BEFORE THE INDUSTRIAL COMMISSION

OF THE STATE OF NORTH DAKOTA

CASENO. 28848
ORDER NO. 31453

IN THE MATTER OF A HEARING CALLED ON
A MOTION OF THE COMMISSION TO
CONSIDER THE APPLICATION OF RED TRAIL
ENERGY, LLC REQUESTING
CONSIDERATION FOR THE GEOLOGIC
STORAGE OF CARBON DIOXIDE IN THE
BROOM CREEK FORMATION FROM THE RED
TRAIL ENERGY, LLC ETHANOL FACILITY
LOCATED IN SECTIONS 9, 10, 11, 12, 13, 14, 15,
22 AND 23, TOWNSHIP 139 NORTH, RANGE 92
WEST, STARK COUNTY, NORTH DAKOTA
PURSUANT TO NORTH DAKOTA
ADMINISTRATIVE CODE SECTION 43-05-01.

ORDER OF THE COMMISSION
THE COMMISSION FINDS:
(1) This cause came on for hearing at 9:00 a.m. on the 12th day of August, 2021.

(2) Red Trail Energy, LLC (Red Trail) made application to the Commission for an order
authorizing geologic storage of carbon dioxide from the Red Trail ethanol facility in the
amalgamated storage reservoir pore space of the Broom Creek Formation, in portions of Sections
9,10, 11, 12, 13, 14, 15, 22, and 23, Township 139 North, Range 92 West, Stark County, North
Dakota, pursuant to North Dakota Administrative Code (NDAC) 43-05-01, and such other relief
as is appropriate.

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

(4) Case Nos. 28848, 28849, and 28850 were combined for the purposes of hearing.

(5) Case No. 28849, also on today’s docket, is an application filed with the Commission
by Red Trail for an order of the Commission determining the amalgamation of storage reservoir
pore space, pursuant to a Geologic Storage Agreement for use of pore space falling within
portions of Sections 9, 10, 11, 12, 13, 14, 15, 22, and 23, Township 139 North, Range 92 West,
Stark County, North Dakota in the Broom Creek Formation, has been signed, ratified, or
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approved by owners of interest owning at least sixty percent of the pore space interest within said
lands pursuant to North Dakota Century Code (NDCC) 38-22-10.

(6) Case No. 28850, also on today’s docket, is a motion of the Commission to determine
the amount of financial responsibility for the geologic storage of carbon dioxide from the Red
Trail ethanol facility located in portions of Sections 9, 10, 11, 12, 13, 14, 15, 22, and 23,
Township 139 North, Range 92 West, Stark County, North Dakota in the Broom Creek
Formation, pursuant to NDAC Section 43-05-01-09.1.

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

(8) The record in these matters was left open to receive additional information from Red
Trail. Such information was received on September 23 and October 18, 2021, and the record
was closed.

(9) 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, Red Trail, 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.

(10) The Commission gave at least a thirty-day public notice and comment period for the
draft storage facility permit and issued all notices using methods required to all entities under
NDCC Section 38-22-06 and NDAC Section 43-05-01-08. Publication was made July 7, 2021,
and the comment period for written comments ended at 5:00 PM CDT August 11, 2021. The
hearing was open to the public to appear and provide comments.

(11) The Commission received letters of support for the application from RPGM Inc. and
the North Dakota Ethanol Council on August 9 and August 11, 2021, respectively.

(12) The Commission received a letter from the State Historical Society of North Dakota
on July 15, 2021 indicating it reviewed the application of Red Trail for potential effect for
cultural resources and found that there are no significant sites in this area.

(13) The Commission received a letter from Patricia Meyer (Meyer) on July 26, 2021
indicating an interest in the N/2 NW/4, and NE14 [sic] (Commission assumes NE/4) of Section
22, Township 139 North, Range 92 West. Meyer requested a copy of the permit application, the
draft permit, and the study done on the subject properties showing why they are suitable for
storage of carbon dioxide. Meyer questioned the chances of carbon dioxide seeping into nearby
properties, and the impact of the carbon dioxide storage facility on mineral and oil rights. Meyer
is opposed until more informed on the storage of carbon dioxide. The Commission notes Meyer
is identified as a mineral owner or lessee requiring notification.
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The Commission responded to Meyer on July 26, 2021 and provided the website address where
the permit application, draft permit, and supporting documents are available free of charge. The
response also provided contact information for the Commission and Red Trail.

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

(15) Red Trail’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.

(16) 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 economically profitable
supply of hydrocarbons from formations above or below the Broom Creek Formation within the
proposed storage facility area. There have not been shallow gas reserves or coal seams identified
above the Broom Creek Formation within the proposed storage facility area. There has been
historic production along the Heart River Fault outside of the area of review. The lateral extent
of the stabilized plume and the pressure differential are minor enough to allow for horizontal
drilling for hydrocarbon exploration, under the Broom Creek Formation, without penetrating the
stored carbon dioxide.

(17) The Red Trail facility is a dry mill ethanol production plant located in Stark County,
North Dakota, near the city of Richardton. Carbon dioxide is emitted from the fermentation
process during ethanol production.

(18) Red Trail’s facility emits an annual average of 180,000 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.

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

(20) Stainless steel FlexSteel will be utilized for the flowline and is rated to 2,900 psi.
Maximum surface operating pressure is expected to be 2,250 psi. The line will have an external
specialized rubber coating for anti-corrosion and will be trenched in and back-filled by the
FlexSteel company.

(21) The flow line will be equipped with a DAS/DTS fiber optic cable to detect leaks,

triggering an alarm and automatic shut down of the flow line. The flow line is equipped with
automatic shutoff valves at the capture facility and wellhead.
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(22) The projected composition of the carbon dioxide stream is greater than 99.9% carbon
dioxide with trace quantities of nitrogen and oxygen.

(23) The RTE #10 (File No. 37229) is a stratigraphic test well that was used for reservoir
characterization and constructed to Class VI requirements, located 600 feet from the south line
and 250 feet from the east line of Section 10, Township 139 North, Range 92 West, Stark
County, North Dakota. This well is to be converted to a Class VI injection well.

(24) The RTE #10.2 (File No. 37858) is a stratigraphic test well that was used for reservoir
characterization and constructed to Class VI requirements, located 2,296 feet from the north line
and 1,043 feet from the west line of Section 10, Township 139 North, Range 92 West, Stark
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.

(25) Red Trail created a geologic model based on site characterization as required by
NDAC Section 43-05-01-05.1 to delineate the area of review. Data utilized included well log,
seismic, and core data. Well log data was used to determine the dominant lithology in the
Amsden Formation, the lower confining zone, the Opeche Formation, the upper confining zone,
and the Broom Creek Formation, the injection formation. Geostatistics were used to distribute
petrophysical properties throughout the confining zones. Seismic data was also used to aid in
determining the dominant lithology in the Broom Creek Formation, and to identify spatial trends
to reinforce the distribution of properties. Based on the reservoir pressure obtained from the
RTE #10 and RTE #10.2 wells and computationally modelled pressures reached through the life
of the project, critical threshold pressure will not be reached using conservative values. Critical
threshold pressure has the same meaning as pressure front, defined in NDAC Section
43-05-01-01, for area of review delineation purposes. The predicted extent of the carbon dioxide
plume from beginning to end of life of the project, at the time that 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. Time lapse seismic surveys will be used for monitoring the extent of the carbon
dioxide plume.

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

TOWNSHIP 139 NORTH, RANGE 92 WEST, 5TH PM

ALL OF SECTIONS 10, 11, 14 AND 15, THE E/2 SE/4 AND SE/4 NE/4 OF SECTION 9,
THE W/2 SW/4 OF SECTION 12, THE W/2 W/2 OF SECTION 13, THE NE/4 AND N/2
NW/4 OF SECTION 22, AND THE N/2 OF SECTION 23.

(27) The Broom Creek Formation, the upper confining Opeche Formation, and the lower
confining Amsden Formation are laterally extensive through the area of review.

(28) 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 comprised
primarily of quartz, with minor occurrences of feldspar, dolomite, and anhydrite as
intercrystalline porosity cement. Laterally discontinuous carbonate intervals are present
consisting of dolostone, quartz, and iron oxides. Microfracture testing in the RTE #10 well at a
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depth of 6,432 feet determined the breakdown pressure of the formation to be 7,863 psi, with a
fracture propagation pressure of 4,594 psi, and a fracture closure pressure of 3,762 psi.

Core analysis of the overlying Opeche Formation shows sufficiently low permeability to
stratigraphically trap carbon dioxide and displaced fluids. Thin-section investigation shows the
Opeche Formation is comprised of intervals of silty mudstone, argillaceous siltstone, mudstone,
and anhydrite. Microfracture testing in the RTE #10 well at a depth of 6,376 feet determined the
breakdown pressure of the formation to be 7,677 psi, with a fracture propagation pressure of
4,874 psi, and a fracture closure pressure of 4,624 psi.

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

(29) 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.

(30) 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.

(31) The Fox Hills Formation is the deepest underground source of drinking water
(USDW) within the area of review. Its base is situated at a depth of 1,757 feet at the location of
the proposed injection well, leaving approximately 4,623 feet between the base of the Fox Hills
Formation and the top of the Broom Creek Formation.

(32) 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 Red Trail’s application
pursuant to NDAC Section 43-05-01-11.4.

(33) Soil sampling has been performed to establish a geochemical baseline and additional
sampling is proposed adjacent to the injection well and monitoring well. Future sampling is
proposed in Red Trail’s application pursuant to NDAC Section 43-05-01-11.4.

(34) The top of the Inyan Kara Formation is at 4,803 feet, approximately 3,046 feet below
the base of the Fox Hills Formation 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.

(35) No known or suspected regional faults or fractures with transmissibility have been
identified during the site-specific characterization. Formation imaging logs run showed fractures
in the Opeche Formation to be closed and filled-in by reprecipitated minerals. The Heart River
Fault is located 1.4 miles southwest of the area of review boundary and vertically terminates well
below the injection and confining formations, creating no risk to containment.
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(36) 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.

(37) Apparent thinning in the Opeche Formation isopach map to the west of the proposed
storage facility was addressed by supplemental exhibits. Well-control derived isopach mapping
indicates a western area of thinning due to an Opeche Formation thickness of 92 feet, apparent in
the resistivity log of the Rummel-State 1 (File No. 6797 — SE/4 SW/4 of Section 16, Township
139 North, Range 92 West) due to interpolation of this location’s thickness with surrounding
wells thicknesses. However, the Opeche Formation thickness is relatively consistent across the
area in seismic interpretation.

(38) Salt collapse features were identified in seismic interpretation but did not extend
below the Spearfish Formation. Thicker deposition of overlying formation sediments supports
the origin of salt collapse features to be dissolution of salt commonly found within the Spearfish
Formation.

(39) Geochemical simulation performed with the injection stream and data obtained from
the confining and injection zones determined no observable change in injection rate or pressure.
Extreme carbon dioxide exposure simulations to the cap rock determined that deterioration
compromising confinement would not occur. The modeling was done using a worst-case
scenario by assuming that the anhydrite present at the top of the Broom Creek Formation was not
present locally.

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

(41) NDAC Section 43-05-01-11.3 (3) requires the storage facility operator to maintain
pressure on the annulus that exceeds the operating injection pressure, unless the Commission
determines that such a requirement might harm the integrity of the well or endanger USDWs.
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 annulus would harm external mechanical integrity and provide a potential pathway for
endangerment of USDWs.

(42) Both the injection and monitoring wells are equipped with DAS/DTS fiber optic
cables enabling continuously monitored external mechanical integrity.

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

IT IS THEREFORE ORDERED:

(1)  The creation of the Red Trail Richardton Ethanol Broom Creek Storage Facility #1 in
Stark County, North Dakota, is hereby authorized and approved.
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(2)  Red Trail Energy, LLC, its assigns and successors, is hereby authorized to store carbon
dioxide in the Broom Creek Formation in the Red Trail Richardton Ethanol Broom Creek Storage
Facility #1.

(3)  The Red Trail Richardton Ethanol Broom Creek Storage Facility #1 shall extend to and
include the following lands in Stark County, North Dakota:

TOWNSHIP 139 NORTH, RANGE 92 WEST, 5STH PM

ALL OF SECTIONS 10, 11, 14 AND 15, THE E/2 SE/4 AND SE/4 NE/4 OF SECTION 9,
THE W/2 SW/4 OF SECTION 12, THE W/2 W/2 OF SECTION 13, THE NE/4 AND N/2
NW/4 OF SECTION 22, AND THE N/2 OF SECTION 23.

(4) Injection into the Red Trail Richardton Ethanol Broom Creek Storage Facility #1 shall
not occur until Red Trail Energy, LLC has met the financial responsibility demonstration pursuant
to Order No. 31455.

(5) This authorization does not convey authority to inject carbon dioxide into the Red Trail
Richardton Ethanol Broom Creek Storage Facility #1; an approved permit to inject for the RTE #10
well (File No. 37229) shall be issued by the Commission prior to injection operations commencing.

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

(7)  Definitions.

“Area of review” in this case means 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
300 feet by 300 feet.

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

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

(8) The storage facility operator shall comply with all conditions of this order, the permit to
inject, and NDAC Chapter 43-05-01, where applicable. Any noncompliance constitutes a violation
and is grounds for enforcement action, including but not limited to termination, revocation, or
modification of this order pursuant to NDAC Section 43-05-01-12.
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(9) In an administrative action, it shall not be a defense that it would have been necessary for
the storage facility operator to halt or reduce the permitted activity in order to maintain compliance
with this order, the permit to inject, and NDAC 43-05-01, where applicable.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(21) The storage facility operator shall notify the Director at least 48 hours in advance to
witness a mechanical integrity test of the tubing-casing annulus in the injection well. The packer
must be set within 100 feet of the upper most perforation and in the 13CR-80 casing, as an
exception to NDAC Section 43-05-01-11. However, the packer must also be set within confining
zone lithology, within carbon dioxide resistant cement, and not interfere down-hole monitoring
equipment.

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

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

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

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

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

(27) The storage facility operator shall maintain financial responsibility pursuant to NDAC
Section 43-05-01-09.1.

(28) The storage facility operator shall maintain and comply with the proposed post-injection
site care and facility closure plan pursuant to NDAC Section 43-05-01-19.
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(29) The storage facility operator shall notify the Director within 24 hours of failure or
malfunction of surface or bottom hole gauges in the RTE #10 (File No. 37229) injector.

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

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

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

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

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

Dated this 19th day of October, 2021.

INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA
/s/ Doug Burgum, Governor

/s/ Wayne Stenehjem, Attorney General

/s/ Doug Goehring, Agriculture Commissioner
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STATE OF NORTH DAKOTA
COUNTY OF BURLEIGH

AFFIDAVIT OF MAILING

|, Jeanette Bean, being duly sworn upon oath, depose and say: That on 10/21/2021
enclosed in separate envelopes true and correct copies of the attached Order No.
31453 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. 28848:

LAWRENCE BENDER

1133 COLLEGE DRIVE, SUITE 1000
P. 0. BOX 1855

BISMARCK, ND 58502-1000

NORTH DAKOTA ETHANOL COUNCIL
DEANA WIESE

1605 E CAPITOL AVENUE

PO BOX 1091

BISMARCK ND 58502

LORNA MEIDINGER

HISTORIC PRESERVATION SPECIALIST
STATE HISTORICAL SOCIETY OF ND
612 E BOULEVARD AVE

BISMARCK ND 58505

PATRICIA MEYER
1902 EAST BECK LANE
PHOENIX, AZ 58022-3341

RPMG

DOUGLAS PUNKE

1157 VALLEY PARK DRIVE
STE 100

SHAKOPEE MN 55379

—,

Jeette B

On this 10/21/2021 before me personally appeared Jeanette Bean to me known as
the person described in and who executed the foregoing instrument and acknowledged
that she executed the same as her free act and deed.

DAWN MARQUARDT
NOTARY PUBLIC
STATE OF NORTH DAKOTA
MY COMMISSION EXPIRES NOV. 08, 2025

Burleigh
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STATE OF NORTH DAKOTA

OFFICE OF ATTORNEY GENERAL

STATE CAPITOL
600 E BOULEVARD AVE DEPT 125
BISMARCK, ND 58505-0040
(701) 328-2210
www.attorneygeneral.nd.gov

Wayne Stenehjem CIVIL LITIGATION
ATTORNEY GENERAL NATURAL RESOURCES
AND INDIAN AFFAIRS

500 NORTH 9™ STREET
BISMARCK, ND 58501-4509
(701) 328-3640 TFAX (701) 328-4300

December 10, 2021
via US Certified Mail

Kim Kasian

Stark County Recorder
PO Box 130

Dickinson, ND 58602-0130

Re: Filing of Red Trail Richardton Ethanol Broom Creek Storage Facility #1
Order No. 31453
Storage Facility Permit — Certificate of Issuance

Dear Ms. Kasian:

As requested, enclosed for filing pursuant to North Dakota Century Code § 38-22-11
are Certifications for the Red Trail — Permit Certificate, Order No. 31453, Order No.
31454, and Order No. 31455 in the above referenced matter.

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

teven B. son
Assistant Attorney General

SBN/mjh
Enclosures



Doug Burgum Wayne Stenehjem Doug Goehring
Governor Attorney General Agriculture Commissioner

INDUSTRIAL COMMISSION OF NORTH DAKOTA

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

North Dakota, do hereby certify that the attached copy of the Red Trail — Permit Certificate

is a true and exact copy of the Red Trail — Permit Certificate on file in the Office of the

Industrial Commission, State Capitol, Bismarck, North Dakota.
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Karlene K. Fine, Executive Director and Secretary
State Capitol, 14th Floor - 600 E Boulevard Ave Dept 405 - Bismarck, ND 58505-0840
E-Mail: kfine@nd.gov
Phone: (701) 328-3722
www.nd.gov



INDUSTRIAL COMMISSION OF NORTH DAKOTA

Doug Burgum Wayne Stenehjem Doug Goehring
Governor Attorney General Agriculture Commissioner

I, Karlene Fine, Executive Director and Secrétary to the Industrial Commission of
North Dakota, do hereby certify that the attached copy of Order No. 31453 issued in Case
No. 28848 is a true and exact copy of Order No. 31453 on file in the Office of the Industrial

Commission, State Capitol, Bismatck, North Dakota.

dé_,@‘., é"v‘/
Karlene %ine

Executive Director and Secretary to the Commission
December 9, 2021

Karlene K. Fine, Executive Director and Secretary
State Capitol, 14th Floor - 600 E Boulevard Ave Dept 405 - Bismarck, ND 58505-0840
E-Mail: kfine@nd.gov
Phone: (701) 328-3722
www.nd.gov



INDUSTRIAL COMMISSION OF NORTH DAKOTA

Doug Burgum Wayne Stenehjem Doug Goehring
Governor Attorney General Agriculture Commissioner

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

North Dakota, do hereby certify that the attached copy of Order No. 31454 issued in Case

No. 28849 is a true and exact copy of Order No. 31454 on file in the Office of the Industrial

Commission, State Capitol, Bismarck, North Dakota.
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Karlene K. Fine, Executive Director and Secretary
State Capitol, 14th Floor - 600 E Boulevard Ave Dept 405 - Bismarck, ND 58505-0840
E-Mail: kfine@nd.gov
Phone: (701) 328-3722
www.nd.gov



Governor

INDUSTRIAL COMMISSION OF NORTH DAKOTA

Wayne Stenehjem

Doug Goehring
Attorney General

Agriculture Commissioner

I, Karlene Fine, Executive Directot and Secfetary to the Industrial Commission of

North Dakota, do hetreby certify that the attached copy of Order No. 31455 issued in Case

No. 28850 is a true and exact copy of Order No. 31455 on file in the Office of the Industrial
Commission, State Capitol, Bismarck, North Dakota.
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Karlene K. Fine, Executive Director and Secretary
State Capitol, 14th Floor - 600 E Boulevard Ave Dept 405 - Bismarck, ND 58505-0840
E-Mail: kfine@nd.gov
Phone: (701) 328-3722
www.nd.gov



7020 1810 0000 0288 079l

LLS. Postal Service™
@ERTIFIED MAIL® RECEIPT

Ddmestic Mail Only

For delivery information, visit our website at www.usps.com®.

. el ] ia ]
OFFICIAI
S | i § ™4 B

E

il

¥ - —
iR k-:,_": Eﬂ
et St e

Certified Mail Fee

$
I'Extra Services & Fees (check bax, add fee as appropriate)

] Return Recsipt (hardcopy) A
[J Return Receipt (slectronic) [ P R
[ Caertified Mail R Delivery §
[CJ Adutt Signature Required $ s
[CJAchuit Signature Restricted Delivery §

Postage

$

Total Postage and Fees

]

Postmark
Here

i RaGtan Stark (o Recovcles

BB Tho




Certified Mail service provides the following benéiil.

= A receipt (this portion of the Certified Mail label),
® A unique identifier for your maiipiece.
'Matm verification of delivery or attempted

= A record of delivery (including the recipient's
signature) that is retained by the Postal Service™
for a specified period.

Important Reminders:

= You may purchase Certified Mall service with
First-Class Mail®, First-Class Package Service®,
or Priority Mail® service.

= Certified Mail service is not available for
International mail

-mmhmmwm

for an electronic refumn receip !, see a retail
associate for assistance. To racelvi g duplicate
return receipt for no additior 3 fer this
USPS®-postmarked Certificd Ma receipt to the
retall associate

- Restricted delivery service, whic | provides
delivery to the addressee peci ad by name, or
to the addressee’s authorizad # jent.

- Adult service, vitich ' equires the
signee to be at least 21 years f age (not
available at retail).

- Adult signature restrict: o/ de! sery service, which
m.llmhslumm'r al «ast 21 years of age
and provides delivery '« the iddressee specified
by name, ummeam:ess. 2's authorized agent

with Certified Mail service. However, the purchase (not available at retal |
dwmmmmﬂwh

Wmhammm

complete PS Form 3811, Domestic Retum

R e ey

® To ensure that your Certified Mail receipt is

accepted as legal pror{ of r ailing, it should bear a
USPS postmark. If you wou 1 like a postmark on
this Certified Mall rec=pt, | iease present your
Certified Mail item a' 1 Po t Office™ for
postmarking. if you ton't - eed a postmark on this
Gorhﬁsdmwrdei «ch the barcoded portion

M A S

Q& ¥ ,_J.:-
ppm



USPSTRAGKING# &
; - First-Class Mail
Postage & Fees Paic
- : USPS
: : Permit No. G-10

9590 9402 LE43 10LOD 2k55 Ok

United States * Sender: Please print your name, address, and ZIP+4 in this box®
Postal Service
Steven B Nelson
ffice of At lf‘.r'n'u‘_\'.f ieneral Ofﬂce;é(?nornaysGanaral
RE(GEIVED Bismarck ND 58501-4509
Official Mail
DEC 06 ZU:H State of North Dakota
BISMARCK, NORTH DAKOTA

YOO UOTI T B e e T L T U U UL |



o i
L

® Complete items 1, 2, and 3. 5 A 3'9”3‘”’9 i)
® Print your name and address on the reverse X / / / e gent
.~ so that we can return the card to you. E{/}/ / A 2k O Addressee
m Attach this card to the back of the mailpiece, Received bY o ”a_me) e Spocied i
or on the front if space permits. 714 ja, ﬁé 247 / /7 —X X /
1. Article Addressed to: D.Is dehvery -address different from item 17 [ Yes
b . If YES, enter delivery address below: O No
Kim Kaslian 7 5\ _
Stark County Recorder 51 e il
PO Box 130 é:\:; fouf
Dickinson ND 58602-0130 S )
7 #
3. Service Type [ Priority Mail Express®
O Adult Signature O Regstered Mail™
IR IO (o sress mmmsomen & iR
ertified Mail® . Delivery oot el
9590 9402 6643 1060 2655 06 e M e N e e T
2. Article Number (Transfer from service label) # a‘;ﬂ:&ﬂaﬁal“’w Restricted Defivery  Restricted Delivery
7020 0090 0000 9652 07kl oudialvescedceliey

PS Form 3811, July 2020 PSN 7530-02-000-9053 ; " Domestic Return Receipt



STATE OF NORTH DAKOTA

OFFICE OF ATTORNEY GENERAL

STATE CAPITOL
600 E BOULEVARD AVE DEPT 125
BISMARCK, ND 58505-0040
(701) 328-2210
www.attorneygeneral.nd.gov

Wayne Stenehjem CIVIL LITIGATION

T NATURAL RESOURCES
ATTORNEY GENERAL AND INDIAN AFFAIRS
500 NORTH 9™ STREET

BISMARCEK, ND 58501-4509

(701) 328-3640 FAX (701) 328-4300

November 30, 2021
via US Certified Mail

Kim Kasian

Stark County Recorder
PO Box 130

Dickinson, ND 58602-0130

Re: Filing of Red Trail Richardton Ethanol Broom Creek Storage Facility #1
Order No. 31453
Storage Facility Permit — Certificate of Issuance

Dear Ms. Kasian:

Enclosed for filing pursuant to North Dakota Century Code Section 38-22-11 is
Certificate of Issuance for the above referenced matter along with Check No.
54518316 to cover the recording fees.

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

Assistant Attorney General

SBN/mjh
Enclosures



NORTH DAKOTA

NORTH

DCIkO"'C] | Mineral Resources

Be Legenda ry. OIL AND GAS DIVISION

November 15,2021

Red Trail Richardton Ethanol Broom Creek Storage Facility #1
Stark County, North Dakota

Order No. 31453

STORAGE FACILITY PERMIT

CERTIFICATE OF ISSUANCE

Red Trail Energy, LLC made application to the Commission, on June 4, 2021, for an order authorizing geologic
storage of carbon dioxide from the Red Trail ethanol facility in the amalgamated storage reservoir pore space of the
Broom Creek Formation, in portions of Sections 9, 10, 11, 12, 13, 14, 15, 22, and 23, Township 139 North, Range 92
West, Stark County, North Dakota, pursuant to North Dakota Administrative Code Section 43-05-01, and such other
relief as is appropriate.

The Commission approved this application October 19, 2021:

Order No. 31453 is attached and establishes the Red Trail Richardton Ethanol Broom Creek Storage Facility #1 to
include the following lands:

TOWNSHIP 139 NORTH, RANGE 92 WEST, 5TH PM

ALL OF SECTIONS 10, 11, 14 AND 15, THE E/2 SE/4 AND SE/4 NE/4 OF SECTION 9,
THE W/2 SW/4 OF SECTION 12, THE W/2 W/2 OF SECTION 13, THE NE/4 AND N/2
NW/4 OF SECTION 22, AND THE N/2 OF SECTION 23.

Order No. 31454 is attached and establishes amalgamation of the storage reservoir pore space.
Order No. 31455 is attached and establishes financial responsibility for the storage facility permit.

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

X DYl

Lynn D. Helms

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

600 E Boulevard Ave — Dept 405 ‘ Bismarck, ND 58505-0840 | pHONE: 701-328-8020 | Fax: 701-328-8022 | dmr.nd.gov/oilgas



Kadrmas, Bethanz R.

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

Sent: Monday, October 18, 2021 1:59 PM

To: Fried, Stephen J.

Cc: Kadrmas, Bethany R.; Bender, Lawrence; Phillips, David R.; Connors, Kevin
Subject: additional ratification and updated summary

Attachments: Red Trail another ratification.pdf

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

Mr. Fried,
Please see the attached.

Thank you.

%

**This is a transmission from the law firm of Fredrikson & Byron, P.A. and may contain information which is privileged, confidential, and protected by the attorney-client or
attorney work product privileges. If you are not the addressee, note that any disclosure, copying, distribution, or use of the c of this ge is prohibited. If you have
received this transmission in error, please destroy it and notify us i diately at our teleph number (701) 221-8700. The name and biographical data provided above are

Sfor informational purposes only and are not intended to be a signature or other indication of an intent by the sender to authenticate the contents of this electronic message.**




Fredrikson

& BYRON, P.A.

October 18, 2021

VIA EMAIL

Mr. Bruce Hicks
Assistant Director
North Dakota Industrial Commission
Oil and Gas Division
600 East Boulevard
Bismarck, North Dakota 58505
RE: Red Trail Energy LLC
CASE NO. 28848

Dear Mr. Hicks:

In follow-up to the filing submitted to your office this morning via email and hand delivery,
please find enclosed herewith an additional ratification signed by Messmer Farms LLP, and an
updated Summary of Surface Owners Who Have Ratified.

If you should have any questions, please adist.

LB/leo

Enclosure

cc: Mr. Stephen Fried — (w/enc.) Via Email
Mr. David Phillips — (w/enc.) Via Email
Mr. Dustin Willett — (w/enc.) Via Email
Mr. Kevin Connors — (w/enc.) Via Email

4744371 _1.DOC
74201608.1

Main 701.221.8700 1133 College Drive, Suite 1000 Minnesota, lowa, North Dakota

Attorneys & Advisors Fredrikson & Byron, PA. USA / China / Mexico
Fax 701.221.8750 Bismarck, North Dakota 58501-1215 / fredlaw.com



RATIFICATION AND JOINDER OF GEOLOGIC STORAGE AGREEMENT
BROOM CREEK FORMATION
STARK COUNTY, NORTH DAKOTA

In consideration of the execution of the Geologic Storage Agreement, Broom Creek
Formation, Stark County, North Dakota, dated August 1, 2021 (“Storage Agreement”), the
undersigned (whether one or more) hereby expressly joins said Storage Agreement and ratifies,
consents and agrees to the terms of said Storage Agreement as fully as though the undersigned
had executed the original instrument, as the same is finally approved by order of the North
Dakota Industrial Commission.

This Ratification and Joinder shall be effective as to the undersigned’s Pore Space
Interest and any other interest necessary for the geologic storage of carbon dioxide in and under
lands within the Storage Facility in which the undersigned has a Pore Space Interest.

This Ratification and Joinder shall be binding upon the undersigned, his, her, or its heirs,
devisees, assigns, or successors in interest. All capitalized terms not defined herein shall have
the meanings ascribed to such terms in the Storage Agreement, a copy of which has been made
available to the undersigned.

g +ho
EXECUTED this / day of October, 2021.

Messmer Farms LLP
10844 E Queensborough Ave
Mesa AZ 85212

PLEASE RETURN ONE (1) EXECUTED COPY TO:

Red Trail Energy, LLC
3682 Hwy 8 S.
Richardton, ND 58652

741478281



Tract
No.

=y

10

Land Description

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 10-T139N-R92W

Section 10-T139N-R92W

Section 9-T139N-R92W

Section 9-T139N-R92W

Section 10-TI39N-R92W

Section 10-T13SN-R92W

Section 11-T139N-R92W

Summary of Surface Owners Who Have Ratified

EXHIBIT B

Attached to and made part of the Geologic Storage Agreement
Broom Creek Formation
Stark County, North Dakota

Owner Name

William S. Hoff
Doris Hoff
Tract Total:

Jody Hoff
Maria Hoff
Tract Total:

Ambrose Hoff
Charlotte Hoff
Tract Total:

Jody Hoff
Maria Hoff
Tract Total:

Red Trail Energy, LLC
Tract Total:

Red Trail Energy, LLC
Tract Total:

Karen Messmer
Tract Total:

Barbara Hoff
Tract Total:

Neal C. & Bonnie M.
Messer Farm
Properties LLLP
Tract Total:

Neal C. & Bonnie M.
Messer Farm
Properties LLLP
Tract Total:

Tract Net

Acres Tract Participation

160.000

160.000

40.000

40.000

120.000

120.000

150.060

150.060

299.078
299.078

55.500
55.500

64.500
64.500

113.314
113.314

17.878
17.878

77.850
77.850

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

Storage Facility

Acreage

Participation

Leased (Y/N)

RATIFIED

4.59770115%

1.14942529%

3.44827586%

4.31206897%

8.59419540%

1.59482759%

1.85344828%

3.25614943%

0.51373563%

2.23706897%

1.14942529%

3.44827586%

4.31206897%

8.59419540%

1.58482759%

1.85344828%



11

12

13

14

15

16

17

18

19

20

21

22

28

24

25

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 12-T139N-R92W

Section 12-T139N-R92W

Section 13-T139N-R92W

Section 13-T139N-R92W

Section 13-T139N-R92W

Section 14-T139N-R92W

Section 15-T139N-R92W

Section 22-T13SN-R92W

Section 22-T139N-R92W

Section 23-T139N-R92W

Section 23-T139N-R92W

Sections 10,11,13 & 14-
T139N-R92W

Richard L. Hauck 10.120
Linda Hauck

Tract Total: 10.120
William S. Hoff 68.750
Doris Hoff

Tract Total: 68.750

Neal C. & Bonnie M.
Messer Farm

Properties LLLP 143.800
Tract Total: 143.800
Kevin Frederick 15.000
Tract Total: 15.000
Craig S. Fisher 65.000
Tract Total: 65.000
Craig S. Fisher 40.959
Tract Total: 40.959
Sheldon Fisher 18.658
Tract Total: 18.658
Sheldon Fisher 88.223
Tract Total: 88.223
Dwight Schank 607.120
Tract Total: 607.120
Karen Messmer 640.000
Tract Total: 640.000
Messmer Farms LLP 80.000
Tract Total: 80.000
Jeffrey R. Hoff 160.000
Tract Total: 160.000
Lori Linder 160.000
Tract Total: 160.000
Ambrose Hoff 160.000
Charlotte Hoff

Tract Total: 160.000
BNSF Railway

Company 124.190
Tract Total: 124.190
Total Acres:

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

3480.000 Total Participation:

0.29080460%

1.97557471%

4.13218391%

0.43103448%

1.86781609%

1.17698276%

0.53614943%

2.53514368%

17.44597701%

18.39080460%

2.29885057%

4.59770115%

4.55770115%

4.59770115%

3.56867816%

100.00000000% 91.11178161%

1.86781609%

1.17698276%

0.53614943%

2.53514368%

17.44597701%

18.39080460%

2.29885057%

4.59770115%

69.80166667%



Kadrmas, Bethanz R.

