) The Commission defines the storage reservoir containing the amalgamated pore space
as the stratigraphic interval from below the top of the Picard Member of the Piper Formation,
found at a depth of 4,558 feet below the Kelly Bushing, to above the base of the Amsden
Formation, found at a depth of 5,035 feet below the Kelly Bushing, as identified by the Array
Induction Gamma log run performed in the MAG #1 well (File No. 37833), located in LOT 1 of
Section 18, Township 145 North, Range 82 West, McLean County, North Dakota.

(6) 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 MAG #1 well (File No. 37833),
located 295 feet from the north line and 740 feet from the west line of Section 18, Township 145
North, Range 82 West, McLean County, North Dakota; provided, however, that prior to the

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

(7) The termination of the amalgamation of lands hereinbefore described in paragraph (3)
above shall be as prescribed in the 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,
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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.

(8) 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 1st day of June, 2023.

(9) No well, other than those proposed in Order No. 32474, shall be hereafter drilled and
completed in or inject into the amalgamated pore space, as defined herein, or otherwise penetrate
the amalgamated pore space, without order of the Commission after due notice and hearing.

(10) This order shall be reviewed when a review of Order No. 32474 is conducted.

(11) 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 25th day of May, 2023.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor

/s/ Drew H. Wrigley, Attorney General

/s/ Doug Goehring, Agriculture Commissioner

(6)
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BEFORE THE INDUSTRIAL COMMISSION
OF THE STATE OF NORTH DAKOTA

CASENO. 29890
ORDER NO. 32476

IN THE MATTER OF A HEARING CALLED
ON A MOTION OF THE COMMISSION TO
CONSIDER TO DETERMINE THE AMOUNT
OF FINANCIAL RESPONSIBILITY FOR THE
GEOLOGIC STORAGE OF CARBON
DIOXIDE FROM THE BLUE FLINT
ETHANOL FACILITY IN THE STORAGE
FACILITY LOCATED IN SECTIONS 11, 12,
13, 14, AND 24, TOWNSHIP 145 NORTH,
RANGE 83 WEST AND SECTIONS 6, 7, 8, 17,
18, AND 19, TOWNSHIP 145 NORTH,
RANGE 82 WEST, MCLEAN COUNTY,
NORTH DAKOTA, IN THE BROOM CREEK
FORMATION, PURSUANT TO NORTH
DAKOTA ADMINISTRATIVE CODE
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 21st day of March, 2023.

(2) Case No. 29890 is a motion of the Commission to consider to determine the amount of
financial responsibility to be required of Blue Flint Sequester Company, LL.C (Blue Flint) for the
geologic storage of carbon dioxide from the Blue Flint Ethanol (BFE) facility in the storage facility
located in Sections 11, 12, 13, 14, and 24, Township 145 North, Range 83 West, and Sections 6,
7,8, 17, 18, and 19, Township 145 North, Range 82 West, McLean County, North Dakota, in the
Broom Creek Formation, pursuant to North Dakota Administrative Code (NDAC) Section
43-05-01-09.1, and such relief as is appropriate.

(3) Case Nos. 29890, 29888, and 29889 were combined for purposes of hearing.

(4) Case No. 29888, also on the March 21, 2023 docket, is an application by Blue Flint for
an order requesting consideration for the geologic storage of carbon dioxide in the Broom Creek
Formation from the BFE facility in the storage facility located in Sections 11, 12, 13, 14, and 24,
Township 145 North, Range 83 West, and Sections 6, 7, 8, 17, 18, and 19, Township 145 North,
Range 82 West, McLean County, North Dakota, pursuant to NDAC Chapter 43-05-01.
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Case No. 29890
Order No. 32476

(5) Case No. 29889, also on the March 21, 2023 docket, is a motion of the Commission to
consider the amalgamation of storage reservoir pore space, pursuant to a Storage Agreement by
Blue Flint for use of pore space falling within portions of Sections 11, 12, 13, 14, and 24, Township
145 North, Range 83 West, and Sections 6, 7, 8, 17, 18, and 19, Township 145 North, Range 82
West, McLean County, North Dakota, in the Broom Creek Formation, and to determine it has been
signed, ratified, or approved by owners of interest owning at least sixty percent of the pore space
interest within said lands, pursuant to North Dakota Century Code (NDCC) Section 38-22-10.

(6) The record in these matters was left open to receive additional information from Blue
Flint. Such information was received on May 1, 2023, and the record was closed.

(7) Order No. 32474 entered in Case No. 29888 created the Blue Flint Underwood Broom
Creek Storage Facility #1; and Order No. 32474 entered in Case No. 29889 determined said storage
facility will become effective June 1, 2023.

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

(9) 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.

(10) Blue Flint 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 Blue Flint’s
demonstration.

(11) Blue Flint estimates the injection well plugging cost pursuant to NDAC Section
43-05-01-11.5 to be $100,000 total for one well. The Commission accepts this as a conservative
estimate.

(12) The Blue Flint Underwood Broom Creek Storage Facility #1 will have one injection
well, the MAG #1 well (File No. 37833), located 295 feet from the north line and 740 feet from
the west line of Section 18, Township 145 North, Range 82 West, McLean County, North Dakota.
Blue Flint proposes covering the plugging of the injection well by filing one $100,000 single-well
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Case No. 29890
Order No. 32476

bond to meet the injection well plugging financial responsibility requirements. Bonds are a
qualifying financial responsibility instrument under NDAC Section 43-05-01-09.1.

(13) Blue Flint estimates the postinjection site care and facility closure financial
responsibility pursuant to NDAC Section 43-05-01-19 is $2,467,550, and is proposed to be

covered by a third-party insurance policy. The insurance policy is a qualifying financial
responsibility instrument under NDAC Section 43-05-01-09.1.

(14) The postinjection site care and facility closure financial responsibility is proposed to
cover the costs associated with monitoring during the postinjection phase, the surface reclamation
and plugging of one reservoir monitoring well, the proposed MAG #2 well, the surface reclamation
of one injection well, the MAG #1 well, the proper abandonment of the MAG #1 well flow line,
the plugging and surface reclamation of the Fox Hills monitoring well, and the plugging and
surface reclamation of two soil gas stations as shown in Section 12.3.3 of the application.

(15) Blue Flint estimates the emergency and remedial response costs pursuant to NDAC
Section 43-05-01-13, by considering a conservative scenario where carbon dioxide migration to
the surface combined with groundwater interferences. Technical manuscripts by Bielicki and
others (2014) and Trabucchi and others (2012) were used to identify and estimate the costs of
mitigation and remediation technologies to address undesired migration of carbon dioxide from a
geological storage reservoir. Blue Flint testified this dollar amount was calculated by scaling a
high cost well blowout failure scenario down to a project proposing to inject a relatively low
volume of approximately 200,000 metric tons of carbon dioxide a year. Blue Flint’s estimate for
emergency and remedial response actions is $9,000,000 and is proposed to be covered by a third-

party insurance policy, that is deemed a qualifying financial responsibility instrument under
NDAC Section 43-05-01-09.1.

(16) 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.

IT IS THEREFORE ORDERED:

(1) Blue Flint Sequester Company, LLC, 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 Blue Flint
Underwood Broom Creek Storage Facility #1 in McLean 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 $100,000 for one injection well.

The minimum amount for postinjection site care and facility closure that meets the requirements
of NDAC Section 43-05-01-19 is $2,467,550.
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Case No. 29890
Order No. 32476

The minimum amount for emergency and remedial response that meets the requirements of NDAC
Section 43-05-01-13 is $9,000,000.

(3) This order shall be reviewed when a review of Order No. 32474 is conducted.

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

Dated this 25th day of May, 2023.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

/s/ Doug Burgum, Governor
/s/ Drew H. Wrigley, Attorney General

/s/ Doug Goehring, Agriculture Commissioner
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Kadrmas, Bethany R.

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

Sent: Monday, May 1, 2023 10:18 AM

To: Kadrmas, Bethany R.

Subject: Blue Flint Cases 29888, 29889 and 29890 supplemental filings
Attachments: Blue Flint letter filing additional.pdf; Supplemental Table_V5.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 and the following link.

https://fredriksonandbyron.sharefile.com/d-sf880b5c3e85f4d25bea2c¢5df06da0b70

Thank you.

Fredrikson

Lyn Entzi-Odden

Executive Legal Assistant

1133 College Drive | Suite 1000 | Bismarck, ND 58501
Ph: 701.221.8700|lodden@fredlaw.com

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



Fredrikson & Byron, P.A.

Fred ri ks O n Attorneys and Advisors
I—

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

May 1, 2023

ViA EMAIL

Mr. Bruce Hicks

Assistant Director

North Dakota Industrial Commission
01l and Gas Division

600 East Boulevard

Bismarck, North Dakota 58505-0310

RE: Case Nos. 29888, 29889 and 29890
Blue Flint Sequester Company, LL.C

Dear Mr. Hicks:

In follow up to my letter dated April 11, 2023, please find enclosed herewith an updated
Supplement Table. Additionally, included in the email submitting this letter is a link to a
ShareFile which contain Shapefiles and other documentation to also supplement the record in the
captioned matters.

With regard to the request to change the depths in the storage agreement, my client
indicates that changing the current description in the Storage Agreement may impact other
existing contracts relating to pore space use. Therefore, the EERC will not be providing an
updated Storage Agreement document. ‘

Should you have any questions or require dliditional information, please advise.

[.B/leo
Enclosure
cc: Mr. Adam Dunlop - (w/o enc.) Via Email

Ms. Amanda Livers-Douglas - (w/o enc.) Via Email
79007101 vl



Blue Flint Sequester Company, LLC
Storage Facility Permit Application — Supplemental April 20, 2023

No response was given to the following question from the hearing: Changing the current description in the
e Addition or an explanation of the ramifications of providing a Storage Agreement may impact other
type log definition using the MAG 1 well to Article 1.15 — existing contracts relating to pore space

Storage Reservoir in the Storage Agreement. The reference toa | use.
type log would be providing top depth and bottom depth for the
stratigraphic interval as picked in the MAG 1 from the Kelly

Bushing elevation as identified by called-out open hole log run.

GIS Shapefiles New shapefiles have been provided.
e Shapefiles for the hearing notice area (HNA) boundary still need | Explanation of the shapefiles has been
to be submitted. provided in new Supplement (Supplement

e Check the locations of the Proposed Soil Gas Profile Stations 29).
and add their numbers (1 & 2) to the name.

o SGPS 1 (red circle) appears to be on the SE corner of the
MAG 1 (green diamond) well site instead of the SW
corner as shown in Figure 5-3.

o SGPS 2 (red circle) appears further north than expected
from the proposed location of the MAG 2 (green circle).

o Locations of the proposed soil gas probes should be
checked, and labels added (1 through 5) to match as
shown in Figure 5-5. The only location that matches up
with Figure 5-5 is SG-2. Colors shown below were
matched as close as possible to Figure 5-5 from SFP
application. The red circles are soil gas probe and soil
gas probe stations.

o Provide shapefiles for the soil gas probe locations and
alternate soil gas probe locations as shown in
Supplement 28 — Figure 1. For soil probe locations that
did change from what was proposed in Figure 5-5 of the
SFP application (such as SG-2) are there plans to place a
soil gas probe in the original proposed location as shown
in Figure 5-5?

29




Blue Flint Sequester Company, LLC
Storage Facility Permit Application — Supplemental April 20, 2023

Resubmit Supplement 9 with Rierdon (depth below USDW) column Updated Supplement 9.

fixed. The supplement shows 3,3162 instead of 3162.

On Supplement 11 (Equation 5) you have a note that the Uniaxial Strain | Updated Supplement 10: Table 2-19

Modulus (P) label in Table 2-19 in the SFP application should say changed to show unconfined compress

unconfined compress strength (UCS). Supplement 10 (Pg 2-84) still has | strength (UCS).

it labeled as Uniaxial Strain Modulus (P) label.

Supplement 10 — Figures 2-66, 2-67, and 2-68. Can you provide an Response provided in new Supplement

equivalent figure to what is represented in figures 2-67 and 26-8 for the | (Supplement 29).

legacy 2D line (boxed in pink below) that runs EW across the

Suspected Stanton Fault and near the MAG 1 and MAG 2 as shown on

Figure 2-66? If not, could a similar figure be provided using the 3D

seismic?

Supplement 10 — Figure 2-71. The original intent of the request to Response provided in new Supplement

extend Figure 2-71 to show the full Fort Union Group is that we would | (Supplement 29).

receive a similar figure as the original Figure 2-71 that would show and

label all the coal beds within the Fort Union Group. The replacement

Figure 2-71 does not meet this request because it no longer shows the

individual coal beds.

Supplement 12 — We have the following subsequent questions on the Response provided in new Supplement

supplemental language that was added on Pg 3-11 to explain where the | (Supplement 29).

pressure and temperature data from the model was derived from.
e Why was the temperature gradient calculated for use in the Updated Supplement 12.

model done with the assumption of an average annual

12 and 29 temperature of 0°F? Table 2-2 was calculated using an annual
temperature of 40°F which is a more acceptable average
temperature for North Dakota.

e How is the 4782.7 ft reference point depth calculated? The
CMG model is using a reference depth of 2806.204 ft (SSTVD).

Using a ground elevation of 1905 ft and KB of 19.5 ft for the

10

29
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Blue Flint Sequester Company, LLC
Storage Facility Permit Application — Supplemental April 20, 2023

MAG 1, we calculate the reference point depth to be 4730.704
ft. This reference depth is approximately the top of the first
perforation in the model and in Figure 9-2, the planned
perforations are stated to be 4735-4830 ft, which is more in line
with our calculated reference point depth of 4730.704 ft instead
of 4782.7 ft stated in Supplement 12. If the depth reference used
is incorrect the expectation would be that the pressure and
temperature values used in the model are corrected and sent as a
supplemental.

Provide updated Exhibit 3 (Summary of Testing and Monitoring Plan) | Updated Exhibit 3 provided.
to reflect the following changes. Provide PDF and Excel copy.

e Frequency for corrosion coupon monitoring.

e PNL frequency for above-zone monitoring and storage reservoir

monitoring, to match with any changes made to Table 6-2.

Supplement 27 — Shouldn’t the last sentence in the last paragraph of Updated Supplement 27.
12.3.4.1 also be changed to reference Table 7-4 and Table 7-5?
Section 9 question response on wellbore schematics. Is the response of, | Response provided in new Supplement
29 no action, because you are indicating that the wellbore schematics and | (Supplement 29).
tables from the SFP application is the most accurate record to date?