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

Sent: Monday, October 18, 2021 10:58 AM

To: Fried, Stephen J.

Cc: Kadrmas, Bethany R.; Bender, Lawrence; Phillips, David R.; Connors, Kevin
Subject: filing of Red Trail ratifications

Attachments: Red Trail filing.pdf

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

Mr. Fried,

Please see the attached. We will hand deliver five copies later today.

%

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

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.

October 18, 2021

Mr. Bruce Hicks
Assistant Director
North Dakota Industrial Commission
Oil and Gas Division
600 East Boulevard
Bismarck, North Dakota 58505
RE: Red Trail Energy LL.C
CASE NO. 28848

Dear Mr. Hicks:

Please find enclosed herewith for filing a copy of the exhibits with regard to Case No. 28848,
heard August 12, 2021, which contain a fully executed copy of the Geologic Storage Agreement,
Summary of Surface Owners Who Have Ratified, and copies of the executed ratifications.

We will hand deliver five copies of the same later today.

If you should have any questions, please ad

LB/leo

Enclosure

cc: Mr. Stephen Fried — (w/enc.) Via Email
Mr. David Phillips — (w/enc.) Via Email
Mr. Dustin Willett — (w/enc.) Via Email
Mr. Kevin Connors — (w/enc.) Via Email

4744371 _1.DOC
74201608.1
Attorneys & Advisors | Fredrikson & Byron, PA. USA / China / Mexico
Main 701.221.8700 1133 College Drive, Suite 1000 Minnesota, lowa, North Dakota

Fax 701.221.8750 Bismarck, North Dakota 58501-1215 fredlaw.com



Red Trail Energy LLC

Case No. 28848

Application of Red Trail Energy, LLC requesting consideration
for the geologic storage of carbon dioxide from the Red Trail
Energy, LLC ethanol facility located in Sections 9, 10, 11, 12,
13, 14, 15, 22 and 23, Township 139 North, Range 92 West,
Stark County, North Dakota pursuant to North Dakota
Administrative Code Section 43-05-01. View the draft storage
facility permit, fact sheet, and storage facility permit
application at www.dmr.nd.gov/oilgas/. Red Trail intends to
capture carbon dioxide from their ethanol plant and sequester
it in the Broom Creek Formation. The Commission will accept
and consider written comments on the merits of the
application and draft permit if received no later than 5:00 pm
CDT August 11, 2021. Submit written comments to the Oil and
Gas Division, 1016 East Calgary Avenue, Bismarck, North
Dakota 58503-5512 or brkadrmas@nd.gov. Further draft permit
information may be obtained from Steve Fried, and further
hearing information may be obtained from Bethany Kadrmas,
both at the North Dakota Oil and Gas Division, 1016 East
Calgary Avenue, Bismarck, North Dakota 58503-5512, 701-328-
8020. Red Trail Energy, LLC, PO Box 11, Richardton, ND
58652.

August 12, 2021
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GEOLOGIC STORAGE AGREEMENT
BROOM CREEK FORMATION
STARK COUNTY, NORTH DAKOTA

THIS AGREEMENT (“Agreement”) is entered into as of the 1st day of August, 2021, by
the parties who have executed a pore space lease, signed the original of this instrument, a counterpart
thereof, ratification and joinder by order of the Commission or other instrument agreeing to become
a Party hereto.

WITNESSETH:

WHEREAS, it is in the public interest to promote the geologic storage of carbon dioxide ina
manner which will benefit the state and the global environment by reducing greenhouse gas
emissions and in a manner which will help ensure the viability of the state's ethanol industry, to the
economic benefit of North Dakota and its citizens;

WHEREAS, to further geologic storage of carbon dioxide, a potentially valuable
commodity, may allow for its ready availability if needed for commercial, industrial, or other uses,
including enhanced recovery of oil, gas, and other minerals; and

WHEREAS, for geologic storage, however, to be practical and effective requires
cooperative use of surface and subsurface property interests and the collaboration of property
owners, which may require procedures that promote, in a manner fair to all interests, cooperative
management, thereby ensuring the maximum use of natural resources.

NOW, THEREFORE, in consideration of the premise and of the mutual agreements herein
contained, it is agreed as follows:

ARTICLE 1
DEFINITIONS

As used in this Agreement:
1.1 Carbon Dioxide means carbon dioxide in gaseous, liquid, or supercritical fluid state

together with incidental associated substances derived from the source materials, capture process and
any substances added or used to enable or improve the injection process.

1.2 Commission means the North Dakota Industrial Commission.

1.3 Effective Date is the time and date this Agreement becomes effective as provided in
Article 14.

1.4  Facility Area is the land described by Tracts in Exhibit “B” and shown on Exhibit
“A” containing 3480.00 acres, more or less.

Red Trail — Broom Creek 1



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

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

1.7 Pore Space Interest is a right to or interest in the Pore Space in any Tract within the
boundaries of the Facility Area.

1.8 Pore Space Owner is a Party hereto who owns Pore Space Interest.

1.9 Storage Equipment is any personal property, lease and well equipment, plants and
other facilities and equipment for use in Storage Operations.

1.10  Storage Expense is all costs, expense or indebtedness incurred by the Storage
Operator pursuant to this Agreement for or on account of Storage Operations.

1.11  Storage Reservoir consists of the Pore Space and confining subsurface strata
underlying the Facility Area described as the Broom Creek Formation and geologically confined by
the Opeche Formation (upper confining zone) and the Amsden Formation (lower confining zone),
identified by the gamma ray and resistivity logs run in the Runnel-State 1 well (File No. 6797),
located in the SE/4 SW/4 of Section 16, Township 139 North, Range 92 West, Stark County, North
Dakota, which encompasses the stratigraphic interval from a depth of 6315 feet to a depth of 7060
feet as measured from the Kelly Bushing elevation of 2494 feet, within the limits of the Facility
Area.

1.12  Storage Facility is the unitized or amalgamated Storage Reservoir created pursuant
to an order of the Commission.

1.13  Storage Facility Participation is the percentage shown on Exhibit “C” for allocating
payments for use of the Pore Space under each Tract identified in Exhibit “B”.

1.14  Storage Operations are all operations conducted by the Storage Operator pursuant to
this Agreement or otherwise authorized by any lease covering any Pore Space Interest.

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

1.16 Storage Rights are the rights to explore, develop, and operate lands within the
Facility Area for the storage of Storage Substances.

1.17  Storage Substances are Carbon Dioxide and incidental associated substances and

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

ARTICLE 2
EXHIBITS

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

2.1.1 Exhibit “A” is a map that shows the boundary lines of the Storage Facility
area and the tracts therein;

2.1.2  Exhibit “B” is a schedule that describes the acres of each Tract in the Storage
Facility area;

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

2.1.4 Exhibit “D” is the Form of Surface Use and Pore Space Lease.

) Reference to Exhibits. When reference is made to an exhibit, it is to the exhibit as
originally attached or, if revised, to the last revision.

2.3 Exhibits Considered Correct. Exhibits “A,” “B,” “C” and “D” shall be considered
to be correct until revised as herein provided.

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

2.5  Filing Revised Exhibits. If an exhibit is revised, Storage Operator shall execute an
appropriate instrument with the revised exhibit attached and file the same for record in the county or
counties in which this Agreement or memorandum of the same is recorded and shall also file the
amended changes with the Commission.
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ARTICLE 3
CREATION AND EFFECT OF STORAGE FACILITY

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

3.2 Amalgamation of Pore Space. All Pore Space Interests in and to the Tracts are
hereby amalgamated and combined insofar as the respective Pore Space Interests pertain to the
Storage Reservoir, so that Storage Operations may be conducted with respect to said Storage
Reservoir as if all of the Pore Space Interests in the Facility Area had been included in a single lease
executed by all Pore Space Owners, as lessors, in favor of Storage Operator, as lessee and as if the
lease contained all of the provisions of this Agreement.

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

3.4  Continuation of Leases and Term Interests. Injection in to any part of the Storage
Reservoir, or other Storage Operations, shall be considered as injection in to or upon each Tract
within said Storage Reservoir, and such injection or operations shall continue in effect as to each
lease as to all lands and formations covered thereby just as if such operations were conducted on and
as if a well were injecting in each Tract within said Storage Reservoir.

3.5  Titles Unaffected by Storage. Nothing herein shall be construed to result in the
transfer of title of the Pore Space Interest of any Party hereto to any other Party or to Storage
Operator.

3.6 Injection Rights. Storage Operator is hereby granted the right to inject into the
Storage Reservoir any Storage Substances in whatever amounts Storage Operator may deem
expedient for Storage Operations, together with the right to drill, use, and maintain injection wells in
the Facility Area, and to use for injection purposes.

3.7 Transfer of Storage Substances from Storage Facility. Storage Operator may
transfer from the Storage Facility any Storage Substances, in whatever amounts Storage Operator
may deem expedient for Storage Operations, to any other reservoir, subsurface stratum or formation
permitted by the Commission for the storage of carbon dioxide under Chapter 38-22 of the North
Dakota Century Code. The transfer of such Storage Substances out of the Storage Facility shall be
disregarded for the purposes of calculating the royalty under any lease covering a Pore Space Interest
(including Exhibit “D”) and shall not affect the allocation of Storage Substances injected into the
Storage Facility through the surface of the Facility Area in accordance with Article 6 of this
Agreement.
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3.8 Receipt of Storage Substances. Storage Operator may accept and receive into the
Storage Facility any Storage Substances, in whatever amounts Storage Operator may deem expedient
for Storage Operations, being stored in any other reservoir, subsurface stratum or formation
permitted by the Commission for the storage of carbon dioxide under Chapter 38-22 of the North
Dakota Century Code. The receipt of such Storage Substances into the Storage Facility shall be
disregarded for the purposes of calculating the royalty under any lease covering a Pore Space Interest
(including Exhibit “D”) and shall not affect the allocation of Storage Substances injected into the
Storage Facility through the surface of the Facility Area in accordance with Article 6 of this
Agreement.

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

3.10 Border Agreements. Storage Operator may enter into an agreement or agreements
with owners of adjacent lands with respect to operations which may enhance the injection of the
Storage Substances in the Storage Reservoir in the Facility Area or which may otherwise be
necessary for the conduct of Storage Operations.

ARTICLE 4
STORAGE OPERATIONS

4.1 Storage Operator. Red Trail Energy, LLC is hereby designated as the initial Storage
Operator. Storage Operator shall have the exclusive right to conduct Storage Operations, which
shall conform to the provisions of this Agreement and any lease covering a Pore Space Interest. If
there is any conflict between such agreements, this Agreement shall govern.

4.2 Successor Operators. The initial Storage Operator and any subsequent operator
may, at any time, transfer operatorship of the Storage Facility with and upon the approval of the
Commission.

43 Method of Operation. Storage Operator shall engage in Storage Operations with
diligence and in accordance with good engineering and injection practices.

44  Change of Method of Operation. Nothing herein shall prevent Storage Operator
from discontinuing or changing in whole or in part any method of operation which, in its opinion, is
no longer in accord with good engineering or injection practices. Other methods of operation may
be conducted or changes may be made by Storage Operator from time to time if determined by it to
be feasible, necessary or desirable to increase the injection or storage of Storage Substances.
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ARTICLE 5
TRACT PARTICIPATIONS

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

5.2 Relative Storage Facility Participations. Ifthe Facility Area is enlarged or reduced,
the revised Storage Facility Participation of the Tracts remaining in the Facility Area and which were
within the Facility Area prior to the enlargement or reduction shall remain in the same ratio to one
another.

ARTICLE 6
ALLOCATION OF STORAGE SUBSTANCES

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

6.2  Distribution within Tracts. The Storage Substances injected and allocated to each
Tract shall be distributed among, or accounted for to, the Pore Space Owners who own a Pore Space
Interest in such Tract in accordance with the Pore Space Owners’ Storage Facility Participation
effective during the period that the Storage Substances were injected. If any Pore Space Interestina
Tract hereafter becomes divided and owned in severalty as to different parts of the Tract, the owners
of the divided interests, in the absence of an agreement providing for a different division, shall be
compensated for the storage of the Storage Substances in proportion to the surface acreage of their
respective parts of the Tract. Storage Substances transferred or received pursuant to Sections 3.7 and
3.8 of this Agreement shall be disregarded for the purposes of this Section 6.2.

ARTICLE 7
TITLES

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

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

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

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

ARTICLE 8
EASEMENTS OR USE OF SURFACE

8.1 Grant of Easement. Storage Operator shall have the right to use as much of the
surface of the land within the Facility Area as may be reasonably necessary for Storage Operations
and the injection of Storage Substances.

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

8.3 Surface Damages. Storage Owner shall pay surface owners for damage to growing
crops, timber, fences, improvements and structures located on the Facility Area that result from
Storage Operations.

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

ARTICLE 9
ENLARGEMENT OF STORAGE FACILITY

9.1 Enlargement of Storage Facility. The Storage Facility may be enlarged from time
to time to include acreage and formations reasonably proven to be geologically capable of storing
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Storage Substances. Any expansion must be approved in accordance with the rules and regulations
of the Commission.

9.2  Determination of Tract Participation. Storage Operator, subject to Section 5.2,
shall determine the Storage Facility Participation of each Tract within the Storage Facility as
enlarged, and shall revise Exhibits “A”, “B” and “C” accordingly and in accordance with the rules,
regulations and orders of the Commission.

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

ARTICLE 10
TRANSFER OF TITLE PARTITION

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

10.2  Waiver of Rights to Partition. Each Party hereto agrees that, during the existence of
this Agreement, it will not resort to any action to partition any Tract or parcel within the Facility
Area or the facilities used in the development or operation thereof, and to that extent waives the
benefits or laws authorizing such partition.

ARTICLE 11
RELATIONSHIP OF PARTIES

11.1  No Partnership. The duties, obligations and liabilities arising hereunder shall be
several and not joint or collective. This Agreement is not intended to create, and shall not be
construed to create, an association or trust, or to impose a partnership duty, obligation or liability
with regard to any one or more of the Parties hereto. Each Party hereto shall be individually
responsible for its own obligations as herein provided.

11.2  No Joint Marketing. This Agreement is not intended to provide, and shall not be
construed to provide, directly or indirectly, for any joint marketing of Storage Substances.

11.3  Pore Space Owners Free of Costs. This Agreement is not intended to impose, and
shall not be construed to impose, upon any Pore Space Owner any obligation to pay any Storage
Expense unless such Pore Space Owner is otherwise so obligated.

11.4  Information to Pore Space Owners. Each Pore Space Owner shall be entitled to all
information in possession of Storage Operator to which such Pore Space Owner is entitled by an
existing lease or a lease imposed by this Agreement.
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ARTICLE 12
LAWS AND REGULATIONS

12.1 Laws and Regulations. This Agreement shall be subject to all applicable federal,
state and municipal laws, rules, regulations and orders.

ARTICLE 13
FORCE MAJEURE

13.1 Force Majeure. All obligations imposed by this Agreement on each Party, except
for the payment of money, shall be suspended while compliance is prevented, in whole or in part, by
a labor dispute, fire, war, civil disturbance, or act of God; by federal, state or municipal laws; by any
rule, regulation or order of a governmental agency; by inability to secure materials; or by any other
cause or causes, whether similar or dissimilar, beyond reasonable control of the Party. No Party
shall be required against his will to adjust or settle any labor dispute. Neither this Agreement nor
any lease or other instrument subject hereto shall be terminated by reason of suspension of Storage
Operations due to any one or more of the causes set forth in this Article.

ARTICLE 14
EFFECTIVE DATE

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

14.2  Ipso Facto Termination. Ifthe requirements of Section 14.1 are not accomplished
on or before December 31, 2021 this Agreement shall ipso facto terminate on that date (hereinafter
called “termination date”) and thereafter be of no further effect, unless prior thereto Pore Space
Owners owning a combined Storage Facility Participation of at least thirty percent (30%) of the
Facility Area have become Parties to this Agreement and have decided to extend the termination date
for a period not to exceed six (6) months. If the termination date is so extended and the requirements
of Section 14.1 are not accomplished on or before the extended termination date this Agreement
shall ipso facto terminate on the extended termination date and thereafter be of no further effect.

14.3  Certificate of Effectiveness. Storage Operator shall file for record in the county or
counties in which the land affected is located a certificate stating the Effective Date of this
Agreement.
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ARTICLE 15
TERM

15.1 Term. Unless sooner terminated in the manner hereinafter provided or by order of
the Commission, this Agreement shall remain in full force and effect until the Commission has
issued a certificate of project completion with respect to the Storage Facility in accordance with
Section 38-22-17 of the North Dakota Century Code.

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

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

15.4  Salvaging Equipment Upon Termination. If not otherwise granted by Exhibit “D”
or other instruments affecting each Tract, Pore Space Owners hereby grant Storage Operator a period
of six (6) months after the date of termination of this Agreement within which to salvage and remove
Storage Equipment.

15.5  Certificate of Termination. Upon termination of this Agreement, Storage Operator
shall file for record in the county or counties in which the land affected is located a certificate that
this Agreement has terminated, stating its termination date.

ARTICLE 16
APPROVAL

16.1  Original, Counterpart or Other Instrument. A Pore Space Owner may approve
this Agreement by entering into a pore space lease with Storage Operator signing the original of this
instrument, a counterpart thereof, ratification or joinder or other instrument approving this
instrument hereto. The signing of any such instrument shall have the same effect as if all Parties had
signed the same instrument.

16.2  Joinder in Dual Capacity. Execution as herein provided by any Party as either a
Pore Space Owner or the Storage Operator shall commit all interests owned or controlled by such
Party and any additional interest thereafter acquired in the Facility Area.

16.3  Approval by the North Dakota Industrial Commission.

Notwithstanding anything in this Article to the contrary, all Tracts within the Facility Area
shall be deemed to be qualified for participation if this Agreement is duly approved by order of the
Commission.
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ARTICLE 17
GENERAL

17.1 Amendments Affecting Pore Space Owners. Amendments hereto relating wholly
to Pore Space Owners may be made with approval by the Commission.

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

ARTICLE 18
SUCCESSORS AND ASSIGNS

18.1  Successors and Assigns. This Agreement shall extend to, be binding upon, and inure
to the benefit of the Parties hereto and their respective heirs, devisees, legal representatives,
successors and assigns and shall constitute a covenant running with the lands, leases and interests
covered hereby.

[Remainder of page intentionally left blank. Signature page follows.)
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Executed the date set opposite each name below but effective for all purposes as provided by

Article 14.

Dated: ‘U/ { <

73044007.1
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EXHIBIT A
Tract Map
Attached to and made part of the Geologic Storage Agreement

Broom Creek Formation
Stark County, North Dakota
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Tract
No

Land Description

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 10-T139N-R92W

Section 10-T139N-R92W

Section 9-T139N-R92W

Red Trail — Broom Creek

EXHIBIT B

Tract Summary

Attached to and made part of the Geologic Storage Agreement
Broom Creek Formation

Stark County, North Dakota

Owner Name

William S. Hoff
Doris Hoff
Tract Total:

Jody Hoff
Maria Hoff
Tract Total:

Ambrose Hoff
Charlotte Hoff
Tract Total:

Jody Hoff
Maria Hoff
Tract Total:

Red Trail Energy, LLC
Tract Total:

Red Trail Energy, LLC
Tract Total:

B-1

Tract Net Acres

160.000

160.000

40.000

40.000

120.000

120.000

150.060

150.060

299.078
299.078

55.500
55.500

Tract Participation

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

Storage Facility
Participation

4.59770115%

1.14942529%

3.44827586%

4.31206897%

8.59419540%

1.59482759%



10

11

12

Section 9-T139N-R92W

Section 10-T139N-R92W

Section 10-T139N-R92W

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 11-T139N-R92W
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EXHIBIT B

Tract Summary

Attached to and made part of the Geologic Storage Agreement
Broom Creek Formation

Stark County, North Dakota

Karen Messmer
Tract Total:

Barbara Hoff
Tract Total:

Neal C. & Bonnie M.
Messer Farm Properties
LLLP

Tract Total:

Neal C. & Bonnie M.
Messer Farm Properties
LLLP

Tract Total:

Richard L. Hauck
Linda Hauck
Tract Total:

William S. Hoff
Doris Hoff
Tract Total:

64.500
64.500

113.314
113.314

17.878
17.878

77.850
77.850

10.120

10.120

68.750

68.750

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

1.85344828%

3.25614943%

0.51373563%

2.23706897%

0.29080460%

1.97557471%
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14

15

16

17

18

19

20

Section 11-T139N-R92W

Section 12-T139N-R92W

Section 12-T139N-R92W

Section 13-T139N-R92W

Section 13-T139N-R92W

Section 13-T139N-R92W

Section 14-T139N-R92W

Section 15-T139N-R92W
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EXHIBIT B

Tract Summary

Broom Creek Formation

Stark County, North Dakota
Neal C. & Bonnie M.
Messer Farm Properties

LLLP
Tract Total:

Kevin Frederick
Tract Total:

Craig S. Fisher
Tract Total:

Craig S. Fisher
Tract Total:

Sheldon Fisher
Tract Total:

Sheldon Fisher
Tract Total:

Dwight Schank
Tract Total:

Karen Messmer
Tract Total:

B-3

143.800
143.800

15.000
15.000

65.000
65.000

40.959
40.959

18.658
18.658

88.223
88.223

607.120
607.120

640.000
640.000

Attached to and made part of the Geologic Storage Agreement

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

4.13218391%

0.43103448%

1.86781609%

1.17658276%

0.53614943%

2.53514368%

17.44597701%

18.39080460%



21

22

23

24

25

Section 22-T139N-R92W

Section 22-T139N-R92W

Section 23-T139N-R92W

Section 23-T139N-R92W

Sections 10,11,13 & 14-
T139N-R92W
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EXHIBIT B
Tract Summary
Attached to and made part of the Geologic Storage Agreement

Broom Creek Formation
Stark County, North Dakota

Messmer Farms LLP 80.000 100.00000000% 2.29885057%
Tract Total: 80.000
Jeffrey R. Hoff 160.000 100.00000000% 4.59770115%
Tract Total: 160.000
Lori Hinder 160.000 100.00000000% 4.59770115%
Tract Total: 160.000
Ambrose Hoff 160.000 100.00000000% 4,59770115%
Charlotte Hoff
Tract Total: 160.000
BNSF Railway Company 124.190 100.00000000% 3.56867816%
Tract Total: 124.190
Total Acres: 3480.000 Total Participation: 100.00000000%
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EXHIBIT C

Tract Participation Factors

Attached to and made part of the Geologic Storage Agreement
Broom Creek Formation
Stark County, North Dakota

Tract No. Acres Tract Participation Factor
1 160.000 4.59770115%
2 40.000 1.14942529%
3 120.000 3.44827586%
4 150.060 4.31206897%
5 299.078 8.59419540%
6 55.500 1.59482759%
7 64.500 1.85344828%
8 113.314 3.25614943%
9 17.878 0.51373563%
10 77.850 2.23706897%
11 10.120 0.29080460%
12 68.750 1.97557471%
13 143.800 4.13218391%
14 15.000 0.43103448%
15 65.000 1.86781609%
16 40.959 1.17698276%
17 18.658 0.53614943%
18 88.223 2.53514368%
19 607.120 17.44597701%
20 640.000 18.39080460%
21 80.000 2.29885057%
22 160.000 4.59770115%
23 160.000 4.59770115%
24 160.000 4.59770115%
25 124.190 3.56867816%

Total: 3480.000 100.00000000%
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EXHIBIT D

Form of Surface Use and Pore Space Lease

Attached to and made part of the Geologic Storage Agreement
Broom Creek Formation
Stark County, North Dakota

FORM OF SURFACE USE AND PORE SPACE LEASE

THIS SURFACE USE AND PORE SPACE LEASE (this “Lease”) is made and entered into this ____ day of
, 2018, by and between , whose address is
(whether one or more, “Lessor”), and Red Trail Energy, LLC, a
North Dakota limited liability company, whose address is 3682 Hwy 8 S., Richardton, North Dakota 58652
(whether one or more, “Lessee”). Lessor and Lessee may be individually referred to herein as a “Party” and
collectively as the “Parties”.

1. Leased Premises. Lessor, for good and valuable consideration, the receipt and sufficiency of which is
hereby acknowledged, does hereby grant, demise, lease and let unto Lessee for Lessee’s geologic
storage operations and other purposes set forth herein, the following-described lands situated in Stark
County, North Dakota:

Township North, Range West
Section :

containing acres, more or less (the “Leased Premises”), subject to the terms and conditions set forth
herein.

2. Term. The initial term of this Lease shall be for fifty (50) years. Lessee shall have the option, but not the
obligation, to extend this lease for an additional fifty (50) year term by paying a bonus of and
No/100 Dollars ($ .__) per net acre before the end of the initial ten (10) year term. This Lease shall
continue beyond the second ten (10) year term for so long as any portion of the Leased Premises or Lessee’s
storage facilities are subject to a permit issued by the North Dakota Industrial Commission (the
“Commission”) or under the ownership or control of the State of North Dakota; provided, however, that all of
Lessee’s obligations under this Lease shall terminate upon issuance of a certificate of project completion
pursuant to Ch. 38-22 of the North Dakota Century Code.

3. Annual Rentals. Lessee shall pay to Lessor an annual rental of dollars ($§__. ) per net acre for
as long as this Lease is in effect. The annual rental shall be paid each year prior to the anniversary date of this
Lease. The first year’s rental has been paid to Lessor, the receipt of which is hereby acknowledged. The
rentals paid under this lease shall not be deducted from the royalties as they accrue. Lessee shall have the
right to prepay in a lump sum the annual rentals payable during the terms of this Lease or any extension
thereof. Prepaid annual rental shall be refunded on a pro-rata basis in the event this Lease is terminated due to
no fault of Lessee. Lessee shall no longer be liable to Lessee for annual rentals upon (i) the termination of
this Lease or, (ii) the issuance of a certificate of project completion and transfer of title and custody of
Lessor’s storage facilities to the State of North Dakota in accordance with Ch. 38-22 of the North Dakota
Century Code. For avoidance of doubt, Lessee shall continue to pay Lessor the annual rental for the duration
of the ten (10) year period following the date injection operations have ceased in accordance with Ch. 38-22
of the North Dakota Century Code.
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4. Royalty. Inaddition to the annual rental, Lessee shall pay to Lessor aroyalty of _ cents ($0._ ) perton
of carbon dioxide (CO») injected into the reservoirs and pore spaces underlying the Leased Premises. The
quantity of carbon dioxide injected into the reservoirs and pore spaces underlying the Leased Premises shall
be determined through the use of metering equipment installed and operated by Lessee at the injection site.
Allroyalties due hereunder for carbon dioxide injected into the Leased Premises during any calendar quarter
shall be paid to Lessor by the last day of the following month after the calendar quarter.

5. Right to Pore Space/Storage of Carbon Dioxide. Lessor grants to Lessee the exclusive right to inject and
store carbon dioxide (CO:) and other gaseous substances, from whatever source or sources obtained, into the
reservoirs and subsurface pore spaces (as such terms are defined in Ch. 38-22 and Ch. 47-31 of the North
Dakota Century Code), stratum or strata underlying the Leased Premises, together with the right to construct,
replace, inspect, repair, monitor, maintain, relocate, change the size of, abandon in place any such pipelines,
reservoirs, electric and telephone lines, roadways, underground equipment, surface facilities and equipment,
buildings and structures Lessee determines reasonably necessary to carry out the purpose of this Lease.

6. Right of Ways. Lessor grants Lessee the rights of ingress and egress over the Leased Premises together
with the right of way over, under and across the Leased Premises and the right from time to time to lay,
maintain, replace repair, and remove roads, pipelines, tanks, fences, or other facilities and appurtenances on
the Leased Premises for the purposes herein granted to Lessee. Lessee shall have the further right to fence the
perimeter of any facility on the Leased Premises and sufficiently illuminate the site for the safety of
operations. Lessee shall utilize “dark sky lighting fixtures or shades so as to minimize or reduce night light
pollution.

7. Lessee Obligations. Lessee shall have no obligation, express or implied, to begin, prosecute or continue
storage operations in, upon or under the Leased Premises, or store and/or sell or use all or any portion of the
gaseous substances stored thereon. The timing, nature, manner and extent of Lessee’s operations, if any,
under this Lease shall be at the sole discretion of Lessee. All obligations of Lessee are expressed herein, and
there shall be no covenants implied under this Lease, it being agreed that all amounts paid hereunder
constitute full and adequate consideration for this Lease.

8. Ownership. Lessee shall at all times be the owner of (i) the carbon dioxide and other gaseous substances
stored in the reservoirs and subsurface pore spaces of the Leased Premises, and (ii) all equipment, buildings,
structures, facilities and other property constructed or installed by Lessee on the Leased Premises. Lessee
shall have the right, but not the obligation, at any time during this Lease to remove all or any portion of the
property or fixtures placed by Lessee on the Lease Premises. Title to the storage facility and to the stored
carbon dioxide or other gaseous substances shall be transferred to the State of North Dakota upon issuance of
a certificate of project completion by the Commission in accordance with Ch. 38-22 of the North Dakota
Century Code.

9. Surrender of Leased Premises. Lessee shall have the right at any time from time to time to execute and
deliver to Lessor a surrender and/or release covering all or any part of the Leased Premises for which the
subsurface pore pace is not being utilized for storage as set forth herein, and upon delivery of such surrender
and/or release to Lessor this Lease shall terminate as to such lands, and Lessee shall be released from all
further obligations and duties as to the lands so surrendered and/or released, including, without limitation, any
obligation to make payments provided for herein, except obligations accrued as of the date of the surrender
and/or release.
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10. Hold Harmless and Indemnification. The Lessee agrees to defend, indemnify, and hold harmless Lessor
from any claims by any person that are a direct result of the Lessee’s use of the Leased Premises.
Notwithstanding the foregoing, such indemnity/hold harmless obligation excludes (i) any claim or cause of
action, or alleged or threatened claim or cause of action, damage, judgment, interest, penalty or other loss
arising or resulting from the negligence or intentional acts of Lessor or Lessor’s agents, invitees, or licensees;
or third parties, and (ii) any claim for exemplary, punitive, special or consequential damages claimed by
Lessor. Lessee further accepts liability and indemnifies Lessor for reasonable costs, expenses and attorneys’
fees incurred in establishing and litigating the indemnification coverage provided above. The legal defense
provided by Lessee to the Lessor under this paragraph must be free of any conflicts of interest even if this
requires Lessee to retain separate legal counsel for Lessor.

11. Termination. A material violation or default of any terms of this Lease by Lessee shall be grounds for
termination of the Lease. Lessor shall give Lessee written notice of violation or default and Lessee shall have
sixty (60) days after receipt of said notice to substantially cure such violations or defaults. If Lessee fails to
substantially cure such violations or defaults within the 60-day cure period, Lessor may terminate the Lease.
Lessee may terminate the lease with thirty (30) days written notice to Lessor. Upon termination of this Lease,
Lessee shall have one hundred eighty (180) days to remove all facilities and property of Lessee located on the
Leased Premises.