27




Table 2-15. Description of Zones of Confinement above the Immediate Upper
Confining Zone (data based on the MAG 1 well)

Formation

Top Depth, Thickness, Depth below Lowest
Name of Formation Lithology ft ft Identified USDW, ft
Pierre Shale 1,092 1,316 0
Niobrara Shale 2,408 328 1,316
Carlile Shale 2,736 261 1,644
Greenhorn Shale 2,997 53 1,905
Belle Fourche Shale 3,050 250 1,958
Mowry Shale 3,300 58 2,208
Skull Creek Shale 3,375 229 2,282
Swift Shale 3,831 423 2,739
Rierdon Shale 4,254 178 3,162
Piper (Kline Member) Limestone 4,434 147 3,342
R85W R84\ R83 R82W R81W RBOW R79\

T148N

Top of Swift to
Top of Broom Creek
Thickness, feet

I T147N

¥ Blue Flint Ethanol Plant
A Planned Injection Well
(&) Stratigraphic Test Well
@ Well Control Point

[ Simulation Mode! Extent

MclLean County
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Figure 2-42. Isopach map of the interval between the top of the Broom Creek Formation and the
top of the Swift Formation. This interval represents the primary and secondary confinement
zones. A convergent interpolation gridding algorithm was used with well formation tops in
creation of this map.
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Figure 2-52a-c shows the changes in mineral dissolution and precipitation in grams per cubic
meter over simulation years. For Cells C1 and C2, albite and K-feldspar start to dissolve from the
beginning of the simulation period while quartz and illite clays start to precipitate.
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Figure 2-52a. Dissolution and precipitation of minerals in the Amsden Formation underlying
confining layer. Dashed lines show results for Cell C1, 0 to 1 meter below the Amsden top.
Solid lines show results for Cell C2, 1 to 2 meters below the Amsden top.
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Figure 2-52b. Dissolution and precipitation of minerals in the Amsden Formation underlying

confining layer. Dashed lines show results for Cell 10 (C10), 9 to 10 meters below the
Amsden top.
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Figure 2-52c¢. Dissolution and precipitation of minerals in the Amsden Formation underlying

confining layer. Dashed lines show results for Cell 11 (C11), 10 to 11 meters below the
Amsden top.
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Figure 2-53 represents the initial fractions of potentially reactive minerals in the Amsden
Formation based on the XRD data shown in Table 2-18. The expected dissolution of these minerals
in weight percentage is also shown for Cells C1 and C2 of the model. In Cells 1 and 2, albite and
K-feldspar are the primary minerals that dissolve. Dolomite dissolution in Cell 1 and 2 is
insignificant compared to other minerals. No dissolution is observed for illite and quartz. The
dissolved minerals are almost completely replaced by the precipitation of other minerals, as shown
in Figure 2-54.

Figure 2-54 represents expected minerals to be precipitated in weight percentage (wt%)

shown for Cells C1 and C2 of the model. In Cell 1 and 2, illite, quartz, and calcite are the minerals
to be precipitated.
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Figure 2-53. Weight percentage (wt%) of potentially reactive minerals present in the Amsden
Formation geochemistry model before simulation (blue) and expected dissolution of minerals in
Cell 1 (C1) (orange) and Cell 2 (C2) (gray) during 45 years of simulation time. Negative values
represent total wt% associated with dissolution.
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Figure 2-54. Weight percentage (wt.%) of initial (blue) and precipitated (orange) minerals in
the C1 (left) and C2 (right) normalized based on total solid (initial — dissolution +
precipitation) present in the C1 and C2 after 20 years of injection and 25 years of postinjection.
Hematite precipitation in C1 and C2 is too small to see in the figure.
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Change in porosity (% units) of the Amsden Formation underlying confining layer is
displayed in Figure 2-55 for Cells C1-C3. The overall net porosity changes from dissolution and
precipitation are minimal, less than 0.4% change during the life of the simulation. Cell C1 shows
an initial porosity increase of 0.04%, but this change is temporary. At later times, Cells C1-C3
experience a porosity decrease up to 2.5%. No significant porosity changes were observed in Cells
C1-C3 after 12 years of injection. Cells C4—C13 showed similar results, with net porosity change
being less than 0.4%.

Porosity Change (%)

4.6

c
29
g5 3.4-
& ©°
£33
- T ~ ]
"i ° 2\0, 2.2
85 3
2 'g [@)] 1.0
D 1
I
V] | EEEEE Lk T T r——
-y 027y pESgessisssssssssssansnssw
= 1 ! :
w
95 o -4 ; LN
g8 O | HH e
sa o n
23 2.6
2s —#— Cell1
g2 384 Cell 2
2 3 --#%-- Cell 3
5.0- . | | | I | | | | |
0 5 10 15 20 25 30 35 40 45 50

Years

Figure 2-55. Change in percent porosity in the Amsden Formation underlying confining layer.
Red line shows porosity change for Cell C1, 0 to 1 meter below the Amsden Formation top.
Yellow line shows Cell C2, 1 to 2 meters below the Amsden Formation top. Green line shows
Cell C3, 2 to 3 meters below the Amsden top. Long-term change in porosity is minimal and
stabilized. Positive change in porosity is related to dissolution of minerals, and negative change
is due to mineral precipitation.

2.4.4 Geomechanical Information of Confining Zone

2.4.4.1 Borehole Image Fracture Analysis

Borehole image logs were used to evaluate fractures within the upper and lower confining zones.
The natural fractures and in situ stress directions were assessed through the interpretation of the
FMI log acquired from the MAG 1 well. The FMI log provides a 360-degree image of the
formation of interest and can be oriented to provide an understanding of the general direction of
features observed.
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Figures 2-56a, 2-56b, 2-57, 2-58, and 2-59 show sections of the interpreted borehole imagery
and the primary features observed in the Piper, Spearfish Formation and Amsden Formation,
respectively. Drilling induced fractures were observed in the Piper Formation as shown in Figure
2-56a in the far-right track. The far-right track on Figure 2-56b demonstrates that the tool provides
information on surface boundaries and bedding features that characterize the Spearfish Formation.
Figure 2-57 shows that features that have an electrically conductive signal in Spearfish Formation
are observed. The logged interval of the Amsden Formation shows the main features represented
by horizontal and oblique stratification fractures (Figure 2-58) and the presence of rare resistive
fractures (Figure 2-59). Rose diagrams showing dip, dip azimuth, and strikes for conductive and
drilling induced fractures observed in the borehole imagery are shown in Figures 2-60-2-62. These
two fracture types were studied to evaluate potential leakage pathways as well as maximum
horizontal stress. The diagrams shown in Figures 2-60 and 2-61 provide the dip orientation of the
electrically conductive features in Spearfish and Amsden Formations, respectively. Breakouts
were not identified in Spearfish or Amsden Formations. The drilling-induced fractures observed
in the Piper Formation are oriented NE-SW ; these features are parallel to the maximum horizontal
stress (SHmax), (Figure 2-62).

2-72



Well: MAG #1

N
w9|e£
S
Classification
"o Cross bedding
[ ( -173.46 11.91 " Erosional surface
HCAL_00_LQC _ELAN-BC FMI_STAT FMI_DYN YFault
" 6 in 16 | -9.2e+03 1.5e+04 | 0 2.6e+02 | QInduced fracture
g' GR_EDTC_Merged Image Orientation® Image Orientation® PResistive fracture
Reference - 0 gAPI 150 9 9 " Surface boundary
(ft) 3 HCAL N E S w NN E S w N Dip_TRU
1:40 2 6 i 60 30 180 270 360|0 %0 180 270 360| 0 dega
1 d [} ] L - zr I I R
| N ' f ‘| \ i !' . 1] I I I |
- 4650
Ny i . i L3
ORI S
L[ i.\ [ R
g A8
= e
|_<.«' o~ e
£ =&
g B ;
- ﬂ
- 4660 ‘:; E“ .
o 1
Eg ey ~
o ] P\
- , ‘_
=c EE
- ’l - -
" f 4 | !:

Figure 2-56a. Examples of the interpreted FMI log for the MAG 1 well showing one of the
drilling induced fractures observed in the Piper Formation.
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Figure 2-56b. Examples of the interpreted FMI log for the MAG 1 well. This example
shows the common feature types (horizontal stratification, oblique stratification, and surface
boundaries) seen in Spearfish Formation FMI image analysis.
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Figure 2-57. Examples of the interpreted FMI log for the MAG 1 well. This example shows

the common feature types (conductive fractures, resistive fracture, mixed fracture, horizontal

stratification, and oblique stratification) seen in Spearfish Formation FMI image analysis.
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Figure 2-58. Examples of the interpreted FMI log for the MAG 1 well. This example shows
the common feature types (horizontal stratification, oblique stratification, and surface
boundaries) seen in Amsden Formation FMI image analysis.

2-76



Well: MAG #1

N
wk£
S
Classification
Conductive fracture
Horizontal Stratification
Binduced fracture
‘@ Mixed Fracture
-173.46 11.91 Oblique Stratification
8 |...HCAL 00 LQC ELAN-BC . FMI_STAT FMI DYN esistive fracture
Reference o 9.2e-03 1.5e-04 [0 2.6e+02 | ©Stylolite
ft) ; Image Orientation® Image Orientation® Va‘:\':g;?osr?r:‘;vdaw
1:40 3 E S W E s Dip BC TRU *
= 2 I ) - R ) K deaa
- 4880 - == ﬁn v b
L 4 =E BE BB
wrpm R ATRE
Py [ =
Em P -
B . e
i ] EE BN &8
- - e
E‘ [ ] a1
L i [~ u
FE =5
L i EI L oL ~
— 4890 -U
- . g
i T +‘-1'-‘=-w-=4~ -
E L L S L |
- 4900 - :E“E“"=‘—

Figure 2-59. Examples of the interpreted FMI log for the MAG 1 well. This example shows
the common feature types (conductive fractures, stylolites, horizontal stratification, oblique
stratification, and surface boundaries) seen in Amsden Formation FMI image analysis.
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Figure 2-60. This example shows the dip azimuth and dip angle for conductive fractures seen
in the Spearfish Formation.
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Figure 2-61. This example shows the dip azimuth and dip angle for conductive fractures
seen in the Amsden Formation.

2-79



Stereonet: MAG #1.Dip_BC 0
Reference (ft): [4479.71 - 4977.59] 7

Schmidt - Pole - Lower hemisphere

S

Dip_BC_TRU (dega) / Azimuth (dega)

.5

Simple filter:

Il Induced fracture
Zonation: Well-tops
[ Piper_Kline

Figure 2-62. This example shows the orientation of drilled-induced fractures in the Piper
Formation.

2.4.4.2  Stress, Ductility and Rock Strength

A 1D MEM was derived using the log data from MAG 1 well. Logs were edited to account for
washouts in the Broom Creek and Amsden Formation sections using multilinear regressions.
Geomechanical parameters in the Spearfish, Broom Creek, and Amsden Formations were
estimated using the 1D MEM. The 1D MEM was used to estimate the vertical stress, pore pressure,
minimum and maximum horizontal stresses (Shmin, SHmax), Poisson’s ratio, Young’s modulus,
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shear and bulk moduli, tensile, uniaxial compressive strength, and friction angle (Figure 2-63,
Figure 2-64, and Figure 2-65). Table 2-19 shows the average and range of elastic and dynamic
parameters, and stresses in the Spearfish, Broom Creek, and Amsden Formations.
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Figure 2-63. Geomechanical parameters in the Spearfish Formation. Track 1, bad hole. Track 2,
total GR, bit size, and caliper. Track 3, DTSH, DTCO. Track 4, TNPH, RHOZ. Track 5,
dynamic Poisson’s ratio, and dynamic and static Young’s modulus. Track 6, dynamic and static
shear modulus, dynamic and static bulk modulus. Track 7, UCS, tensile, friction angle.

Track 8, effective porosity and permeability log. Track 9, static Poisson’s ratio, hydropressure,
pore pressure (in psi and ppg). Track 10, pore pressure gradient, Q factor. Track 11, vertical
stress, hydropressure, SHmax, Shmin. Track 12, wellbore stability.
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Figure 2-64. Geomechanical parameters in the Broom Creek Formation. Track 1, bad hole.
Track 2, total GR, bit size, and caliper. Track 3, DTSH, DTCO. Track 4, TNPH, RHOZ.
Track 5, dynamic Poisson’s ratio, dynamic and static Young’s modulus. Track 6, dynamic and
static shear modulus, dynamic and static bulk modulus. Track 7, UCS, tensile, friction angle.
Track 8, effective porosity and permeability log. Track 9, static Poisson’s ratio, hydropressure,
pore pressure (in psi and ppg). Track 10, pore pressure gradient, Q factor. Track 11, vertical
stress, hydropressure, SHmax, Shmin. Track 12, wellbore stability.

Since the SW Core samples collected from the MAG 1 well were horizontally oriented, it
was not possible to determine ductility and rock strength through laboratory testing. The
dimensions of the SW Core samples were inadequate for multistage triaxial testing. The static
properties (Young’s modulus, Poisson’s ratio, bulk modulus, shear modulus, uniaxial strain
modulus) and the dynamic properties (Young’s modulus, Poisson’s ratio) were estimated through
the evaluation of the 1D MEM in the Spearfish, Broom Creek, and Amsden Formations. The
dynamic parameters determined using the 1D MEM were converted into static parameters using
specific equations derived from global correlations of dynamic to static parameters (Tutuncu and
Sharma, 1992; Yale and Walters, 2016; Nowakowski, 2005; Yale and others, 1995; Zhang and

Bentley, 2005; Yale and Jamieson, 1994).
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Figure 2-65. Geomechanical parameters in the Amsden Formation. Track 1, Bad hole.