12. Taxes. Lessee shall pay all taxes, if any, levied against its personal property or on its improvements to
the Leased Premises. Lessor shall pay for all real estate taxes and other assessments levied upon the Leased
Premises. Lessee shall have the right to pay all taxes, assessments and other fees on behalf of Lessor and to
deduct the amount so paid from other payments due to Lessor hereunder.

13. Conduct of Operations. In conducting its operations hereunder, Lessee shall use its best efforts to comply
with all applicable laws, rules and regulations and ordinances pertaining thereto. Lessee reserves and shall
have the right to challenge and/or appeal any law, ruling, regulation, order or other determination and to carry
on its operations in accordance with Lessee’s interpretation of the same, pending final determination.

14. Force Majeure. Should Lessee be prevented from complying with any express or implied covenant of
this Lease, from utilizing the Lease Premises for underground storage purposes by reason of scarcity of or an
inability to obtain or to use equipment or material or failure or breakdown of equipment, or by operation of
force majeure, any federal or state law or any order, rule or regulation of governmental authority, then while
so prevented, Lessee's obligation to comply with such covenant shall be suspended and this Lease shall be
extended while and so long as Lessee is prevented by any such cause from utilizing the property for
underground storage purposes and the time while Lessee is so prevented shall not be counted against Lessee,
anything in this Lease to the contrary notwithstanding.

15. Surface Damage Compensation Act. The annual rental amounts and any and all other compensation
contemplated and paid to Lessor hereunder is compensation for, among other things, damages sustained by
Lessor for the lost use of and access to Lessor’s land, pore space (to the extent required under North Dakota
law), and any other damages which are contemplated under Ch. 38-11.1 of the North Dakota Century Code.
Lessor agrees that such compensation is just and adequate for any and all damages contemplated under said
Chapter 38-11.1 and all other damages which Lessor may sustain as a result of Lessee’s use of the property
for its storage operations.

16. Warranty of Title. Lessor represents and warrants to Lessee that Lessor is the owner of the surface of the
Leased Premises. Lessor hereby warrants and agrees to defend title to the Leased Premises and Lessor hereby
agrees that Lessee, at its option, shall have the right to discharge any tax, mortgage, or other lien upon the
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Leased Premises, and in the event Lessee does so, Lessee shall be subrogated to such lien with the right to
enforce the same and apply annual rental payments or any other such payments due to Lessor toward
satisfying the same.

17. Assignment. The rights of either Party hereto may be assigned in whole or part. The assigning party
shall provide written notice of any assignment within sixty (60) days after such assignment has become
effective; provided, however, that an assigning party’s failure to deliver written notice of assignment within
such 60-day period shall not be deemed a breach of this Lease unless such failure is willful and intentional.

18. Change of Ownership. No change of ownership in the Leased Premises shall be binding on the Lessee
for purpose of making payments to Lessor hereunder until the date Lessor, or Lessor's successors or assigns,
furnishes Lessee the recorded original or a certified copy of the instrument evidencing the change in
ownership.

19. Notices. All notices required to be given under this Lease shall be in writing and addressed to the
respective Party at the addresses set forth at the beginning of this Lease unless otherwise directed by either

Party.

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

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

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

23. Severability. Ifany provision of this Lease is found to be invalid, illegal or unenforceable in any respect,
such provision shall be deemed to be severed from this Agreement, and the validity, legality and
enforceability of the remaining provisions contained herein shall not in any way be affected or impaired
thereby.

24. Governing Law. This Lease shall be governed by, construed and enforced in accordance with the laws of
the State of North Dakota and the Parties hereby submit to the jurisdiction of the state or federal courts
located in Bismarck, North Dakota.

25. Entire Agreement. This Lease constitutes the entire agreement between the Parties and supersedes all
prior negotiations, undertakings, notices, memoranda and agreement between the Parties, whether oral or
written, with respect to the subject matter hereof. This Lease may only be amended or modified by a written
agreement duly executed by Lessor and Lessee.

[Remainder of page intentionally left blank. Signature page follows.]
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IN WITNESS WHEREOF, the Parties have executed this Lease effective for all purposes as of the date
first set forth above.

LESSOR:

By:
Print:

By:
Print:

LESSEE:
RED TRAIL ENERGY, LLC
By:

Print:
Its:
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Tract
No.

10

Land Description

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 10-T139N-R92W

Section 10-T139N-R92W

Section 9-T139N-R92W

Section 9-T139N-R92W

Section 10-T139N-R92W

Section 10-T139N-R92W

Section 11-T139N-R92W

Summary of Surface Owners Who Have Ratified

EXHIBIT B

Attached to and made part of the Geologic Storage Agreement
Broom Creek Formation
Stark County, North Dakota

Owner Name

William S. Hoff
Doris Hoff
Tract Total:

Jody Hoff
Maria Hoff
Tract Total:

Ambrose Hoff
Charlotte Hoff
Tract Total:

Jody Hoff
Maria Hoff
Tract Total:

Red Trail Energy, LLC
Tract Total:

Red Trail Energy, LLC
Tract Total:

Karen Messmer
Tract Total:

Barbara Hoff
Tract Total:

Neal C. & Bonnie M.
Messer Farm
Properties LLLP
Tract Total:

Neal C. & Bonnie M.
Messer Farm
Properties LLLP
Tract Total:

Tract Net

Acres Tract Participation

160.000

160.000

40.000

40.000

120.000

120.000

150.060

150.060

299.078
299.078

55.500
55.500

64.500
64.500

113.314
113.314

17.878
17.878

77.850
77.850

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

Storage Facility Acreage
Participation Leased (Y/N)

RATIFIED

4.59770115% i
1.14942529% Y
3.44827586% Y
4.31206897% \/
8.59419540% ¥
1.59482759% i
1.85344828% Y
3.25614943% \/
0.51373563% Y
2.23706897% Y

1.14942529%

3.44827586%

4.31206897%

8.59419540%

1.55482759%

1.85344828%



11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 11-T139N-R92W

Section 12-T139N-R92W

Section 12-T139N-R92W

Section 13-T139N-R92W

Section 13-T139N-R92W

Section 13-T139N-R92W

Section 14-T13SN-R92W

Section 15-T139N-R92W

Section 22-T139N-R92W

Section 22-T139N-R92W

Section 23-T139N-R92W

Section 23-T139N-R92W

Sections 10,11,13 & 14-
T139N-R92W

Richard L. Hauck
Linda Hauck
Tract Total:

William S. Hoff
Doris Hoff
Tract Total:

Neal C. & Bonnie M.

Messer Farm
Properties LLLP
Tract Total:

Kevin Frederick
Tract Total:

Craig S. Fisher
Tract Total:

Craig S. Fisher
Tract Total:

Sheldon Fisher
Tract Total:

Sheldon Fisher
Tract Total:

Dwight Schank
Tract Total:

Karen Messmer
Tract Total:

Messmer Farms LLP
Tract Total:

Jeffrey R. Hoff
Tract Total:

Lori Linder
Tract Total:

Ambrose Hoff
Charlotte Hoff
Tract Total:

BNSF Railway

Company
Tract Total:

Total Acres:

10.120

10.120

68.750

68.750

143.800
143.800

15.000
15.000

65.000
65.000

40.959
40.959

18.658
18.658

88,223
88.223

607.120
607.120

640.000
640.000

80.000
80.000

160.000
160.000

160.000
160.000

160.000

160.000

124.190
124.190

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

100.00000000%

3480.000 Total Participation:

0.25080460%

1.97557471%

4.13218391%

0.43103448%

1.86781609%

1.17698276%

0.53614943%

2.53514368%

17.44597701%

18.35080460%

2.29885057%

4.59770115%

4.59770115%

4.59770115%

3.56867816%

100.00000000% 91.11178161%

1.86781609%

1.17698276%

0.53614943%

2.53514368%

17.44597701%

18.39080460%

4.59770115%

67.50281609%



RATIFICATION AND JOINDER OF GEOLOGIC STORAGE AGREEMENT
BROOM CREEK FORMATION
STARK COUNTY, NORTH DAKOTA

In consideration of the execution of the Geologic Storage Agreement, Broom Creek
Formation, Stark County, North Dakota, dated August 1, 2021 (“Storage Agreement”), the
undersigned (whether one or more) hereby expressly joins said Storage Agreement and ratifies,
consents and agrees to the terms of said Storage Agreement as fully as though the undersigned
had executed the original instrument, as the same is finally approved by order of the North
Dakota Industrial Commission.

This Ratification and Joinder shall be effective as to the undersigned’s Pore Space
Interest and any other interest necessary for the geologic storage of carbon dioxide in and under
lands within the Storage Facility in which the undersigned has a Pore Space Interest.

This Ratification and Joinder shall be binding upon the undersigned, his, her, or its heirs,
devisees, assigns, or successors in interest. All capitalized terms not defined herein shall have
the meanings ascribed to such terms in the Storage Agreement, a copy of which has been made
available to the undersigned.

L4
EXECUTED this /% — day of October, 2021.

Jody Hoff and Marla Hoff
3729 86th Ave. SW
Richardton ND 58652

) A
(\,-‘/v.‘; /V%Z
7

(1

5
PLEASE RETURN ONE (1) EXECUTED COPY TO{ /

By:

Red Trail Energy, LLC
3682 Hwy 8 S.
Richardton, ND 58652

74147828.1



RATIFICATION AND JOINDER OF GEOLOGIC STORAGE AGREEMENT
BROOM CREEK FORMATION
STARK COUNTY, NORTH DAKOTA

In consideration of the execution of the Geologic Storage Agreement, Broom Creek
Formation, Stark County, North Dakota, dated August 1, 2021 (“Storage Agreement”), the
undersigned (whether one or more) hereby expressly joins said Storage Agreement and ratifies,
consents and agrees to the terms of said Storage Agreement as fully as though the undersigned
had executed the original instrument, as the same is finally approved by order of the North
Dakota Industrial Commission.

This Ratification and Joinder shall be effective as to the undersigned’s Pore Space
Interest and any other interest necessary for the geologic storage of carbon dioxide in and under
lands within the Storage Facility in which the undersigned has a Pore Space Interest.

This Ratification and Joinder shall be binding upon the undersigned, his, her, or its heirs,
devisees, assigns, or successors in interest. All capitalized terms not defined herein shall have
the meanings ascribed to such terms in the Storage Agreement, a copy of which has been made

available to the undersigned.

EXECUTED this S ™" day of October, 2021.

Ambrose Hoff and Charlotte Hoff
3713 36th Ave. SW
Richardton ND 58652

SN ARSI
oy

edel 7  j ok
PLEASE RETURN ONE (1) EXECUTED COPY TO: ¢

Red Trail Energy, LLC
3682 Hwy 8 S.
Richardton, ND 58652

74147828.1



RATIFICATION AND JOINDER OF GEOLOGIC STORAGE AGREEMENT
BROOM CREEK FORMATION
STARK COUNTY, NORTH DAKOTA

In consideration of the execution of the Geologic Storage Agreement, Broom Creek
Formation, Stark County, North Dakota, dated August 1, 2021 (“Storage Agreement™), the
undersigned (whether one or more) hereby expressly joins said Storage Agreement and ratifies,
consents and agrees to the terms of said Storage Agreement as fully as though the undersigned
had executed the original instrument, as the same is finally approved by order of the North
Dakota Industrial Commission, ; i

This Ratification and Joinder shall be effective as to the undersigned’s Pore Space
Interest and any other interest necessary for the geologic storage of carbon dioxide in and under
lands within the Storage Facility in which the undersigned has a Pore Space Interest.

This Ratification and Joinder shall be binding upon the undersigned, his, her, or its heirs,
devisees, assigns, or successors in interest. All capitalized terms not defined herein shall have
the meanings ascribed to such terms in the Storage Agreement, a copy of which has been made
available to the undersigned.

EXECUTED this /. S — day of October, 2021,

Karen L. Messmer
1990 Mesquite Lp
Bismarck ND 58503

PLEASE RETURN ONE (1) EXECUTED COPY TO:

Red Trail Energy, LLC
3682 Hwy 8 S.
Richardton, ND 58652

74147828.1




RATIFICATION AND JOINDER OF GEOLOGIC STORAGE AGREEMENT
BROOM CREEK FORMATION
STARK COUNTY, NORTH DAKOTA

In consideration of the execution of the Geologic Storage Agreement, Broom Creek
Formation, Stark County, North Dakota, dated August 1, 2021 (“Storage Agreement™), the
undersigned (whether one or more) hereby expressly joins said Storage Agreement and ratifies,
consents and agrees to the terms of said Storage Agreement as fully as though the undersigned
had executed the original instrument, as the same is finally approved by order of the North
Dakota Industrial Commission.

This Ratification and Joinder shall be effective as to the undersigned’s Pore Space
Interest and any other interest necessary for the geologic storage of carbon dioxide in and under
lands within the Storage Facility in which the undersigned has a Pore Space Interest,

This Ratification and Joinder shall be binding upon the undersigned, his, her, or its heirs,
devisees, assigns, or successors in interest. All capitalized terms not defined herein shall have
the meanings ascribed to such terms in the Storage Agreement, a copy of which has been made
available to the undersigned.

. [CH
EXECUTED this g _day of October, 2021.

Craig S. Fisher
8330 39th St. SW
Richardton ND 58652

PLEASE RETURN ONE (1) EXECUTED COPY TO:
Red Trail Energy, LLC

3682 Hwy 8 S.
Richardton, ND 58652
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RATIFICATION AND JOINDER OF GEOLOGIC STORAGE AGREEMENT
BROOM CREEK FORMATION
STARK COUNTY, NORTH DAKOTA

In consideration of the execution of the Geologic Storage Agreement, Broom Creek
Formation, Stark County, North Dakota, dated August 1, 2021 (“Storage Agreement”), the
undersigned (whether one or more) hereby expressly joins said Storage Agreement and ratifies,
consents and agrees to the terms of said Storage Agreement as fully as though the undersigned
had executed the original instrument, as the same is finally approved by order of the North
Dakota Industrial Commission.

This Ratification and Joinder shall be effective as to the undersigned’s Pore Space
Interest and any other interest necessary for the geologic storage of carbon dioxide in and under
lands within the Storage Facility in which the undersi gned has a Pore Space Interest.

This Ratification and Joinder shall be binding upon the undersigned, his, her, or its heirs,
devisees, assigns, or successors in interest. All capitalized terms not defined herein shall have
the meanings ascribed to such terms in the Storage Agreement, a copy of which has been made

available to the undersigned.

. S/PZ—\
EXECUTED this  |S  day of October, 2021.

Sheldon Fisher
8330 39th St SW
Richardton ND 58652

By: @7 // W /0%/

PLEASE RETURN ONE (1) EXECUTED COPY TO:
Red Trail Energy, LLC

3682 Hwy 8 S.
Richardton, ND 58652

74147828.1



RATIFICATION AND JOINDER OF GEOLOGIC STORAGE AGREEMENT
BROOM CREEK FORMATION
STARK COUNTY, NORTH DAKOTA

In consideration of the execution of the Geologic Storage Agreement, Broom Creek
Formation, Stark County, North Dakota, dated August 1, 2021 (“Storage Agreement”), the
undersigned (whether one or more) hereby expressly joins said Storage Agreement and ratifies,
consents and agrees to the terms of said Storage Agreement as fully as though the undersigned
had executed the original instrument, as the same is finally approved by order of the North
Dakota Industrial Commission.

This Ratification and Joinder shall be effective as to the undersigned’s Pore Space
Interest and any other interest necessary for the geologic storage of carbon dioxide in and under
lands within the Storage Facility in which the undersigned has a Pore Space Interest,

This Ratification and Joinder shall be binding upon the undersigned, his, her, or its heirs,
devisees, assigns, or successors in interest. All capitalized terms not defined herein shall have

the meanings ascribed to such terms in the Storage Agreement, a copy of which has been made
available to the undersigned.

EXECUTED this /5 day of October, 2021,

Dwight F. Schank
868 17th STE
Dickinson, ND 58601-3458

/
By: L gl -:(¢ Lpad
g

PLEASE RETURN ONE (1) EXECUTED COPY TO:
Red Trail Energy, LLC

3682 Hwy 8 S.
Richardton, ND 58652

74147828.1



Kadrmas, Bethany R.

From: Fried, Stephen J.

Sent: Thursday, September 23, 2021 8:34 AM

To: Kadrmas, Bethany R.

Subject: FW: [EXTERNAL]-Case No. 28849 Clarification
Attachments: RTE-SFP-Supplemental_Sep21.pdf

Case # 28848 and 28850 supplementals attached.

Stephen Fried
Geologist

From: Connors, Kevin <kconnors@undeerc.org>

Sent: Wednesday, September 22, 2021 8:30 PM

To: Fried, Stephen J. <sjfried@nd.gov>; Dustin Willett <dustin@redtrailenergy.com>

Cc: Lawrence Bender (Ibender@fredlaw.com) <lbender@fredlaw.com>; Leroux, Kerryanne <kleroux@undeerc.org>
Subject: RE: [EXTERNAL]-Case No. 28849 Clarification

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

Stephen,

Please find attached the supplemental information requested below. | have also included information on the financial
strength of Ascot Specialty Insurance Company, the insurance provider for the policy that covers the emergency and
remedial response and the postinjection site care and facility closure.

Please let me know if you have any questions.

Thanks
Kevin

Kevin Connors
Principal Policy & Regulatory Strategist, EERC

From: Fried, Stephen J. <sjfried@nd.gov>

Sent: Wednesday, September 8, 2021 9:46 AM

To: Connors, Kevin <kconnors@undeerc.org>; Dustin Willett <dustin@redtrailenergy.com>
Cc: Lawrence Bender (Ibender@fredlaw.com) <lbender@fredlaw.com>

Subject: [EXTERNAL]-Case No. 28849 Clarification

CAUTION: This message originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.
Kevin or Dustin,

I’'m looking for clarification on the planned amount of bonding to be posted for the plugging of wells.

Table 4-5 on page 4-13 estimates the cost of plugging to be $220,000.
1



The “Supporting Information — Financial Responsibility Demonstration Plan” document, page 1, estimates the cost of
plugging each well to be $35,000 - $60,000 with and expected value of $40,000.

Thank you,

Stephen Fried
Geologist

701.328.8020 (o) - sjfried@nd.gov * www.dmr.nd.gov

NGRTEH

Dakoll'a ‘ Mineral Resources

8e legendary.”




§ 43-05-01-09.1). The facility name, facility contact, and injection well location are provided
below:

Facility Name: RTE Ethanol Facility
Facility Contact: Dustin Willett
Injection Well Location: RTE-10 (NDIC File No. 37229) SE/SE of Section 10,

T139N, R92W (-102.226022, 46.864092)

RTE is providing financial responsibility pursuant to NDAC § 43-05-01-09.1 using the
following financial instruments:

e RTE has established a surety bond to cover the costs of 1) corrective action in accordance
with NDAC § 43-05-01-05.1 and 2) plugging of 4-13injection wells in accordance with
NDAC § 43-05-01-11.5).

e A third-party pollution liability insurance policy with an aggregate limit of $20,000,000
to cover the costs of 1) implementing postinjection site care and facility closure activities
in accordance with NDAC § 43-05-01-19 and 2) implementing emergency and remedial

response actions, if warranted, in accordance with NDAC § 43-05-01-13.

The estimated costs of these activities are presented in Table 4-5.

Table 4-5. Cost Estimates for Activities to Be Covered

Estimated Total Cost
Activity (millions of dollars)
Corrective Action on Wells in the AoR 0
Plugging of Injection and Monitoring Wells 0.25
Postinjection Site Care and Facility Closure 1.73
Emergency and Remedial Response (including 16.0
endangerment to USDW5s)
Total 17.98

The surety bond, which will identify RTE as the principal on the bond, will be provided by
International Fidelity Insurance Company. International Fidelity Insurance Company meets all of
the following criteria:

1. The surety company is authorized to transact business in North Dakota.
2. The surety company has either passed the specified financial strength requirements based
on credit ratings or has met a minimum rating, minimum capitalization, and ability to

pass the bond rating, when applicable.

3. The surety bond can be maintained until such time that the Commission determines that
the storage operator has fulfilled its financial obligations.

4-13



SUPPORTING INFORMATION - FINANCIAL RESPONSIBILITY
DEMONSTRATION PLAN

1.0  INTRODUCTION

Pursuant to the North Dakota Administrative Code (NDAC) Section 43-05-01-09.1, the storage
facility permit application must demonstrate that a financial instrument is in place that is sufficient
to cover the costs associated with the following actions:

e Pursuant to NDAC Section 43-05-01-05.1, corrective action on all active and abandoned
wells, which are within the area of review (AOR) and penetrate the confining zone, that
have the potential to endanger underground sources of drinking water through the
subsurface movement of the injected carbon dioxide or other fluids.

e Pursuant to NDAC Section 43-05-01-11.5, plugging of injection wells.

e Pursuant to NDAC Section 43-05-01-19, implementation of postinjection site care (PISC)
and facility closure activities, which includes the 10-year PISC monitoring program.

e Pursuant to NDAC Section 43-05-01-13, implementation of emergency and remedial
response actions.

This supporting information for the Financial Responsibility Demonstration Plan provides
the details for the cost estimates for each of the above actions based on the information that is
provided in the storage facility permit application.

2.0 FINANCIAL RESPONSIBILITY COST ESTIMATES

2.1 Corrective Action

Approach: 1) delineate AOR, 2) identify and evaluate active and abandoned legacy wells within
AOR, and 3) remediate legacy wells identified as potential leakage pathways from $300K to
$500K per well. No corrective action necessary at time of permitting.

2.2 Plugging of Injection Wells

Approach: assume plugging of one Class VI injection well and one Class VI-compliant monitoring
well from $35K to $60K per well, with an expected value of $50K. Wellsite reclamation costs
estimate at $75K, with a total well plugging and site reclamation cost of $125K.

2.3 Implementation of Postinjection Site Care (PISC) and Facility Closure Activities

The estimated costs of $1.73 million for implementing PICS as described in the postinjection site
care and facility closure plan is provided in Table 2-1 which includes the following: a) near-surface
monitoring (e.g., soil gas, shallow groundwater, and Fox Hills Formation Aquifer); b) formation
monitoring (e.g., injection well annulus pressure, packer fluid levels, downhole pressure and
temperature profiles, pulse neutron logs, ultrasonic logs, and mechanical integrity well tests); and
c) coordinated repeat 3D seismic, 3D borehole seismic (vertical seismic), and gravity tests and
2) estimate cost of site closure activities, which has been estimated at $100K based on the
integrated environmental control.
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Kadrmas, Bethanx R.

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

Sent: Wednesday, September 15, 2021 4:42 PM

To: Kadrmas, Bethany R.

Cc: Bohrer, Mark F.; Day, Ashleigh M.; Bender, Lawrence; Forsberg, Sara
Subject: Red Trail filing - Core Analysis Data Package

Attachments: B Hicks letter.pdf

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

Bethany,

As indicated in the attached letter, the following Dropbox contains files for Red Trail
records for filing.

e Link to view files:
o Password to view files:
e Link to upload files:

**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 teleph number (701) 221-8700. The name and biographical data provided above are

for informational purposes only and are not intended to be a signature or other indication of an intent by the sender to authenticate the contents of this electronic message.**
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Fredrikson

September 15, 2021

VIA EMAIL

Mr. Bruce Hicks

Assistant Director

NDIC, Oil and Gas Division
600 East Boulevard
Bismarck, ND 58505-0310

RE: NDIC CASE NOS. 28848, 28849, AND

28850
RED TRAIL ENERGY LLC

Dear Mr. Hicks:

A Dropbox is included in the email forwarding this letter which contains a link to view
files and a link to upload those files to supplement the rgcord in the captioned matters.

Should you have any questions, please ¢

Si

LB/leo

cc: Mr. Mark Bohrer Via Email
Ms. Ashleigh Day Via Email
Mr. Dustin Willett Via Email
Mr. Gerald Bachmeier Via Email

73923186.1

Attorneys & Advisors | Fredrikson & Byron, PA.
main 701.221.8700 1133 College Drive, Suite 1000
fax 701.221.8750 Bismarck, North Dakota
fredlaw.com 58501-1215

MEMBER OF THE WORLD SERVICES GROUP OFFICES
A Worldwide Network of Professional Service Providers Minneapolis / Bismarck / Des Moines / Fargo / St. Paul / Saltillo, Mexico / Shanghai, China



September 15, 2021 filings available upon request.



Kadrmas, Bethany R.

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

Sent: Thursday, August 26, 2021 3:27 PM

To: Kadrmas, Bethany R.

Cc: Fried, Stephen J.

Subject: Red Trail - Cases 28848, 28849 and 28850 - Supplemental Documents for Filing
Attachments: B Hicks ltr filing supplemental RTE.pdf

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

Bethany,

As indicated in the attached letter, below is a Dropbox which contains the revisions
and/or files requested at hearing for the captioned matters on August 12, 2021:

e Link to view:
e PW:

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

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

Bismarck, ND 58501 _/:

**This is a transmission from the law firm of Fredrikson & Byron, P.A. and may contain information which is privileged, confidential, and protected by the attorney-client or
attorney work product privileges. If you are not the addressee, note that any disclosure, copying, distribution, or use of the contents of this message is prohibited. If you have
received this transmission in error, please destroy it and notify us immediately at our teleph number (701) 221-8700. The name and biographical data provided above are

for informational purposes only and are not intended to be a signature or other indication of an intent by the sender to authenticate the contents of this electronic message.**
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& BYRON, P. A.|

August 26, 2021

VIA EMAIL

Mr. Bruce Hicks

Assistant Director

NDIC, Oil and Gas Division
600 East Boulevard
Bismarck, ND 58505

RE: Case Nos. 28848, 28849, 28850
Red Trail Energy LLC

Dear Bruce:

As was requested at the hearing held for the captioned matter on August 12, 2021,
the email forwarding this letter has a link to a Dropbox which contains the following
materials to supplement the record in the captioned matters:

1) RTE-SFP-Supplemental Aug21.pdf’
2) RTE-SFP-DemonstrationPlanlnfo Aug21.pdf; and
3) RTE-10.2 USIT Results folder. ,

If you would like our office to print copies of' t

Should you have any questions or requifgfdditional information, please advise.

LB/leo
Enclosure
cc:  Mr. Dustin Willett — (w/enc.) Via Email

Mr. Gerald Bachmeier — (w/enc.) Via Email
73746891.1

Attorneys & Advisors | Fredrikson & Byron, PA.
main 701.221.8700 1133 College Drive, Suite 1000
fax 701.221.8750 Bismarck, North Dakota
fredlaw.com 58501-1215

MEMBER OF THE WORLD SERVICES GROUP OFFICES
A Worldwide Network of Professional Service Providers / Minneapolis / Bismarck / Des Moines / Fargo / St. Paul / Saltillo, Mexico / Shanghai, China
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2.4 Confining Zones

The confining zones for the Broom Creek Formation are the overlying Opeche Formation and
underlying Amsden Formation (Figure 2-2, Table 2-10). Both the Amsden and the Opeche
Formations consist of impermeable rock layers.

Table 2-10. Properties of Upper and Lower Confining Zones

Confining Zone Properties Upper Confining Zone Lower Confining Zone
Formation Name Opeche Amsden

Lithology Mudstone/siltstone Dolomite/shaly sand
Formation Top Depth, ft 6,276 6,677

Thickness, ft 103 329

Porosity, % (core data) 4.01 (1.36-9.89)* 6.13 (2.25-9.24)*
Permeability, mD (core data) 0.0046 (0.0029-0.0056)** 0.0267 (0.017-0.059)**
Capillary Entry Pressure (GW), psi ~ 27.1 23.8

Depth below Lowest Identified 4307 4708

USDW, ft

* Porosity values are reported as the arithmetic mean followed by the range of values in parenthesis.
** Permeability values are reported as the geometric mean followed by the range of values in parenthesis.

2.4.1 Upper Confining Zone

In the RTE project area, the Opeche Formation consists of silty mudstone with interbedded fine
sandstone and anhydrite. The Opeche is laterally extensive across the project area (Figures 2-22
and 2-23) and is 6276 ft below the land surface and 103 ft thick at the RTE site (Table 2-10 and
Figure 22-24a). The contact between the underlying Broom Creek sandstone is an unconformity
that can be correlated across the formation’s extent where the resistivity and GR logs show a
significant change across the contact (Figure 2-25).

This document includes the requested supplemental thickness maps for the
Opeche Formation. Figure 2-24a displays the estimated thickness of the Opeche Formation in
the RTE project area. The interpolated Opeche Formation surface used to generate this map was
based on formation top data (NDIC and site-specific), while the Broom Creek Formation horizon
was based upon seismic data and formation top data. Figure 2-24b illustrates the thickness of
the Opeche Formation using only interpreted seismic horizons. Convergent interpolation with
Schlumberger’s Petrel software was used to interpolate the surfaces used in Figures 2-24a and
2-24b.
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Figure 2-24a. Thickness map of the Opeche Formation in the RTE project area. Estimated
thickness for each well is shown in blue text.
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Figure 2-24b. Thickness map of the Opeche Formation in the RTE area. Thicknesses were
calculated using interpreted seismic horizons.
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Figure 2-35a. Examples of the interpreted FMI log for the RTE-10 well. Two examples show the
traces of features observed and their interpreted feature type. This example shows the common
feature types seen in the Opeche FMI borehole image analysis.
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Figure 2-35b. Examples of the interpreted FMI log for the RTE-10 well. Two examples show the
traces of features observed and their interpreted feature type. This example shows the common
feature types seen in the Opeche FMI borehole image analysis.
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Figure 2-37. Interpreted FMI log through the lower Opeche Formation.

electrically resistive features likely due to the presence of anhydrite-filled fractures. Toward the
upper portion of the formation, fractures are fewer in number but are still found to be electrically
resistive. The diagrams shown in Figures 2-38 and 2-39 provide the orientation of the electrically
conductive and resistive fractures in the Opeche Formation. As shown, the electrically conductive
fractures are fewer in number and are mainly oriented NW—SE. On the other hand, the resistive

fractures have no preferred orientation.
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The logged interval of the Amsden shows that the main features present are stylolite—tension
pairs, an indication that the formation has undergone a reduction in porosity in response to
postdepositional stress. Two zones at 6,743 and 6,762 ft, respectively, show some evidence of
resistive fractures (Figure 2-40). Core was not retrieved from this depth. The interpretation of this
logged interval supports the core-based and thin-section descriptions, suggesting these features are
anhydrite-filled. The rose diagrams shown in Figures 2-41 and 2-42 provide the orientation of the
conductive and resistive features in the Amsden Formation. As shown, only one electrically
conductive feature was picked in the Amsden interval and is oriented NE-SW. Some electrically
resistive features are present and oriented N—S, NE-SW, and E-W, respectively. Drilling-induced
fractures were identified mainly in the Amsden Formation and are oriented NE-SW (Figure 2-43),
parallel to the maximum horizontal stress (SHmax).
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Figure 2-40. Interpreted FMI log through the upper Amsden Formation.
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Potential Project Emergency Events and Their Detection
The SLRA for the project developed a list of potential technical project risks (i.e., a risk register)
which were placed into the following five technical risk categories:

COz supply, injectivity, and storage capacity

Containment — lateral migration of CO2 or formation fluid

Containment — propagation of subsurface pressure plume

Containment — vertical migration of COz or formation water brine via injection wells,
plugged and abandoned wells, monitoring wells, or faults/fractures

¢ Induced seismicity

Based on a review of these technical risk categories of the SLRA, a list of geologic storage
project events that could potentially result in the movement of injection fluid or formation fluid in
a manner that may endanger a USDW and require an emergency response was developed for
inclusion in this ERRP. These events and means for their detection are provided in Table 4-3.

Table 4-3. Potential Project Emergency Events and Their Detection

Potential Emergency Events Detection of Emergency Events
Failure of Underground CO; Flow Line from CO, Distributed temperature sensing (DTS)/distributed
Capture System of RTE to CO; Injection acoustic sensing (DAS) fiber optic cable detects a
Wellhead release of CO; from the CO; flow line.

Frozen ground at leak site may be observed.

CO; monitors located in the enclosed wellhead
building detects realase of CO, from the flow line
connection and/or wellhead.