Track 2, total GR, bit size, and caliper. Track 3, DTSH, DTCO. Track 4, TNPH, RHOZ.
Track 5, dynamic Poisson’s ratio, dynamic and static Young’s modulus. Track 6, dynamic and
static shear modulus, dynamic and static bulk modulus. Track 7, UCS, tensile, friction angle.
Track 8, effective porosity and permeability log. Track 9, static Poisson’s ratio, hydropressure,
pore pressure (in psi and ppg). Track 10, pore pressure gradient, Q factor. Track 11, vertical
stress, hydropressure, SHmax, Shmin. Track 12, wellbore stability.
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Table 2-19. Ranges and Averages of the Elastic Properties Estimated from 1D MEM in
Spearfish, Broom Creek and Amsden Formations: Static Young’s Modulus (E_Stat), Static
Poisson’s Ratio (n_Stat), Static Bulk Modulus (K), Static Shear Modulus (G), Unconfined
Compress Strength (UCS), Dynamic Young’s Modulus (E_Dyn), and Dynamic Poisson’s
ratio (n_Dyn) in the Spearfish, Broom Creek, and Amsden Formations

E_Stat, n_Stat, G, UCS, E_Dyn, n_Dyn,

Formation Stats Mpsi unitless K, Mpsi  Mpsi psi Mpsi unitless
Min 0.665 0.243 0.493 0.256 2821 3.090 0.243
Spearfish Max 1.554 0.347 1.365 0.616 6591 5.213 0.347
Average  1.159 0.281 0.884 0.453 4916 4.331 0.281
Broom Min 0.089 0.231 0.084 0.034 378 0.896 0.231
Creck Max 3.774 0.347 3.288 1.429 15884 8.963 0.347
Average  0.573 0.313 0.479 0.221 2430 2.444 0.313

Min 0.117 0.152 0.137 0.043 495 1.057 0.152

Amsden Max 6.869 0.364 6.774 2.581 29140 13.026 0.364
Average  1.945 0.286 1.47 0.764 8249 5.707 0.286

Log data were used to characterize stress in the storage complex to determine the fracture
pressure gradient. In the injection zone, the parameters used to calculate stress were determined
from the sand intervals in the Broom Creek Formation section. Rock strength defines the limit at
which the stress conditions might induce the rock to mechanically fail. The unconfined
compressive strength can be determined directly from rock mechanics tests, but in the MAG 1 well
case, it was empirically estimated from well log data. Poisson’s ratio was estimated using the
available well logs, which resulted in an average value for the Broom Creek Formation of 0.313.
The Biot factor was calculated using the effective porosity, static bulk modulus, and permeability,
resulting in a range of 0.89-1. The pore pressure and hydropressure gradient were estimated using
the true vertical depth (TVD), vertical stress (Sv), compressional slowness, and compressional
velocity, respectively. The pore pressure and hydropressure gradients are equal to 0.448 and
0.429 psi/ft, respectively. In situ stresses such as Sv, maximum horizontal stress (SHmax), and
minimum horizontal stress (Shmin) were calculated using specific parameters and methods
(Table 2-20). Sv, which is related to the overburden or lithostatic pressure, is an important
parameter in geomechanical modeling. In the Broom Creek Formation, overburden pressure was
estimated through the bulk density log to the surface using the extrapolation method, resulting in
an overburden gradient of 0.911 psi/ft. The poroelastic horizontal strain model is the most used
method for horizontal stress calculation. The poroelastic horizontal strain model can be expressed
using static Young’s modulus, Poisson ratio, Biot’s constant, overburden stress, and pore pressure.
The poroelastic horizontal strain model was used to estimate the minimum horizontal stress (Plumb
and Hickman, 1985; Aadnoy, 1990; Aadnoy and Bell, 1998; Brudy and Zoback, 1999). The
SHmax is estimated from Shmin and process zone stress (as function of porosity). Based on the
calculated stresses, the stress regime that can be seen in the Spearfish, Broom Creek, and Amsden
Formations is a normal stress regime where Sv > SHmax > Shmin. Shmin magnitude could not be
calibrated using the closure pressure measurements obtained from the openhole MDT
microfracture in situ stress test because it was not performed in the MAG 1 well because of the
large washout in the vicinity of the intervals of interest. The fracture gradient (FG) is calculated
from pore pressure and overburden gradient. With the absence of closure pressure measurements
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Table 2-20. Ranges and Averages of the Sv, Hydropressure, Shmin, and Friction
Angle (Fang) Estimated from 1D MEM in the Spearfish, Broom Creek, and
Amsden Formations

Sv, Vertical Hydropressure, Shmin, Fang, Friction

Formation Stats Stress, psi psi psi Angle, degrees
Min 4,238 2,006 2,522 33
Spearfish Max 4,306 2,032 2,711 39
Average 4,272 2,019 2,602 36
Broom Min 4,306 2,032 2,442 21
Creek Max 4,407 2,076 3,132 44
Average 4,355 2,054 2,876 29
Min 4,407 2,076 2,477 27
Amsden Max 4,574 2,141 3,051 48
Average 4,493 2,109 2,669 39

in the Broom Creek Formation from in situ testing, a fracture gradient of 0.69 psi/ft was calculated
in Schlumberger’s Techlog software through the Matthew and Kelly method (Zhang and Yin,
2017). Equation 1 shows the equation used to derive the fracture gradient.

Fracture Gradient = K * (0, — aP,) + aP, [Eq. 1]

Where:
o0, is the overburden gradient.
« is Biot coefficient.
B, is pore pressure.
K is the stress ratio (unitless) which Mathews and Kelly calculate with empirical
correlation shown in Equation 2.

K = (=3.0  107°) * TVDgepg 2 + (8.0 + 1075) % TVDpypq, + 0.2347  [Eq. 2]

Where:
TV Dgefqy is true vertical depth minus Kelly Bushing.

2.5 Faults, Fractures, and Seismic Activity

In the area of review, 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 absence of transmissive faults is supported by fluid sample analysis results from
MAG 1 that suggest the injection interval, Broom Creek Formation (28,600 mg/L), is isolated from
the next permeable interval, the Inyan Kara Formation (15,600 mg/L) (Appendix A).

A regional structural feature, the Stanton Fault, is discussed in this section. This section also

discusses the seismic history of North Dakota and the low probability that seismic activity will
interfere with containment.
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2.5.1 Stanton Fault

The Stanton Fault is a suspected Precambrian basement fault interpreted by Sims and others
(1991), who—interpreted this northeast-southwest trending feature using available borehole data
and regional gravity and magnetic data. The Stanton Fault is interpreted by Sims and others (1991)
to be approximately 0.7 miles from the MAG 1 well (Figure 2-66). Given the resolution of the
regional gravity and magnetic data and limited amount of borehole data used to interpret this
suspected fault, there is a lot of uncertainty in the lateral extent and the location of the feature. No
studies describing the possible vertical extent of this feature or impact on overlying sedimentary
layers have been published. Lack of historical earthquakes in the area suggests that if the suspected
Stanton Fault does exist it is inactive.

2D and 3D seismic data were used to characterize the subsurface within the project area and
determine if the suspected Stanton Fault or other faults are present within the area of review. There
is no indication of faulting within the 3D seismic data. Along the 2D seismic lines, there are areas
where diffractions within the Precambrian basement can be seen and areas where there are
discontinuities and flexures along seismic reflection events at the top of and within the
Precambrian basement. These features may indicate the presence of faults.

Y Blue Flint Ethanol Plant

A Planned Injection Well

(+) Stratigraphic Test Well

() Planned Monitoring Well
= Legacy 2D Seismic
~—— Suspected Stanton Fault
1 Blue Flint 3D Seismic Survey
[ Basement Diffractions

M0394|

0 2 mile §

]

0 1 2 kilometer

Figure 2-66. Suspected location of the Stanton Fault as interpreted by Sims and others
(1991) and Anderson (2016).

2-86



On Lines 1 and 2, shown in Figure 2-67 and 2-68, respectively, the diagonal seismic features
within the Precambrian basement may be diffractions indicating the location of a structural feature
such as a fault. However, there is no visible offset within the formations that directly overly the
Precambrian basement, suggesting that if a fault is present it is confined to the Precambrian
basement.

W Line 1 E

Red River 5=
Winnipeg

Precambrian ®

Figure 2-67. Cross section of Line 1 showing interpreted seismic horizons (red lines) and area
where diffractions are present withing the Precambrian basement (green box).

On Lines 1 and 2, there are also discontinuities and flexures in several places along the
interpreted top of the Precambrian basement and within the Precambrian basement that may also
indicate the presence of faults. If these seismic features do correspond to faults, there is no
indication that these features are present in the formations overlying the Precambrian basement
and, therefore, do not have sufficient vertical extent to transect the storage reservoir and confining
zones which are more than 5,000 feet above the basement.
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Figure 2-68. Cross section of Line 2 showing interpreted seismic horizons (red lines) and area
where diffractions are present withing the Precambrian basement (green box).

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, 2022).

Between 1870 and 2015, 13 earthquakes were detected within the North Dakota portion of
the Williston Basin (Table 2-21) (Anderson, 2016). Of these 13 earthquakes, only three occurred
along one of the eight interpreted Precambrian basement faults in the North Dakota portion of the
Williston Basin (Figure 2-69). The earthquake recorded closest to the project area occurred in 2008
52.3 miles to the east, near Goodrich, North Dakota (Table 2-21). The magnitude of this earthquake
is estimated to have been 2.6.
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68-C

Table 2-21. Summary of Earthquakes Reported to Have Occurred in North Dakota (from Anderson, 2016)

Distance to

City or Blue Flint
Depth, Vicinity of Ethanol,
Date Magnitude miles Longitude Latitude Earthquake = Map Label miles
Sept. 28, 2012 33 0.4* —103.48 48.01 Southeast of A 117.0
Williston
June 14, 2010 1.4 3.1 —103.96 46.03 Boxelder B 162.9
Creek
March 21, 2010 2.5 3.1 —103.98 47.98 Buford C 136.4
Aug. 30, 2009 1.9 3.1 -102.38 47.63 Ft. Berthold D 60.1
southwest
Jan. 3, 2009 1.5 8.3 —103.95 48.36 Grenora E 146.7
Nov. 15, 2008 2.6 11.2 —100.04 47.46 Goodrich F 52.3
Nov. 11, 1998 3.5 3.1 —104.03 48.55 Grenora G 156.2
March 9, 1982 3.3 11.2 —104.03 48.51 Grenora H 154.8
July 8, 1968 4.4 20.5 —100.74 46.59 Huff I 58.0
May 13, 1947 3.7%* U —100.90 46.00 Selfridge J 96.1
Oct. 26, 1946 3.7%* U —103.70 48.20 Williston K 131.5
April 29, 1927 0.2%** U -102.10 46.90 Hebron L 55.8
Aug. 8, 1915 3.7** U —103.60 48.20 Williston M 127.3

* Estimated depth.

** Magnitude estimated from reported modified Mercalli intensity (MMI) value.
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Figure 2-69. Location of major faults, tectonic boundaries, and earthquakes in North Dakota
(modified from Anderson, 2016). The black dots indicate earthquake locations listed in
Table 2-21.

Studies completed by the U.S. Geological Survey (USGS) indicate there is a low probability
of earthquake events occurring in North Dakota that would cause damage to infrastructure, with
less than two damaging earthquake events predicted to occur over a 10,000-year time period
(Figure 2-70) (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 the injection
wells in the Williston Basin. They noted only two historic earthquake events in North Dakota that
could be associated with nearby oil and gas activities. Additionally, no earthquakes occurring
along the Stanton Fault have been reported. This indicates stable geologic conditions in the region
surrounding the potential injection site. The results from the USGS studies, the low risk of induced
seismicity due to the basin stress regime, and the small volume of CO: injected as part of this
project suggest the probability that seismicity interfering with CO2 containment is low.
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Figure 2-70. Probabilistic map showing how often scientists expect damaging earthquake
shaking around the United States (U.S. Geological Survey, 2019). The map shows there is a
low probability of damaging earthquake events occurring in North Dakota.

2.6 Potential Mineral Zones

There has been no historic hydrocarbon exploration in, or production from, formations above the
Deadwood Formation in the storage facility area. The only hydrocarbon exploration well near the
storage facility area, the Ellen Samuelson 1 (NDIC File No. 1516), located 2.5 miles to the
northeast of the MAG 1 well was drilled in 1957 to explore potential hydrocarbons in the Madison
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.

In the event that hydrocarbons are discovered in commercial quantities below the Broom
Creek Formation, a horizontal well could be used to produce the hydrocarbon while avoiding
drilling through the CO2 plume, or a vertical well could be drilled using proper controls. Should
operators decide to drill wells for hydrocarbon exploration or production, real-time Broom Creek
Formation bottomhole pressure data will be available while the MAG 1 well is in operation, which
will allow prospective operators to design an appropriate well control strategy via increased
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drilling mud weight. Pressure increase in the Broom Creek caused by injection of CO2 will relax
postinjection as the area returns to its preinjection pressure profile. Any future wells drilled for
hydrocarbon exploration or production that may encounter the CO2 should be designed to include
an intermediate casing string placed across the storage reservoir, with COz-resistant cement used
to anchor the casing in place.

Shallow gas resources can be found in many areas of North Dakota. North Dakota
regulations (NDCC § 57-51-01(11)) define a shallow gas zone 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 (1524 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 is currently mined at the Falkirk Mine, operated by the Falkirk Mining
Company, a wholly owned subsidiary of North American Coal Corporation, which is located
within the project area. The Falkirk Mine produces from the Hagel coal seam for power generation
feedstock at Rainbow Energy’s Coal Creek Station. The Hagel coal seam is the lowermost major
lignite present in the area in the Sentinel Butte Formation (Figure 2-71).
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The Hagel coal seam is divided into two seams: the Hagel A and the Hagel B. The Hagel A
lignite bed averages 5.7 ft thick with a range from 0.5 to 11.5 ft. The Hagel B bed has a mean
thickness of approximately 1.8 ft, ranging in thickness from 0.5 to 6.3 ft. (Figure 2-72) (Zygarlicke
and others, 2019). Coal seams in the Bullion Creek Formation exist in the area below the Hagel
seam (Figure 2-71) but are too deep to be economically mined.
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Figure 2-72. Hagel net coal isopach map (modified from Ellis and others, 1999).
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Capillary pressure curves calculated from MICP data were modified to the model scale based
on the permeability and porosity values of the simulation model and used in the numerical
simulations. These modified capillary pressure curves are also shown in Figures 3-6-3-8. The
capillary entry pressure values applied in the model were determined by deriving a ratio between
the reservoir quality index of core samples and modeled properties to scale the capillary entry
pressure value derived from core testing (Table 3-2).

Temperature and pressure data recorded in the MAG 1 wellbore were used to derive a
temperature and pressure gradient to initialize the numerical simulation model for the proposed
injection site. In combination with depth, a temperature gradient of 0.025°F/ft was used to calculate
subsurface temperatures throughout the study area. The temperature gradient was calculated using
the temperature measurements listed in Table 2-2. Average annual surface temperature was not
included in calculation of the 0.025°F/ft temperature gradient. A pressure gradient of 0.512 psi/ft
was used to calculate initial pressure in the model. The pressure gradient was calculated using the
pressure measurements listed in Table 2-3. Standard atmospheric pressure of 14.7 psi was not used
to calculate the pressure gradient as CMG uses PSIC instead of PSIA. The calculated pressure and
temperature gradients were not used as direct inputs for simulation but rather used to calculate the
pressure and temperature of a reference point at the corresponding reference depth which are the
direct inputs for simulation. For a reference point at a depth of 4782.7 ft in the simulation model,
the temperature and pressure values input were 119.6°F (4782.8 {t*0.025°F/ft) and 2448.8 psi
(4782.8 1t*0.0512 psi/ft), respectively to correctly distribute the temperature and pressure data,
that are in line with the measured temperature and pressure values reported in Section 2. The
fracture gradient was obtained from a geomechanical analysis, resulting in an average of 0.69
psi/ft. The maximum allowable BHP of 2,970 psi was estimated to be 90% of the fracture gradient
multiplied by the depth of the top perforation in the injection zone, the Broom Creek Formation,
and used as the injection constraint in the numerical simulation of the expected injection scenario.

3.3.2  Sensitivity Analysis

Because the availability of data for this study included well logs, core sample data, and rock—fluid
properties, the need for typical sensitivity studies of influential reservoir parameters has been
reduced. A preliminary sensitivity analysis made to the wellbore model parameters suggested, at
the given injection volume rates and BHP conditions, the wellhead temperature played a prominent
role in determining WHP response. Sensitivity simulations of different wellhead temperatures
indicated that injection at a higher wellhead temperature would require a higher WHP. For
evaluating the expected injection design, a wellhead temperature value of 60°F was chosen that
most closely represents the expected operational temperature.