Integrity Failure of Injection or Monitoring Well ~ Pressure monitoring reveals wellhead pressure
exceeds the shutdown pressure specified in the
permit.

Annulus pressure indicates a loss of external or
internal well containment.

Mechanical integrity test results identify a loss of
mechanical integrity.

Injection Well-Monitoring Equipment Failure Failure of monitoring equipment for wellhead
pressure, temperature, and/or annulus pressure is
detected.

Storage Reservoir Unable to Contain the Elevated concentrations of indicator parameter(s)

Formation Fluid or Stored CO» in soil gas, groundwater, and/or surface water
sample(s) are detected.

Induced Seismic Event Seismic readings are recorded in excess of

predefined limits.
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In addition to these technical project risks, the occurrence of a natural disaster (e.g., naturally
occurring earthquakes, tornado, lightning strike, etc.) also represents an event for which an
emergency response action may be warranted. For example, an earthquake or weather-related
disasters (e.g., tornado or lightning strike) have the potential to result in injection well problems
(integrity loss, leakage, or malfunction) and may also disrupt surface and subsurface storage

operations.

4.1.4 Emergency Response Actions
The response actions that will be taken to address the events listed in Table 4-3, as well as the
natural disasters, will follow the same protocol. This protocol consists of the following actions:

e The RTE incident commander (see Section 4.1.6, Emergency Communications Plan) will
be notified and, within 24 hours of that notification, make an initial assessment of the
severity of the event (i.e., does it represent an emergency event).

e [f designated as an emergency event, the RTE incident commander or designee shall
notify the NDIC Department of Mineral Resources (DMR) Underground Injection
Control (UIC) Program director pursuant to NDAC § 43-05-01-13 and implement the
emergency communications plan.

e Following these actions, RTE will:

1.

Initiate a project shutdown plan (RTE may immediately cease CO: injection.
However, in some circumstances, RTE may, in consultation with the NDIC DMR UIC
Program director, determine whether gradual or temporary cessation of injection is
more appropriate).

Shut in the CO2 injection well (close flow valve).

Vent CO: from surface facilities.

. Limit access to the wellhead to authorized personnel only.

. If warranted, initiate the evacuation of the plant in accordance with the RTE action

plan and communicate with local emergency authorities (e.g., Stark County) to initiate
evacuation plans of nearby residents.

. Perform the necessary actions to determine the cause of the event and, in consultation

with the NDIC DMR UIC Program director, identify and implement appropriate
emergency response actions (see Table 4-4 for details regarding the specific actions
that will be taken to determine the cause and, if required, mitigation of each of the
events listed in Table 4-3).
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Table 4-4. Actions Necessary to Determine Cause of Events and Appropriate Emergency

Response Actions

Failure of Underground CO, Flow Line from
the CO; Capture System of RTE to CO;
Injection Wellhead

e The CO; release and its location will be detected by the

DAS/DTS fiber optic cable and/or CO, wellhead monitors,
which will trigger an alarm and result in the automatic
shutdown of the flow line.

If warranted, initiate an evacuation plan in tandem with an
appropriate workspace and/or ambient air-monitoring
program at the plant boundary to monitor the presence of
CO; and its natural dispersion following the shutdown of the
flow line using practices similar to those used to develop the
RTE risk management plan.

The pipeline failure will be inspected to determine the root
cause of the flow line failure.

Repair/replace the damaged flow line, and if warranted, put
in place the measures necessary to eliminate such events in
the future.

Integrity Failure of Injection or Monitoring Well

Monitor well pressure, temperature, and annulus pressure to
verify integrity loss and determine the cause and extent of
failure.

Identify and implement appropriate remedial actions to
repair damage to the well (in consultation with the NDIC
DMR UIC Program director).

If subsurface impacts are detected, implement appropriate
site investigation activities to determine the nature and
extent of these impacts.

If warranted based on the site investigations, implement
appropriate remedial actions (in consultation with the NDIC
DMR UIC Program director).

Injection Well-Monitoring Equipment Failure

Monitor well pressure, temperature, and annulus pressure
(manually if necessary) to determine the cause and extent of
failure.

Identify and, if necessary, implement appropriate remedial
actions (in consultation with the NDIC DMR UIC Program
director).

Continued . . .
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§ 43-05-01-09.1). The facility name, facility contact, and injection well location are provided
below:

Facility Name: RTE Ethanol Facility
Facility Contact: Dustin Willett
Injection Well Location: RTE-10 (NDIC File No. 37229) SE/SE of Section 10,

T139N, R92W (-102.226022, 46.864092)

RTE is providing financial responsibility pursuant to NDAC § 43-05-01-09.1 using the
following financial instruments:

e RTE has established a surety bond to cover the costs of 1) corrective action in accordance
with NDAC § 43-05-01-05.1 and 2) plugging of 4-13injection wells in accordance with
NDAC § 43-05-01-11.5).

e A third-party pollution liability insurance policy with an aggregate limit of $20,000,000
to cover the costs of 1) implementing postinjection site care and facility closure activities
in accordance with NDAC § 43-05-01-19 and 2) implementing emergency and remedial

response actions, if warranted, in accordance with NDAC § 43-05-01-13.

The estimated costs of these activities are presented in Table 4-5.

Table 4-5. Cost Estimates for Activities to Be Covered

Estimated Total Cost
Activity (millions of dollars)
Corrective Action on Wells in the AoR 0
Plugging of Injection and Monitoring Wells 0.22
Postinjection Site Care and Facility Closure 1.73
Emergency and Remedial Response (including 16.0
endangerment to USDW5s)
Total 17.95

The surety bond, which will identify RTE as the principal on the bond, will be provided by
International Fidelity Insurance Company. International Fidelity Insurance Company meets all of
the following criteria:

1. The surety company is authorized to transact business in North Dakota.
2. The surety company has either passed the specified financial strength requirements based
on credit ratings or has met a minimum rating, minimum capitalization, and ability to

pass the bond rating, when applicable.

3. The surety bond can be maintained until such time that the Commission determines that
the storage operator has fulfilled its financial obligations.

4-13


klindemann
Highlight

klindemann
Highlight

klindemann
Highlight


through the corrosion-monitoring system, and then routed back into a lower-pressure point
upstream in the compression system. This loop will operate any time injection is occurring.
The operation of this system will provide exposure of the samples to COz that is representative
of the composition, temperature, and pressures that will be present at the wellhead and injection
tubing.

Sample Handling and Monitoring

The exposed materials/coupons will be handled and assessed for corrosion in accordance with
ASTM International (ASTM) Method G1-03, Standard Practice for Preparing, Cleaning, and
Evaluating Corrosion Test Specimens (ASTM International, 2017). The coupons will be
photographed, visually inspected for cracking and pitting with a minimum of 10x power,
dimensionally measured (to within 0.0001 in.), and weighed (to within 0.0001 g).

4.4.2.2 Corrosion Prevention
Over the lifetime of the project, anticorrosion chemicals will be added to the CO: streamline
based on the corrosion-monitoring results, and, if warranted, consumable cathodic protection
plates will be used to inhibit and/or prevent corrosion on the surface injection system. The
corrosion inhibitor, which must be compatible with the CO2, will be used in the tubing—casing
annulus of the injection well prior to initiation of COz injection and continuously throughout the
project’s lifetime. Periodic fluid sampling will be conducted at critical points in the system
to determine the corrosion inhibitor’s concentration and confirm that it is present at levels
sufficient, but not in excess of what is needed, to prevent corrosion.

4.4.3 Surface Leak Detection and Monitoring Plan

Surface components of the injection system, including the underground CO: transport flow line
and wellhead, will be monitored using CO2 leak detection equipment. The flow line from
the capture facility to the wellhead will be buried at least 6.5 ft underground and monitored
using a DTS/DAS and DSS fiber optic cable with an interrogator system to provide the ability
to detect leaks along the flow line. CO2 detectors will be installed in the injection wellhead
building and key wellsite locations (e.g., flow line riser). Leak detection equipment will be
integrated with automated audio and visual warning systems, which will be inspected and tested
on a semiannual basis. Any defective equipment will be repaired or replaced within 10 days
and retested, if necessary. A record of each inspection result will be kept by the site operator
and maintained until project completion and be available to NDIC upon request. Any detected
leaks at the surface facilities shall be promptly reported to NDIC.

4.4.4 Subsurface Leak Detection and Monitoring Plan

The monitoring plan for detecting subsurface leaks comprises surface/near-surface- and deep-
subsurface-monitoring programs. Surface/near-surface refers to the region from ground surface
down to, and including, the deepest USDW as well as surface waters, soil gas (vadose zone), and
shallow groundwater (e.g., stock wells, residential drinking water wells, etc.). The deep subsurface
zone extends from the base of the deepest USDW to the base of the injection zone of the
storage reservoir.

Subsurface leak detection will require multiple approaches to ensure confidence that
surface (i.e., ambient and workspace atmospheres and surface waters) and near-surface (i.e.,
vadose zone, groundwater wells, and the deepest USDWSs) environments are protected, and the
COsz is safely
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and permanently stored in the storage reservoir. More specifically, for the RTE geologic storage
project, near-surface monitoring will include two dedicated Fox Hills Formation monitoring wells
to detect if the deepest USDW is being impacted by operations as well as two soil gas profile
stations each located at the RTE-10 injection well and RTE-10.2 monitoring well sites. In addition,
existing groundwater wells within the AoR have been and will continue to be periodically sampled
as outlined in the monitoring program. These monitoring efforts will provide additional lines of
evidence to assess whether the surface/near-surface environment is being protected and whether
the COz2 is being safely and permanently stored in the storage reservoir.

To complement near-surface/surface monitoring, additional monitoring of the subsurface
will ensure CO:z is staying in the targeted storage reservoir. Operational monitoring at the injection
well (RTE-10) including injection rates, pressures, and temperatures will provide data to inform
the monitoring approaches. Internal and external mechanical integrity of the injection well will
also be demonstrated to ensure no leakage pathway exists that may allow vertical movement of
the CO2. Additionally, geophysical (seismic) surveys conducted over regular intervals will monitor
subsurface CO2 plume movement.

More details regarding the surface, near-surface, and deep subsurface-monitoring efforts are
provided in the remainder of this section.

4.4.5 Near-Surface Groundwater and Soil Gas Sampling and Monitoring

Surface and near-surface environments will be monitored to ensure that an out-of-zone migration
has not occurred. This will be accomplished by monitoring the environment within the delineated
AoR via groundwater wells (e.g., domestic drinking water wells, stock wells, etc.) and vadose zone
soil gas sampling prior to CO:2 injection (preoperational baseline), during active COz2 injection
(operational) and during the postoperational-monitoring time frame.

RTE has completed an initial near-surface baseline sampling program, including seasonal
sampling of existing groundwater wells and soil gas (Figure 4-3). This completed sampling
program and the results are provided in detail in Section 4.4.6.

Prior to injection, RTE plans to install two dedicated Fox Hills Formation monitoring wells
at each well site (RTE-10 injection well and RTE-10.2 monitoring well). The Fox Hills Formation
will be sampled, and a state-certified laboratory analysis will be provided to NDIC prior to
injection. In addition, two soil gas profile stations will be installed at each well site (RTE-10
injection well and RTE-10.2 monitoring well), and sample analysis will be provided to NDIC prior
to CO: injection operations (Figure 4-6). The near-surface monitoring plan, including the
additional baseline sampling of the Fox Hills Formation and the soil gas profile stations, is
provided in Section 4.4.7
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Table 4-8. Baseline Groundwater-Sampling Results — May Through November 2019

Parameter pH (pH unit) SpC, puS/cm Alkalinity as CaCO3, mg/L
Well No. May-19  Aug-19 Nov-19 | May-19 Aug-19 Nov-19 | May-19 Aug-19 Nov-19
51002 8.21 8.42 8.47 2,643 2,740 2,731 1,570 1,540 1,540
61337 8.18 8.46 8.51 1,851 1,886 1,890 1,070 1,060 1,040
10648 * 8.36 8.24 * 1,931 1,928 * 1,010 960

* Well not accessible.

4.4.6.2 Soil Gas Baseline Sampling

Soil gas sampling and analyses have also been performed in order to establish baseline soil-gas
concentrations. The sampling and analyses performed to date were generated from 11 soil gas-
sampling locations, as shown on Figure 4-5 and identified in Table 4-9 (SGO1 through SG11),
during the months of May, August, and November 2019. The analyses, which determined the
concentration of CO, Oz, and N, were performed in accordance with ASTM standard procedures
(D5314) for soil gas sampling and analysis (ASTM International, 2006). These analytical results
were concentrated in the area around and between the injection well (RTE-10) and the monitoring

well (RTE-10.2).

The sampling results from these efforts will provide a preoperational baseline of the soil gas
chemistry in the vadose zone in and around the CO; geologic storage project.

Table 4-9. Soil Gas-Sampling Results from RTE Carbon Capture and Storage (CCS) Study
Region by Sampling Date (italicized values denote likely ambient air reading/contamination)

Parameter: CO2, % 02, % N2, %

Sample No. May-19 Aug-19 Nov-19 | May-19 Aug-19 Nov-19 | May-19 Aug-19 Nov-19
SGO1 0.34 0.34 0.88 20.38 21.08 20.55 78.08 78.62 78.57
SGO02 0.21 0.49 0.11 21.03 20.35 21.28 79.11 79.16 78.61
SGO03 0.62 1.09 0.72 20.68 20.08 20.54 78.60 78.82 78.74
SG04 0.13 * * 21.27 * * 79.21 * *
SGO5 0.25 1.01 0.05 21.00 20.19 21.29 78.57 78.80 78.67
SG06 0.26 0.31 0.07 20.44 21.01 21.20 78.83 78.68 78.73
SGO07 * 0.79 0.65 * 20.49 20.74 * 78.72 78.61
SGO8 * 0.04 0.97 21.30 16.42 78.66 82.61
SG09 * 0.38 0.12 20.75 20.75 * 78.86 79.13
SG10 0.08 0.42 * 20.84 20.75 * 77.71 78.83 *
SG11 0.03 6.86 * 21.13 14.68 * 78.66 78.46 *

* Sampling location too wet to access/sample.
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4.4.7 Near-Surface (Groundwater- and Soil Gas)-Monitoring Plan

Prior to injection operations, RTE will drill and construct two dedicated groundwater-monitoring
wells in the Fox Hills Formation (i.e., deepest USDW) at each well site (RTE-10 CO: injection
well and RTE-10.2 monitoring well) (Figure 4-6). Baseline Fox Hills Formation! water samples
will be collected from these two monitoring wells prior to COz2 injection. RTE plans to monitor
the vadose zone by installing two soil gas profile stations, one each at the well sites of the
RTE-10 COz2 injection well (SSO01) and RTE-10.2 monitoring well (SS02) (Figure 4-6). RTE is
currently investigating Well Nos. 61329 and 51011 to determine accessibility for sampling
these existing groundwater wells in the project area, both of which are located within the storage
facility area of the RTE geologic CO: storage project site (Figure 4-6).

During the first 3 years of CO2 injection activities, the two Fox Hills Formation monitoring
wells, the soil gas profile stations located at each well site (RTE-10 COz2 injection well and
RTE-10.2 monitoring well), and select groundwater wells within the AoR will be sampled on an
annual basis, and laboratory results will be filed with NDIC. Starting at Year 5 of injection
operations, the Fox Hills Formation monitoring wells and existing groundwater wells will be
sampled annually. The sampling of groundwater wells in the AoR will be phased in over time
based on monitoring of the CO, plume in the injection zone. A detailed near-surface monitoring
plan is presented in Table 4-10, including the frequency and duration of the sampling that will be
made during each phase (i.e., preinjection, operational, and postoperational) of the geologic CO2
storage project.

! The Fox Hills aquifer underlying the RTE site and western North Dakota is a confined aquifer system which does
not receive measurable flow from overlying aquifers or the underlying Pierre shale. The overlying confining layer in
the Hell Creek Formation comprises impermeable clays, and the underlying Pierre Shale serves as the lower confining
layer (Trapp and Croft, 1975). Recharge occurs hundreds of miles to the southwest in the Black Hills of South Dakota
where the corresponding geologic layers are exposed at the surface. Flow within the aquifer is to the northwest with
a rate on the order of single feet per year. Thus groundwater in the Fox Hills aquifer at the RTE site is geochemically
stable as it is isolated from its source of recharge and does not receive other sources of recharge (Fischer, 2013). The
aquifer itself is a quartz-rich sand and not known to contain reactive mineralogy. Thus minimal geochemical variation
can be expected to occur across the site, attributable to minor variations in the geologic composition of the aquifer
sediments.
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Water Well Sample Location
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Figure 4-6. RTE near-surface monitoring plan sample locations showing the Fox Hills
Formation (deepest USDW) monitoring wells, existing groundwater wells, and the two soil-
gas profile stations in and around the RTE geologic COz storage project site. RTE is currently
investigating Well Nos. 61329 and 51011 to determine accessibility for potential sampling.
Well Nos. 61338 and 51004 are both identified as abandoned in the North Dakota State Water
Commission database.
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Table 4-10. Baseline (preinjection), Operational, and Postoperational Monitoring
Frequency and Duration for Soil Gas, and Groundwater

Monitoring Type

Baseline
(preinjection)*

Operational

Postoperational

Soil Monitoring

Soil Gas Profile Stations
(SS01 and SS02)
(Figure 4-6)

Soil Gas Probes (SGO1 to

SG11) (Figures 4-3 and 4-5)

Duration: minimum
1 year

Frequency: Sample 3—
4 events per well to
establish seasonal
baseline

Soil gas profile stations
identified in Figure 4-6
will be sampled prior
to initiation of CO;
injection operations
and analyses will be
combined with
previously completed
sampling results from
soil gas probe locations
SGO1 to SG11,
identified in

Figure 4-5.

Two soil-gas profile
stations located at the
RTE-10 and RTE-10.2
well sites (see

Duration: 20 years

Frequency: 3—4 sample
events per year at soil gas
profile stations SSO1 and
SS02 (Figure 4-6) to
account for seasonal
fluctuation

Duration: minimum
10 years

Frequency: 3—4 seasonal
sample events at soil gas
stations SSO1 and SS02
(Figure 4-6) performed
every 3 years following
cessation of CO; injection.

Figure 4-6).
Water Monitoring
Groundwater (existing Duration: minimum Duration: 20 years Duration: 10 years
freshwater wells) 1 year

Frequency: completed
baseline sampling
program (Figure 4-4).
RTE is currently
investigating

Well Nos. 61329 and
51011 to determine
accessibility for
potential sampling
identified in

Figure 4-6.

Frequency: sampling of
select groundwater wells
within the AoR will
occur at a minimum of
once a year during
Years 1-3 and during
Year 5 of injection
operations, then every

5 years thereafter. Wells
will be phased in over
time based on monitoring
of the CO; plume in the
injection zone.

Frequency: 3—4 sample
events at cessation of
injection and 3—4 sample
events as part of the final
site closure assessment.
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FRESHWATER WELL FLUID-SAMPLING LABORATORY ANALYSIS

The preinjection baseline of groundwater-monitoring results acquired for the RTE project site were
collected and characterized groundwater samples taken from Well Nos. 51002, 61337, and 10648
in May, August, and November 2019. The locations of these wells are shown in the repeat figure
and table below, with detailed laboratory analyses for each sampling event following.

T140N R92W 'T{40N R91TW
T139N R92W T139N RO1W

® Injection Well
(® Monitoring Well
@ Water Well Sample Location
(> Abandoned Well
@ Well To Be Investigated
Y& Red Trail Energy

Red Trail Energy Property
= = Stabilized Plume Boundary
Storage Facility Area

= = Area of Review
KL59786.Al

0.5 1 kilometer

Figure C-1. Location of baseline groundwater wells (currently sampled and planned for sampling
prior to injection) and abandoned wells within a 1.5-mile buffer around the COz injection well.

Table C-1. Baseline Groundwater-Sampling Results — May Through November 2019
Note: Highlighted well colors coordinate with the following analysis results reports.

Parameter pH (pH unit) SpC, uS/cm Alkalinity as CaCO3, mg/L
WellNo. May-19 Aug-19 Nov-19 | May-19 Aug-19 Nov-19 | May-19 Aug-19 Nov-19
51002 8.21 8.42 8.47 2,643 2,740 2,731 1,570 1,540 1,540
61337 8.18 8.46 8.51 1,851 1,886 1,890 | 1,070 1,060 1,040
10648 & 8.36 8.24 & 1,931 1,928 o 1,010 960

* Well not accessible.
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Numerous assessments have shown several key indicators linked to chemical and biological
processes that provide a strong chemical response during exposure laboratory tests to low CO2
concentrations (Leroux and others, 2018; Gal and others, 2013). Groundwater indicators
specifically included a sudden significant drop of pH coupled with a doubling of alkalinity and an
increase in specific conductance (Leroux and others, 2018). Other potential indicators include
significant increases in total dissolved solids and total inorganic carbon. These same key
indicators are to be expected at the RTE CCS site; thus the previous assessments provided a
guide to site selection, sampling protocols (described in Appendix D), and selection of baseline
parameters to be monitored (Leroux and others, 2020).
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SUPPORTING INFORMATION - FINANCIAL RESPONSIBILITY
DEMONSTRATION PLAN

1.0  INTRODUCTION

Pursuant to the North Dakota Administrative Code (NDAC) Section 43-05-01-09.1, the storage
facility permit application must demonstrate that a financial instrument is in place that is sufficient
to cover the costs associated with the following actions:

e Pursuant to NDAC Section 43-05-01-05.1, corrective action on all active and abandoned
wells, which are within the area of review (AOR) and penetrate the confining zone, that
have the potential to endanger underground sources of drinking water through the
subsurface movement of the injected carbon dioxide or other fluids.

e Pursuant to NDAC Section 43-05-01-11.5, plugging of injection wells.

e Pursuant to NDAC Section 43-05-01-19, implementation of postinjection site care (PISC)
and facility closure activities, which includes the 10-year PISC monitoring program.

e Pursuant to NDAC Section 43-05-01-13, implementation of emergency and remedial
response actions.

This supporting information for the Financial Responsibility Demonstration Plan provides
the details for the cost estimates for each of the above actions based on the information that is
provided in the storage facility permit application.

2.0 FINANCIAL RESPONSIBILITY COST ESTIMATES

2.1 Corrective Action

Approach: 1) delineate AOR, 2) identify and evaluate active and abandoned legacy wells within
AOR, and 3) remediate legacy wells identified as potential leakage pathways from $300K to
$500K per well.

2.2 Plugging of Injection Wells
Approach: assume plugging of one Class VI injection well and one Class VI-compliant monitoring
well from $35K to $60K per well, with an expected value of $40K.

2.3 Implementation of Postinjection Site Care (PISC) and Facility Closure Activities

The estimated costs of $1.73 million for implementing PICS as described in the postinjection site
care and facility closure plan is provided in Table 2-1 which includes the following: a) near-surface
monitoring (e.g., soil gas, shallow groundwater, and Fox Hills Formation Aquifer); b) formation
monitoring (e.g., injection well annulus pressure, packer fluid levels, downhole pressure and
temperature profiles, pulse neutron logs, ultrasonic logs, and mechanical integrity well tests); and
c¢) coordinated repeat 3D seismic, 3D borehole seismic (vertical seismic), and gravity tests and
2) estimate cost of site closure activities, which has been estimated at $100K based on the
integrated environmental control.



Table 2-1. Cost Estimates for Ten-Year PISC Monitoring Efforts

Near-Surface Monitoring Notes/Comments Total Estimated Cost
e Soil Gas Sampling and 24 samples [2 soil gas

Analysis stations sampled 4 times per

¢ year for 3 years] at $6300 per BUSLZ00
sample

e Groundwater Sampling 56 samples [7 wells sampled

and Al?alysis ‘ 4 times per year for 2 years] §246,400
e Fox Hills Aquifer at $4400 per sample

Sampling and Analysis
Downhole Monitoring
e PNL Logs 3 logs and $20,000 per log $60,000
e USIT Tests 3 tests @ $5,000 per test $15,000
e Mechanical Integrity Tests 2 tests @ $10,000 per test $20,000

Geophysical Monitoring
e DAS/DTS equipment and

; $110,000
maintenance
e 3-D seismic data Perform 3 3-D seismic $890,000
acquisition surveys
e 3-D seismic data $60,000
processing
e Gravity test data Perform minimum of 2 tests
L. . $60,000
acquisition and processing
Planning, Coordination, Data
Interpretation, and Reporting HLIGU0Y
Total $1,728,600

2.4 Implementation of Emergency and Remedial Response Actions

2.4.1 Emergency Response Actions

A review of the technical risk categories for the Red Trail Energy (RTE) storage project identified
a list of events that could potentially result in the movement of injected CO; or formation fluids in
a manner that may endanger an underground source of drinking water (USDW) and require an
emergency response. These events are as follows:

e Integrity failure of injection and/or monitoring well
¢ Injection well monitoring equipment failure
e Storage reservoir is unable to contain the formation fluid or stored CO»
¢ An induced seismic event

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 Emergency and Remedial Response Plan.
These response actions are summarized in Table 2-2.



Table 2-2. Response Actions for Potential Emergency Events

Emergency Event

Response Action

Integrity Failure of Injection or Monitoring
Well

e Monitor well pressure, temperature, and annulus pressure to verify integrity loss and

determine the cause and extent of failure.

Stop CO» injection/vent CO> from surface facilities.

Identify and implement appropriate remedial actions to repair damage to the well (in
consultation with the North Dakota Industrial Commission (NDIC) Department of
Mineral Resources (DMR) underground injection control (UIC) program director).
If subsurface impacts are detected, implement appropriate site investigation
activities to determine the nature and extent of these impacts.

If warranted based on the site investigations, implement appropriate remedial
actions (in consultation with the NDIC DMR UIC program director).

Injection Well-Monitoring Equipment
Failure

Monitor well pressure, temperature, and annulus pressure (manually if necessary) to
determine the cause and extent of failure.

Stop CO» injection/vent CO> from surface facilities.

Identify and, if necessary, implement appropriate remedial actions to repair/replace
well monitoring equipment (in consultation with the NDIC DMR UIC program
director).

If subsurface impacts are detected, implement appropriate site investigation
activities to determine the nature and extent of these impacts.

If warranted based on the site investigations, implement appropriate remedial
actions (in consultation with the NDIC DMR UIC program director).

Continued . . .




Table 2-2. Response Actions for Potential Emergency Events (continued)

Emergency Event

Response Action

The Storage Reservoir Is Unable to Contain
the Formation Fluid or Stored CO»

e Collect confirmation sample(s) of groundwater, soil gas, ambient air, and/or surface
water, and analyze them for indicator parameters (see Testing and Monitoring Plan
of the supporting plans of the storage facility permit application).

e If the presence of indicator parameters is confirmed, develop (in consultation with
the NDIC DMR UIC program director) a case-specific work plan to:

1. Install additional monitoring points near the impacted area to delineate the extent
of impact.

a.

If a USDW is impacted above drinking water standards, arrange for an
alternative potable water supply for all users of that USDW.

If a surface release of COz to the atmosphere is confirmed, initiate an
evacuation plan, if warranted, in tandem with an appropriate workspace and/or
ambient air monitoring program at the plant boundary to monitor the presence
of CO; and its natural dispersion following the termination of CO> injection,
following practices similar to those described in the RTE Risk Management
Plan for analyzing the potential impacts of other chemical releases from the
RTE plant.

If surface release of CO: to surface waters is confirmed, implement
appropriate surface water-monitoring program to determine if water quality
standards are being exceeded.

. Proceed with efforts, if necessary, to 1) remediate USDW to achieve compliance

with drinking water standards (e.g., install system to intercept/extract brine or
CO; or “pump and treat” to air-strip CO2 from the impacted water (or implement
other active remediation processes) and reinject treated water into the subsurface,
2) monitor CO; concentrations in the workspace and ambient air to document

Continued . . .




Table 2-2. Response Actions for Potential Emergency Events (continued)

Emergency Event Response Action

The Storage Reservoir Is Unable to Contain reduction of CO» concentrations to background levels over time; and

the Formation Fluid or Stored CO» 3) monitor the reduction of impacts to surface waters to background levels

(continued) as a result of natural attenuation processes or implement active/passive
remediation of surface waters to achieve acceptable background levels of
impacts.

e Continue all remediation and monitoring at an appropriate frequency (as determined
by RTE and the NDIC DMR UIC program director) until the unacceptable, adverse
impacts have been fully addressed.

Induced Seismic Event Identify where (i.e., the epicenter) and when the event occurred.

Determine whether there is a connection with injection activities.

Determine mechanical integrity of all project wells and formation seals.

If warranted, stop CO; injection/vent CO; from surface facilities, and implement
appropriate remedial actions (in consultation with the NDIC DMR UIC program

director).

Natural Disasters e Monitor well pressure, temperature, and annulus pressure to verify status of wells
and determine the cause and extent of any failure.

e [f warranted, perform additional monitoring of groundwater, surface water, and/or
workspace/ambient air to delineate extent of any impacts.

e If impacts or endangerment of USDWs are detected, identify and implement
appropriate response actions in accordance with the RTE Emergency Action Plan
(in consultation with the NDIC DMR UIC program director).




2.4.2  Estimation of Costs of Emergency Response Actions

Estimating the costs of implementing these emergency response actions in Table 2-2 is challenging
since remediation measures specifically dedicated to CO; 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 CO; 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 CO> 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
CO: from a geological storage unit (Manceau and others, 2014).

2.4.2.1 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 2-3. The impacted media in Table 2-3 include
groundwater/USDWs, unsaturated zone soil, surface water, indoor environments, and atmosphere;

Table 2-3. Proposed Technologies/Strategies for Remediation of Potential Impacted Media
Impacted Media Potential Remedial Measures
Groundwater Monitored natural attenuation
Pump-and-treat
Air sparging
Permeable reactive barrier
Extraction/injection
Biological remediation
Unsaturated Zone Monitored natural attenuation
Soil vapor extraction
pH adjustment (via spreading of alkaline
supplements, irrigation, and drainage)

Surface Water Passive systems, e.g., natural attenuation
Active venting systems

Atmosphere Passive systems, e.g., natural mixing,
dispersion

Indoor/Workplace Environment Sealing of leak points
Depressurization

Ventilation adjustment




the remedial measures include a combination of active (e.g., air sparging) and passive (e.g.,
dispersion, natural attenuation) systems. However, it is important to note that, at this time, there is
no widely accepted methodology for designing intervention and remediation plans for CO;
geologic storage projects. Consequently, there remains a need for establishing the best field-
applied and test practices for mitigating an undesired CO> migration. This effort will be based on
a combination of available literature and experience that is gained over time in existing CO2
storage projects.

2.4.2.2  Estimation of Costs for Implementing Emergency Event Responses

Given the lack of a site-specific estimate of implementing the emergency event responses at the
CO» geologic storage site of RTE, cost estimates developed by Bielicki and others (2014) were
used to derive a cost range for the project related to the undesired migration of CO: from a geologic
storage unit. Extrapolating these literature costs, which were based on a case study site in the
Michigan Sedimentary Basin, to the RTE project only provides an order-of-magnitude estimate of
the potential costs due to the significant site-specific differences in the storage projects; however,
the range of costs estimated in this manner are believed to be conservatively high in nature, making
them more than sufficient for informing the value of the financial instrument that must be secured
for the project, as described in the Financial Responsibility Demonstration Plan.

Case Study Description

Bielicki and others (2014) examined the costs associated with remediating undesired migration of
CO; from a geologic storage unit as part of a case study of an extreme leakage situation. The case
study involved the continuous annual injection of 9.5 Mt (9,500,000 metric tons) of CO; into the
Mt. Simon sandstone of the Michigan Sedimentary Basin over a period of 30 years. It assumed
every well in the basin was a potential leakage pathway and that no action was taken to mitigate
any of these leakage pathways. In addition, eight UIC Class I injection wells, which were located
within approximately 1 mile of the CO> injection well, were also identified as leakage pathways.
Four hundred probabilistic simulations of the CO, injection were performed and produced
estimates of the area of the CO; plume as well as leakage rates of CO, from the storage reservoir
to four aquifers as well as to the surface.