3.4 Simulation Results

The target injection rate of 200,000 tonnes per year (tpy) (548 tonnes per day) was consistently
achievable over 20 years (Figure 3-9), translating to a cumulative 4 MMt of COz injection
(Figure 3-10). Simulations of COz2 injection with the given well constraints, listed in Table 3-3,
predicted the BHP would not reach the maximum BHP constraint of 2,970 psi (90% of the
formation fracture pressure) as a result of injecting the target CO2 volume of 200,000 tpy. The
predicted maximum BHP and the average BHP during the 20 year injection period were 2,661
and 2,570 psi (Figure 3-11), respectively.



12.3.4 Implementation of Emergency and Remedial Response Actions

12.3.4.1 Emergency Response Actions

A review of the technical risk categories for Blue Flint identified a list of events that could
potentially result in the movement of injected CO2 or formation fluids in a manner that may
endanger a USDW and require an emergency response. These events are as follows:

Injectivity

Storage capacity

Containment — lateral migration of CO2

Containment — pressure propagation

Containment — vertical migration of CO2 or formation water brine via injection wells,
other wells, or inadequate confining zones

e Natural disasters (induced seismicity)

If it is determined that one or more of these events have occurred, the emergency response
actions that will be implemented are described in the ERRP (Section 7). These response actions
are summarized in Tables 7-4 and 7-5.

12.3.4.2  Estimation of Costs of Emergency Response Actions

Estimating the costs of implementing the emergency response actions in Tables 7-4 and 7-5 is
challenging since remediation measures specifically dedicated to CO:z storage impacts are poorly
documented, with one of the more important data gaps being the lack of precise knowledge of the
leakage mechanisms and associated impacts (Manceau and others, 2014). Without this knowledge,
it is not possible to design appropriate remedial measures. Furthermore, to date, no remediation
action following COz2 leakage after geologic storage has ever been implemented mainly because
of the absence of established impacts (Manceau and others, 2014). Consequently, the degree of
maturity of remediation measures in the carbon capture and storage (CCS) field is low, making it
necessary to rely on literature that is primarily based on modeling or analogies with other
pollutants, e.g., the analogy between CO2 and volatile organic compounds, the latter having been
addressed extensively in the literature. Additionally, for the remedial measures, costs and time for
adequate removal are generally site-dependent, and no information is specifically available in this
area in the CCS field.

Based on this current situation, two key technical manuscripts were relied upon to identify
and estimate the costs of mitigation/remediation technologies to address undesired migration of
CO2 from a geological storage unit (Manceau and others, 2014; Bielicki and others, 2014).

12.3.4.2.1 Identification of Remediation Technologies

Manceau and others (2014) identified several remediation technologies/strategies that are available
to address the potential impacted media that may result from an emergency event. These impacted
media and remediation measures are listed in Table 12-3. The impacted media in Table 12-3
include surface and groundwater/USDWs, vadose zone, indoor settings, and atmosphere; the
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GIS Shapefiles:
Question: Check the locations of the Proposed Soil Gas Profile Stations and add their numbers
(1 & 2) to the name.
e SGPS 1 (red circle) appears to be on the SE corner of the MAG 1 (green diamond) well
site instead of the SW corner as shown in Figure 5-3.
e SGPS 2 (red circle) appears further north than expected from the proposed location of
the MAG 2 (green circle).

| McLean "45"“‘1%

e Locations of the proposed soil gas probes should be checked, and labels added (1 through 5) to
match as shown in Figure 5-5. The only location that matches up with Figure 5-5 is SG-2. Colors
shown below were matched as close as possible to Figure 5-5 from SFP application. The red circles
are soil gas probe and soil gas probe stations.



o Provide shapefiles for the soil gas probe locations and alternate soil gas probe locations
as shown in Supplement 28 — Figure 1. For soil probe locations that did change from what
was proposed in Figure 5-5 of the SFP application (such as SG-2) are there plans to place
a soil gas probe in the original proposed location as shown in Figure 5-5?

Soil Gas Profile Stations (SGPSs) 1 and 2 are not part of the baseline sampling program;
therefore, SGPS 1 and 2 were not included in Figure 1 from Supplement 28.

A new shapefile for the correct soil gas probe and profile station locations (as shown in
Figures 5-3 through 5-5) is included with this supplement, with names provided for all data points.
The shapefile provided previously contained errors in the locations of the soil gas probes. A
separate shape file is included, showing the locations and names of the alternate soil gas probe
locations.

All five of the original (proposed) soil gas probes (SG-1 through SG-5) have been installed.
Many of the original soil gas probe locations were sampled as part of the baseline sampling
activities, as discussed in Supplement 28. Weather permitting, the original soil gas probe locations
will continue to be the preferred sampling locations for the remainder of the baseline phase of the
Blue Flint CO; storage project.



Supplemental 10:

Question: Figures 2-66, 2-67, and 2-68. Can you provide an equivalent figure to what is
represented in Figures 2-67 and 26-8 for the legacy 2D line (boxed in pink below) that runs EW
across the Suspected Stanton Fault and near the MAG 1 and MAG 2 as shown on Figure 2-66? If
not, could a similar figure be provided using the 3D seismic?

The figure below shows a cross section (red line) from the 3D seismic data that intersect the
location of the Stanton Fault (green line) described by Sims and others (1991). There is no
indication from the 3D seismic data that this suspected fault is located within the 3D seismic survey
area (blue polygon). The location of the MAG 1 and MAG 2 wells are denoted by circles, and the
location of the Blue Flint Ethanol facility is denoted by the blue star.
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Question: Figure 2-71. The original intent of the request to extend Figure 2-71 to show the full
Fort Union Group is that we would receive a similar figure as the original Figure 2-71 that would
show and label all the coal beds within the Fort Union Group. The replacement Figure 2-71 does
not meet this request because it no longer shows the individual coal beds.

A review of existing literature was conducted, and we were unable to find a stratigraphic
column that shows the lignite coals of the Fort Union Group in the Williston Basin with all the
seams named. Original Figure 2-71 is adapted from the NDGS RI-104 publication titled “The
Lignite Reserves of North Dakota” and is a generalized stratigraphic column where the coal seams
listed have been mined. In that publication, the coals of the Fort Union Group in North Dakota are
described as having variable thicknesses and lateral extents; the publication noted the presence of
numerous, thin, discontinuous coals because of its depositional nature. These numerous coal seams
have limited lateral extent and variable thickness in North Dakota.



Section 2.6 discusses the economic coal seams present in the storage facility area. In the
storage facility area, no seams present above the Hagel are economically recoverable. There are
no economically recoverable coal seams below the Hagel within the storage facility area because
of the thickness of the seams and the overburden thickness.

Supplement 12:
We have the following subsequent questions on the supplemental language that was added on Pg
3-11 to explain where the pressure and temperature data from the model was derived from.

Question 1: Why was the temperature gradient calculated for use in the model done with the
assumption of an average annual temperature of 0°F? Table 2-2 was calculated using an annual
temperature of 40°F which is a more acceptable average temperature for North Dakota.

The language in Supplement 12 implying 0°F is an average annual surface temperature has
been removed.

Only the reference temperature at depth is used as an input into the model. Whether the
gradient and associated reference temperatures are calculated using the average annual surface
temperature of 40°F or not, represented by 0°F in the equation in Supplement 12, there is little
difference in the resulting temperature. For example, the difference in the resulting reference
temperature is 1.7°F using a temperature gradient rounded to three decimal places (the difference
would be 0.6°F if four decimal places for gradients were used). These examples are shown below.

Example Calculations Using Three Decimal Places for Temperature Gradient
Section 2 calculations incorporating average annual surface temperature (40°F).

Temperature measurements and their corresponding depths are shown in Table 2-2. Please
note the calculated temperature gradient shown in Table 2-2 was rounded to two decimal

places.
temp. gradient = (avg.temp. — avg.annual surface temp.)/avg.depth
temp. gradient = 0.017° F/ft = (————" — 40°F)/w = 78.75°F /4738 ft

Ref.temp.= (ref.depth * temp. gradient) + avg.annual surface temp.
Ref.temp.= 121.3°F = 4782.7 ft * 0.017 °F/ft + 40°F

Section 3 calculations that do not incorporate average annual surface temperature.

Note O0°F is included in these examples for ease of comparison of the two calculation
methods. 0°F represents the fact that no average annual surface temperature was used.

temp. gradient = 0.025°F/ft = . — 0°F

118.9° — 118.6°F . /4735 — 4741 ft

= 118.75°F/4738 ft



Ref.temp.= 119.6°F = 4782.7 ft » 0.025°F/ft + 0°F

Example calculations using four decimal places for temperature gradient.

Section 2 calculations incorporating average annual surface temperature (40°F).

118.9°—118.6°F

temp. gradient = 0.0166°F/ft = (———— - 40°F) /

4735—4741 ft

> = 78.75°F/4738 ft

Ref.temp.= 119.4°F = 4782.7 ft » 0.0166°F/ft + 40°F

Section 3 calculations that do not incorporate average annual surface temperature.

Note 0°F is included in these examples for ease of comparison of the two calculation
methods. 0°F represents the fact that no average annual surface temperature was used.

temp. gradient = 0.0251°F/ft =
= 118.75°F/4738 ft

189"~ 1186°F /4735 — 4741 ft
2 B 2

Ref.temp.= 120.0°F = 4782.7 ft x 0.0251°F/ft + 0°F

Question 2: How is the 4782.7 ft reference point depth calculated? The CMG model is using a
reference depth of 2806.204 ft (SSTVD). Using a ground elevation of 1905 ft and KB of 19.5 ft for
the MAG 1, we calculate the reference point depth to be 4730.704 ft. This reference depth is
approximately the top of the first perforation in the model and in Figure 9-2, the planned
perforations are stated to be 4735-4830 ft, which is more in line with our calculated reference
point depth of 4730.704 ft instead of 4782.7 ft stated in Supplement 12. If the depth reference used
is incorrect the expectation would be that the pressure and temperature values used in the model
are corrected and sent as a supplemental.

The 4782.7' depth comes from the first permeable cell that the MAG 1 well penetrates in
the 3D exocellular model from the measured depth property. This measured depth property is the
distance between the center of each cell in the model and the ground surface. The cells are 1000’
by 1000, and the cell shape along with changes in the surface elevation give the depth value of
4782.7 for the whole cell, which differs from the depth at the MAG 1 well.

Other:

Question: Section 9 question response on wellbore schematics. Is the response of, no action,
because you are indicating that the wellbore schematics and tables from the SFP application is
the most accurate record to date?

The wellbore schematics and tables from the SFP application are the most accurate
record to date. The completions report will be updated at a later date.



EXHIBIT 3

TESTING AND MONITORING SUMMARY TABLE



Table E3-1. Summary of Blue Flint’s Testing and Monitoring Plan

SFP

Sampling Frequency

Reference Monitoring Type Parameter Activity Description Sampling Location/Equipment Preinjection Injection Postinje.cﬁon Primary Purpose(s) of Activity
(20 years) (10 years minimum)
Volume/mass Real-time, continuous data Mass flowmeter near the injection
Flow rate recording via Supervisory wellhead None Continuous None CO; accounting and operational
Pressure Control and Data Acquisition Surface pressure/temperature (P/T) safety assurance
5.1 CO, Stream Analysis Temperature (SCADA) system gauges
CO, accounting and assurance of
Composition CO; stream sampling Sample port near injection wellhead At least once Quarterly None stream compatibility with project
materials in contact with CO»
Real-time, continuous data
recording via SCADA system Dual P/T gauges and_ flowmeters _
Mass balance placed at the liquefaction outlet and None Continuous None
L and remote-controlled shutoff L . .
59 Surface Facilities Leak devices near the injection wellhead CO; accounting, leak detection,
' Detection Plan - - and operational safety assurance
. . CO; detection stations placed on
. Real-time, continuous data L L .
CO; concentrations . ! injection wellhead, flowline risers, None Continuous None
recording via SCADA system S -
and inside and outside enclosures
. Mass/thickness loss . i i j
5.3.2and | CO; Flowline and Wellbore e . . Corrosion coupon sample port near Corro_smn_detectlon Of. UG5
. . Pitting Corrosion coupon testing . . None Quarterly None materials in contact with CO- and
5.6 Corrosion Detection Plan : the liquefaction outlet .
Cracking operational safety assurance
Material wall thickness Ultrasonic logging (or During workovers but | During workovers but no less
(casing) alternative casing inspection MAG 1 and MAG 2 Once per well no less than once every than once every 5 years
Wellbore Mechanical Radial cement bond Iogg_lng (CIL)_ method) _ _ 5 years (MAG_ 2 only)
Integrity Testing (external) Temperature profile Real—_tlme,_ continuous data D|str|puted_ temperature sensing Install at yvell Continuous Continuous
recording via SCADA system (DTS) fiber in MAG 1 and MAG 2 completion (MAG 2)
5.4 and . . Annually Annually
Table 5-4 Temperature profile Temperature logging MAG 1 and MAG 2 Once per well (backup if DTS fails) (backup if DTS fails) Mechanical integrity
Tubing-casing annulus During workovers but | During workovers but no less | confirmation and operational
6.2 and rgssure tgstin MAG 1 and MAG 2 Once per well no less than once every than once every 5 years safety assurance
Table 6-1 Pressure/temperature P g 5 years (MAG 2)
Wellbore Mechanical Real-time, continuous data Surface and tubing-conveyed P/T Install at well Continuous Continuous
Integrity Testing (internal) recording via SCADA system gauges in MAG 1 and MAG 2 completion (MAG 2)
Material wall thickness Ultrasonic logging (or During workovers but | During workovers but no less
. : gging MAG 1 and MAG 2 Once per well no less than once every than once every 5 years
(tubing) alternative CIL method)
5 years (MAG 2)
Samole blanks from soil gas Probe locations SG-1-SG-5 and Sample 3-4 events at Sample 3-4 events per
Ambient Ambient air conditions P - g permanent stations SGPS 1 and P year at SGPS 1 and None
5.7.1and | Atmosphere sampling SG-1-SG-5 .
L SGPS 2 SGPS 2 Leak detection and worker safety
Table 5-6 | Monitoring - - : : T
. Real-time, continuous data CO, detection stations placed inside :
Workplace CO; concentrations " 2 " None Continuous None
recording via SCADA system and outside enclosures
Soil gas composition Slam:zrﬁft;i 1Sr;rr:r<13rlteosl\(/|;§SG Protection of near-surface
(e.g., CO2, N2, and O») Probe locations SG-1-SG-5 and 34 seasonal samples 3-4 seasonal samples 2 annuall Lmtil fpacilit environments
Soil Gas Soil gas sampling permanent stations SGPS 1 and P per station (SGPS 1 y y
per probe (SG-1-SG-5) closure. Sample probe
. . SGPS 2 and SGPS 2) locati I S
579 w1l Soil gas isotopes ocations at postinjection start | Source attribution
T;at;le 5.6 Near- and before facility closure
Surface Water composition (e.g., At start of injection, Sampling may be performed | Protection of underground
6.21and | Monitorin pH, total dissolved solids Existing shallow aroundwater Up to five aroundwater well 34 seasonal samoles shift sampling program on active and accessible sources of drinking water
" g [TDS], and conductivity) g gr P groundwa P to dedicated Fox Hills | shallow groundwater wells in | (USDWs)
Table 6-2 well sampling locations (shown in Figure 5-5) per well L .
G dwat Water isotopes T e w7l AEECEIOTET (10iRY Source attribution
roundwater P location near MAG 1 prior to site closure
Water composition . . . .
(same as above) Fox Hills Aquifer sampling Pl [RonS Al g v 3-4 seasonal samples S~ BRI ST G2 Annually until facility closure O TTEIRU S
- near MAG 1 annually ———
Water isotopes Source attribution