Cost Estimates

Story lines were developed for the site based on 1) risk assessments for the geologic storage of
COg; 2) consequences of leakage; 3) lay and expert opinion of leakage risk; 4) modeling of CO>
injection and leakage for the case study; and 5) input from local experts, oil and gas engineers,
academics, attorneys, and other environmental professionals familiar with the Michigan
Sedimentary Basin. Cost estimates for managing leakage events were then generated for first-of-
a-kind (FOAK) and nth-of-a-kind (NOAK) projects based on a low-cost and high-cost story line.
These cost estimates provided a breakdown of the costs into the following categories:

Find and fix a leak

Environmental remediation

Injection interruption

Technical remedies for damages

Legal costs

Business disruption to others, e.g., natural gas storage



e Labor burden to others

Of interest for the financial responsibility demonstration plan is the environmental
remediation cost estimate, which was provided for a leak scenario where there was interference
with groundwater as well as a scenario where there was groundwater interference combined with
CO2 migration to the surface.

Environmental Remediation — Low-Cost and High-Cost Story Line

The low-cost and high-cost story lines for the two components of environmental remediation,
groundwater interference and migration to the surface are summarized in Table 2-4. As shown in
Table 2-4, the low-cost story lines are characterized by independent leak scenarios that either result
in interference with groundwater or CO, migration to the surface. On the other hand, the high-cost
story lines are interrelated, where it is assumed that the high-cost story line for CO> migration to
the surface is conditional upon the existence of the high-cost story line for groundwater
interference.

Estimated Environmental Remediation Costs — FOAK and NOAK Projects
Based on the above story lines, the estimated environmental remediation costs for the high-cost
story lines are basically the same for both FOAK and NOAK projects:

¢ High-cost story line — Groundwater interference, alone: ~ $13M

e High-cost story line — Groundwater interference with CO, migration to the surface:
$15M to $§16M

2.4.2.3  Input for the Financial Responsibility Demonstration Plan

The estimated costs for the environmental remediation of the high-cost story line for the case study,
$15M to $16M, likely represents a conservatively high estimate of similar costs for the RTE CO»
geologic storage project. This statement is based primarily on the fact that the quantity of CO>
injection of the case study (9,500,000 metric tons of CO» per year) is significantly larger than the
planned injection quantity of the RTE CO» geologic storage project (180,000 metric tons of CO>
per year). Furthermore, the case study site had 450,000 active and abandoned wells,
400,000 of which penetrate the shallow subsurface to provide for drinking water, irrigation, and
industrial uses. In contrast, there is one abandoned well (no corrective action necessary), one
proposed CO: injection well, and one CO» storage monitoring well located in the area of the RTE
CO, geologic storage project. As such, the extreme leakage scenario of the case study represents a
more extensive leakage scenario that could exist at the RTE site. Accordingly, even though the
same remedial technologies and strategies may be used at both sites to address CO, migration, it
is assumed that the cost estimates provided for the case study represent a conservatively high,
maximum cost, for the RTE project. It is on this basis that the value of $16M has been used as one
of the cost inputs into the determination of the financial instrument that will be put in place for the
RTE CO; geologic storage project.



Table 2-4. Low-Cost and High-Cost Story Line for Environmental Remediation

Low-Cost Story Line

Groundwater
Interference

A small amount of CO2 migrates into a deep formation that has a total
dissolved solids concentration of ~9000 ppm. By definition, this unit is a
USDW, but the state has abundant water resources, and there are no
foreseeable uses for water from this unit.

Regulators require that two monitoring wells be drilled into the affected
USDW and three monitoring wells be drilled into the lower most potable
aquifer (total dissolved solids concentration of <1000 ppm) to verify the
extent of the impacts of the leak. No legal action is taken.

Injection is halted from the time that the leak is discovered until
monitoring confirms that containment is effective (9 months).

The UIC regulator determines that no additional remedial actions are
necessary.

CO,
Migration to
the Surface

A leaking well provides a pathway whereby CO, discharges directly to the
atmosphere.

Neither CO; nor brine leaks into the subsurface formation outside the
injection formation in significant quantities.

The CO; injection is halted for 5 days, and the leaking well is promptly

plugged.

High-Cost Story Line

Groundwater
Interference

A community water system reports elevated arsenic. Monitoring suggests
that the native arsenic in the formation may have been mobilized by pH
changes in the aquifer caused by CO2 impacts to the aquifer.

A new water supply well is installed to serve the community, and the
former water supply wells are plugged and capped.

Potable water is provided to the affected households during the 6 months
required to drill the new water supply wells.

Groundwater regulators take legal action on the geologic storage operator
to force remediation of the affected USDW using pump and treat
technology.

UIC regulators require remedial action to remove, through a CO2
extraction well, an accumulation of CO; that has the potential to affect the
drinking water.

CO2 injection is halted for 1 year during these remediation activities.

CO,
Migration to
the Surface

The high-cost story line for groundwater is required.

A hyperspectral survey completed during the diagnostic monitoring
program identifies surface leakage in a sparsely populated area.
Elevated CO; concentrations are detected by a soil-gas survey and by
indoor air quality sampling in basements of several residences.
Affected residents are housed in a local hotel for several nights while
venting systems are installed in their basements.

A soil venting system is installed at the site.

CO2 injection is halted for a year during these remediation activities.




To provide additional perspective for this $16M cost estimate for environmental
remediation, two other cost estimates for the remediation of potential environmental impacts
associated with the geologic storage of CO» were found in the literature. These costs ranged from
$9M to $34M. The source of the lower limit ($9M) was a 2012 study (“Valuation of Potential
Risks Arising from a Model, Commercial Scale CCS Project Site, prepared for CCS Valuation
Project Sponsor Group by Industrial Economics, Inc., June 2012”") which estimated the damages,
1.e., dollars necessary to remediate or compensate for harm, should a release occur at a commercial
storage site (i.e., FutureGen 1.0 located in Jewett, TX) that planned to inject 1,000,000 metric tons
of CO; per year. This study estimated the “most likely (50th percentile)” total damages to be
approximately $8.7M and the “upper end (95th and 99th percentiles)” of the total damages to be
approximately $20.1M and $26.2M, respectively (all estimates in 2020 dollars).

The upper limit of the range ($34M) came from a Class VI, Underground Injection Control
Permit, which was issued to Archer Daniels Midland (ADM) by EPA (Underground Injection
Control Permit — Class VI; Permit Number: IL-115-6A-0001). As part of the Financial
Responsibility Demonstration Plan of the ADM permit, a cost estimate of $33.8M was provided
for the cost element, Emergency and Remedial Response, which is slightly higher than the 99th
percentile cost estimate of $26.2M for the FutureGen 1.0 site. The planned injection rate for the
ADM geologic storage project was ~1,200,000 metric tons per year. !

REFERENCES

Bielicki, J.M., Pollak, M.F., Fitts, J.P., Peters, C.A., Wilson, E.J., 2013, Causes and financial
consequences of geologic CO; storage reservoir leakage and interference with other subsurface
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Manceau, J.C., Hatzignatiou, D.G., Latour, L.L, Jensen, N.B., Réveillére, A., 2014, Mitigation and
remediation technologies and practices in case of undesired migration of CO; from a geological

storage unit—current status: International Journal of Greenhouse Gas Control, v. 22, p. 272—
290.

Trabucchi, C., Donlan, M., Huguenin, M, Konopka, M., Bolthrunis, S., 2012, Valuation of
potential risks arising from a model, commercial-scale CCS project site: Prepared for CCS
Valuation Sponsor Group, June 1, 2012.

U.S. Environmental Protection Agency. Underground injection control permit—Class VI wells
used for geologic sequestration of CO»: https://www.epa.gov/uic/class-vi-wells-used-geologic-
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! Note that both of these examples are injecting CO; at a rate that is approximately 5 to 7 times the planned injection
at the RTE geologic CO; storage facility, which suggests that these cost estimates are likely greater than the costs that
will be required for the RTE project.
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2. Executive Summary

Recorded data and comments
An Isolation Scanner (IBC) was logged in the RTE 10.2 on 11-February-2021.

The logging data was recorded over the 7" 29ppf casing from 62ft — 6918ft. The well was reported to contain
10 Ibm/gal brine at the time of logging. The data was recorded at 0 psi.

The well was cemented with 266.14bbl of 11.5ppg lead cement and 161.06bbl of 14.5ppg tail cement.

Objectives

The objective of the logging is general cement evaluation of 7” casing and identify zonal isolation across
formations Inyan Kara (4853ft — 5205ft) and Broom Creek (6431ft — 6770ft).

Results and Observations

1.
2.

In the interval 62ft — 1749ft, liquid filled annulus with minor scatterd solids was observed.

In the interval ~1749ft — 1971ft, mainly liquid along with patchy solids was observed. The top of
azimuthal cement was observed at ~1971ft.

Moderate to good coverage of cement with minorisolated liquid pockets was observed in the interval
19711t — 2386ft while good covearge of cement with minimal liquid pockets was observed in the
interval ~2386ft — 4853ft.

Moderate to good coverage of cement with scattered liquid pockets was observed across the
interval 4853ft — 5391ft while good covearge of cement with minimal liquid pockets was observed
across the interval 5391ft — 6907ft. However, in the interval 6907ft — 6918ft moderate coverage of
cement with liquid channels was observed.

A sharp decrease in flexural attenuation was observed at ~3823ft, which shows a clear transition
between the lead and the tail cement and suggests the top of tail cement at ~3823ft. The tail cement
in the interval ~3823ft — 6918ft has lower flexural attenuation and high acoustic impedance,
suggesting a possible highly dense cement.

Inyan Kara (4853ft — 5205ft): Below and across this interval, azimuthal presence of cement with
scattered liquid pockets was observed on acoustic impedance, flexural attenuation and SLG maps
suggesting possible zonal isolation across the complete formation. Above this formation good
coverage of cement was observed which is most likely to provide zonal isolation.

Broom Creek (6431ft — 6770ft): Around and across this formation, zonal isolation was observed due
to azimuthal presence of cement with minor isolated liquid pockets as seen on acoustic impedance,
flexural attenuation and SLG maps. Relatively large liquid pockets are observed across the interval
6665ft — 6701ft, however they are unlikely to disturb the overall zonal isolation across Broom Creek
formation.

Schlumberger NAM 3 26 February 2021
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3. Observations

Figure 2 below shows the 7” casing across the interval 62ft — 1749ft.

In the interval ~62ft — 1749ft, liquid filled annulus with minor scatterd solids was observed on acoustic
impedance, flexural attenuation and SLG maps. The overall interpretation was confirmed with the low
average acoustic impedance reading ~1.7 MRayl and average flexural attenuation reading ~63 dB/m.

Clear TIE (Third Interface Echo) arrival was observed across this section. TIE arrival indicated 7" casing
fairly centered against the outer 9.625" casing.
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Figure 2- 7" casing section cement evaluation in the interval 62ft — 1749ft.
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Figure 3 below shows the 7” casing across the interval ~1749ft — 4516ft.

In the interval ~1749ft — 1971ft, mainly liquid along with patchy solids was observed. The top of azimuthal
lead cement was observed at ~1971ft.

Moderate to good coverage of cement with minor isolated liquid pockets was observed in the interval 1971ft
— 2386ft while good covearge of cement with minimal liquid pockets was observed in the interval ~2386ft —
4516ft. The material in the annulus across the interval ~1971ft — 3823ft was observed to be lead cement
which has an average acoustic impedance of ~3.8 Mrayl and an average flexural attenuation of ~91 dB/m.
A sharp decrease in flexural attenuation was observed at ~3823ft, which shows a clear transition between
the lead and the tail cement and suggests the top of tail cement at ~3823ft.

The tail cement in the interval ~3823ft — 4516ft has lower flexural attenuation and high acoustic impedance,
suggesting a possible highly dense cement, as it provides good coupling, resulting in the disappearance of
compressional leakage and hence the drop in flexural attenuation. This is said to be past the evanescence
point, indicating presence of high density / fast cement. The average acoustic impedance was reading ~6.5
Mrayl and average flexural attenuation was reading ~56 dB/m in the tail cement.

Clear TIE was observed in the interval ~1749ft — 3823ft. The TIE arrivals clearly show the surface casing shoe
at 1,952 feet with cement placed inside. However, in the interval 3823ft — 4516ft, TIE was observed
intermittently. The flexural attenuation maps clearly show continuous external fiber optic cable and the
acoustic impedance, flexural attenuation and SLG maps show cable clamps/centralizers across almost
every joint.

Figure 3- 7” casing section cement evaluation in the interval 1749ft — 4516ft.
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RTE10.2

Figure 4 below shows the 7" casing across the interval ~4516ft — 6918ft. Moderate to good coverage of
cement with scattered liquid pockets was observed across the interval 4853ft — 5391ft while good covearge
of cement with minimal liquid pockets was observed across the intervals 4516ft — 4853ft and 5391ft — 69071t.
However, in the interval 6907t — 6918ft moderate coverage of cement with liquid channels was observed.

The tail cement in the interval ~4516ft — 6918ft has lower flexural attenuation and high acoustic impedance,
suggesting a possible highly dense cement, as it provides good coupling, resulting in the disappearance of
compressional leakage and hence the drop in flexural attenuation. This is said to be past the evanescence
point, indicating presence of high density / fast cement. The average acoustic impedance was reading ~5.3
Mrayl and average flexural attenuation was reading ~58 dB/m across this section.

Intermittent TIE (Third Interface Echo) arrival was observed in this section. The flexural attenuation maps
clearly show continuous external fiber optic cable and the acoustic impedance, flexural attenuation and
SLG maps show cable clamps/centralizers across almost every joint.

continuous
external fiber
optic cable
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Inyan Kara (4853ft — 5205ft): Below and across this interval, azimuthal presence of cement with scattered
liquid pockets was observed on acoustic impedance, flexural attenuation and SLG maps suggesting possible
zonal isolation across the complete formation. Above this formation good coverage of cement was observed
which is most likely to provide zonal isolation.
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Broom Creek (6431ft — 6770ft): Around and across this formation, zonal isolation was observed due to
azimuthal presence of cement with minor isolated liquid pockets as seen on acoustic impedance, flexural
attenuation and SLG maps. Relatively large liquid pockets are observed across the interval 6665ft — 6701ft,
however they are unlikely to disturb the overall zonal isolation across Broom Creek formation.
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4, Contextual Information
Field Log Header: Run Three

Red Trail Energy LLC

RTE10.2

Cement Evaluation

Schlumberger

Company: Red Trail Energy LLC
Well: RTE 10.2
Field: Wildcat
County: Stark North Dakota
Isolation Scanner
< Cement Evaluation
& 9
e} -
3 5 Gamma Ray - CCL
ﬁ % 2296' FNL X 1043' FWL Elev.: K.B. 2476.00 ft
- E g T SWNW Sec 10, T139, R92 G.L. 2464.00 ft
8o umb D.F.  2475.00 ft
n = & E & g Permanent Datum: Ground Level Elev.: 2464.00 f
N E Log Measured From: Kelly Bushing 12.00 ft above Perm.Datum
. IS 2 | § | Drilling Measured From: Kelly Bushing
g 5 "% %- g API Serial No. Section: Township: Range:
82 352 8 33-089-00906 10 139 92
Logging Date 11-Feb-2021
Run Number Three
Depth Driller 7025.00 ft
Schlumberger Depth 7025.00 ft
Bottom Log Interval 6920.00 ft
Top Log Interval 50.00 ft
Casing Fluid Type Water
Salinity
Density 10 Ibm/gal
Fluid Level 8.00 ft
BIT/CASING/TUBING STRING
Bit Size 8.75in
From 1965.00 ft
To 7025.00 ft
Casing/Tubing Size 7in
Weight 29 Ibm/ft
Grade N/A
From 0.00 ft
To 7025.00 ft
Max Recorded Temperatures 159 degF
Logger on Bottom Time 11-Feb-2021 14:40:00
Unit Number Location: 9111 Williston
Recorded By Avery Becker
Witnessed By Mark Lawlar
Schlumberger NAM 9 26 February 2021
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RTE 10.2
Well Sketch
Driller Depth
000ft
( | Casing 16in
92.00 ft 40lbm/ft
Open Hole 20in
Casing 9.625in
36lbm/ft
1952.00f
1965.00ft
Casing 7in
29lbm/ft
- Open Hole 8.75in
7025.00ft
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Tool Sketch

Schlumberger NAM

Red Trail Energy LLC
RTE 10.2

Three: Toolstring

Equip name Length MP name Offset
LEH-MT 30.26
LEH-MT

/ Mud Te 28.32
mperatu
re

EDTC-B:8 27.11

007
EDTH-B
EDTG-A
EDTC-B:80 CTEM  23.61
07 ACCZ  0.00
HV 0.00
— Gamma 2174
Ray

s TelStatu 20.61
I/s

AH-184[  20.61
2]

AH-184]  18.61
1]

USIT-E 16.61

ECH-MFA !
USAC-A (
USIS-A

USSC-B
1BCS-B

FAR-SENS | L
OR:4831 ‘

IBC-TX

NEAR-SEN {F\
SOR:4838 { T *k\
1BC-TX \ '7"'
USI-SENS M’

OR:4823

IBC-TX -
EMITTER- S
SENSOR:4

835

IBC-TX

Y
o
NS

USISen 0.87
/sor

Head Te
nsion
“~TOOL_ZERO
Lengths are in ft
Maximum Quter Diameter = 5.000 in
Line: Sensor Location, Value: Gating Offset
All measurements are relative to TOOL_ZERO

11

Cement Evaluation

26 February 2021
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RTE 10.2
Cement Information

Estimated Values

The following expected acoustic impedance of the materials are estimated based on the post cementing
reports provided by client'. The acoustic impedance readings of all the materials are summarized in the
Table1 below.

The expected flexural attenuation in free pipe is computed based on Schlumberger ICE 2 Tool planner
module. The flexural attenuation readings of the gas and liquid assuming the annulus and logging fluid
density below are summarized in the Table2 below.

1" Casing

Estimated Acoustic Impedance (Al)

Table 1 Acoustic Impedance Summary

Material Approximate Al Comments and assumptions
(MRayl)
Lead Cement Slurry 3.52 11.5ppg lead cement with UCA TT of ~10 ps/in (assumed)
Tail Cement Slurry 4438 14.5ppg tail cement with UCA TT of ~10 ps/in (assumed)

Estimated Flexural Attenuation (FA)

Table 2 Flexural Attenuation Summary

Material Approximate FA Comments and assumptions
(dB/m)
Gas 35 Assuming annulus fluid density 10ppg OBM and logging
Liquid 7 fluid density 10ppg Brine

' Post Job Report - Red Trail Energy - RTE 10.2 - Long String
Schlumberger NAM 12 26 February 2021
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RTE10.2

5. Log Quality Control

Tool Eccentering (ECCE)

The tool eccentralization is mostly within accepted limits across the logged interval.

Processing flags (UFLG) and anomalies
Processing flags are noted at the collars which is a normal response due to the increase in metal thickness.

First echo amplitude (AWBK)

The first echo amplitude image is generally clean throughout the logging interval. It shows high amplitude
(yellow) color when the tool is well centered, suggesting a clean internal surface. When eccentricity
increases, this becomes progressively darker as expected.

Schlumberger NAM 13 26 February 2021
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Red Trail Energy LLC

RTE10.2

Cement Evaluation

10.00

-0.50
1.40
2.480
3.480

UFLG RB ORIENTED

0 5.8
Image Orientation®
Y D [ L

) [

0 90 180 360
ECCE

1:200
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230

3240

3250

0 in 0.5

Well schematic

0.50
AWBK_RB_ORIENTED

-17 dB 22
Image Crientation®
L] R ] | I

0 90 180 360
I

dB 100

0 dB 100

0 ~dB 00

= W

Figure 7- LQC Log Example of 7" casing section
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RTE10.2

6. Appendix

Acoustic Impedance Measurement

The IBC sub contains the traditional USIT transducer that acts as both a transmitter and receiver. Short
pulse of high frequency acoustic energy is emitted with multiple echoes received from the casing, cement
and formation interfaces. The casing will resonant within its thickness mode creating multiple reflections.
These multiple reflections lose energy back into the mud or cement and the decay of this signal is a function
of the acoustic impedance of the material at the casing external interface. We also refer to that as the 2nd
interface, the 3rd interface being the formation wall or 2nd casing string in multiple casing strings.

The acoustic impedance (z) is measured in MRayl. The acoustic impedance of fresh water is 1.5 MRayl. The
acoustic impedance of cement can vary from 2.0 MRayl for <11.5 ppg LiteCrete and as high as 8.5 MRayl for
a > 16.0 ppg DensCrete. The USI uses a threshold for the cement map to differentiate cement from liquid.
The threshold is set 0.5 MRayl above the expected acoustic impedance of the fluid (mud) behind the casing.

The Al cement map is a 360 degree representation of the azimuthal Al values measured. Any Al (acoustic
impedance) above the cement threshold will be a shade of brown and increasingly darker as the Al
increases.

USI cementimage settings

The Sl discriminates between solid, liquid and
dqasdry microannulus using acoustic iImpedance
thresholds.

i
il
MRayl
Flaximurm
4 impedance
EENIETTTE]
ol ol ol ) |
— P wd Wit
2
Tgqu
sﬁold
0 s ro—
AT Schiumberger
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Flexural Attenuation Measurement

Three obliquely aligned transducers transmit and receive high-frequency pulsed beams to excite the casing
in a flexural mode. The flexural wave radiates acoustic energy into the annulus and back toward the
receiving transducers resulting in a circumferential scan of the casing, annulus, cement and near wellbore
formation.

The decay rate of the reflected signal at the two (near, far) receivers is measured and presented in dB/m
(decibels per meter). The flexural attenuation for liquid and light cements up to acoustic impedance of 3.9
MRayl is linear. Above that threshold the attenuation drops sharply to a small value such that high
impedance cement, such as Class G has attenuation similar to liquid. This ambiguity is resolved by
determining the Al of the cement with the USI transducer and comparing that with the FA so that the full
range of liquids and cement can be identified. See figure below.

W Gas
1.6 {m Liquid
11 Solid
1.2 1
"| i
AttenJlatinn. 04 4
dB/cm )
0.8
0.4 - . .
MNominal uncontaminated
0z Class G cement
-
04
_02 T T T 1
-2 4 ] ] 10

Luzi, Mrayl

Three clouds of points are generated in SLG mapping of the measuremant
plane for a Class G coment. Z,,; 15 the impedance determined by the pulse-
acho tachnigus; the attenuation is for the faxeral wave technigue.

Schlumberger NAM 16 26 February 2021
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10.3 Log ( IBC Goodwin )
11. Three Corelation Log
11.1 Integration Summary
11.2 Composite Summary
11.3 Log ( Corrleation 5 Inch )
12. XYZ (IBC Fluid Acoustic Slowness vs Depth 6.0 in )

13. XYZ (IBC Acoustic Impedance of Mud vs Depth 6.0

Driller Depth
0.00ft

92.00 ft ____K

1952.00ft
1965.00ft

Casing 16in
40lbm/ft

Open Hole 20in

Casing 9.625in

36lbm/ft

Open Hole 13.5in




Casing 7in
29Ibm/ft

Open Hole 8.75in

7025.00 ft
borehole 2/Ca 0 0 REeCO
Bit
Bit Size (iin) 20 13.5 8.75
Top Diriller (ft) 0 92 1965
Top Logger ( ft) 0 92 1965
Bottom Driller ( ft ) 92 1965 7025
Bottom Logger ( ft) 92 1965 7025
Casing
Size (in) 16 9.625 7
Weight ( Ibm/ft ) 40 36 29
Inner Diameter (in) 15.535 8.921 6.184
Grade N/A N/A N/A
Top Diriller ( ft) 0 0 0
Top Logger ( ft) 0 0 0
Bottom Driller ( ft ) 92 1952 7025
Bottom Logger ( ft) 92 1952 7025
REeMa and Equipme
Three: Toolstring Three: Remarks
Equip name Length MP name Offset Tool was run as per tool sketch
LEH-MT  30.26 A
LEH-MT

re

EDTC-B:8 27.11

/ Mud Te 28.32
mperatu

007

EDTH-B

EDTG-A

EDTC-B:80 CTEM 23.61

07 ACCZ 0.00
0.00

v

Ray

AH-184[  20.61
2]

AH-184[ 18.61
1]

USIT-E  16.61
ECH-MFA

USAG-A /
USIS-A [
USSG-B
IBCS-B

Gamma 21.74

/ TelStatu 20.61
s

All logging intervals as per client request

Log recorded in 10 deg, 6 inch resolution

Log recorded without surface induced

pressure

Log started from 6920 due to well bore

obstruction




FAR-SENS s

OR:4831
IBC-TX
NEAR-SEN F/ ,"l’d\.
SOR:4838 r & AN\
IBC-TX A ) / 74
USI-SENS \#w
OR:4823
IBC-TX i\
EMITTER-
SENSOR:4
835
IBC-TX
1
Vo
£ AN
} i/

USISen 0.87
sor
Head Te
nsion

"\ TOOL_ZERO

Lengths are in ft
Maximum Outer Diameter = 5.000 in
Line: Sensor Location, Value: Gating Offset
All measurements are relative to TOOL_ZERO

Pep 3
Three

Depth Measuring Device
Type IDW-JA
Serial Number 4854
Calibration Date 24-Sep-2020
Calibrator Serial Number 57
Calibration Cable Type 7-39 PIXXS
Wheel Correction 1 -6
Wheel Correction 2 -6
Tension Device
Type CMTD-B/A
Serial Number 1703
Calibration Date 20-Aug-2020
Calibrator Serial Number 78135A
Number of Calibration Points 10
Calibration Root Mean Square 11
Error
Calibration Peak Error 20
Logging Cable
Type 7-39P-LXS
Serial Number
Length 17500.00 ft
Conveyance Type Wireline

Rig Type

Three:Depth Control Parameters

Depth Control Remarks

Log Sequence
Reference Log Name

Reference Log Run Number

DAafAaramean | A~ DAadAa

Subsequent Trip To the Well
Borehole Profile
2C

4 A NMAY DONON

Schlumberger depth control procedures followed
IDW used as primary depth control system

Z-Chart used as secondary depth control system

1 A Aareralatad +A I D A DN AAataAd 114 NMAy DONON
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Subsequent Trip Down Log
Correction

USIT - Fluid Properties Measurement

VY

e\ ddilLvuUu 17T VLl VaV

Log[7]:Up 6919.99 47.89
O 0 A 0
0 )
Start Value(us/ft) End Value(us/ft)
0 Ded PIp 0
PIp 0 0 0 O 09.40 0 09 5.00
» RP 6
DFD 0Q 0.00Ib 0
) ed 0 D ed DIP 0 0 a R3
Start Value(Mrayl) End Value(Mrayl)
) ate Log
U dl C C U
Acquisition System Version
Maxwell 2020.0 10.0.202864.3100
= LA LA
Run Name |Pass Objective |Direction |Top Bottom Start Stop DSC Mode |Depth Shift |Include
Parallel Data
Three Log[7]:Up Up 47.89 ft 6919.99f |11-Feb-2021 |11-Feb-2021 |ON 11.79 ft Yes
8:20:28 PM 10:07:46 PM
All depths are referenced to toolstring zero
NG Company:Red Trail Energy LLC Well:RTE 10.2

Three: Log[7]:Up:S007

Description: USI Corrosion  Format: Log ( Import of ND State Only )

Date: 11-Feb-2021 22:58:06
TIME_1900 - Time Marked every 60.00 (s)

Average
Casing
Thickness

External Radii

Index Scale: 2 in per 100 ft

Index Unit: ft

Index Type: Measured Depth  Creation

Average (ERAV)
USIT-E
275 in 37558888 [z8888 ‘2%%%%
8-S 6 |25 322 3 =
RV | RS SLG White Point Ind o
ite Point Index
P 3l B ;. Explicit
. : in 3 Custom Custom Normalization
Casing Collar . Normalization | Normalization SLG Gas Index -
Locator Internal Radius . USIT - Solid
Ultrasonic Gamma Ray (ECGR_EDTC) | Averaged Value | USIT - Acoustic USIT - Flexural SLG Liquid Index Liquid Gas
(CCLU) USIT-E EDTC-B (IRAV) USIT-E |  Impedance Attenuation Sorted Color
AR R - —_— .| (AIBK)USIT-E | (UFAK) USIT-E Map (USLP
. 0 AP| 150 ( : ap (USLP)
49 in 1 Y 275 in 375 (Mrayi) (dB/m) SLG Solid Index USIT-E
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Casing Collar |  Gamma Ray (ECGR_EDTC) 53888|58888 LoD
Locator EDTCB Ac\:lergge f-cosor89ggy SLG White Point Index
Ultrasonic -asing ‘mm ;|
COLU) USIT-E 0 gAPI 150 pelm Thickness SLG Gas Index
(CCLU) USIT-E Custom Custom
External Radii izati izati
Avorage (ERAV) Normalization | Normalization SLG Liquid Index
g USIT - Acoustic | USIT - Flexural
b Impedance | Attenuation SLG Solid Index
275 in  3.75| (AIBK) USIT-E | (UFAK) USIT-E
dB/m
IRAV (Mrayl) ( )
275 in 375
Internal Radius
Averaged Value
(IRAV) USIT-E
275 in 375
TIME_1900 - Time Marked every 60.00 (s)
Description: USI Corrosion  Format: Log ( Import of ND State Only ) Index Scale: 2 in per 100 ft  Index Unit: ft  Index Type: Measured Depth

Date: 11-Feb-2021 22:58:06

0.500
1.500
2.500
3.500

Absent

H N
Explicit
Normalization

USIT - Solid
Liquid Gas
Sorted Color
Map (USLP)
USIT-E

Creation

C el Proce g Parag CLC
Three: Parameters
Parameter Description Tool Value Unit
BARI(ISSBAR) Barite Mud Presence Flag Borehole No
BERJ Bad Echo Rejection USIT-E On
BHS Borehole Status (Open or Cased Hole) Borehole Cased
BS Bit Size WLSESSION Depth Zoned in
CASING_PRATIO Casing Poisson Ratio USIT-E Standard Poisson Ratio
CBLO Casing Bottom (Logger) WLSESSION 7025 ft
CDEN Cement Density USIT-E Depth Zoned Ibm/gal
CDEN Cement Density EDTC-B 16.69 Ibm/gal
CMTY(U-USIT_CEMT) Cement Type USIT-E Regular Cement
THNO Nominal Casing Thickness - Zoned along logger depths WLSESSION 0.408 in




CYSTLGR Casing Yield Strength - Zoned along logger depths WLSESSION 0 psi
DFD Drilling Fluid Density Borehole 10 Ibm/gal
DFT_CATEGORY Drilling Fluid Type Borehole Water
DTMD Borehole Fluid Slowness Borehole 200 us/ft
FD Fluid Density USIT-E 10 Ibm/gal
FDII FPM Data Interpolation Interval USIT-E 0 ft
GCSE_DOWN_PASS Generalized Caliper Selection for WL Log Down Passes Borehole BS(RT)
GCSE_UP_PASS Generalized Caliper Selection for WL Log Up Passes Borehole BS(RT)
GR_MULTIPLIER Gamma Ray Multiplier EDTC-B 1
HEMA Hematite Presence Flag Borehole No
IBC_FRP_OFFSET IBC Flexural Offset from Free Pipe USIT-E 6.42 dB/m
IBC_FVEL_SEL IBC Fluid Velocity Selection USIT-E Automatic
IBC_OFFSET_SEL IBC Flexural Offset Selector USIT-E UFAO
IBC_ZMUD_SEL IBC Mud Impedance Selection USIT-E FreePipe Norm.
IMAR Image Rotation USIT-E Off
MEAS_WLEN Tcube Processing Window Length in Measurement Mode USIT-E 25.48 us
MUD_N_FRP Free Pipe Mud Normalization Factor USIT-E 1.16
MUD_N_INV IBC Inversion Mud Normalization Factor USIT-E 1.15
MUD_N_THE Theoretical Mud Normalization Factor USIT-E 1.05
RCOD Reference Calibrator Outer Diameter USIT-E 7 in
RCSO Reference Calibrator Standoff USIT-E 1.181 in
RCTH Reference Calibrator Thickness USIT-E 0.295 in
RPLUS_PROCESS Ultrasonic R+ Processing USIT-E No
SOCN Standoff Distance EDTC-B 0.125 in
SOCO Standoff Correction Option EDTC-B No
THDH Maximum Search Thickness (percentage of nominal) USIT-E 130 %
THDL Minimum Search Thickness (percentage of nominal) USIT-E 70 %
TPOS_EDTC Tool Position: Centered or Eccentered EDTC-B Eccentered
U-USIT_DFSzZ Drilling Fluid Specific Acoustic Impedance USIT-E 1.6 Mrayl
U-USIT_UFAO SIT Flexural Attenuation Offset USIT-E 6 dB/m
U-USIT_UIAP IBC Answer Product Enabled USIT-E SolidLiquidGasMap
THDP Thickness Detection Policy USIT-E Fundamental
VCAS Ultrasonic Transversal Velocity in Casing USIT-E 51.4 us/ft
ZCAS Acoustic Impedance of Casing USIT-E 46.25 Mrayl
ZINI Initial Estimate of Cement Impedance USIT-E -1 Mrayl
ZMUD Acoustic Impedance of Mud Borehole 1.9 Mrayl
ZTCM Acoustic Impedance Threshold for Cement USIT-E 2.6 Mrayl
ZTGS Acoustic Impedance Threshold for Gas USIT-E 0.3 Mrayl
Depth Zone Parameters
Parameter Value Start ( ft) Stop ( ft)
BS 20 18 92
BS 13.5 92 1965
BS 8.75 1965 6919.5
CDEN 1.5 18 3802
CDEN 14.5 3802 6919.5
All depth are actual.