X-1
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Table E3-1. Summary of Blue Flint’s Testing and Monitoring Plan (continued)

SFP

Sampling Frequency

Reference Monitoring Type Parameter Activity Description Sampling Location/Equipment Preinjection Injection Postinje_ction Primary Purpose(s) of Activity
(20 years) (10 years minimum)
Temperature profile Real-time, continuous data DTS fiber optics in MAG 1 and Install at well . Continuous
(from Spearfish through . ! ; Continuous
recording via SCADA system MAG 2 completion (MAG 2)
Above-Zone Inyan Kara) f . inth
Monitoring . . Annually until full CO; Assurance o containment in the
Saturation profile (from Year 4 and every 5 years . . storage reservoir
Interval : . saturation reached; once
Spearfish through Inyan Pulsed-neutron logging MAG 2 Once per well thereafter (YYear 9, Year 14, hereaft
Kara) and Year 19) every 4 years thereafter
(MAG 2)
(f-rl—cfmmrfrrr?;ggi %%ﬂeh Real-time, continuous data DTS fiber optics in MAG 1 and Install at well Continuous Continuous
Spearfish) g recording via SCADA system MAG 2 completion (MAG 2)
2 p Annually untl ol GO Determination of storage reservoir
S Saturation profile (from Year 4 and every 5 years saturatio)rll reached: oncfe performance
s Storage Amsden through Pulsed-neutron logging MAG 2 Once per well thereafter (Year 9, Year 14, '
5.7.3 and § Reservoir Spearfish) and Year 19) every 4 years thereafter
Table 5-6 = : P (MAG 2)
3 (direct) - - -
S . . Tubing-conveyed P/T gauge in . CO; pressure front tracking to
= Real-time, continuous data : Install at well . Continuous .
6.2.1 and 2 Pressure/temperature recording via SCADA svstem MAG 1 and MAG 2 to monitor completion Continuous (MAG 2) ensure conformance with model
Table 6-2 = g Y the Broom Creek P and simulation projections
(j) - .
& Injectivity Pressure falloff testing MAG 1 Once in MAG 1 Once every 5 years in None Assurance of storage reservoir
o} MAG 1 performance
e Vertical seismic profiles CO; plume extents May collect baseline To be determined To be determined
I?fé)aiai ilr? ds$::r;|2 ertv\%;p CO; plume tracking to ensure
CO; saturation Time-lapse 2D seismic CO; plume extents . ' . conformance with model and
. Collect baseline 4, reevaluate frequency To be determined . . I
Storage surveys (see Figure 5-6) simulation projections
. based on plume growth and
Reservoir A
(indirect) _seismic result_s._
Utilize USGS existing
Seismicit Real-time, continuous data U.S. Geological Survey’s Utilize USGS existing network and supplement None Seismic event detection and
y recording (USGS’s) existing network network with additional equipment operational safety assurance
as necessary

X-2




Digital data files available upon request
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Anthony J. Cooper | Attorney At Law
North Dakota Lic. #09252
acooper @bopprelawfirm.com

Brian W. Boppre | Attorney At Law
North Dakota Lic. #07482
bboppre @bopprelawfirm.com

Morgan R. Glings | Attorney At Law
glines @boppreiavfirm.com BOPPRE
LAW TFIRM APR 17 3

2151 36" Ave SW, Suite B, Minot, ND 58701 2,
Telephone (701) 852-5224 | Fax (701) 852-5229 AL con™

www.bopprelawlirm.com

April 14, 2023

NDIC Oil and Gas Division
1016 East Calgary Ave.
Bismarck, ND 58503

SENT VIA CERTIFIED MAIL

Re. Concern for Mineral Owners regarding Flint Sequester Company, LLC

Dear Commission,

I hope this letter finds you all well. I represent Matt Johnson and his siblings in this matter. They are all
mineral owners in the land therein described. I sat in on the hearing on March 21, 2023, for my clients’
behalf. I am very concerned, as I hope you are all as well, at the lack of forethought and care that Flint
Sequester Company, LLC (hereinafter “Flint”) portrayed towards the owners of the land in question. Flint
Jacks the forethought and care not only for the surface owners, but the mineral owners as well.

The fact of the matter is that the data submitted to the Industrial Commission by Flint was done so by
humans. Unfortunately, which means there is huge room for error. Especially, when this is brand new to
North Dakota and there are no studies to base their tests and assumptions upon. Basically, I heard that
liquified CO2 is going to be placed in the ground between an impermeable layer of rocks with no faults;
however, there is no telling or tests that that can show that there may not be a leak one day. Flint explained
the liability/consequences regarding a leak regarding the surface owners, but not the mineral owners.

If there is someday a leak and liquified CO2 travels downward to chemically react with the below layers,
that is detrimental to the mineral owners as well. It should not matter if the mine is not currently drilling in
this location or that potential coal may be difficult to mine at this time. The fact is, Flint has a liability to
the mineral owners and should be compensated as well.

Boppre Law Firm « Committed to Excellence




Attorifley At Law
Boppre Law Firm, PLLC

Boppre Law Firm « Committed to Excellence
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Kadrmas, Bethany R.

From: Kadrmas, Bethany R.

Sent: Monday, April 17, 2023 4:08 PM

To: Bender, Lawrence

Cc: Nelson, Steve; Entzi-Odden, Lyn

Subject: NDIC Case Nos. 29888-29890

Attachments: Commission Staff Questions on Supplements for Blue Flint Hearing.pdf
Mr. Bender,

At this time, Commission staff requests additional information outlined in the attached regarding Case Nos. 29888-
29890.

Please let me know if you have any questions.

Thank you,

Bethany Kadrmas

Legal Assistant, Oil and Gas Division

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

NORTII

DG.I.(QE | Mineral Resources

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



Commission Staff Questions on Supplements
Missing Supplementals
e No response was given to the following question from the hearing:

o Addition or an explanation of the ramifications of providing a #ype log definition using
the MAG 1 well to Article 1.15 — Storage Reservoir in the Storage Agreement. The
reference to a type log would be providing top depth and bottom depth for the
stratigraphic interval as picked in the MAG 1 from the Kelly Bushing elevation as
identified by called-out open hole log run.

1.15 Storage Reservoir consists of the Pore Space and confining subsurface strata
underlying the Facility Area described as the lower Piper Picard and Spearfish(Upper Confining
Zone), Broom Creek (Storage Reservoir/Injection Zone), and Amsden (Lower Confining Zone)
Formation(s) and which are defined as identified by the well lopping suite performed at the
stratigraphic well, the MAG 1 well (File No. 37833). The log suites included caliper, spontaneous
potential (SP), gamma ray (GR), density, porosity (neutron, density), dipole sonic, resistivity, and a
full-bore formation microimager (FMI) 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 a 3D seismic survey covering an area totaling 9-mi?® in and around the MAG 1 (located in
Section 18, Township 145 North, Range 82 West) stratigraphic well located in Mclean County,
North Dakota. Formation top depths were picked from the top of the lower Piper Picard Formation to
the top of the Tyler Formation. These logs and data which encompass the stratigraphic interval from
an average depth of 4,553 feet to an average depth of 5,053 feet within the limits of the Facility
Area.

Questions on Supplements Provided on April 11, 2023
e  GIS Shapefiles
o Shapefiles for the hearing notice area (HNA) boundary still need to be submitted.
o Check the locations of the Proposed Soil Gas Profile Stations and add their numbers (1 &
2) to the name.
= SGPS 1 (red circle) appears to be on the SE corner of the MAG 1 (green
diamond) well site instead of the SW corner as shown in Figure 5-3.
= SGPS 2 (red circle) appears further north than expected from the proposed
location of the MAG 2 (green circle).

N

T145NRE2W.

= Locations of the proposed soil gas probes should be checked, and labels added (1
through 5) to match as shown in Figure 5-5. The only location that matches up
with Figure 5-5 is SG-2. Colors shown below were matched as close as possible
to Figure 5-5 from SFP application. The red circles are soil gas probe and soil gas
probe stations.



o Provide shapefiles for the soil gas probe locations and alternate soil gas probe locations
as shown in Supplement 28 — Figure 1. For soil probe locations that did change from
what was proposed in Figure 5-5 of the SFP application (such as SG-2) are there plans to
place a soil gas probe in the original proposed location as shown in Figure 5-5?

Resubmit Supplement 9 with Rierdon (depth below USDW) column fixed. The supplementt
shows 3,3162 instead of 3162.

On Supplement 11 (Equation 5) you have a note that the Uniaxial Strain Modulus (P) label in
Table 2-19 in the SFP application should say unconfined compress strength (UCS). Supplement
10 (Pg 2-84) still has it labeled as Uniaxial Strain Modulus (P) label.



Supplement 10 — Figures 2-66, 2-67, and 2-68. Can you provide an equivalent figure to what is
represented in figures 2-67 and 26-8 for the legacy 2D line (boxed in pink below) that runs EW
across the Suspected Stanton Fault and near the MAG 1 and MAG 2 as shown on Figure 2-66? If
, could a similar figure be provided using the 3D seismic?

Supplement 10 — Figure 2-71. The original intent of the request to extend Figure 2-71 to show the
full Fort Union Group is that we would receive a similar figure as the original Figure 2-71 that
would show and label all the coal beds within the Fort Union Group. The replacement Figure 2-
71 does not meet this request because it no longer shows the individual coal beds.

Supplement 12 — We have the following subsequent questions on the supplemental language that
was added on Pg 3-11 to explain where the pressure and temperature data from the model was
derived from.

o Why was the temperature gradient calculated for use in the model done with the
assumption of an average annual temperature of 0°F? Table 2-2 was calculated using an
annual temperature of 40°F which is a more acceptable average temperature for North
Dakota.

o How is the 4782.7 ft reference point depth calculated? The CMG model is using a
reference depth of 2806.204 ft (SSTVD). Using a ground elevation of 1905 ft and KB of
19.5 ft for the MAG 1, we calculate the reference point depth to be 4730.704 ft. This
reference depth is approximately the top of the first perforation in the model and in
Figure 9-2, the planned perforations are stated to be 4735-4830 ft, which is more in line
with our calculated reference point depth of 4730.704 ft instead of 4782.7 ft stated in
Supplement 12. If the depth reference used is incorrect the expectation would be that the
pressure and temperature values used in the model are corrected and sent as a
supplemental.

Provide updated Exhibit 3 (Summary of Testing and Monitoring Plan) to reflect the following
changes. Provide PDF and Excel copy.

o Frequency for corrosion coupon monitoring.

o PNL frequency for above-zone monitoring and storage reservoir monitoring, to match
with any changes made to Table 6-2.

Supplement 27 — Shouldn’t the last sentence in the last paragraph of 12.3.4.1 also be changed to
reference Table 7-4 and Table 7-5?

Section 9 question response on wellbore schematics. Is the response of, no action, because you
are indicating that the wellbore schematics and tables from the SFP application is the most
accurate record to date?



Kadrmas, Bethany R.

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

Sent: Friday, April 14, 2023 3:32 PM

To: Kadrmas, Bethany R.

Cc: Forsberg, Sara L.; Nelson, Steve

Subject: filing of Affidavit of Adam Dunlop CASES 29888-890
Attachments: S Nelson letter 29888-890.pdf

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

Bethany,

Please see the attached. The original affidavit was hand delivered to Assistant Attorney
General Nelson.

Thank you.

Fredrikson

Lyn Entzi-Odden

Executive Legal Assistant

1133 College Drive | Suite 1000 | Bismarck, ND 58501
Ph: 701.221.8700|lodden@fredlaw.com

**This is a transmission from the law firm of Fredrikson & Byron, P.A. and may contain information which is privileged, confidential, and protected by the attorney-client or attorney
work product privileges. If you are not the addressee, note that any disclosure, copying, distribution, or use of the contents of this message is prohibited. If you have received this
transmission in error, please destroy it and notify us immediately at our telephone number (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 ProaRech & BYFS i
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1133 College Drive, Suite 1000
Bismarck, ND 58501-1215
Main: 701.221,8700
fredlaw.com

April 14, 2023

VIA HAND DELIVERY

Mr. Steven Nelson

Assistant Attorney General
Office of the Attorney General
500 N. Ninth St.

Bismarck, ND 58501-4509

RE: Case Nos. 29888, 29889 and 29890
Blue Flint Sequester Company, LL.C

Dear Assistant Attorney General Nelson:

In follow-up to my letter dated April 11, 2023 with regard to the captioned matter and the
supplemental materials filed therewith, please find attached herewith an AFFIDAVIT OF ADAM

DUNLOP for filing.
Should you require additional information or have any questions, please advise.

Sincerely,

/s/ Lawrence Bender
LAWRENCE BENDER

LB/leo
Enclosure
cc: Ms. Bethany Kadrmas — (w/enc.) Via Email

Mr. Adam Dunlop — (w/enc.) Via Email
78888350 vi



BEFORE THE INDUSTRIAL COMMISSION

OF THE STATE OF NORTH DAKOTA

Application of Blue Flint Sequester Company,
LLC requesting consideration for the geologic
storage of carbon dioxide in the Broom Creek
Formation from the Blue Flint Ethanol Facility in
the storage facility located in Sections 11, 12, 13,
14, and 24, Township 145 North, Range 83 West
and Sections 6, 7, 8, 17, 18, and 19, Township 145
North, Range 82 West, McLean County, North
Dakota pursuant to North Dakota Administrative
Code Section 43-05-01.

A motion of the Commission to consider the
amalgamation of the storage reservoir pore space,
in which the Commission may require that the
pore space owned by nonconsenting owners be
included in the geologic storage facility and
subject to geologic storage, as required to operate
the Blue Flint Sequester Company, LLC storage
facility located in Sections 11, 12, 13, 14, and 24,
Township 145 North, Range 83 West and Sections
6,7,8,17,18, and 19, Township 145 North, Range
82 West,

A motion of the Commission to determine the
amount of financial responsibility for the geologic
storage of carbon dioxide from the Blue Flint
Ethanol Facility in the storage facility located in
Sections 11, 12, 13, 14, and 24, Township 145
North, Range 83 West and Sections 6,7, 8,17, 18,
and 19, Township 145 North, Range 82 West,
McLean County, North Dakota, in the Broom
Creek Formation, pursuant to North Dakota
Administrative Code Section 43-05-01-09.1.