olo 0 Ol Paramete
Three: Parameters
Parameter IDescrintion Tool Valie Tt




AGMN Minimum Gain of Cartridge USIT-E -12 dB
AGMX Maximum Gain of Cartridge USIT-E 48 dB
U-USIT_DDT5 USIC Downhole Decimation for T5 only USIT-E 0_NONE
DOT(DOS) Distance between Opposite Transducer Faces USIT-E 2.874 in
EMXV EMEX Voltage USIT-E 65 \Y
HRES Horizontal Resolution USIT-E 10 deg
IBC_ACQTYPE IBC Acquisition type USIT-E 1 MHz
IBC_FLEXDBP IBC Flex Duration Before Peak USIT-E 30 us
ICE2_ACQ Ultrasonic ICE2 Acquisition USIT-E Yes
MOTOR_PROTECT Motor Protection USIT-E On
UACLV_PERM Ultrasonic ACLV Permanent USIT-E Yes
U-USIT_UFWB Far Receiver Window Begin Time USIT-E 126.22 us
U-USIT_UFWE Far Receiver Window End Time USIT-E 169.47 us
U-USIT_UNWB Near Receiver Window Begin Time USIT-E 91.84 us
U-USIT_UNWE Near Receiver Window End Time USIT-E 134.07 us
USFR Ultrasonic Sampling Frequency USIT-E 666667 Hz
UPAT USIT Emission Pattern USIT-E Pattern 300 KHz
UWKM USIT Working Mode USIT-E 10deg at6.0in
USSP Ultrasonic Service USIT-E IBC
U-USIT_UTAN Transducer Angles USIT-E 38 DEG
VRES Vertical Resolution USIT-E 6.0in
WINB Window Begin Time USIT-E Time Zoned us
WINE Window End Time USIT-E 75.17 us
Time Zone Parameters
Parameter Value Start Time Stop Time Start Depth ( ft) Stop Depth ( ft)
WINB 35.17 11-Feb-2021 20:20:28 11-Feb-2021 20:37:13 6919.99 5796.51
WINB 32.32 11-Feb-2021 20:37:13 11-Feb-2021 22:07:46 5796.51 47.89
All depth are at tool zero.
» 00d ompressed
= i i
Run Name |Pass Objective |Direction |Top Bottom Start Stop DSC Mode |Depth Shift |Include
Parallel Data
Three Log[7]:Up Up 47.89 ft 6919.99f |11-Feb-2021 |11-Feb-2021 |ON 11.79 ft Yes
8:20:28 PM 10:07:46 PM
All depths are referenced to toolstring zero
Company:Red Trail Energy LLC Well:RTE 10.2

Three: Log[7]:Up:S007

Description: USI Goodwin  Format: Log ( IBC Goodwin ) Index Scale: 0.1 in per 100 ft  Index Unit: ft  Index Type: Measured Depth  Creation Date:
11-Feb-2021 22:58:16
TIME_1900 - Time Marked every 60.00 (s)
Gamma
Ray
(ECGR_E
DTC) Acoustic ~ Minimum
EDTC-B Impedance  Flexural
0 150 Minimum  Attenuation
AP (AIMN)  (U-USIT_UF
g USIT-E  AN)USIT-E
Amplitude -1 Mrayl 90 dB/ft100




of A 't' Maxi oLG oolia
Eccenteri coustic axmum |28 2888sssgg Index
Impedance | Flexural |8< 56 |22222
ng Maximum | Attenuation | TS 5 8 8
(UESCI%:EE) (AIMX) |(U-USIT_UF Il .- LSLG. y
USIT-E |[AX)USIT-E| Custom | Custom |FI I;‘j;é'x
0 in05 1 Mrayl 9|0 dBJt100 Normalizatio | Normalizatio EXp|I.CIt.
: n n Normalizatio SLG G
Irﬁ;gg::ge Iél\fxrjr%j USIT - USIT - " Indexas
Average | Attenuation Acoustic | Flexural USIT - Solid
Impedance | Attenuation | |iquid Gas ]
(MAV) | (U-USIT_UF| e | OFAK SLG White
USIT-E | AV) USIT-E (AIBK) | (UFAK) |Sorted Color .
USITE | USITE |map(usLp)| Foint
Goodwin Sector Curves (5 Mrayl per Division) |1 Mrayl 9|0 dB/ft100 USIT-E | Index
T T ————— — —
500 — = = =
1000 — : —
1500 — = = = B
2000 — = i
2500 — — |—
3000 —
3500
4000 |- %_g — =
4500 i = - -
5000 — = =
5500 -
6000 - ———
6500 .
Gamma Goodwin Sector Curves (5 Mrayl per Division) Acoustic Min}mum 5§ 8 8 ;
2 & 3 | SLG Solid
Ray Impedance | Flexural < Index
(ECGR_E Minimum | Attenuation |
DTC) (AIMN)  |(U-USIT_UF c Explicit
Custom ustom o SLG
EDTC-B USIT-E | AN) USIT-E Normalizatio Normalizatio Normalizatio Liquid
0 150 -1 Mrayl 9|0 dB/ft100 n n n . Index
gAPI Acoustic ~ Maximum  USIT - FllJSIT -| lIJ_?qILd SG‘;"Sd
; Impedance  Flexural ~ Acoustic exura SLG Gas
Ampllftude Maximum ~ Attenuation Impedance Attenuation fgtefugils)r Index
o (AMX)  (U-USIT UF  (AIBK)  (UFAK) Map (USL



E“ﬁé““” USIT-E AX)USIT-E  USIT-E UdsE;/I-I: —————— SLG White

(ECCE) 4 Mrayl 90 deftioo (Mray)  (@B/m) Point

USIT-E . Index
Acoustic Average

0 in05 Impedance | Flexural
Average | Attenuation

Motor (AIAV)  [(U-USIT_UF

Revolutio USIT-E | AV) USIT-E

n Speed ]

(RSAV) 1 Mrayl 9|0 dB/ft100

USIT-E

6 cls7.5

TIME_1900 - Time Marked every 60.00 (s)

Description: USI Goodwin  Format: Log ( IBC Goodwin ) Index Scale: 0.1 in per 100 ft  Index Unit: ft  Index Type: Measured Depth  Creation Date:
11-Feb-2021 22:58:16

orelatic 0(Q
= LA LA
Run Name |Pass Objective |Direction |Top Bottom Start Stop DSC Mode |Depth Shift |Include
Parallel Data
Three Log[7]:Up Up 47.89 ft 6919.99 ft |11-Feb-2021 |11-Feb-2021 |ON 11.79 ft Yes
8:20:28 PM 10:07:46 PM

All depths are referenced to toolstring zero

Company:Red Trail Energy LLC Well:RTE 10.2
Three: Log[7]:Up:S007

Description:  Format: Log ( Corrleation 5 Inch ) Index Scale: 5in per 100 ft Index Unit: ft  Index Type: Measured Depth ~ Creation Date: 11-Feb-2021
22:58:19

TIME_1900 - Time Marked every 60.00 (s)

Casing Collar
Locator
Ultrasonic
(CCLU)
Gamma Ray (ECGR_EDTC) EDTC-B USIT-E Cable Tension (TENS)
0 gAPI 150{-1  in 20 5000 Ibf
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Kadrmas, Bethany R.

From: Phillips, David R.

Sent: Wednesday, August 25, 2021 4:42 PM

To: Entzi-Odden, Lyn

Cc: Bender, Lawrence; Kadrmas, Bethany R.

Subject: RE: Red Trail Energy LLC, Case Nos. 28848, 28849, 28850

This request is granted. The record will remain open until the end of the day, September 1, 2021.

David R. Phillips

Assistant Attorney General
500 North 9th Street
Bismarck, ND 58501-4509
Direct: (701) 328-4944
drphillips@nd.gov

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

Sent: Wednesday, August 25, 2021 4:35 PM

To: Phillips, David R. <drphillips@nd.gov>

Cc: Bender, Lawrence <LBender@fredlaw.com>; Kadrmas, Bethany R. <brkadrmas@nd.gov>
Subject: Red Trail Energy LLC, Case Nos. 28848, 28849, 28850

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

Assistant Attorney General Phillips,

Lawrence Bender asked me to relay the following message to you:

As you know, this office made a request on behalf of Red Trail Energy LLC on August 20,
2021 for the record to remain open until today, August 25, 2021. However, Red Trail is
unable to make this deadline and is requesting an additional week, or until Wednesday,
September 1, 2021, for the record to remain open so it may supplement the record in these
matters.

We look forward to hearing from you.

Thank you for your consideration.

Lawrence
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**This is a transmission from the law firm of Fredrikson & Byron, P.A. and may contain information which is privileged, confidential, and protected by the attorney-client or
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ber (701) 221-8700. The name and biographical data provided above are

diately at our teleph
ture or other indication of an intent by the sender to authenticate the contents of this electronic message.**
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Kadrmas, Bethany R.

From: Phillips, David R.

Sent: Friday, August 20, 2021 8:36 AM

To: Entzi-Odden, Lyn

Cc: Bender, Lawrence; Kadrmas, Bethany R.; Hamilton, Melissa J.
Subject: RE: Red Trail Energy letter RE deadline to supplement the record
Attachments: Red Trail D Phillips letter.pdf

The attached request is granted. The record will remain open through August 25, 2021 for Red Trail Energy to submit
the supplements discussed at the hearing.

David R. Phillips

Assistant Attorney General
500 North 9th Street
Bismarck, ND 58501-4509
Direct: (701) 328-4944
drphillips@nd.gov

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

Sent: Friday, August 20, 2021 8:25 AM

To: Phillips, David R. <drphillips@nd.gov>

Cc: Bender, Lawrence <LBender@fredlaw.com>; Kadrmas, Bethany R. <brkadrmas@nd.gov>
Subject: Red Trail Energy letter RE deadline to supplement the record

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

David,

Please see the attached letter from Lawrence.

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

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

Bismarck, ND' 58501

**This is a transmission from the law firm of Fredrikson & Byron, P.A. and may contain information which is privileged, confidential, and protected by the attorney-client or
attorney work product privileges. If you are not the addressee, note that any disclosure, copying, distribution, or use of the contents of this message is prohibited. If you have
received this transmission in error, please destroy it and notify us immediately at our telephone number (701) 221-8700. The name and biographical data provided above are

for informational purposes only and are not intended to be a signature or other indication of an intent by the sender to authenticate the contents of this electronic message.**



Kadrmas, Bethanz R.

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

Sent: Friday, August 20, 2021 8:25 AM

To: Phillips, David R.

Cc: Bender, Lawrence; Kadrmas, Bethany R.

Subject: Red Trail Energy letter RE deadline to supplement the record
Attachments: Red Trail D Phillips letter.pdf

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

David,

Please see the attached letter from Lawrence.

%

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

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.**



Frednkson

& BYHOI\!. PA.

August 20, 2021

VIA EMAIL

Mr. David Phillips
Assistant Attorney General
NDIC, Oil and Gas Division
600 East Boulevard
Bismarck, ND 58505

RE: Red Trail Energy LLC
Case Nos. 28848, 28849, 28850

Dear David:

At the hearing held for the captioned matters on August 12, 2021, it was discussed that
the record would remain open with Red Trail Energy LL.C making a request as to a specific date
the following week. Accordingly, please accept this letter as Red Trail’s request for the record to
remain open until Wednesday, August 25, 2021, for it to supplement the record as requested at
hearing in the captioned matters.

Should you have any questions, please advje.

LAWRENCWBENDER

[LB/leo

(S0 Ms. Kerryanne Leroux Via Email
73675640.1

Attorneys & Advisors /[ Fredrikson & Byron, PA.
main 701.221.8700 1133 College Drive, Suite 1000
fax 701.221.8750 Bismarck, North Dakota
fredlaw.com 58501-1215

MEMBER OF THE WORLD SERVICES GROUP OFFICES
A Worldwide Network of Professional Service Providers/ Minneapolis / Bismarck / Des Moines / Fargo / St. Paul / Saltilio, Mexico / Shanghai, China









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Kadrmas, Bethany R.

From: Deana Wiese <dwiese@clearwatercommunications.net>

Sent: Wednesday, August 11, 2021 3:39 PM

To: Kadrmas, Bethany R.

Cc: Vettleson, Heidi; Dustin Willett; Connors, Kevin; Leroux, Kerryanne
Subject: Red Trail Energy Letter of Support

Attachments: RTE.NDEC.LOS.8.21.pdf

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

Dear Ms. Kadrmas,

Attached please find a letter of support from the North Dakota Ethanol Council for Red Trail Energy’s Class VI permit.
Please confirm the receipt of this letter.

Thanks.

Deana

Deana Wiese, Executive Director
ND Ethanol Council

Bismarck, ND

701-355-4458

701-400-5494 (cell)
office@ndethanol.org



NDOC

North Dakota Ethanol Council

August 11, 2021

Bethany Kadrmas

North Dakota QOil and Gas Division
1016 East Calgary Avenue
Bismarck, ND 58503-5512

Ms. Kadrmas:
Subject: Support for Red Trail Energy, LLC (RTE) North Dakota CO; Storage Facility Permit

The North Dakota Ethanol Council (NDEC) is pleased to provide this letter of support for RTE's
application for geologic injection and storage of carbon dioxide (CO;) generated during the production
of ethanol in North Dakota — North Dakota Industrial Commission (NDIC) Case Numbers 28848-28850.
An approved permit would offer a route to expanded opportunities for the state’s renewable energy
industries.

Ethanol is an important piece of the state’s energy production for multiple reasons. Not only do the five
North Dakota ethanol plants have the capacity to produce 520 million gallons of ethanol for use as fuel
but, in addition, the ethanol industry is a large contributor to the state’s economy. The ethanol industry
contributes $623 million annually to the state’s economy and an additional $11 million in state and local
tax revenues each year. Our state continues to investigate long-term strategies that incorporate all
energy resources—traditional and emerging—to meet the nation’s growing energy demand in an
environmentally responsible manner, and this project will further that aim.

NDEC looks forward to engaging with RTE to generate a working blueprint that bolsters low-carbon
energy production in North Dakota. We are pleased to support the exciting opportunities that an
approved permit will bring to both the state of North Dakota and the nation in resolving our energy
challenges.

Sincerely,

/Q%m; l et

Deana Wiese
Executive Director




Kadrmas, Bethany R.

From: Jon Costantino <jon@tradesmanadvisors.com>
Sent: Monday, August 9, 2021 3:27 PM

To: Kadrmas, Bethany R.

Subject: Support Letter for Red Trail Energy, LLC
Attachments: RTE support letter.pdf

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

Bethany,
On behalf of RPMG, please find attached a SUPPORT letter for Red Trail Energy, LLC’s sequestration permit application
currently in front of the North Dakota Industrial Commission (NDIC)—Case Numbers 28848-28850.

Please let me know if you have any questions, or there is a technical issue.

Thank You,
Jon

Jon Costantino

Principal

Tradesman Advisors Inc.
10556 Combie Rd, Suite 6127
Auburn, Ca 95602
916-716-3455
jon@tradesmanadvisors.com
www.tradesmanadvisors.com

"l‘r';ildﬁmm n

CONFIDENTIALITY NOTICE: This e-mail transmission, and any documents, files or previous e-mail messages attached to
it, may contain confidential information. If you are not the intended recipient, or a person responsible for delivering it to
the intended recipient, you are hereby notified that any disclosure, copying, distribution or use of any of the information
contained in or attached to this message is STRICTLY PROHIBITED. If you have received this transmission in error, please
immediately notify us by reply email and destroy the original transmission and its attachments without reading them or
saving them to disk. Thank you.



g e 1157 Valley Park Drive, Ste. 100
Shakopee, MN 55379

August 11, 2021

Via Electronic Submittal: brkadrmas@nd.gov

Bethany Kadrmas

North Dakota Oil and Gas Division
1016 East Calgary Avenue
Bismarck, North Dakota 58503-5512

RE: Support for Redtrail Energy, LLC’s Geologic Storage of Carbon Dioxide Permit Application

Ms. Kadrmas:

RPMG Inc. (RPMG) appreciates the opportunity to submit a SUPPORT position on the Redtrail Energy
(RTE) sequestration permit application currently in front of the North Dakota Industrial Commission
(NDIC)—Case Numbers 28848-28850.

RPMG has worked with RTE and the State of California on this project for more than five years.
Throughout that time, much has been accomplished in moving toward a safe and reliable carbon
dioxide sequestration system that meets the very stringent requirements of both the NDIC and the
California Air Resources Board, or CARB.

RTE has secured a design-based pathway from CARB which highlights the lower carbon intensity (CI)
of their renewable fuel using Carbon Capture and Storage (CCS).! The pathway was the first of its kind
issued by the State of California and sets the stage for RTE to deliver the low CI corn-based ethanol for
years to come. This investment in North Dakota will produce environmental and economic benefits
lasting well into the next decade for the local economy.

RPMG is a biofuel marketing company representing our owner and marketing partner ethanol facilities
located throughout the Midwest, including RTE. Their dedication to this project has been a model for
others to follow as the low carbon fuel policies of the West are contemplated around the country.

RPMG would like to again thank staff for the opportunity to support this endeavor.

Smcerely,

D ug ije

CEO
RPMG Inc.

& https://ww2.arb.éa.gov/sites/defauIt/ﬁIes/classic/fueIs/Icfs/fueIpathwavs/comments/tierZ/dOOOS summary.pdf




Kadrmas, Bethanz R.

From: Entzi-Odden, Lyn <lodden@fredlaw.com>
Sent: Monday, August 9, 2021 11:51 AM

To: Kadrmas, Bethany R.

Cc: Fried, Stephen J.; Bender, Lawrence

Subject: Red Trail Case 28848 filing

Attachments: 28848 filing.pdf; 28848 Affidavits of Service.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.

Thank you.

%

**This is a transmission from the law firm of Fredrikson & Byron, P.A. and may contain information which is privileged, confidential, and protected by the attorney-client or
attorney work product privileges. If you are not the addressee, note that any disclosure, copying, distribution, or use of the c of this ge is prohibited. If you have
received this transmission in error, please destroy it and notify us i diately at our teleph number (701) 221-8700. The name and biographical data provided above are

Sfor informational purposes only and are not intended to be a signature or other indication of an intent by the sender to authenticate the contents of this electronic message.**




BEFORE THE INDUSTRIAL COMMISSION

STATE OF NORTH DAKOTA

CASE NO.

On a motion of the Commission to consider the
application of Red Trail Energy LLC for a storage
facility permit for geologic storage of carbon
dioxide pursuant to NDCC Ch. 38-22 and NDAC
Ch. 43-05-01.

AFFIDAVIT QF SERVICE BY MAIL

STATE OF NORTH DAKOTA )
) ss.

COUNTY OF BURLEIGH )

Kim Nagel, being first duly sworn, deposes and says that on the 24™ day of June, 2021, she
served the attached:

Memo; and
Notice of Hearing

by placing a true and correct copy thereof in an envelope addressed as follows:

See attached Exhibit A

and depositing the same, with postage prepaid, certified mail, return receipt requested, in the United
States mail at Bismarck, North Dakota.

im Nagel

Subscribed and sworn to before me this 24" day of June, 2021.

LYN ODDEN Q
Notary Public
State of North Dakota [ NN

My Commission Expires June 26, 2023 N Otﬁlpubl‘i =
My Commission expires:

732929771



Jody Hoff and Marla Hoff
3729 86th Ave. SW
Richardton ND 58652

Karen Messmer
8860 39th St. SW
Richardton ND 58652

Joann Hoselton
13877 145th St. SW
Red Lake Falls MN 56750

Richard L. Hauck and
Linda Hauck
8559 Hwy 10 East
Richardton ND 58652

Kenneth Moore
Box 56
Taylor ND 58656

Karen L. Messmer
1990 Mesquite Lp
Bismarck ND 58503

Messmer Farms LLP
10844 E Queensborough Ave
Mesa AZ 85212

Gary Mischel
1036 SE 6th St.
Cape Coral FL 33990

Kent Mischel
5411 Trace Bd
Bryan TX 77807

Ambrose R. Hoff and Charlotte Hoff

2461 81st Ave. SW
Hebron ND 58638

Neal C. and Bonnie M.
Messer Farm Properties LLLP
10339 Hwy 10
Dickinson ND 58601

Barbara Hoff
3752 Hwy 8 S
Richardton ND 58652

Craig S. Fisher
8330 39th St. SW
Richardton ND 58652

Sheldon Fisher
8330 39th St SW
Richardton ND 58652

Gerald L. Hoff and JoAnn Hoselton
422 1st Ave. West
Richardton ND 58652

Lori Linder
613 Rose Ave.
Wheatland CA 95692

Dalton Rixen
201 Linden Ave.
Taylor ND 58656

Althea Prible
12015 SW Rose Vista Dr.
Portland OR 97223

EXHIBITA

Vernon J. Tormaschy and
Kathleen M. Tormaschy
3549 86th Ave. SW
Richardton ND 58652

Ambrose Hoff and Charlotte Hoff
8601 Hwy 10 E
Richardton ND 58652

William S. Hoff and Doris Hoff
Box 204
Richardton ND 58652

Kevin Frederick
1325 27th St. SE #900
Minot ND 58701

Dwight F. Schank
3840 91st Ave. SW
Richardton ND 58652

Jeffrey R. Hoff
3960 87th Ave. SW
Richardton ND 58652

Randy Mischel
7410 Keystone Dr.
Bismarck ND 58503

Ambrose Hoff and Charlotte Hoff
3713 36th Ave. SW
Richardton ND 58652

Rose Schnell
7536 SE 141st Ave.
Portland OR 97236



Aloys Gress
7526 East Maple Ave.
Vancouver WA 98664

George Gress
10657 South Ave. 9-E, Space A-6
Yuma AZ 85365

Gerald Gress, as Co-Trustee of the John
Gress Family Trust Dated May 6, 1992
3112 La Tierra Dr.

Rosewell NM 88201

Victor Gress
488 NW 6th Ave., Apt. 12
Gresham OR 97013

Eleanor Gaman
7526 East Maple Ave
Vancouver WA 98664

Joyce Kastner
4720 Ignacio Ave.
Loveland CO 80118

Theodore Hoff
Box 7268
Bozeman MT 49102

Rose Mary Hoff
21138 Saddleback Circle
Parker CO 80138

Ann Geck
716 East Turnpike Ave.
Bismarck ND 58501

Anton Gress
941 NE 113 Ave.
Portland OR 97200

John Gress
3140 Hwy 8
Richardton ND 58652

Francis Gress
825 Elm Ave.
Dickinson ND 58601

Donald Roy Gress

12881 NW Bayonne Lane

Portland OR 97229

Kathleen McVay
14530 Westchester Dr.

Colorado Springs CO 80921

Jane Will
1222 Richmond Dr.
Bismarck ND 50538

Emily Knopik
903 13th St. West
Billings MT 49771

Sarah Jane Wolf
1780 NW 7th Pl
Gresham OR 97030

Ann Kilzer
716 E. Turnpike Ave.
Bismarck ND 58501

Anton Gress
836 S Curry St. Unit 304
Portland OR 97239

Gerald Gress
3112 La Tierra Dr.
Roswell NM 88201

Francis Gress, as Co-Trustee of the
John Gress Family Trust
Dated May 6, 1992
825 Elm Ave.
Dickinson ND 58601

Charles F. Gress
483 SW Pemberly Loop
McMinnville OR 97128

Curtis Hoff
4817 Cheyenne Dr.
Larkspur CO 80921

Joel Hoff
1141 Clark
Billings MT 58501

Regina Pfeifer
1111 N 1st St. Apt. 1
Bismarck ND 58501

Sarah Surry
1780 NW 7th Pl
Gresham OR 97030

Timothy R. Geck
4560 Lake Ave.
Saint Paul MN 55110



Kathryn Geck
1121 West Highland Acres Rd.
Bismarck MD 58501

Paul Hoff and Eleanor Hoff, as Trustees
of the Paul Hoff Family Mineral Trust,

dated 01/04/1982
Box 371
Richardton ND 58652

Kenneth Hoff
6165 Paisley Drive North
Olmstead OH 44070

Bernadine Hoff
7202 Lake Shore Road
Derby NY 14047

Carolyn Jurgens
PO Box 204
Taylor ND 58656

Kaire Bosch
3170 121st Ave. SW
Dickinson ND 58601

Dwight Hauck
41625 228th Ave. SE
Enumclaw WA 98022-9079

Bryan Hauck
PO Box 154
Smoot WY 83126

Juanita Baesler
409 Ashbrook Ln
Russeliville AR 72802

Kathryn Dorgan

1121 West Highland Acres Rd.

Bismarck ND 58501

James L. Hoff
606 Dakota St. North
Elgin ND 58533

Marie Hoff
4262 Shaw, Apt #1 East
St. Louis MO 63100

Judith Lee Dinyer
318 Bluffview Dr.
Brownwood TX 76801

Robert Bosch
7032 57th Dr. NE
Marysville WA 98270

Marilyn Marx
3129 Lakeview Dr.
Dickinson ND 58601

Glenn Hauck
947 — 24th St. West
Dickinson ND 58601

Alvin Hoff
426 Rd 261
Glendive MT 59330

Juanita Baesler
509 Scenic Drive
Ville Platte LA 70586

Clemens Geck
668 Knollwood Drive
Woodland CA 95695

Lee Ann Hoff
78 Stratford St.
West Roxbury MA 2132

Lee R. Hoff
2618 South Willow Wood
Mesa AZ 85209

Raymond Hoff, Trustee of the Hoff
Family Revocable Trust, dated
06/29/2012
340 North Avenue East
Missoula MT 59801

Patty Bosch
2013 Hewitt Dr.
Billings MT 59102

Gladys Schwehr
1716 West 40th Ave.
Kennewick WA 99337

David Hauck
2233 Hwy 8
Richardton ND 58652

Donna Stockie
795 Montview Way
Springfield OR 97477

Robert Hoff
PO Box 5063
Nikolaeysk AK 99556



Harold Hoff
733 Chaffee Row
Beulah ND 58523

Guy Stockie
5720 125th St. SE
Snohomish WA 98296

Audrey Baesler Gund
852 CIiff Rd
Russellville AR 72801

Earl E. Hart TII
629 North 18th St.
San Jose CA 95112

James E. Hart
629 North 18th St.
San Jose CA 95112

Daniel Hoff
12040 SW Fairfield St.
Beaverton OR 97005

Katelyn Elaine Hart
629 North 18th St.
San Jose CA 95112

Ann Clara Hart
178 Echo Ave.
Campbell CA 95008

Lorraine Thompson
5990 Tanforan Ct.
Fair Oaks CA 95628-2634

Faye Stockie King
2117 Debra Dr.
Springfield OR 97477

James Baesler
4018 Maple Dr. 5009
Chesapeake VA 23321

Audrey Baesler Gund
852 Cliff Road
Russellvile AR 72801

Heather Moff
2702 North 191st Ave.
Buckeye AZ 85326

Kay Lynn Hoff McGarva
2718 North 153rd Dr.
Goodyear AZ 85395

Jane Hoff Hutz
1407 First Avenue NE
Beulah ND 58523

Samantha Michelle Hart
629 North 18th St.
San Jose CA 95112

State Treasurer, as Trustee for the

State of North Dakota
1707 North 9th St.
Bismarck ND 58501

Lucille Wendt
PO Box 788
Medical Lake WA 99022

Faye Stockie King
1043 Cinnamon Avenue
Eugene OR 97404

Mark Stockie
5009 West Rosewood Avenue
Glendale AZ 85304

Leland Baesler
PO Box 80751
San Diego CA 92138

James Hart
PO Box 110266
Campbell CA 95011

Tristan Hoff
1 Michele Ln
Kennebunk ME 4043

Edward Wehri
2639 Camino Lenada
Qakland CA 94611

Madalyn Jacqueline Hart
629 North 18th St.
San Jose CA 95112

Robert D. Barth
PO Box 270
Dickinson ND 58562

Delnita Messer
3052 Lakeview Dr.
Dickinson ND 58601



Kim Glasser
1228 Richmond Dr.
Bismarck ND 58504

Steve Meyer
205 7th Ave. NW
Watford City ND

John D. Barth and Edith A. Barth, as Co-
Trustees of the John and Edith Barth Family
Mineral Trust Dated August 10, 2015
1307 North 18th St.

Bismarck ND 58501

Alicia Holum
5512 64th Ave. NW
Gig Harbor WA

Wayne Pechtl
3001 Ohio St. Apt. 13
Bismarck ND 58503

Regina V. Messmer
145 Wilson St.
Bordulac ND 58421

Beatrice Zimmerman
620 112th St. SE #316
Everett WA 98208

Francis Messmer
4825 Yellowstone Court NE
Salem OR 97301

Kathy L. Hoyt, as Trustee of the
Pauline E. Messmer Family Trust
dated August 10, 2011
1013 Fir Ave.
Dickinson ND 58601

Randy Barth
581 Cottonwood Loop
Bismarck ND 58504

Nancy Bishop
22860 Sky Street
Rapid City SD 57703

Luann Woeste
1014 Ist Ave. NW
Hazen ND 58545

Kathleen Mangan
3053 North 19th Street
Bismarck ND 58501

Jeanne Betlaf
8075 Haas Lane
Blackhawk SD 57718

Amalia Amann
North 1818 Cook St.
Spokane WA 99207

Ida Stergios
4043 Lucille Ave. SE
Salem OR 97302

Linus Messmer
4121 Markins Dr.
Corpus Christi TX 78411

Donald J. Blatz and Venita F. Blatz,
Trustees of the Blatz Revocable Trust,
under Trust Agreement dated June 27, 1995
7718 Mustang Lane
Lina Lakes MN 55014

Larry Meyer
252 7th Ln SW
Fairfield MT 59436

Gerald R. Barth and Mary Ann Barth as
Trustees of the Gerald and Mary Barth
Trust Dated January 13, 2015
1900 West Camino Granada
Yuma AZ 85364

Pamela Meissner
650 52-1/2 Avenue SW, #12
Hazen ND 58545

Cynthia Martin
5110 99th Ave. SW
Lefor ND 58641

AgriBank, FCB
30 East 7th St. Suite 1600
St. Paul MN 55101

Joe Messmer
4478 Essex St. SE
Salem OR 97301

Anna Grasseth
3016 Oak Crest Dr. NW
Salem OR 97306

Albert Messmer
Rt. 3, Box 16
Mott ND 58646

Bob Morland, Trustee of the Roy J.
Messmer Living Trust
PO Box 13
Bowman ND 58623



Victor Messmer and Clara Messmer
3515 N 19th St., Apt. 4
Bismarck ND 58501

William R. Messmer and Jennifer
Lynne Messmer
11303 Halma Lane
Woodstock IL 60098

Gerald T. Rixen
PO Box 9583
Fargo ND 58109

Dennis J. Rixen
508 5th St. NE
Jamestown ND 58401

Bonnie J. Saetz
3030 115th Ave. SW
Dickinson ND 58601

Diane Mischel
5212 Meadow Lane Court
Rapid City SD 57703-6581

Somerset Development, Inc.
15660 North Dallas Parkway,
Suite 700
Dallas TX 75248

Estate of Jerry Schnell
2522 West Meredith Drive (1993)
Vienna VA 22181

Tom Schnell
1437 South Washington Ave
Royal Oaks M1 48067

Karen Messmer, as Trustee of T K
Messmer Mineral Trust
1990 Mesquite Loop
Bismarck ND 58503

Jennifer Anne Hischer
445 31st Ave. East
West Fargo ND 58078

Patricia M. Meyer
1902 East Beck Lane
Phoenix AZ 85022-3341

Leroy A. Rixen, Jr.
37 - 29th Ave. SW
Dickinson ND 58601

Dennis Mischel
Box 6
Horace ND 58049

Garrett BTF Minerals, LLC
9701 North Broadway
Oklahoma City OK 73114

Youngblood LTD
3826 N. Versailles Avenue
Dallas TX 75209

Carla Schnell
2522 West Meredith Drive (1993)
Vienna VA 22181

Courtney Moody
27680 Spring Valley Road
Farmington Hills M1 48336

James Walby and Mary Ann Walby
502 2nd St. SW
Bowman ND 58623

Paul Robert Helten
3147 Morgan Circle
Bismarck ND 58503-0154

Linda M. Reisenauer
PO Box 116
New England ND 58647

Wayne M. Rixen
1301 4th St. NE
Jamestown ND 58401

Donald Mischel
608 Lynn Dr.
Argusville ND 58005

The Pfanenstiel Company, LLC
PO Box 12928
Oklahoma City OK 73157

J. Lee Youngblood, Trustee
128 West Denver Drive
Bismarck ND 58501

Gordon W. Schnell and Sandra Y.
Schnell
801 9th Avenue
Dickinson ND 58601

Brian Schnell
6016 Erin Terrace
Edina MN 55439



MAP2006-OK
101 N. Robinson, Suite 100
Oklahoma City OK 73102

Carla Schnell
2522 West Meredith Drive
Vienna VA 22181

Bonnie M. Carroll
306 2nd Ave. SW
Dickinson ND 58601

William Robinson
Christian Colony
Ripon WI

St. John's Lutheran Church
Rt. 1, Box 41
Sentinel Butte ND 58654

Red Trail Energy, LLC
306 2nd Ave. SW
Dickinson ND 58601

James L. Hoff
Route |
Leith ND 58551

Bernadine Hoff
7200 Old Lake Shore Road
Derby NY 14047-0266

Judith Lee Dinyer
221 East Owens Avenue
Bismarck ND 58501

Assumption Abbey
418 3rd Avenue West
Richardton ND 58652

Great Northern Properties LP
P.O. Box 1745
Miles City MT 59301

Gene Lacher and Joyce Lacher
616 S. Anderson St.
Bismarck ND 58501

United States of America
306 2nd Ave. SW
Dickinson ND 58601

Home of the Range
8749 Hwy. 10
Richardton ND 58652

Assumption Abby, Inc.
P.O. Box A
Richardton ND 58652

Lee Ann Hoff
71A Appleton
Boston MA 2116

Regina Pfeifer
708 8th Ave. NW
Mandan ND 58554

Emil M. Hoff
1023 Alderson
Billings MT 59102

United States of America Bureau of
Land Management
5001 Southgate Drive
Billings MT 59101

Patrick M. Carroll
306 2nd Ave. SW
Dickinson ND 58601

St. John's Lutheran Church
P.O. Box 126
Taylor ND 58656

Patrick M. Carroll and Bonnie M.
Carroll
P.O. Box 126
Taylor ND 58656

Jason R. Tormaschy & Hannah
Tormaschy
P.O. Box 11
Richardton ND 58652

State of North Dakota
608 East Boulevard Avenue
Bismarck ND 58505-0700

Lee R. Hoff
Box 143
Leith ND 58551

Rose Mary Hoff
7939 Pecos
Denver CO 80221

Emily Knopik
1023 Alderson
Billings MT 59102



Joel Hoff
712 Kirkland Circle #A303
Kirkland WA 98033

Joyce Kastner
1802 W. 37th
Loveland CO 80537

Great Northern Properties
Limited Partnership
1107 N. 27th Street, Suite 201
Billings MT 59101

Frances Hart
1138 Nadine Dr.
Campbell CA 95008

Kay Lynn Hoff McGarva
1252 First Street West
Dickinson ND 58601

Jane Hoff Hotz
1407 First Avenue NE
Beulah ND 58523

Aloys Gress
5100 N.E. 19th Avenue
Vancouver WA 98660

AgriBank
30 E. 7th St., #1600
St. Paul MN 55101

Marie Wehri
17 South Merriam Ave.
Miles City MT 59301

Curtis Hoff
17780 Canterbury Dr.
Monument CO 80132

Red Trail Energy, LLC
PO Box 11
Richardton ND 58652

William S. Hoff & Doris Hoff
8547 HWY 10 E
Richardton ND 58652

James E. Hart
1138 Nadine Dr.
Campbell CA 95008

Tristan Hoff
P.O. Box 10947
Jackson WY 83002

Ambrose R. Hoff and Charlotte Hoff
3713 86th Avenue SW
Richardton ND 58652

George Gress
Doby Lous Trailer Park,
1980 Colorado Street
Yuma AZ 85364

Joel and Linda Zimmerman, Trustees of
the Zimmerman Living Trust
44236 N 12th St.

New River AZ 85087

Ann Clara Hart
1138 Nadine Dr.
Campbell CA 95008

Theodore Hoff
3380 Penwell Bridge Rd.
Belgrade MT 59714

Adam Dale Schank
4809 Southbay Drive
Mandan ND 58554

Edward Wehri
7901 Winthrope Street
Oakland CA 94605

Bremer Bank, NA
128 North B Street, P.O. Box 352
Richardton ND 58652

Daniel Hoff
426 - RD 261
Glendive MT 59330

Lee Gress
941 N.E. 113 Avenue
Portland OR 97200

Victor Gress
3250 S.E. Hillyard Road
Gresham OR 97030

R.A. Couse and Darlene Couse, Trustees of
the Robert and Darlene Couse Trust
493 Avenida Dr.

Arroyo Grande CA 93420

William Hoff
8547 Hwy 10 East
Richardton ND 58652



Mitch Erdle
8160 35th St.
Hebron ND 58638

William J. Jones. Earl E. Hart and Denise
M. Drye. Co-Trustees of the Residual
Trust under the Jones Family Living

Trust Dated January 14, 1992
1507 Shaw Drive
San Jose CA 95118

Daniel Hoff
426 RD 261
Glendive MT 59330

Rocky Mountain Exploration, Inc.
5441 Preserve Parkway S.
Greenwood Village CO 80121

Great Northern Properties Limited
Partnership
1101 N. 27th Street, Suite 201
Billings MT 59101

Naomi Elkins
131 Boise
Bismarck ND 58501

Wells Fargo Bank, N.A.
101 North Phillips Avenue
Sioux Falls SD 57104

Mary Mooer
192 HWY 200 South
Glendive MT 59330

Teresa Hoff
128 West Denver Drive
Bismarck ND 58501

James Hart
1138 Nadine Dr.
Campbell CA 95008

Edward Wehri
7901 Winthrope St.
Oakland CA 94605

Jane Hoff Hotz
1407 First Ave. NE
Beulah ND 58523

Tracker Resources
Development I, LLC
1050 17th St., Suite 975
Denver CO 80265

Kenneth E. Moore
8465 39th Street SW
Richardton ND 58652

Chery! Harriet Keenan
15922 Dunmoor
Houston TX 77059

State of North Dakota
1707 N. 9th St.
Bismarck ND 58501

Kathleen Heimbuch
9748 122nd Avenue SE
Cogswell ND 58017

Karen Elstoen
505 Halyard Drive
Allen TX 75013

Ann Hart
1138 Nadine Dr.
Campbell CA 95008

Heather Hoff
2702 North 191st Ave.
Buckeye AZ 85326

Dakota Community Bank and Trust
609 Main Street P.O. Box 431
Hebron ND 58638-0431

BNSF Railway Company
2500 Lou Menk Drive
Fort Worth TX 76131-2830

Gerald R. Aluise & Valerie A. Aluise
8441 39th Street SW
Richardton ND 58652

Heather Hoff
2702 North 191st Avenue
Buckeye AZ 85326

James Erdle
8840 37th St. SW
Richardton ND 58652

Lucille Trotman
2701 Berkshire Drive
Bismarck ND 58503

Jerome Erdle
21051 Gresham Street; Apt 201
Canoga Park CA 91304



Tim Erdle
16901 Northridge Ave. North
Marine On St. Croix MN 55047

Darcie M. Rummel
2327 Hoover Avenue
Bismarck ND 58501

Sharon Schaefer
12012 NW 35th Ave.
Vancouver WA 98685

Fred J. Williams 11, as Trustee of the Fred J.
Williams 111 2017 GST Trust under agreement
dated January 27, 2010, as amended
4437 Beach Lane South
Fargo ND 58104

Williams Mineral Investments, LLC
1042 Morningside Court
Casselton ND 58012

Black Stone Minerals Company, L.P.
1001 Fannin, Suite 2020
Houston TX 77002-6709

Jerilyn L. Haberstroh
6608 80th Ave. SW
Mott ND 58646

LLinda M. Reisenauer
Rt. 2, Box 87
New England ND 58647

LeRoy A. Rixen, Jr.
RR 1, Box 60
Dickinson ND 58601

Assumption Abbey
P.O. Box A
Richardton ND 58652

Peggy A. Rummel
7735 Highway 9 SE
Carrington ND 58421

Rita Schaefer
5415 North 179 Drive
Litchfield Park AZ 85340

Fred J. Williams 11l & Jennifer G.
Williams, collectively, as Trustees of the
Jennifer G. Williams GST Trust under
agreement, effective August 6, 2020
6119 East Osborn Road
Scottsdale AZ 85251

Frederick W. Burgum
Box 206
Arthur ND 58006

Bonnie J. Saetz
3030 115th Ave SW
Dickinson ND 58601

Michelle L. Kuhn
1201 Prairie View Dr.
Bismarck ND 58501

Wayne M. Rixen
3421 East Acoma Dr.
Phoenix AZ 85032-5165

Lucas Hoff
8969 31st St. SW
Richardton ND 58625

Carey D. Rummel
534 10th Street West
West Fargo ND 58078

Anthony Messmer and Karen Messmer,
as Trustees of the TK Messmer
Mineral Trust
8860 39th Street SW
Richardton ND 58652

Lucas Hoff
8969 3 1st Street SW
Richardton ND 58652

Bruce C. Fjelde, as Trustee of the Bruce C.
Fjelde Revocable Trust, dated the
13th day of July, 2015
1200 Harwood Drive South, #127
Fargo ND 58104

A. C. Johnson
Box 2643, 1736-8 Street So.
Fargo ND 58108

Jolene F. Gress
746 8th Ave. SW
Dickinson ND 58601

Gerald T. Rixen
7821 Arroyo Dr.
Paradise Valley AZ 0

Dennis J. Rixen
117 2nd Ave. E
Dickinson ND 58601

JRH Enterprises
3960 87th Ave. SW
Richardton ND 58625



Jennifer Anne Hischer
445 31st Ave. E
West Fargo ND 58078-8301

John J. Zacher
2221 Merlot Cr.
Fort Collins CO 80528

James and Mary Ann Walby
502 2nd St. SW
Bowman ND 58623-4533

Daniel Walby
1486 13th St. W
Dickinson ND 58623

Terry Messmer
220 Buckingham Dr
Providence UT 84332-9669

Carrie Gerving
4245 62nd Ave.
Glen Ullin ND 58631

Donald and Venita F. Blatz, Trustees
of the Blatz Revocable Trust
216 Capitol Dr.

Appleton W1 54911-1204

Grace Rixen-Handford
4496 85th Ave. SW
Richardton ND 58652

Melodie Joy Alt
7015 County Road 4
Grafton ND 58237

Betty L. Zacher
261 Boothill Rd.
Custer SD 57730-6223

Lynn M. Groh
16147 Harvard Ln.
Lakeville MN 55044

Todd Walby
P.O. Box 784
Bowman ND 58623

Jason Walby
2403 Benders Place
Mandan ND 58554

Timothy Messmer
1245 Holly St.
Denver CO 80220

Kathy L Hoyt, as Trustee of the
Pauline E. Messmer Family Trust
1031 Fir Ave.
Dickinson ND 58601

Russell James Messmer, as Trustee
of the f E. Messmer
Family Mineral Trust
10695 Annette Ct.
Portland OR 97229-8801

Farm Credit Services of
Mandan, FLCA
1600 Old Red Trail
Mandan ND 58554

Cheryl H. Keenan
15922 Dunmoor
Houston TX 77059

Kathleen A. Porubensky
6305 Mountain Meadow Dr.
Blackhawk SD 57718

Richard A. Zacher
105 Buckboard Ct.
Custer SD 57730

Scott Walby
P.O. Box 109
Bowman ND 58623

Eric Walby
207 9th Ave. NW
Bowman ND 58623

Victoria Jessop
P.O. Box 265
Mott ND 58646

Bob Morland, Trustee of the
Roy J. Messmer Living Trust
15 S Main St.
Bowman ND 58623

Tracy John Rixen and
Debbie Ann Rixen
8429 44th ST. SW

Richardton ND 58652

Joy Beth Mische
1335 State Highway 30
Pipestone MN 56164

Janice Faye Wahlers
44628 308th Street
Mission Hill SD 57046



Dorothy Palm Monte
12420 S.E. Steele
Portland OR 97236

Geriann Palm Courtney
10485 SW Kiowa Street
Tualatin OR 97062

Nancy Schmidt
533 South 17th Street
Bismarck ND 58504

Adobe Oil Company
Petroleum Life Building
Midland TX 79701

Jason R. Tormaschy
and Hannah Tormaschy
8749 Hwy 10
Richardton, ND 58652

Phillip Messer, Jr.

and Betty Messer

8510 52nd St SW
Richardton, ND 58652

Kenneth Moore
and Monica Moore
Box 56
Taylor, ND 58656

73106374.1
73106374.1

Angela Palm Brouillette
24335 S. Brockway Road
Oregon City OR 97045

Michael Palm
6627 SE Mabel Avenue
Milwaukee OR 97267

Benjamin B. Saunders, Frances Fohs
Sohn and Fred Sohn
1116 SE Terrace St.
Roseburg OR 97470

SFER Properties - A, Inc.
1616 South Voss; Suite 1000
Houston TX 77057

Lenard Luithle &
Mary Ann Luithle
PO Box 100
Richardton, ND 58652

ROUGHRIDER ELECTRIC
COOPERATIVE, INC.
PO Box 1038
Dickinson, ND 58602

Duane Mischel
PO Box 848
West Fargo, ND 58078

Mary Teresa Palm Miller
11272 SE 64th Avenue
Milwaukee OR 97222

Chantra Boehm
2120 South 12th Street; Apt. 112
Bismarck ND 58504

Charlotte R. Richards, Trustee, Fohs
Sohn Oil and Gas Trust
P.O. Box 1001
Roseburg OR 97470

Leonard Hueske
PO Box 311
Richardton, ND 58652

Gerald L. Hoff and Koleen Hoff
422 st Ave W
Richardton, ND 58652

Dorothy Frederick
212BSt. N
Richardton, ND 58652

Chantra Boehm
1915 N 115th Street, Unit #2
Bismarck, ND 58501-2031



BEFORE THE INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

CASE NO. 28848

On a motion of the Commission to consider the
application of Red Trail Energy LLC for a storage
facility permit for geologic storage of carbon
dioxide pursuant to NDCC Ch. 38-22 and NDAC
Ch. 43-05-01.

AFFIDAVIT OF SERVICE BY MAIL

STATE OF NORTH DAKOTA )
) ss.
COUNTY OF BURLEIGH )

Amber Nelson, being first duly sworn, deposes and says that on the 9th day of July, 2021,
she served the attached:

Memo; and
Notice of Hearing

by placing a true and correct copy thereof in an envelope addressed as follows:
See attached Exhibit A

and depositing the same, with postage prepaid, certified mail, return receipt requested, in the United
States mail at Bismarck, North Dakota.

r' l'//’/
///,4/ 7 ’1' 7

f y 7

Am\ber Nelson

Subscribed and sworn to before me this 9th day of July, 2021.

# {
EN i )
T Ol

State of North Dakota ; '
My Commission Expires June 26, 2023 Notary Public

My Commission expires:

73385103.1



AMBROSE HOFF AND
CHARLOTTE HOFF
3713 86 TH AVENUE SW
RICHARDTON ND 58652

WILLIAM ROBINSON
552 E JACKSON ST.
RIPON, WI 54971

JAMES HOFF
PO BOX 74
CARSON, ND 58529

REGINA V. MESSMER
145 WILSON ST.
CARRINGTON, ND 58421

JOEL AND LINDA ZIMMERMAN.
TRUSTEES OF THE ZIMMERMAN
LIVING TRUST
18051 N 49TH DR
GLENDALE. AZ 85308

BRUCE C. FIELDE. AS TRUSTEE OF THE
BRUCE C. FIELDE REVOCABLE TRUST,
DATED THE 13TH DAY OF JULY, 2015
2108 18TH AVENUE S
FARGO, ND 58103

RANDY MISCHEL
PO BOX 3252
DICKINSON, ND 58602

ESTATE OF JERRY SCHNELL
2050 PACIFIC BEACH DR
UNIT 309
SAN DIEGO, CA 92109

JENNIFER ANNE HISCHER
970 ALBERT DR W
WEST FARGO, ND 58078

AMBROSE R. HOFF AND
CHARLOTTE HOFF
3713 36TH AVE. SW

RICHARDTON ND 58652

NAOMI ELKINS
131 BOISE AVENUE #1,
BISMARCK, ND 58504

SOMERSET DEVELOPMENT, INC.
1412 MAIN ST, STE. 2400
DALLAS TX 75202-4011

SFER PROPERTIES - A, INC.
1616 S VOSS ROAD, SUITE 1000
HOUSTON TX 77057

GERALD R. BARTH AND MARY ANN
BARTH AS TRUSTEES OF THE GERALD
AND MARY BARTH TRUST DATED
JANUARY 13. 2015
302 PARRISH ST.

GENOA, WI 54632

BRUCE C. FIELDE, AS TRUSTEE OF THE
BRUCE C. FJELDE REVOCABLE TRUST,
DATED THE 13TH DAY OF JULY, 2015
33RD AVEE, APT. 224
WEST FARGO, ND 58078

RANDY MISCHEL
232 TELSTAR DR.
BISMARCK, ND 5850

CARLA SCHNELL
2050 PACIFIC BEACH DR
UNIT 309
SAN DIEGO, CA 92109

KENNETH MOORE
AND MONICA MOORE
8465 39TH ST SW
RICHARDTON, ND 58652-9408

EXHIBITA

AMBROSE R. HOFF AND
CHARLOTTE HOFF
8601 HWY 10 E
RICHARDTON ND 58652

TRACKER RESOURCES
DEVELOPMENT II LLC
1001 17TH ST. SUITE 1000
DENVER CO 80202

REGINA V. MESSMER
310 9TH AVE SE
DEVILS LAKE, ND 58301

JOEL AND LINDA ZIMMERMAN.
TRUSTEES OF THE ZIMMERMAN
LIVING TRUST
14602 N SHIPROCK DR.

SUN CITY, AZ 85351

GERALD R. BARTH AND MARY ANN
BARTH AS TRUSTEES OF THE GERALD
AND MARY BARTH TRUST DATED
JANUARY 13,2015
375 COUNTY ROAD 302
DURANGO, CO 81303

ROBERT D. BARTH
PO BOX 270
NEW LEIPZIG, ND 58562

BONNIE J. SAETZ
1570 14TH ST W
DICKINSON, ND 58601

CAREY D. RUMMEL
523 APPLETREE LN
MOORHEAD, MN 56560

DUANE MISCHEL
5828 AUTUMN DR S
FARGO, ND 58104-7654



JOHN D. BARTH AND EDITH A, BARTH,
AS CO-TRUSTEES OF THE JOHN AND
EDITH BARTH FAMILY MINERAL TRUST
DATED AUGUST 10. 2015
5582 BISHOPS BLVD S
FARGO. ND 58104-7251

VICTORIA JESSOP
PO BOX 1802
EUNICE, NM 88231-1802

PATRICK M. CARROLL AND
BONNIE M. CARROLL
306 2ND AVE SW
DICKINSON, ND 5860!-5715

733790031

JANE HOFF HOTZ
1184 59TH AVE SW
BEULAH, ND 58523-9570

GEORGE GRESS
13439 E 54TH DR
YUMA, AZ 85367-8458

JANE HOFF HUTZ
1184 59TH AVE SW
BEULAH, ND 58523-9570

VICTOR MESSMER
AND CLARA MESSMER
704 E ASH AVE APT 211

GLEN ULLIN, ND 58631-7127

PATRICK M. CARROLL AND
BONNIE M. CARROLL
PO BOX 113
MOFFIT, ND 58560-0113



BEFORE THE INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

CASE NO. 28848

On a motion of the Commission to consider the
application of Red Trail Energy LLC for a storage
facility permit for geologic storage of carbon
dioxide pursuant to NDCC Ch. 38-22 and NDAC
Ch. 43-05-01.

AFFIDAVIT OF SERVICE BY MAIL

STATE OF NORTH DAKOTA )
)88,
COUNTY OF BURLEIGH )

Amber Nelson, being first duly sworn, deposes and says that on the 13th day of July, 2021,
she served the attached:

Memo; and
Notice of Hearing

by placing a true and correct copy thereof in an envelope addressed as follows:
See attached Exhibit A

and depositing the same, with postage prepaid, certified mail, return receipt requested, in the United

States mail at Bismarck, North Dakota.

Amber Nelson™

Subscribed and sworn to before me this 13th day of July, 2021.

LYN ODDEN ,,f
Notary Pub\lckota ~ A
State of North Dal 6,208

My Commission Expires June 26 Notary Publlc
My Commission expires:

733851031



Emil M. Hoff Great Northern Properties

c/o Theodore Hoff Ll ey Kevin. Frederick
4892 E Shoreline Dr c/o Capitol Corporate Services Inc. 8455 Highway 10 E
Ce by i 26 W Sixth Ave. Richardton, ND 58652
Post Falls, ID 83854-6854 Helena, MT 59601
Mark Stockie Michael Palm Peggy A. Rummel
795 Montview Way 3200 SE Silverleaf Ln Unit 9 6611 4TH ST NE
Springfield, OR 97477-3679 Portland, OR 97267-2815 Carrington, ND 58421-8916

Peggy A. Rummel
1900 Main St
Carrington, ND 58421-8616

EXHIBIT A



BEFORE THE INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

CASE NO. 28848

On a motion of the Commission to consider the
application of Red Trail Energy LLC for a storage
facility permit for geologic storage of carbon
dioxide pursuant to NDCC Ch. 38-22 and NDAC
Ch. 43-05-01.

AFFIDAVIT OF SERVICE BY MAIL

STATE OF NORTH DAKOTA )
) ss.
COUNTY OF BURLEIGH )

Amber Nelson, being first duly sworn, deposes and says that on the 20th day of July, 2021,
she served the attached:

Memo; and
Notice of Hearing

by placing a true and correct copy thereof in an envelope addressed as follows:
See attached Exhibit A

and depositing the same, with postage prepaid, certified mail, return receipt requested, in the United

States mail at Bismarck, North Dakota.

Amber Nelsén

Subscribed and sworn to before me this 20th day of July, 2021.

AN

LYN ODDEN I PR P |
Notary Public ) {‘ & E J
S i W< m (dklo
My Commission Expires June 26, 2023 Nota r;#”'ublic\
My Commission expires:

734516311



Timothy Messmer
1245 S Holly Street
Denver, CO 80246-3234

Anthony Messmer and Karen Messmer,
Trustees of TK Messmer Mineral Trust

1990 Mesquite Loop
Bismarck, ND 58503-0198

Jeanne (Jean) Ann Pechtl
F/K/A Jeanne Betlaf
409 Tamarack DR
Rapid City, SD 57701-7676

St. John's Lutheran Church
387 S Central Ave
Beach, ND 58621

73448227.1

Karen Messmer
1990 Mesquite Loop
Bismarck, ND 58503-0198

Kathy L. Hoyt, Trustee of Pauline E.
Messmer Family Tr. dtd Aug. 10, 2011

3777 Molon Labe PL
Mandan, ND 58554-7848

St. John's Lutheran Church
146 6th AVE W
Dickinson, ND 58601

Edwérd Wehri
1501 37th Ave APT A9
Oakland, CA 94601

EXHIBIT A

Dwight F. Schank
868 17th STE
Dickinson, ND 58601-3458

Dorothy Frederick
8451 Highway 10 E
Richardton, ND 58652-9404

St. John's Lutheran Church
120 Elliott Street
Sentinel Butte, ND 58654



BEFORE THE INDUSTRIAL COMMISSION

STATE OF NORTH DAKOTA

CASE NO. 28848

On a motion of the Commission to consider the
application of Red Trail Energy LLC for a storage
facility permit for geologic storage of carbon
dioxide pursuant to NDCC Ch. 38-22 and NDAC
Ch. 43-05-01.

AFFIDAVIT OF SERVICE BY MAIL

STATE OF NORTH DAKOTA )
) ss.
COUNTY OF BURLEIGH )

Amber Nelson, being first duly sworn, deposes and says that on the 21st day of July, 2021,

she served the attached:

Memo; and
Notice of Hearing

by placing a true and correct copy thereof in an envelope addressed as follows:

See attached Exhibit A

and depositing the same, with postage prepaid, certified mail, return receipt requested, in the United

States mail at Bismarck, North Dakota.

57 i
i o /7
/ 111/ v / 7,{-_/'/
{ UEH] f e gl

Amber Nels6n

Subscribed and sworn to before me this 21st day of July, 2021.

LYN ODDE{_Q
Notary Pubiic
State of North Dakota

/NotaryPublic

My Commission expires:

My Commission Expires June 26, 2023

73456064 .1



Adobe Oil Company Williams Mineral Investments , LLC
Joyce Kastner

c/o Devon Energy Corporation ¢/o JAMES L \(VILL.IAMS 1 4720 Ighacio Ave,
33 West Sheridan Avenue 1235 Morningside Dr Loveland. CO 80538-6842
Oklahoma City, OK 73102 Casselton, ND 58012-3713 !

Youngblood LTD Theodore Hoff Sharon Schaefer a/k/a
c/o Penny L. Youngblood 4892 E Shoreline Dr Sharon Hoff Schaefer
2488 Fairview Rd. 1801 NW 92ND St.

. D 83854-
Millsap, TX 76066 USA Pafie AL, (RASES TREat Vancouver, WA 98665-6627

Darcie M. Rummel
2929 Chicago Ave., Unit 1109
Minneapolis, MN 55407-5014

EXHIBIT A



BEFORE THE INDUSTRIAL COMMISSION

STATE OF NORTH DAKOTA

CASE NO. 28848

On a motion of the Commission to consider the
application of Red Trail Energy LLC for a storage
facility permit for geologic storage of carbon
dioxide pursuant to NDCC Ch. 38-22 and NDAC
Ch. 43-05-01.

AFFIDAVIT OF SERVICE BY MAIL

STATE OF NORTH DAKOTA )
) ss.
COUNTY OF BURLEIGH )

Amber Nelson, being first duly sworn, deposes and says that on the 23rd day of July, 2021,
she served the attached:

Memo; and
Notice of Hearing

by placing a true and correct copy thereof in an envelope addressed as follows:
See attached Exhibit A

and depositing the same, with postage prepaid, certified mail, return receipt requested, in the United

States mail at Bismarck, North Dakota.

Amber Nelsoft”

Subscribed and sworn to before me this 23rd day of July, 2021.

LYN ODDEN

Notary Public “‘ <] ¥ = 71
State of North Daknta — - ) ) .6* .’L w'-"“ P
My Commission Expires Ju-e 26, 2023 Notaty Public

My Commission expires:

734793501



Mitch Erdle Gerald Rixen Jerry Thomas Rixen
3475 83RD AVE 724 SAINT LOUIS PL 18366 260TH ST
HEBRON, ND 58638-9620 BISMARCK, ND 58504-7106 FERGUS FALLS, MN 56537-7426

EXHIBITA

73479296.1



BEFORE THE INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

CASE NO. 28848

On a motion of the Commission to consider the
application of Red Trail Energy LLC for a storage
facility permit for geologic storage of carbon
dioxide pursuant to NDCC Ch. 38-22 and NDAC
Ch. 43-05-01.

AFFIDAVIT OF SERVICE BY MAIL

STATE OF NORTH DAKOTA )
) ss.
COUNTY OF BURLEIGH )

Kim Nagel, being first duly sworn, deposes and says that on the 29th day of July, 2021, she
served the attached:

Memo; and
Notice of Hearing

by placing a true and correct copy thereof in an envelope addressed as follows:
See attached Exhibit A

and depositing the same, with postage prepaid, certified mail, return receipt requested, in the United

States mail at Bismarck, North Dakota.
W/
~

Kim Nagel

Subscribed and sworn to before me this 29th day of July, 2021.

LYN ODDEN
Notary Public
State of North Dakota
My Commission Expires June 26, 2023

otary Public
My Commission expires:

735270891



Tristan Hoff Marie Hoff Victor Gress

426 ROAD 261 911 N MANDAN ST 488 NW 6TH AVE APT 12
GLENDIVE, MT 59330-9534 BISMARCK, ND 58501-3507 CANBY, OR 97013-3538
EXHIBIT A

73527069.1



BEFORE THE INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

CASE NO. 28848

On a motion of the Commission to consider the
application of Red Trail Energy LLC for a storage
facility permit for geologic storage of carbon
dioxide pursuant to NDCC Ch. 38-22 and NDAC
Ch. 43-05-01.

AFFIDAVIT OF SERVICE BY MAIL

STATE OF NORTH DAKOTA )
) ss.

COUNTY OF BURLEIGH )

Amber Nelson, being first duly sworn, deposes and says that on the 2nd day of August, 2021,
she served the attached:

Memo; and
Notice of Hearing

by placing a true and correct copy thereof in an envelope addressed as follows:

Teresa Hoff
1220 Imperial Dr.
Bismarck, ND 58504-7510

and depositing the same, with postage prepaid, certified mail, return receipt requested, in the United

States mail at Bismarck, North Dakota. .
(ST s

Amber Neiso;{ . .

Subscribed and sworn to before me this 2nd day of August, 2021.

LYN ODDEN N ¥ P A

Notary Public (R / N A AN
State of North Dakota ' ] - TR
My Commission Expires June 26, 2023 Notary Public

My Commission expires:
7356542971



BEFORE THE INDUSTRIAL COMMISSION
STATE OF NORTH DAKOTA

CASE NO. 28848

On a motion of the Commission to consider the
application of Red Trail Energy LLC for a storage
facility permit for geologic storage of carbon
dioxide pursuant to NDCC Ch. 38-22 and NDAC
Ch. 43-05-01.

AFFIDAVIT OF SERVICE BY MAIL

STATE OF NORTH DAKOTA )
) ss.
COUNTY OF BURLEIGH )

Amber Nelson, being first duly sworn, deposes and says that on the 4th day of August, 2021,
she served the attached:

Memo; and
Notice of Hearing

by placing a true and correct copy thereof in an envelope addressed as follows:
see attached Exhibit A
and depositing the same, with postage prepaid, certified mail, return receipt requested, in the United

States mail at Bismarck, North Dakota. %éélﬂ

Amber Nelsort”

Subscribed and sworn to before me this 4th day of August, 2021.

LYN ODDEN
Notary Public
State of North Dakota i
My Commission Expires June 26, 2023 Ol ©
My Commission expires:

73584053.1



Alicia Holum Cheryl Harriet Keenan Cheryl Harriet Keenan
5512 64TH AVE NW 4626 STERLING WOOD WAY 4626 STERLING ST
GIG HARBOR, WA 98335-6647 HOUSTON, TX 77059-3168 HOUSTON, TX 77051-2632

EXHIBIT A

73584038.1









Kadrmas, Bethany R.

From: Meidinger, Lorna B.

Sent: Thursday, July 15, 2021 10:23 AM

To: Kadrmas, Bethany R.

Subject: RE: North Dakota Industrial Commission Notice of Hearing
Attachments: 21-0455 NSS.pdf

Ms. Kadrmas,
Attached is the review for this one.