CASE NO. 29888

CASE NO. 29889

CASE NO. 29890



AFFIDAVIT OF ADAM DUNLOP

STATE OF NORTH DAKOTA )

COUNTY OF MCLEAN i >
Adam Dunlop, being first duly sworn, deposes and states as follows:
1. [ 'am the Executive Vice President for Harvestone Low Carbon Partners, the parent
company of Blue Flint Sequester Company, LLC (“Blue Flint™), the applicant in the above-
captioned matters.
2. My business address is 2841 3rd Street SW, Underwood, ND 58576.
3 Pursuant to § 38-22-06 of the North Dakota Century Code, Blue Flint provided
notice of the hearing in the above-caption matters (“Hearing Notice) to certain owners,
operators and lessees of the surface, pore space and minerals located within the storage
facility area and within one-half mile of the storage facility’s boundaries (collectively, the
“Notice Area™).
4. At the hearing on March 21, 2023 before the North Dakota Industrial Commission
(“Commission”), Commission staff indicated that it had received, and signed for, the
Hearing Notice addressed to one Bradley Schafer with an address of 600 East Boulevard
Avenue, Suite 405, Bismarck, North Dakota 58505, which is the Commission’s address.
5. Bradley Schafer is named as a potential heir in the Proof of Death and Heirship
attached hereto and marked as Exhibit A.
6. To the best of my knowledge and belief, and after consulting with the firm retained
by Blue Flint to ascertain the owners, operators and lessees located within the Notice Area
(the “Title Firm”), the Proof of Death and Heirship references lands located within the

_B-



proposed storage facility; however, it does not grant to Bradley Schafer any interest in the
surface, pore space or minerals located within the Notice Area.

7. The Proof of Death and Heirship does not list a street address for Bradley Schafer.
8. To the best of my knowledge and belief, and after consulting with the Title Firm, it
is my understanding that Bradley Schafer does not appear in any other instrument indexed
against the lands located within the Notice Area.

) To the best of my knowledge and belief, and after consulting with the Title Firm, it
is my understanding that Bradley Schafer was mailed a Hearing Notice out of an abundance
of caution because he was listed as a potential heir in the attached Proof of Death and
Heirship, even though he does not own any interests of record within the Notice Area.

10. To the best of my knowledge and belief, and after consulting with the Title Firm, it
is unclear as to why the Hearing Notice for Bradley Schafer was mailed to the Commission
at 600 E. Boulevard Avenue, Suite 405, Bismarck, ND 58505.

Ny

DATED this 14th day of April, 2023.

Adam Dunlop
STATE OF NORTH DAKOTA )
) ss.
COUNTY OF MCLEAN )

The foregoing instrument was acknowledged before me this [ r ‘a'éy of April, 2023, by
Adam Dunlop, the Executive Vice President of Harvestone Low Carbon Partners.

LYN ODDEN
Notary Public

f North Dakota iqqi ires
i comgf.f:fb ﬁ oites June 26, 2023 My Commission Expires:

78881893 vl
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PROQOF OF DEATH AND HEIRSHIP

STATEOF MNpars IDAxerA )

) ss:
COUNTY OF BWRLE! G 1 )

Gae 1. Sciarer ot 203 E. ARBoR Ave. £ |07F,

of lawful age, after first being duly sworn, deposes and states:

1. That the statements hereinafter set forth, including answers to questions, constitute a true
and correct and complete statement of the family history of the person hereinafier named as
“decedent” and of the estate of such decedent.

2 Name of decedent: Donald D, Schafer
828 Wynere? Bi ~

34 Date of death: December 26, Where? Bismarck, Burleigh County, North Dakota
4, Was decedent married or single at time of death? MARR | £D

Did decedent leave a Will? If yes, attach copy

Has estate been probated? ]il z If yes, County & State A/r/ﬂ
55 If decedent was married one or more times, give the following information (list names in
order of marriage):

LIVING
OR DECEASED PLACE OF DEATH OR
(IF DECEASED — IF DIVORCED - DIVORCE
NAME OF SPOUSE DATE OF DEATH) DATE (CITY, COUNTY & STATE)
Griw Jrene Enger  Livinve N/R N/A
6. If decedent had any children by any spouse, give following information:
LIVING
PRESENT SON OR OR DECEASED
NAME OF CHILD ADDRESS AGE DAUGHTER _ (IF DECEASED-DATE)
Brian SHAFER  Bismarck ND S| Sown Livine
BRAOLEyDeHAFER MeAListeR OK 4B SoN Liviv &
RRruce SeHarer BismArck VD b S Linms
SoN Livive

Bruyr Senaren Bi15m asecNO 4S5

EXHIBIT A
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b If decedent had any children by adoption, give following information:. A/ON &

LIVING
OR DECEASED
PRESENT SON OR (IF DECEASED-
NAME OF CHILD ADDRESS AGE DAUGHTER DATE)
8. The above named children who have died had only the following children (natural or
adopted) and other heirs:
LIVING
NAMES OF OR DECEASED
NAME OF DECEASED SPOUSE & (IF DECEASED-
CHILD CHILDREN ADDRESS AGE DATE)
9. In case decedent left no surviving spouse and no children or children of deceased
children, give the following information:
DATE OF
NAME ADDRESS LIVING DEATH
FATHER oo E——
MOTHER N //9
BROTHER(S) ——
SISTER(S) N / A - )

10.  Affiant states he/she was well acquainted with financial condition of decedent and knows
that decedent died solvent and that all debts against the estate were paid.

State your relationship or acquaintange with decedent and how long and how well you knew the

decedent gnd the decedent’s family, 2 HAVE KNownN, AND BEEN FRIENDS WITH,
Don € GrAIL ScHAFER For more ThAN 'Ro YEARS; AnD

CoNTINWLE _To WAYE A  CLOSE RMML&LZ&.G&/L-

Further affiant saith not.

Signed L antevea 4 »(Op,e:éctlf'

Subscribed and sworn to before me this _ J_ day of , 2013,

M A

SARA SCHUMACHER Notary Public
Notary Public

State of North Dakota
My Commission Expires May 17, 2017
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RECORDING INSTRUCTIONS:
Please index against the following described lands:

Township 145 North, Range 83 West
Section 04; NW4
Section 13; NW4

Township 146 North, Range 83 West
Section 32: SE4

McLean County, North Dakota
Please return recorded document to:

Attn: The Falkirk Mining Company

2000 Schafer Street, Suite D
Bismarck, ND 58501-1204
7583
h@m’* i 6(»” '} ¢
‘;w"(" ’ &q”g.r Y
; »*3 OF?? [l
w C r i
£ 93 SEA.I Y3y
INDEXED ‘, '73<::aa __:S ” z
CHECKED e % ! O"‘“"t.o...tﬂ"’-’:‘?v it ‘
) A/ORTH CANAEN
200y
RECORDER'S OFFICE, MCLEAN COUNTY, ND 5/20/2013 2:39 PM

I CERTIFY THAT THIS INSTRUMENT WAS FILED FOR RECORD THIS DATE.
BETH A. KNUTSON, COUNTY RECORDER

foly: 3378559
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Kadrmas, Bethany R.

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

Sent: Tuesday, April 11, 2023 4:32 PM

To: Kadrmas, Bethany R.

Cc: Bender, Lawrence

Subject: additional filings for Blue Flint Cases 29888, 29889 and 29890
Attachments: Blue Flint additional filing Cases 29888-890.pdf

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

Bethany,
Please see the attached letter and the following link.

https://fredriksonandbyron.sharefile.com/d-sc43630fb702b4f85b0f2¢70900117721

Fredrikson

Lyn Entzi-Odden

Executive Legal Assistant

1133 College Drive | Suite 1000 | Bismarck, ND 58501
Ph: 701.221.8700|lodden@fredlaw.com

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



Fredrikson & Byron, P.A.

Fred ri kso n Attorneys and Advisors
—

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

April 11, 2023

VIA EMAIL

Mr. Bruce Hicks

Assistant Director

North Dakota Industrial Commission
Oil and Gas Division

600 East Boulevard

Bismarck, North Dakota 58505-0310

RE:  Case Nos. 29888, 29889 and 29890
Blue Flint Sequester Company, LL.C

Dear Mr. Hicks:

In follow up to my filing earlier today, included in the email submitting this letter is a
link which contains Shapefiles and Field Data to also supplement the record in the captioned
matters.

Should you have any questions or require additional information, please advise.

Sincerely,

/s/ Lawrence Bender
LB/leo LAWRENCE BENDER
Enclosure
cc: Mr. Adam Dunlop - (w/o enc.) Via Email

Ms. Amanda Livers-Douglas - (w/o enc.) Via Email
78851785 v1




Digital data files are available upon request.



Kadrmas, Bethany R.

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

Sent: Tuesday, April 11, 2023 9:20 AM

To: Kadrmas, Bethany R.

Cc: Bender, Lawrence

Subject: Blue Flint Cases 29888, 29889 and 29890

Attachments: Blue Flint cover letter filing supplementals.pdf; Blue Flint - Cases 29888 29889 and 29890 - ND SHPO

Response 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 attached for filing. The following is the link referenced in said letter.

https://fredriksonandbyron.sharefile.com/d-seb0a7eal750d4074889c¢59ebf2b1{2eb

Fredrikson

Lyn Entzi-Odden

Executive Legal Assistant

1133 College Drive | Suite 1000 | Bismarck, ND 58501
Ph: 701.221.8700|lodden@fredlaw.com

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



- Fredrikson & Byron, P.A.
re rl So n Attorneys and Advisors
- 1133 College Drive, Suite 1000
Bismarck, ND 58501-1215

Main: 701.221.8700
fredlaw.com

April 11, 2023
VIA EMAIL

Mr. Bruce Hicks
Assistant Director
North Dakota Industrial Commission
Oil and Gas Division
600 East Boulevard
Bismarck, North Dakota 58505-0310

RE: Case Nos. 29888, 29889 and 29890
Blue Flint Sequester Company, LL.C

Dear Mr. Hicks:

As requested at the hearing held for the captioned matters on March 21, 2023, please find
attached herewith the following:

1. A link to a ShareFile, included in the email submitting this letter, which contains
supplements for the Blue Flint Sequester Company, LLC Storage Facility Permit.
The “Supplemental Table V2” document lists all of supplements in numerical order
and the changes that were made per the Commissions staff’s request during the
March 21, 2023 hearing. Also included is a “Corrections Table” and corresponding
corrections PDFs. We realize these changes were not requested by Commission staff
at the hearing but are included in the event the same are needed; and

2. A letter from Blue Flint Sequester Company addressed to the State Historical Society
explaining why there will be minimal surface disruptions.

An affidavit addressing the issue of notice sent to Bradley Schafer will be submitted by
Friday, April 14, 2023.

Should you have any questions or require additional information, please advise.

Sincerely,

/s/ Lawrence Bender
LB/leo LAWRENCE BENDER
Enclosure
cc: Mr. Adam Dunlop - (w/o enc.) Via Email

Ms. Amanda Livers-Douglas - (w/o enc.) Via Email
78839053 v1




Blue Flint
BL[ |E FL” ] I 2841 3rd 51 SW
Underwood, ND 58576

 AHARVESTONE COMPANY (701) 442-7513

April 10, 2023

William D. Peterson, PhD

State Historical Society :

North Dakota Heritage Center & State Museum
612 East Boulevard Avenue

Bismarck, ND 58505-0830

RE: ND SHPO Ref 23-0123 Blue Flint Ethanol Facility, Case No. 29888
Dear Mr. Peterson,

Thank you for your comments regarding the Blue Flint Carbon Dioxide Storage permit
application. As discussed with Ms. Meidinger of your staff, there will be minimal new
surface disruptions as part of the proposed storage project. Case No. 29888 appropriately
describes the storage area as being composed of T145N R82W Sections 6/8, 17 and 19 and
T145N R83W Sections 11-14 and 24. Actual surface activities will only be completed at
locations where injection and monitoring wells are installed and along the flow line as
identified in the figure below.

Blue Flint Ethanol Plant
A Planned Injection Well
(<. Planned Monitoring Well

| THAEN REaV/ . 2o 4 W Ry
LAk e TG REZA {__"} Storage Facilty Area

M | _ _ ' Hearing Netification Area
741777} Area of Review

EANAIRGG (50

3




The flow line leaves the Blue Flint industrial property and then travels in a road ditch
adjacent to county road until it enters Falkirk Mine property where it travels through land
currently in crop production. The injection and monitoring well locations are also located
on property recently under active mine permit and that have been actively farmed.

Blue Flint commissioned KL] to perform an analysis of cultural resources proximate to the
areas of surface disruption and no recorded sites are anticipated to be impacted. Analysis
noted that several Class Il surveys have already been completed within the project area
including manuscript no. 006285 - Falkirk Mine Riverdale Expansion.

Project construction includes protocols for immediate stoppage of work in the event of
cultural resource discovery.

Please let me know if you have additional questions regarding this matter.

Sincerely,

L CNG—

Adam C Dunlop

Executive Vice President
Blue Flint Sequester Company



Blue Flint Sequester Company, LLC
Storage Facility Permit Application — Corrections April 7, 2023

1 5-2 Table correction Correction Provided
e Table 5-1
e Mentions of capture facility should be liquefaction outlet:
o 2nd row, 3rd column
o 3rd row, 3rd column
o 4th row, 2nd column

2 5-3 Table correction Correction Provided
e Table 5-2
e Capital C in “captured CO2” is needed.
3 5-4 Capture facility should be liquefaction outlet in first paragraph, 3rd sentence Correction Provided
4 5-5 5.3.2 2" sentence Correction Provided

“A coupon sample port will be located near the liquefaction outlet and
injection wellhead, and sampling will occur quarterly”

and injection wellhead added to orginal sentence

5 5-7 and 5- | There is mention of elemental capture spectroscopy. Description added to Correction Provided
8 Table 5-5

6 5-10 and | Table 5-6 — Specified MAG 1 as the test well for falloff testing; updated Correction Provided
5-11 reference to Figure 5-5 to 5-6 under Time-Lapse 2D Seismic line item

7 6-7 6.3.1 Beginning of 2" paragraph Correction Provided

Specified that the flowline will be flushed as part of reclamation work as well
as the timing for reclaiming the flowline.
8 C-1 C1.3.1 2 sentence of 1° paragraph Correction Provided

Sampling frequency for corrosion coupons needed updating to match Section
5.3.2. (Sampling quarterly)
9 4-5 Table 4-2 updated with corrected information for ND-UIC-106 Correction Provided




Table 5-1. Overview of Blue Flint’s Testing and Monitoring Plan

Monitoring Type

Equipment/Testing

Target Area

CO, Stream Analysis

Compositional and isotopic testing

CO; liquefaction outlet
at the capture facility

20 Surface Facilities Leak CO; detection stations on flowline risers Flowline from
'g Detection and wellheads, pressure gauges, dual liquefaction outlet to
-‘é flowmeters, and SCADA”" system injection wellhead
§ Flowline Corrosion Ll i
A . Flow-through corrosion coupon system liquefaction outlet to
o Detection S
& injection wellhead
5 . . f: -t t
& Continuous Recording of Surface pressure-tempetature gauges = .
Iniection Pressure. Rate and flowmeters installed at the liquefaction = Surface-to-reservoir
J ’ ’ outlet and injection wellhead with shutoff ~ (CO; injection well)
and Volume alarms
. It ici ing tool IT
20 External Mechanical Ultrasonic IMaging |oo .(US ) of .
B Inteeritv Testin electromagnetic casing inspection log and ~ Well infrastructure
S srty & distributed temperature sensing (DTS)
g . Tubing-conveyed pressure—temperature
S
= Intemgl Mechamcal gauges, surface digital gauges, and annulus ~ Well infrastructure
g [Integrity Testing ressure testin
5 p g
= .
o Downhole RS Flow-through corrosion coupon system Well materials
2 Detection

Environmental Monitoring

Atmosphere

Near Surface

Above-Zone Monitoring
Interval

Direct Reservoir

Indirect Reservoir

CO; detection stations outside injection
wellhead enclosure and gas analyzer
sample blanks at soil gas profile stations
Compositional and isotopic analysis of soil
gas and shallow groundwater down to the
Fox Hills

DTS and pulsed-neutron logs (PNLs) over
the Inyan Kara and Spearfish intervals
DTS, PNLs, tubing-conveyed bottomhole
pressure-temperature-(BHP/T) gauges, and
pressure falloff testing

Time-lapse 2D seismic and surface
seismometer stations

Well pads

Vadose zone and
lowest USDW

Downbhole tubing and
casing strings

Storage reservoir

Entire storage complex

* Supervisory control and data acquisition.

5.1 CO; Stream Analysis

Prior to injection, Blue Flint determined the chemical content of the captured CO:z stream via
laboratory testing performed by Salof, Ltd. The chemical content is 99.98% dry CO:z (by volume)
and 0.02% other chemical components, as specified in Table 5-2. The COz stream will be sampled
at the liquefaction outlet quarterly and analyzed using methods and standards generally accepted
by industry to determine its chemical and physical characteristics, including composition,
corrosiveness, temperature, and density.



Table 5-2. Chemical Content of the Captured CO>

Chemical Content Volume %
Carbon Dioxide 99.98
Water, Oxygen, Nitrogen, Hydrogen Trace amounts of
Sulfide, C2*, and Hydrocarbons each (0.02 total)
Total 100.00

5.2 Surface Facilities Leak Detection Plan

The purpose of this leak detection plan is to monitor the surface facilities from the liquefaction
outlet to the injection wellsite during the operational phase of the Blue Flint CO2 storage project.
Figure 5-1 is a map showing the surface facilities layout. Figure 5-2 illustrates a generalized flow
diagram of surface connections from the liquefaction outlet to the MAG 1 injection wellsite.

TT45NIREZW

¥¢ Blue Flint Ethanol Plant
A Planned Injection Well
(&) Stratigraphic Test Well
(2 Planned Monitoring Well

[ well Pad

— CO, Flowline

[0 Capture Facility

Figure 5-1. Site map showing the surface facilities layout for the Blue Flint CO: storage
project.



Table 5-3. Performance Targets for Detecting Leaks in
Surface Equipment with SCADA

Leak Size, Mscfpd* Detection Time, minutes
10 <2
>1 <5
<1 and >0.5 <60

* Thousand standard cubic feet per day.

CO2 detection stations will be mounted on the inside of the wellhead enclosures to detect
any potential indoor leaks. An additional CO2 detection station will be mounted outside the
injection wellhead enclosure to detect any potential atmospheric leaks at the wellsite. The stations
can detect CO2 concentrations as low as 2% by volume and have an integrated alarm system for
increases of from 0% to 0.4% and 0.4% to 0.8% by volume. The stations are further described in
Appendix C (Attachment A-2).

Field personnel will have multigas detectors with them for wellsite visits or flowline
inspections to detect potential leaks from the equipment. The multigas detectors will primarily
monitor COz levels in workspace atmospheres.

Any defective equipment will be repaired or replaced and retested, if necessary. A record of
each inspection result will be kept by the site operator and maintained until project completion and
be made available to NDIC upon request. Any detected leaks at the surface facilities shall be
promptly reported to NDIC.

5.3 Flowline Corrosion Prevention and Detection Plan

The purpose of this corrosion prevention and detection plan is to monitor the flowline and well
materials during the operational phase of the project to ensure that all materials meet the minimum
standards for material strength and performance.

5.3.1 Corrosion Prevention

The chemical composition of the COz stream is highly pure and dry (Table 5-2), and the target
moisture level for the CO2 stream is estimated to be up to 12 ppm by volume. These factors help
to prevent corrosion of the surface facilities. In addition, the flowline construction materials will
be COz-resistant in accordance with API 17J (2017) requirements. The flowline will be constructed
using FlexSteel, a 3-layer flexible steel pipe product. The inner and outer layers contain a COz-
resistant polyethylene liner, and the middle layer comprises reinforcing steel. FlexSteel product
specifications can be found in Appendix C (Attachment A-3).

5.3.2 Corrosion Detection

The flowline will use the corrosion coupon method to monitor for corrosion throughout the
operational phase of the project, focusing on the loss of mass, thickness, cracking, and pitting as
well as other visual signs of corrosion of the materials of interest. A coupon sample port will be
located near the liquefaction outlet and injection wellhead, and sampling will occur quarterly. The
process that will be used to conduct each coupon test is described in Appendix C under Section
1.3.
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Table 5-4. Overview of Blue Flint’s Mechanical Integrity Testing Plan

Activity

Baseline Frequency*

Operational Frequency (20-year period)

External Mechanical Integrity Testing

USIT or alternative CIL

Acquire baseline in MAG
1 and MAG 2.

Perform during well workovers but no less than
once every 5 years.

DTS

Install at completion of
MAG 1 and MAG 2.

Continuous monitoring.

Temperature Logging

Acquire baseline in MAG
1 and MAG 2.

Perform annually but only as a backup if DTS
fails.

Internal Mechanical Integrity Testing

Tubing-Casing Annulus
Pressure Testing

Perform in MAG 1 and
MAG 2 prior to injection.

Install digital surface
pressure gauges.

Perform during well workovers but no less than
once every 5 years.

Digital surface pressure gauges will monitor
annulus pressures continuously.

Surface and Tubing- Install gauges in the MAG | Gauges will monitor temperatures and
Conveyed BHP/T 1 and MAG 2 prior to pressures in the tubing continuously.
Gauges injection.

. Acquire baseline in MAG | Perform no more than once every 5 years
LRIl erElEIEo CL 1 and MAG 2. during well workovers.

* The baseline monitoring effort has been initiated as of the writing of this permit application.

5.5 Well Testing and Logging Plan

Table 5-5 describes the testing and logging plan developed for the MAG 1 wellbore (exclusive of
any coring) to establish baseline conditions. Included in the table is a description of fluid sampling
and pressure testing performed. The logging and testing plan for the MAG 2 wellbore will be the
same as what is presented in Table 5-5, with the addition of a PNL but excluding dipole, elemental
capture spectroscopy (ECS), fluid swab, and FMI. Table 5-4 and Table 5-6 (see Section 5.7) detail
the frequency with which logging data will be acquired and in which wellbores throughout the
operational period of the project.

Wellbore data collected from MAG 1 have been integrated with the geologic model and to
inform the reservoir simulations that are used to characterize the initial state of the reservoir before
injection operations (Section 3). The simulated CO2 plume extents informed the timing and
frequency of the application of the direct and indirect monitoring methods of the testing and
monitoring plan.

5-7



Table 5-5. Testing and Logging Plan for the MAG 1 Wellbore

OH/CH* NDAC
Depth, ft  Logging/Testing Justification § 43-05-01
Surface Section

Triple combo (resistivity, Quantified variability in reservoir properties such
OH bulk density, density and as resistivity and lithology. Identified the
1340-0 neutron porosity, GR, caliper, wellbore volume to calculate the required cement  11.2(1)(b)(1)
and spontaneous potential volume.
[SP])
Ultrasonic, casing collar Identified cement bond quality radially.
CH locator (CCL), variable- Interpreted minor cement channeling throughout 11.2(1)(b)(2)
1260-0 density log (VDL), GR, and several isolated intervals and determined good ’
temperature log azimuthal cement coverage and zonal isolation.
Intermediate Section
Quantified variability in reservoir properties such
il Gl (sl as resistivity and lithology. Identified .the
S . wellbore volume to calculate the required cement
OH resistivity, bulk density, . . .
. . volume. Provided input for geomodeling and 11.2(1)(c)(1)
4170-1334  density and neutron porosity, L . NN
. predictive simulation of CO; injection into the
GR, caliper, and SP) : . .
interest zones to improve test design and
interpretations. Generated core-log correlations.
OH . . Identified mechanical properties in intermediate
4170-1334 Dipole sonic section. 11.2(1)(c)(1)
OH ECS Quantlfl'led.m.meralogl.cal and glay content 11.2(4)
4138-3840 properties in intermediate section
Quantified petrophysical properties and salinity
OH calculations within the intermediate zones (Inyan
Dielectric scanner Kara Formation). Provided information on rock 11.2(4)
4170-3070 X e .
properties and fluid distribution as inputs for
reservoir evaluation and management.
Identified cement bond quality radially.
CH Ultrasonic, CCL, VDL, GR,  Interpreted good azimuthal cement coverage and 11.2(0()2)
4070-30 and temperature log casing condition. Evaluated the cement top and ’
zonal isolation.
Long-string Section
Triple combo (laterolog Quantified variability in reservoir properties such
OH resistivity, bulk density, as resistivity and lithology. Identified the 11.2(0e)(1)
7068-4163  density and neutron porosity,  wellbore volume to calculate the required cement ‘
GR, caliper, and SP) volume.
Identified mechanical properties of the rock
OH . . including stress anisotropy. Provided
7556-4163 Aol EEil compression and shear waves for seismic tie in 1.2(D(e)(D)
and quantitative analysis of seismic data.
OH Verified no fracture networks exist in the Broom
Fullbore FMI Creek Formation or confining layers to ensure 11.2(1)(c)(1)
5250-4250
safe storage of CO,.
OH Measured Broom Creek Formation pressure and
4741, 4735 BHP/T survey temperature in the wellbore. 11.2(2)
OH . Collected fluid sample from the Broom Creek
4740-4733  Fluid swab Formation for analysis. 11.22)
CH** Uhticaeeitte, ©ETL, VIBIL,, g Will 1d.ent1fy.cement bond quality radlally. and
TBD GR determine azimuthal cement coverage. Will 11.2(1)(b)(2)

evaluate the cement top and zonal isolation.

* OH/CH - openhole/cased-hole

** Planned activity at the time of writing this permit to be completed prior to injection.
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Table 5-6. Summary of Environmental Baseline and Operational Monitoring

Activity

Baseline Frequency* |

Operational Frequency (20-year period)

Atmosphere

Wellsite (workplace)
Atmosphere Sampling
(Figures 5-3 and 5-4)

At start-up, install CO,
detection stations placed
outside well enclosures at the
MAG 1 location.

Stations provide continuous monitoring of CO,
conditions at the well pad.

Ambient Atmosphere
Sampling (Figure 5-4)

Sample 3—4 events at each soil
gas probe location (SG-1
through SG-5) prior to
injection.

Sample 3—4 events per year at each soil gas
profile station (SGPS 1 and SGPS 2).

Sampling will piggyback on the planned soil gas
monitoring plan (described below).

Soil Gas Monitoring

Soil Gas Sampling
(Figures 5-3 through
5-5)

Sample 3—4 events per probe
location (i.e., SG-1 through
SG-5) prior to injection.

Perform concentration and
isotopic testing on all samples.

Sample 3—4 events per year at each soil gas
profile station (i.e., SGPS 1 and SGPS 2).

Perform concentration and periodic isotopic
testing on all samples.

Shallow Groundwater

Up to 5 Stock Wells (3
Operated by Falkirk
Mining Company)
(Figure 5-5)

Sample 3-4 events per well
prior to injection.

Perform water quality and
isotopic testing on all samples.

Shift sampling program to the dedicated Fox
Hills monitoring well near the MAG 1 well.

Lowest USDW
Dedicated Fox Hills Sample 3—4 events per well. Sample 3—4 events per well annually.
Monitoring Well
Sampling at MAG 1 Perform water quality and Perform water quality and periodic isotopic
(Figure 5-5) isotopic testing on all samples | testing on all samples.
AZMI
DTS Install during completion of Monitor temperature changes continuously in
MAG 1 and MAG 2. the MAG 1 and MAG 2.
Perform in MAG 2 prior to Collect PNL in MAG 2 at Year 4 and every 5
injection. years thereafter until end of injection.
PNL Run log from the Spearfish Run log from the Spearfish Formation through
Formation through the Inyan the Inyan Kara Formation to confirm
Kara Formation to establish containment in the storage reservoir.
baseline conditions.
Storage Reservoir (direct)
DTS Install during completion of Monitor temperature changes continuously in
the MAG 1 and MAG 2. the MAG 1 and MAG 2.
Perform in MAG 2 prior to Collect PNL in MAG 2 at Year 4 and every 5
injection. years thereafter until end of injection.
PNL Run log from the Amsden Run log from the Amsden Formation through
Formation through the the Spearfish Formation to determine the Broom
Spearfish Formation to Creek Formation’s saturation profile.
establish baseline conditions.
Install BHP/T gauges over the | Collect BHP/T readings continuously from the
BHP/T Readings storage reservoir in MAG 1 storage reservoir in MAG 1 and MAG 2.

and MAG 2 prior to injection.

Pressure Falloff Testing

Conduct once prior to
injection in MAG 1.

Perform at least once every five years in MAG
1.

* The baseline (preinjection) monitoring effort has not yet begun as of the writing of this permit application.

5-10
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Table 5-6. Summary of Environmental Baseline and Operational Monitoring

(continued)

Activity | Baseline Frequency | Operational Frequency (20-year period)
Storage Reservoir (indirect)

Time-Lapse 2D Seismic | Collect baseline fence 2D Repeat 2D seismic survey in Year 1 and Year 4.

Surveys (Figure 5-6) seismic survey. At Year 4 following the start of injection,

reevaluate frequency based on plume growth
and seismic results.

Utilize existing U.S. Utilize existing U.S. Geological Survey’s
Geological Survey’s network. | network and supplement with additional
equipment as necessary.

Passive Seismicity
Monitoring (Figure 5-7)

5.7.1 Atmospheric Monitoring

Figures 5-3 and 5-4 illustrate the planned well pad design at MAG 1 and MAG 2 and the locations
of the CO2 detection stations that will be used to monitor workspace atmospheres to ensure a safe
work environment. As mentioned in Section 5.2 of this testing and monitoring plan, field personnel
will be equipped with multigas detectors with them for wellsite visits or flowline inspections to
detect potential leaks as an added safety precaution.



6.3 Schedule for Submitting Postinjection Monitoring Results

All PISC-monitoring data and monitoring results will be submitted to NDIC in annual reports.
These reports will be submitted within 60 days of the anniversary date on which the CO: injection
ceased.

The annual reports will contain information and data generated during the reporting period,
including seismic data acquisition, formation monitoring data, soil gas and groundwater sample
analytical results, and simulation results from updated site models and numerical simulations.

6.3.1 PISC Plan

Blue Flint will submit a final site closure plan and notify NDIC at least 90 days prior to its intent
to close the site. The site closure plan will describe a set of closure activities that will be performed,
following approval by NDIC, at the end of the PISC period. Site closure activities will include the
plugging of all wells that are not planned for continued use in monitoring the closed site; the
decommissioning of storage facility equipment, appurtenances, and structures (e.g., buildings,
gravel pads, access roads, etc.) not associated with monitoring; the reclaiming of the surface land
of'the site to as close as is practical to its original condition; and abandonment of flowlines pursuant

to NDAC Section 43-02-03-34.1.

At the start of the PISC period, any flowlines buried less than 3 feet below final contour will
be flushed and removed (e.g., the planned flowline segment at the capture facility on Blue Flint
Ethanol property and the above-ground portion of the flowline at the injection wellsite). Associated
costs during the PISC period are outlined in Section 12, which include the type and frequency of
monitoring as well as equipment costs, plugging of the injection well, and site reclamation.

As part of the PISC monitoring and closure plan and in accordance with NDAC 43-05-01-
19(5), the MAG 1 injection well will be plugged and abandoned and the injection well pad will be
reclaimed. Reclamation of the MAG 1 well and the injection pad includes wellhead removal, sump
removal, pad reclamation (rock removal and soil coverage), fencing removal, reseeding,
reclamation of the flowline at the injection pad, and the P&A of SGPSO1.

The dedicated Fox Hills monitoring well adjacent to the MAG 1 injection wellsite will
remain, at a minimum, until site closure. At the time of site closure, NDIC and Blue Flint will
decide if the Fox Hills well adjacent to the MAG 1 wellsite will be plugged and abandoned with
the site location reclaimed or if the ownership of the Fox Hills well will transfer to the State.

6.3.2 Site Closure Plan

To comply with NDAC 43-05-01-19(2), the MAG 2 well will be used for deep subsurface
monitoring during the PISC period and will be plugged and abandoned as part of site closure
activities. Reclamation of the MAG 2 well and well pad at site closure includes wellhead removal,

pad reclamation (rock removal and soil coverage), fencing removal, reseeding, and the P&A of
SGPS02.

As part of the final assessment, Blue Flint will work with NDIC to determine which wells

and monitoring equipment will remain and transfer to the State for continued postclosure
monitoring. The dedicated Fox Hills monitoring well drilled adjacent to the MAG 1 injection well
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C1.0 QUALITY ASSURANCE AND SURVEILLANCE PLAN

The primary goal of the testing and monitoring plan (Section 5) of this storage facility permit
application is to ensure that the geologic storage project is operating as permitted and is not
endangering USDWs. In compliance with NDAC § 43-05-01-11.4 (Testing and Monitoring
Requirements), this quality assurance and surveillance plan (QASP) was developed and is
provided as part of the testing and monitoring plan.

C1.1 CO; Stream Analysis

NDAC § 43-05-01-11.4(1)(a) requires analysis of the COz stream in compliance with applicable
analytical methods and standards generally accepted by industry and with sufficient frequency to
yield data representative of its chemical and physical characteristics. Blue Flint will collect
samples of the injected CO2 stream quarterly at the liquefaction outlet and analyze the CO: stream
to determine the concentrations of CO2, nitrogen, oxygen, hydrogen, water, hydrogen sulfide,
carbon monoxide, and a suite of hydrocarbons (e.g., ethane, propane, n-butane, and methane) via
a third party. Selected stable isotopes (i.e., isotopes of carbon dioxide ['*C and '*C], methane ['*C
and '*C], and deuterium [*H]) will also be sampled in the first year to establish a baseline. The
isotopic analyses will be outsourced to commercial laboratories that will employ standard
analytical QA/QC protocols used in the industry.

C1.2 Surface Facilities Leak Detection Plan

The surface leak detection and monitoring plan is outlined in Section 5.2. The SCADA system
(described in Attachment A-1) will continuously monitor surface facilities operations in real time
and be equipped with automated alarms that will notify the Blue Flint operations center in the
event of an anomalous reading. A generalized specification sheet for the CO2 detection stations
(see Attachment A-2) will monitor COz levels at each wellsite to ensure workspace atmospheres
are safe.

C1.3 Corrosion Monitoring and Prevention Plan

C1.3.1 Corrosion Monitoring

The flow line will use the corrosion coupon method to monitor for corrosion in the flow line and
injection wellbore throughout the operational phase of the project, focusing on loss of mass,
thickness, cracking, and pitting as well as other visual signs of corrosion of the materials of interest.
The coupon sample port will be located near the liquefaction outlet, and sampling will occur
quarterly.

The process that will be used to conduct each coupon test is described below.

Cl1.3.1.1 Sample Description

Corrosion coupons that are representative of the construction materials of the flowline and
injection well that contact the CO: stream will be tested. Materials from these process components
and/or conventional corrosion coupons of similar composition and specifications will be weighed,
measured, and photographed prior to initial exposure.

C-1



4.2 Corrective Action Evaluation

Table 4-2. Wells in AOR Evaluated for Corrective Action*

Long- Long-
Surface String  String
Casing Surface Casing Casing Corrective
Well File o.d., Casing o.d., seat, Hole TVD, Action
No. Operator Well Name Spud Date  inches Seat, ft inches inches Direction TD, ft ft Status Plug Date TWN RNG Section Qtr/Qtr County Needed
1516 H. Hanson Ellen 9/14/1957 10.75 462 Openhole Vertical 6,600 6,600 P&A  10/18/1957 146N  82W 32 SE/SW  McLean No
Oil Samuelson 1
Syndicate
ND-UIC- Great River Well #1 10/10/2014 11.75 1,232 7 Vertical 4,046 4,046 Active NA 145N 82W 17 SE/NE  McLean No
106** Energy Injector
4810 W. H. Wallace O. 12/1/1969 8.625 233 Openhole Vertical 4240 4240 P&A 12/6/1969 145N  82W 22 SW/SW  McLean No
HUNT Gradin 1
TRUST
ESTATE

* TD is total depth, and TVD is true vertical depth.
**ND-UIC-106 is classified as a Class I disposal well.
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Blue Flint Sequester Company, LLC
Storage Facility Permit Application — Supplemental April 10, 2023

1 2-8 Can you provide a supplemental for table 2-2 and 2-3 that shows the Supplemental Provided
temperature and pressure
e Give atable that shows all of that information and the source of Additional information
the data provided as an
e Include the values used in the model and indicate the source of the | independent writeup. A
info so it's clear in the application. folder containing field
data provided.
2 2-14 On figure 2-10, provide correct high-def images. Supplemental Provided
3 2-15 On figure 2-11, provide correct high-def images. Supplemental Provided
4 2-18 Table 2-5 provide how many side wall cores came from each lithology Supplemental Provided
Information provided in
footnote of Table 2-5
5 2-30 — 2-36 | Figures 2-21 thru 2-27 give K plane 39 a depth to reference in the Supplemental Provided
geochemical modeling
Depth of K plane given
in caption of Figure 2-
21
6 2-51 On figure 2-38 is the red line showing chlorite? Supplemental Provided
e Hard to differentiate colors
e No green calcite line is shown. Provide an updated larger scale New figures inserted for
version of this image. 2-38 and caption
updated accordingly.
7 2-52 Add clarification to Figure 2-39 Supplemental Provided
New figures inserted for
2-39 and caption
updated accordingly.
8 2-53 Add clarification to Figure 2-40 Supplemental Provided
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New figures inserted for
2-40 and caption
updated accordingly.

9 2-55 Table 2-15 depths do not match the well bore diagram from figure 9-1 Supplemental Provided
If it needs to be corrected, please provide one of those as a supplement, Table 2-15 corrected to
depending on which is corrected match Figure 9-1
10 2-67* Request 1: Supplemental Provided
2-682(69) | Provide an additional figure 2-52 which demonstrates cell 10 and 11
2-833(84) Request 1: Two
2-86%(87) | Request 2: additional figures and
2-92°(93) | Add additional clarification to the captions for Figure 2-53 and 2-54 accompanying captions

Request 3:
Average Poisson’s ratio for the Broom Creek is 0.313 in Table 2-19 and
0.32 in the text.

Request 4:
Can you provide a similar exhibit from the Precambrian to the Broom
Creek?

e In reference to figure 2-67
e Provide in several chunks if necessary
e Indicators on the vertical area beyond Precambrian features

Request 5:
In Figure 2-71 expand the figure to include the remainder of the Fort
Union Group and the remainder of coal seams

were added. All page
numbers were adjusted
for the remainder of
Section 2.

Request 2: New figures
inserted for 2-53 and 2-
54 and caption updated
accordingly.

Request 3: The value for
average Poisson’s ratio
was updated to of .313
in the text.

Request 4: Figure 2-67
and 2-68 updated

Request 5: New figure




Blue Flint Sequester Company, LLC
Storage Facility Permit Application — Supplemental April 10, 2023

inserted for Figure 2-71.
Caption and reference
section updated
accordingly.
11 2-81t Provide a supplemental table showing the static and dynamic properties | Supplemental Provided
2-832 that were estimated through the evaluation of the 1D MEM in Spearfish,
Broom Creek, and Amsden Formations. Derived from global correlations | Additional information
of dynamic to static parameters their source, inputs and where the source | provided as an
of that data came from to show they were done accordingly. independent writeup
e Equation itself, the literature it was documented, variable that can
be identified, and the source of the data where you find the value
from
Could be include in an appendix
2Show formulas in the geomechanical section can show any of the
variables used in the fracture gradient formula calculating the maximum
and minimum horizontal and vertical stress.
Provide screenshots of Schlumberger calculations.
12 3-11 Provide additional information on how pressure and temperature gradients | Supplemental Provided
in Section 3 were calculated.
Additional text provided
on page 3-11, 2"
paragraph.
13 3-20 Asking for the formula to be corrected on page 3-20, mg/m? should be kg | Supplemental Provided
14 3-31 Explain potential impact of 1 m® of fluid from the Broom Creek leaking Supplemental Provided
into the Fox Hills Formation.
Additional information
provided as an
independent writeup




Blue Flint Sequester Company, LLC
Storage Facility Permit Application — Supplemental April 10, 2023

15 3-17 — 3-18 | Approximately how many years does it take CO> to move to the next cell | Supplemental Provided
during stabilization.
Text added to section
3.4.2.
16 3-6 Figure 1-4 should be 3-4 Supplemental Provided
17 3-7 Paragraph correction Supplemental Provided
e ‘“please note the red and-erange”
Delete “and orange”

18 3-23 table 3-1 should be 3-4 Supplemental Provided

19 3-25 table 3-2 should be 3-5 Supplemental Provided

20 3-26 table 3-3 should be 3-6 Supplemental Provided

21 3-30 table 3-4 should be 3-7 Supplemental Provided

22 4-6 Provide the “Thickness, ft” in table 4-3 Supplemental Provided

e Provide the cement yield to get the estimates for the thickness.
Table 4-3 updated.

23 4-8 Check the accuracy of table 4-5 it appears to be incorrect Supplemental Provided
Cement yield indicated
in table by ** in order to
provide variable used in
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cement plug
calculations. Plugs have
been adjusted to reflect
correct depths.

24 4-18 Update text, “The Inyan Kara will be monitored for temperature ané Supplemental Provided
pressure changes in the injection well (MAG 1) and the monitoring well
(MAG 2).” 4.4.4, 2" paragraph, 2"
sentence. Sentence
updated.

25 6-5 Tables 6-2 and 5-6: PNL logging timescales seem to not match up. Supplemental Provided

Table 6-2 adjusted to
match Table 5-6

Paragraph added in
section 6.2.2, 2"
paragraph, to detail
timing of PNL during
postinjection

26 9-5 NDIC number needs to be populated Supplemental Provided

27 12-6 Paragraph corrections Supplemental Provided
Table 7-3 and 7-4 should be 7-4 and 7-5

28 Appendix | Baseline sampling data Supplemental Provided
B
Additional information
provided as an
independent writeup
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Section 1 GIS Shapefiles for Figure 1-1 and Section 5 figures GIS Shapefiles provided

and

Section 5

3-18 Paragraph correction No action: Upon further
e 0.15 should be 0.25 review, EERC agrees

that the value of 0.15 is
correct and will not be
altering the value
Section 9 | There are a handful of wellbore schematics well depth don't match with No action: completions
the completion report with North Star and figure out which one is correct. | report will be updated at
Needs to be done before the application is approved. a later date.




To calculate the Pressure and Temperature values in Tables 2-2 and 2-3, the last 30 sample points taken
at the end of the first flow period during the flow back test on the MAG 1 were averaged using
arithmetic averaging. For Sensor number SH51214 at depth 4,741’ this would constitute measurements
from timestep ‘6/6/2022 8:44’ through measurements in timestep ‘6/6/2022 8:49’, and for Sensor
number SH51215 at depth 4,735’. The following tables below show the data used in the calculations.

Table 1. Last 30 measurements taken at the end of the First Flow on Sensor SH51214 at 4,741’ for the
MAG 1 well in the Broom Creek Formation.

6/6/2022 8:44 | 2427.261 | 118.657
6/6/2022 8:45 | 2427.263 | 118.658
6/6/2022 8:45 | 2427.24 | 118.657
6/6/2022 8:45 | 2427.261 | 118.657
6/6/2022 8:45 | 2427.244 | 118.659
6/6/2022 8:45 | 2427.229 | 118.657
6/6/2022 8:45 | 2427.263 | 118.658
6/6/2022 8:46 | 2427.248 | 118.656
6/6/2022 8:46 | 2427.243 | 118.654
6/6/2022 8:46 | 2427.25 | 118.657
6/6/2022 8:46 | 2427.271 | 118.657
6/6/2022 8:46 | 2427.261 | 118.657
6/6/2022 8:46 | 2427.245 | 118.655
6/6/2022 8:47 | 2427.277 | 118.655
6/6/2022 8:47 | 2427.269 | 118.656
6/6/2022 8:47 | 2427.289 | 118.656
6/6/2022 8:47 | 2427.245 | 118.655
6/6/2022 8:47 | 2427.279 | 118.656
6/6/2022 8:47 | 2427.256 | 118.655
6/6/2022 8:48 | 2427.281 | 118.657
6/6/2022 8:48 | 2427.237 | 118.656
6/6/2022 8:48 | 2427.245 | 118.655
6/6/2022 8:48 | 2427.266 | 118.655
6/6/2022 8:48 | 2427.281 | 118.657
6/6/2022 8:48 | 2427.277 | 118.655
6/6/2022 8:49 | 2427.237 | 118.656
6/6/2022 8:49 | 2427.253 | 118.654
6/6/2022 8:49 | 2427.258 | 118.656
6/6/2022 8:49 | 2427.245 | 118.655
6/6/2022 8:49 | 2427.89 | 118.654




Table 2. Last 30 measurements taken at the end of the First Flow on Sensor SH51215 at 4,735’ for the
MAG 1 well in the Broom Creek Formation.

6/6/2022 8:44 | 2426.983 | 118.931
6/6/2022 8:45 | 2426.959 | 118.931
6/6/2022 8:45 | 2426.981 | 118.931
6/6/2022 8:45 | 2426.961 | 118.931
6/6/2022 8:45 | 2427.014 | 118.931
6/6/2022 8:45 | 2426.959 | 118.931
6/6/2022 8:45 | 2426.97 | 118.931
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