Lorna Meidinger

Historic Preservation Specialist

State Historical Society of North Dakota
612 E Boulevard Ave

Bismarck, ND 58505

701.328.2089

From: Peterson, Bill <billpeterson@nd.gov>

Sent: Friday, July 9, 2021 9:13 AM

To: Clark, Andrew <andrewclark@nd.gov>; Meidinger, Lorna B. <lbmeidinger@nd.gov>; Steckler, Lisa L.
<Isteckler@nd.gov>

Subject: Fwd: North Dakota Industrial Commission Notice of Hearing

Get Outlook for iOS

From: Kadrmas, Bethany R. <brkadrmas@nd.gov>
Sent: Friday, July 9, 2021 8:52:24 AM
Subject: North Dakota Industrial Commission Notice of Hearing

The attached Notice of Hearing is sent pursuant to North Dakota Administrative Code Section 43-05-01-08(5).
The fact sheet, storage facility permit application, draft permit, and supplement filings are available for download
at: https://www.dmr.nd.gov/oilgas/GeoStorageofCO2.asp

Please contact our office if you have any questions.

Bethany Kadrmas
Legal Assistant, Oil and Gas Division

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

NORTII

DGL(EEL | Mineral Resources

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



e
ﬁ STATE HISTORICAL SOCIETY HISTORY FOR M&uiow.

OF NORTH DAKOTA

July 15, 2021

Lynn D. Helms

ND Mineral Resources

600 E Boulevard Ave - Dept 405
Bismarck, ND 58505-0840

ND SHPO Ref: 21-0455 Case No. 28848, 28849, 28850: Application of Red Trail Energy, LLC in
portions of [T139N R92W Sections 9-15 and 22-23] in Stark County, North Dakota

Dear Director Helms,

We reviewed ND SHPO Ref: 21-0455 Case No. 28848, 28849, 28850: Application of Red Trail
Energy, LLC in portions of [T139N R92W Sections 9-15 and 22-23] in Stark County, North Dakota.
Based on the documentation, the area of potential effect for cultural resources from this
project is in portions of TI39N R92W Sections 4, 9, and 10. There are no significant sites in this
area.

Thank you for the opportunity to review this project under North Dakota cultural resources

consultation. This letter does not serve as federal agency consultation or SHPO consultation for
compliance with Section 106 of the National Historic Preservation Act of 1966, as amended, (36
CFR Part 800), or the National Environmental Policy Act, as amended, (42 U.S.C. §§ 4321- 4347).

If you have any questions, please contact Lorna Meidinger, Historic Preservation Specialist at
(701) 328-2089 or Ibmeidinger@nd.gov

for William D. Peterson PhD
Director, State Historical Society of North Dakota

Sincerely,

SS10-1¢

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



Case No.: 28848
Date Established: July 7, 2021

DRAFT STORAGE FACILITY PERMIT

STORAGE FACILITY FOR CARBON SEQUESTRATION UNDER THE
NORTH DAKOTA UNDERGROUND INJECTION CONTROL PROGRAM

In compliance with North Dakota Century Code Chapter (NDCC) 38-22 (Carbon Dioxide
Underground Storage) and North Dakota Administrative Code (NDAC) Chapter 43-05-01 (Geologic
Storage of Carbon Dioxide), Red Trail Energy LLC has applied for a carbon dioxide storage facility
permit. A draft permit does not grant the authorization to inject. This is a document prepared under
NDAC 43-05-01-07.2 indicating the Commission’s tentative decision to issue a storage facility permit.
Before preparing the draft permit, the Commission has consulted with the Department of
Environmental Quality and determined the storage facility permit application to be complete. The
draft permit contains permit conditions required under NDAC 43-05-01-07.3 and 43-05-01-07.4. A
fact sheet is included and contains the following information:

1. A brief description of the type of facility or activity which is the subject of the draft permit.
2. The quantity and quality of the carbon dioxide which is proposed to be injected and stored.
3. A brief summary of the basis for the draft permit conditions, including references to applicable
statutory or regulatory provisions.
4. The reasons why any requested variances or alternatives to required standards do or do not
appear justified.
5. A description of the procedures for reaching a final decision of the draft permit, including:
a. The beginning and ending dates of the comment period.
b. The address where comments will be received.
c. The date, time, and location of the storage facility permit hearing.
d. Any other procedures by which the public may participate in the final decision.
6. The name and telephone number of a person to contact for additional information.

This draft permit has been established on July 7, 2021 and shall remain in effect until a storage
facility permit is granted under NDAC 43-05-01-05, unless amended or terminated by the
Department of Mineral Resources (commission).

Stephen Fried, Geologist
Department of Mineral Resources
Date: July 7, 2021



APPLICANT

Red Trail Energy LLC
PO Box 11
Richardton, ND 58652

PERMIT CONDITIONS (NDAC 43-05-01-07.3)

. The storage operator shall comply with all conditions of the permit. Any

noncompliance with the permit constitutes a violation and is grounds for
enforcement action, including permit termination, revocation, or modification
pursuant to NDAC 43-05-01-12.

. In an administrative action, it shall not be a defense that it would have been

necessary for the storage operator to halt or reduce the permitted activity in order
to maintain compliance with the conditions of the permit.

. The storage operator shall take all reasonable steps to minimize or correct any

adverse impact on the environment resulting from noncompliance with the storage
facility permit.

. The storage operator shall develop and implement an emergency and remedial

response plan pursuant to section 43-05-01-13.

. The storage operator shall at all times properly operate and maintain all storage

facilities which are installed or used by the storage operator to achieve compliance
with the conditions of the storage facility permit. Proper operation and
maintenance include effective performance, adequate funding, adequate operator
staffing and training, and adequate laboratory and process controls, including
appropriate quality assurance procedures. This provision requires the operation
of backup or auxiliary facilities or similar systems only when necessary to achieve
compliance with the conditions of the storage facility permit.

. The permit may be modified, revoked and reissued, or terminated pursuant to

section 43-05-01-12. The filing of a request by the storage operator for a permit
modification, revocation and reissuance, or termination, or a notification of planned
changes or anticipated noncompliance, does not stay any permit condition.

. The injection well permit or the permit to operate an injection well does not convey

any property rights of any sort or any exclusive privilege.

. The storage operator shall furnish to the commission, within a time specified by

the commission, any information which the commission may request to determine
whether cause exists for modifying, revoking and reissuing, or terminating the
permit, or to determine compliance with the permit. The storage operator shall also



furnish to the commission, upon request, copies of records required to be kept by
the storage facility permit.

9. The storage operator shall allow the commission, or an authorized representative,
upon the presentation of credentials and other documents as may be required by
law, to:

a. Enter upon the storage facility premises where records must be kept under
the conditions of the permit;

b. At reasonable times, have access to and copy any records that must be
kept under the conditions of the permit;

c. Atreasonable times, inspect any facilities, equipment, including monitoring
and control equipment, practices, or operations regulated or required under
the permit; and

d. Atreasonable times, sample or monitor for the purposes of assuring permit
compliance, any substances or parameters at any location.

10.The storage operator shall prepare, maintain, and comply with a testing and
monitoring plan pursuant to section 43-05-01-11.4.

11.The storage operator shall comply with the reporting requirements provided in
section 43-05-01-18.

12.The storage operator must obtain an injection well permit under section 43-05-01-
10 and injection wells must meet the construction and completion requirements in
section 43-05-01-11.

13.The storage operator shall prepare, maintain, and comply with a plugging plan
pursuant to section 43-05-01-11.5.

14.The storage operator shall establish mechanical integrity prior to commencing
injection and maintain mechanical integrity pursuant to section 43-05-01-11.1.

15.The storage operator shall implement the worker safety plan pursuant to section
43-05-01.13.

16.The storage operator shall comply with leak detection and reporting requirements
pursuant to section 43-05-01-14.

17.The storage operator shall conduct a corrosion monitoring and prevention program
pursuant to section 43-05-01-15.

18.The storage operator shall prepare, maintain, and comply with the area of review
and corrective action plan pursuant to section 43-05-01-05.1.



19.The storage operator shall maintain financial responsibility pursuant to section 43-
05-01-09.1

20.The storage operator shall maintain and comply with post-injection site care and
facility closure plan pursuant to section 43-05-01-19.

CASE SPECIFIC PERMIT CONDITIONS

1. NDAC 43-05-01-11.4, subsection 1, subdivision b, The operator shall notify the
commission within 24 hours of failure or malfunction of surface or bottom hole
gauge in the RTE 10 (WF# 37229 — SESE 10-139N-92W) injector.

2. NDAC 43-05-01-11.4, subsection 1, subdivision ¢ and NDAC 43-05-01-11,
subsection 14, The operator has run an initial ultrasonic log capable of evaluating
internal and external pipe condition. The operator shall after 1 year from the date
of first injection, run an ultrasonic or other log capable of evaluating internal and
external pipe condition to establish a baseline for corrosion monitoring. Dependent
on evaluation, the operator shall run a log with the same capabilities on a 5 year
schedule, unless analysis of corrosion coupons necessitate a more frequent
schedule.

3. NDAC 43-05-01-11.4, subsection 1, subdivision d and NDAC 43-05-01-13,
subsection 2, The operator shall cease injection immediately, take all steps
reasonably necessary to identify and characterize any release, implement the
emergency and remedial response plan approved by the commission, and notify
the commission within 24 hours of carbon dioxide detected above the confining
zone.

4. NDAC 43-05-01-11.4, subsection 1, subdivision e and NDAC 43-05-01-11.1
subsections 3 and 5, External mechanical integrity shall be continuously monitored
with the installed fiber optic line. The commission must be notified within 24 hours
should the fiber optic line fail. The commission must be notified prior to severing
the line above the confining zone if such an action becomes necessary for remedial
work.

5. NDAC 43-05-01-11.4, subsection 1, subdivision h, paragraph 1, Surface air and
soil gas monitoring is required, and is planned by the operator in Section 4.4.3
(Surface Leak Detection and Monitoring Plan) of its permit.

6. NDAC 43-05-01-10, subsection 9, subdivision ¢, NDAC 43-05-01-11, subsection
15, and NDAC 43-05-01-11.1, subsection 2, The operator shall notify the
commission at least 48 hours in advance to witness a mechanical integrity test of
the tubing-casing annulus. The packer must be set within 100’ of the upper most
perforation and in the 13CR-80 casing. The subsequent test shall be 1 year from



the date of first injection. Dependent on evaluation, the operator shall run the same
test on a 5 year schedule.

. NDAC 43-05-01-11, subsections 3 and 5, The operator shall continuously monitor
the surface casing-production casing annulus with the installed fiber optic line, and
a gauge not to exceed 300 psi. The commission must be notified in advance if
there is pressure that needs to be bled off.

Fact Sheet

Description of Facility

The Red Trail Energy (RTE) facility is a 64 million gallon dry mill ethanol production
plant located in Stark County, North Dakota, near the city of Richardton. It has
been in operation since January 2007. RTE emits carbon dioxide from the
fermentation process during ethanol production.

Quantity and Quality of Carbon Dioxide Stream

The RTE facility emits an annual average of 180,000 metric tons of carbon dioxide
that is expected to be captured, dehydrated, compressed, and then injected. The
projected composition of the carbon dioxide stream is greater than 99.9% carbon
dioxide with trace quantities (0.1%) of nitrogen and oxygen.

Summary of Basis of Draft Permit Conditions

The case specific permit conditions are unique to this storage facility, and not
indicative of conditions for other storage facility permits. The conditions take into
consideration the equipment proposed for this storage facility. Regulatory
provisions for these conditions are all cited from NDAC Chapter 43-05-01
(Geologic Storage of Carbon Dioxide).

Reasons for Variances or Alternatives

Draft Permit Section Ill. Case Specific Conditions are referenced below by number
from aforementioned section

4. NDAC 43-05-01-11.4, subsection 1, subdivision e, requires a demonstration of
external mechanical integrity at least once per year until the injection well is
plugged. NDAC 43-05-01-11.1, subsection 3 requires the storage operator to, at
least annually, determine the absence of significant fluid movement by running an
approved tracer survey or temperature log or noise log. The installed fiber optic
line shall provide a continuous temperature log for the length of the wellbore.



5.

7. NDAC 43-05-01-11, subsection 3, requires sufficient cement used on the long
string casing to fill the annular space behind the casing to the surface of the
ground. The Broom Creek Formation is at a depth of 6379 feet measured depth
(MD). The top of carbon dioxide resistant cement in the RTE 10 stratigraphic well,
determined by a Schlumberger isolation scanner — run July 30, 2020, is at 3937
feet MD; the top of non-channeled cement is approximately 2750 feet MD. Above
2750 feet MD, cement is present to 500 feet MD, but would not prevent the flow of
liquids or gas behind pipe. NDAC 43-05-01-11, subsection 5, states the
commission may approve an alternative method of cementing in cases where
cement cannot be recirculated to the surface, provided the storage operator can
demonstrate by using logs that the cement does not allow fluid movement behind
the long string casing. The base of the deepest source of drinking water, the Fox
Hills Formation, is at a depth of 1778 feet MD. The surface casing is set to a depth
of 1952 feet MD. The next source of fluid is the Inyan Kara Formation at a depth
of 4853 feet MD. The commission finds that cement is present to prevent the
movement of fluid from all sources. The surface casing-long string casing annulus
shall be monitored by a fiber optic line and by a 300 psi or less surface gauge. The
commission finds remediation shall potentially damage long term mechanical
integrity by means of perforating the long string casing. Furthermore, an additional
avenue for early detection of fluid or gas migration above the storage reservoir, via
the surface casing-long string casing annulus, would be lost and counterproductive
to protection of underground sources of drinking water.

Procedures Required for Final Decision

The beginning and ending dates of the comment period:
July 7, 2021 to 5:00 P.M. CDT August 11, 2021

The address where comments will be received:
Oil and Gas Division, 1016 East Calgary Avenue, Bismarck, North Dakota 58503-5512
or brkadrmas@nd.gov

Date, time, and location of the storage facility permit hearing:
August 12, 2021 9:00 A.M. CDT at 1000 East Calgary Avenue, Bismarck, North Dakota

58503

Any other procedures by which the public may participate in the final decision:
At the hearing, the Commission will receive testimony and exhibits of interested parties.

6.

Contact for Additional Information

Draft Permit Information: Stephen Fried — sjfried@nd.gov — 701-328-8020
Hearing Information: Bethany Kadrmas — brkadrmas@nd.gov — 701-328-8020
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Kadrmas, Bethany R.

From: Fried, Stephen J.

Sent: Thursday, July 8, 2021 5:12 PM

To: Kadrmas, Bethany R.

Subject: FW: RTE Storage Facility Permit Correction
Attachments: Appendix E final.pdf

From: Connors, Kevin <kconnors@undeerc.org>

Sent: Thursday, July 8, 2021 5:08 PM

To: Fried, Stephen J. <sjfried@nd.gov>

Cc: dustin@redtrailenergy.com; Bender, Lawrence <LBender@fredlaw.com>; Leroux, Kerryanne <kleroux@undeerc.org>
Subject: RTE Storage Facility Permit Correction

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

Stephen,

The Red Trail Energy (RTE) Storage Facility Permit (SFP) Appendix E contains multiple errors with incorrect table and
figure numbers. These errors occurred through an auto generated function when the document was converted to pdf
format. RTE has corrected the errors in Appendix E of the SFP and has uploaded the supplemental document to replace
the previously filed Appendix E. In addition, the full SFP with the corrected Appendix E has also been uploaded.

We are providing a detailed description of the discrepancies found in Appendix E. The “Storage Facility Permit” and
“Figure/Table Number and Description” columns contain incorrect references to the table and figure numbers in the
SFP. The following items have been corrected:

e Geologic exhibits
o b—many labeling errors, whole figure/table cell has numerous errors
= table 2-2 in text should be labeled 2-6. Table 2-3 in text should be labeled 2-8

o d—figure 7 is listed twice, second instance should be 2-8
o f—figure 2-9 should be labeled 2-47
o g-figure 2-10 should be labeled 2-47
o h—table 2-6 should be labeled 2-21, figure 2-11 should be labeled 2-47
o |- many labeling errors, figures 2-12 through 2-16 are incorrect and should be labeled the following: 2-8,
2-9,2-10, 2-11a, 2-11b, 2-12, 2-13
= Table 2-7 in text should be labeled 2-1, table 2-8 should be labeled 2-6
o M —figure 2-17 should be labeled 2-12
o N-—figure 2-18 should be labeled 2-12
o O-—figure 2-19a should be labeled 2-11a, figure 2-20 should be labeled 2-20
o P —figure 2-21 should be labeled 2-11a, and figure 2-22 should be labeled 2-13
o R=intext table 2-9 should be labeled 2-17, table 2-110 should be labeled 2-3
o S-—figures 2-23/2-24 should be labeled 2-30 and 2-31
e AOR
o A—figure 3-1 should be labeled 3-2

o E—figure 3-5 should be labeled 3-2
o G -—figure 3-4 should be figure 3-6



o H—table within text column should be labeled 3-1
e Required Plans
o A-—table should be labeled 4-5
o eff—figures 4-3/4-4/4-5 should be labeled 4-4/4-5/4-6
o g-—Tables 4-2/4-3/4-4/ 4-5/figure 4-6 should be relabeled as the following: tables 4-6/4-7/4-10/4-
11/figure 4-3
e Storage Operations
o Table 4-6 should be labeled 4-12

Kevin Connors

Principal Policy & Regulatory Strategist
Energy & Environmental Research Center
University of North Dakota

15 North 23rd Street, Stop 9018

Grand Forks, ND 58202-9018

Office: (701) 777-5236| Cell: (512) 969-8042
kconnors@undeerc.org |www.undeerc.org




STORAGE FACILITY PERMIT REGULATORY COMPLIANCE TABLE

NDAC
Reference

Permit
Item

Storage Facility Permit
(section; see main body for reference cited)

Figure/Table Number and
Description

Requirement

NDCC 38-22-06

An affidavit of mailing certifying that

Red Trail Energy (RTE) has identified the owners (surface and mineral); in addition, no mineral lessees or operators of

3 Eﬁtsitcge"fg‘:nh;a:;‘cgh all pore space owners and lessees mineral extraction activities are within the facility area or within one-half mile of its outside boundary. RTE will notify all
mineral issee, B within the storage reservoir boundary owners of a pore space amalgamation hearing at least 45 days prior to the scheduled hearing and will provide information
owner, and pore space and within one-half mile outside of its | about the proposed CO, storage project and the details of the scheduled hearing. An affidavit of mailing will be provided to
owner Withig th?;_torage boundary have been notified of the the North Dakota Industrial Commission (NDIC) to certify that these notifications were made.
reservoir and within one- . .
half mile of the storage proposed carbon dioxide storage
reservoir's boundaries. project.
4. Notice of the hearing A map showing the extent of the pore | 1.0 PORE SPACE ACCESS Figure 1-1. Storage facility area map showing

must be given to each
surface owner of land
overlying the storage
reservoir and within one-
half mile of the reservoir's
boundaries.

NDAC 43-05-01-08

1.

The commission shall
hold a public hearing
before issuing a storage
facility permit. At least
forty-five days prior to the
hearing, the applicant
shall give notice of the
hearing to the following:

space that will be occupied by carbon
dioxide over the life of the project.

A map showing the storage reservoir
boundary and one-half mile outside of
the storage reservoir boundary with a
description of pore space ownership.

A map showing the storage reservoir
boundary and one-half mile outside of
its boundary with a description of each

North Dakota law explicitly grants title of the pore space in all strata underlying the surface of lands and waters to the
overlying surface estate, i.e., the surface owner owns the pore space (North Dakota Century Code [NDCC] Chapter 47-31-
Subsurface Pore Space Policy). Prior to issuance of the Storage Facility Permit (SFP), the storage operator is mandated by
North Dakota statute for geologic storage of carbon dioxide (CO-) to obtain the consent of landowners who own at least
60% of the pore space of the storage reservoir. The statute also mandates that a good faith effort be made to obtain consent
from all pore space owners and that all nonconsenting pore space owners are or will be equitably compensated. North
Dakota law grants NDIC the authority to require pore space owned by nonconsenting owners to be included in a storage
facility and subject to geologic storage through pore space amalgamation. Amalgamation of pore space will be considered
at an administrative hearing as part of the regulatory process required for consideration of the SFP application (NDCC §
38-22-06(3) and -06(4) and North Dakota Administrative Code [NDAC] § 43-05-01-08(1) and -08(2)).

In connection herewith, Red Trail Energy (RTE) submits the form of storage agreement attached hereto as Attachment 1,

NDCC 2. Each operator of operator of mineral extraction which, upon final approval by NDIC, shall govern certain rights and obligations of the storage operator and the persons
38-22-06 mineral extraction activities. owning pore space within the amalgamated storage reservoir.
§3 &4 activities within the
Pore Spac.e facility area and within A map showing the storage reservoir RTE has identified the owners (surface and mineral); in addition, no mineral lessees or operators of mineral extraction
Amalgamation | NDAC E’g%i?g;ﬂ:ﬂ - boundary and one-half mile outside of | activities are within the facility area or within one-half mile of its outside boundary. RTE will notify all owners of a pore
43-05-01-08 s boundary. its boundary with a description of each | space amalgamation hearing at least 45 days prior to the scheduled hearing and will provide information about the
§1 &2 mineral lessee of record. proposed CO; storage project and the details of the scheduled hearing. An affidavit of mailing will be provided to NDIC to

b. Each mineral lessee of
record within the facility
area and within one-half
mile [.80 kilometer] of its
outside boundary.

c. Each owner of record of
the surface within the
facility area and one-half
mile [.80 kilometer] of its
outside boundary.

d. Each owner of record
of minerals within the
facility area and within
one-half mile

[.80 kilometer] of its
outside boundary.

e. Each owner and each
lessee of record of the
pore space within the
storage reservoir and
within one-half mile
[.80 kilometer] of the
reservoir’s boundary.

A map showing the storage reservoir
boundary and one-half mile outside of
its boundary with a description of each
surface owner of record.

A map showing the storage reservoir
boundary and one-half mile outside of
its boundary with a description of each
owner of record of minerals.

certify that these notifications were made.

The identification of the owners, lessees, and operators that require notification was based on the following, recognizing
that all surface owners also own the underlying pore space per North Dakota law, which vests the title to pore space in all
strata underlying the surface of lands to the owner of the overlying surface estate (NDCC Chapter 47-31):

e A map showing the extent of the pore space that will be occupied by CO» over the life of the project, including
the storage reservoir boundary and 0.5 miles (0.8 kilometers) outside of the storage reservoir boundary with a
description of pore space ownership, surface owner, and pore space lessees of record (Figure 1-1 and Figure 1-
2).

o A table identifying all pore space (surface) owners, each owner’s mailing address, and a legal description of
pore space landownership (Table 1-1).

e A table identifying each owner of record of minerals and each mineral lessee of record (Table 1-2).

Note: All surface owners and pore space owners and lessees are the same owner of record, and there are no operators of
mineral extraction activities within the storage facility area.

pore space ownership.

Figure 1-2. Landowners hearing notification
area.

Figure 1-1. Storage facility area map showing
pore space ownership.

Figure 1-2. Landowners hearing notification
area.

Table 1-2 showing mineral ownership and
lessees

Figure 1-1. Storage Facility area map showing
pore space ownership.

Figure 1-2. Landowners hearing notification
area.

Table 1-1. Owners, Lessees, and Operators
Requiring Pore Space Hearing Notification
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f. Any other persons as
required by the
commission.

2.  The notice given by the
applicant must contain:

a. A legal description of
the land within the facility
area.

b. The date, time, and
place that the commission
will hold a hearing on the
permit application.

c. A statement that a copy
of the permit application
and draft permit may be
obtained from the
commission.

Geologic Exhibits

NDAC 43-05-01-05 §1b(1)
and §1b(2)(k)

(1) The name, description, and
average depth of the
storage reservoirs.

(k) Data on the depth, areal
extent, thickness,
mineralogy, porosity,
permeability, and capillary
pressure of the injection
and confining zone,
including facies changes
based on field data, which
may include geologic cores,
outcrop data, seismic

a. Geologic description of the storage
reservoir:
Name
Lithology
Average depth
Average thickness

2.3 Storage Reservoir (injection zone)

Regionally, the Broom Creek is laterally extensive (Figure 2-8) and comprises interbedded eolian/nearshore marine
sandstone (permeable storage intervals) and dolostone and anhydrite layers (impermeable layers). The Broom Creek
Formation unconformably overlies the Amsden Formation and is unconformably overlain by mudstone and siltstones of
the Opeche Formation (Figure 2-2).

At RTE-10, the Broom Creek Formation is made up of 201 ft of sandstone and 97 ft of dolostone and is located at a depth
of 6,379 ft. Across the project area, the Broom Creek Formation varies in thickness from 210 to 406 ft (Figure 2-9), with an
average thickness of 313 ft. Based on offset well data and geologic model characteristics, the net sandstone

thickness within the project area ranges from 48 to 324 ft, with an average of 192 ft.

Table 2-1. Formations Comprising the RTE
CO; Storage Complex

NDAC surveys, well logs, and For additional information, go to Section 2.3 of the RTE SFP.
43-05-01-05 names and lithologic
descriptions;
§1b(1) and e Table 2-1. Formations Comprising the RTE CO: Storage Complex
§1b(2)(k) Average Average Depth
Thickness at at RTE Site,
Formation Purpose RTE Site, ft SSTVD ft Lithology
Opeche Upper confining 103 3,871 Mudstone/siltstone
zone
Storage reservoir
Storage | Broom .. Sandstone,
Complex | Creek (i.e., injection 313 3,974 dolomite
zone)
Amsden Lower confining 329 4285 Dolomite/shaly
zone sand
NDAC 43-05-01-05 §1b(2)(k) | b. Data on the injection zone and source Table 2-6. Description of CO, Storage
Ee];)t;?t?h(:zljrl::s(sierrﬁleﬁzlgy of the data which may include geologic Table 2-6. Description of CO: Storage Reservoir (injection zone) at the RTE-10 Well Reservoir (injection zone) at the RTE-10 Well
pomﬁi’ty, perme aijﬂiftyfl and co:ies, <ﬁltlcrop data, seismic surveys, Injection Zone Properties Fi 2-8. Areal extent of the B Creek
capillary pressure of the and well logs: igure 2-8. Areal extent of the Broom Cree
NDAC injelcgf)n afnd vconining Z%ne, . Depth Property Description Formation in North Dakota
1ncluding racies changes base
43-05-01-05 on field data, which may Ar?al extent . - |
§1b(2)(k) TR Iy Thickness Formation Name Broom Cree Figure 2-9. Isopach map of the Broom Creek
data, seismic surveys, well Mineralogy : : Formation in the RTE project area.
logs, and names and lithologic Porosity thhO]Ogy Sandstone, dolomite
descriptions. Permeability .
Capillary pressure Formation Top Depth, ft 6,379
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Facies changes

Thickness, ft 298 (sandstone 201; dolomite 97)

Capillary Entry Pressure (GW), psi 1.1

Geologic Properties

Model Property
Formation Property Laboratory Analysis Distribution
Porosity, % 21.68 (12.18-33.65)* [25.26 (1.01 —32.14)*
Broom Creck (sandstone) Permeability, mD  419.1 (25.35-5,120)** | 277.45 (20.20 —
2,483.64)**
Porosity, % 6 (2.91-8.54)* 15.24 (1.01 -
32.14)*
Broom Creek (dolomite)
Permeability, mD  0.08 (0.004-1.12)** 8.65 (0.01-
2,261.53)**

2.3 Storage Reservoir (injection zone)

Regionally, the Broom Creek is laterally extensive (Figure 2-8) and comprises interbedded eolian/nearshore marine
sandstone (permeable storage intervals) and dolostone and anhydrite layers (impermeable layers). The Broom Creek
Formation unconformably overlies the Amsden Formation and is unconformably overlain by mudstone and siltstones of
the Opeche Formation (Figure 2-2).

At RTE-10, the Broom Creek Formation is made up of 201 ft of sandstone and 97 ft of dolostone and is located at a depth
of 6379 ft. Across the project area, the Broom Creek Formation varies in thickness from 210 to 406 ft (Figure 2-9), with an
average thickness of 313 ft. Based on offset well data and geologic model characteristics, the net sandstone

thickness within the project area ranges from 48 to 324 ft, with an average of 192 ft.

For additional information, go to Section 2.3 of the RTE SFP.

2.3.1 Mineralogy

The combined interpretation of core, well logs, and thin sections shows that the Broom Creek Formation is dominated by
fine- to medium-grained sandstone with lesser amounts of carbonates and anhydrites. Forty-three depth intervals
representing nearly 300 ft of the Broom Creek Formation were sampled for thin-section creation, x-ray diffraction (XRD)
mineralogical determination, and x-ray fluorescence (XRF) bulk chemical analysis. For the assessment below, thin sections
and XRD provide independent confirmation of the mineralogical constituents of the Broom Creek Formation.

Thin-section analysis of the sandstone intervals show that quartz (80%) is the dominant mineral. Throughout these
intervals are minor occurrence of feldspar (3%), dolomite (5%), and anhydrite as cement (10%). Where present, anhydrite
is crystallized between quartz grains and obstructs the intercrystalline porosity. The contact between grains is long
(straight) to tangential. The porosity ranges between 20% to 25%.

Two distinct carbonate intervals are notable. First is the presence of a very fine- to fine-grained dolostone (80%), with
quartz of variable size and shape (5%) and iron oxides (10%) present. The porosity is intercrystalline and not well-
developed, averaging 5%. Diagenesis is expressed by dolomitization of the original calcite grains. Fossils are not present in
this interval. In the second occurrence of carbonate, the texture becomes coarse and more fossil-rich, comprising fine-
grained dolomite (35%), dolomitized fossils (25%), quartz (15%), and silicified fossils (25%). Diagenesis is expressed by
the dissolution of dolomite, resulting in shelter and vuggy porosity. The presence of quartz crystallized inside fossils shows

Figure 2-10. Well log display of the interpreted
lithologies of the lower Opeche, Broom Creek,
and upper Amsden Formation in RTE-10.

Figure 2-11a. Regional well log stratigraphic
cross sections of the Opeche and Broom Creek
Formations flattened on the top of the Amsden
Formation. Logs displayed in tracks from left
to right are 1) GR (green) and caliper (red);

2) delta time (purple) and 3) interpreted
lithology log.

Figure 2-11b. Regional well log cross sections
showing the structure of the Opeche, Broom
Creek, and Amsden Formations. Logs
displayed in tracks from left to right are 1) GR
(green) and caliper (red) and 2) delta time

(purple).

Figure 2-12. Structure map of the Broom Creek
Formation across the greater RTE project area.

Figure 2-13. Cross section of the RTE CO,
storage complex from the geologic model
showing lithofacies distribution in the Broom
Creek Formation. Depths are referenced to
mean sea level.

Figure 2-14. Vertical distribution of core-
derived porosity and permeability values in the
RTE CO; storage complex.

Figure 2.15 Laboratory-derived mineralogical
characteristics of the Broom Creek Formation.

Figure 2-16. XRF data from the Broom Creek
from RTE-10.

Figure 2-17. Upper graph shows cumulative
injection vs. time. The two cases overlay each
other. Lower graph shows wellhead injection
pressure for the two cases. There is no
observable change in injection performance.

Figure 2-18a. Geochemistry case simulation
results after 20 years of injection showing the
distribution of CO, molality.

Figure 2-18b. Geochemistry case simulation
results after 20 years of injection showing the
pH of formation brine. The extent of the pH-
affected area is slightly larger (~300 feet) than
the extent of the CO, accumulation.
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several episodes of crystallization partially obstructing the vuggy porosity. The porosity averages 20%. The anhydrite
intervals are expressed as thin beds that separate different sand bodies and as cement. The porosity is almost null.

XRD data from the samples supported facies interpretations from core descriptions and thin-section analysis. The Broom
Creek Formation core primarily comprises quartz, feldspar, dolomite, anhydrite, clay, and iron oxides (Figure 2-15).

XRF data are shown in Figure 2-16 for the Broom Creek Formation. As shown, the majority of the sandstone and dolomite
intervals are confirmed through the high percentages of SiO, (70%-90%), CaO (5%—10%), and MgO (5%—10%). The high
percentage of CaO and SO; at 6,640 ft indicates a presence of a thin layer of anhydrite. The formation shows very little
clay, with a range of 0.0.5% to 3% being the highest detected.

To locate permit text, go to Section 2.3.1 of the RTE SFP.

2.3.2 Mechanism of Geologic Confinement

For the RTE project, the initial mechanism for geologic confinement of CO; injected into the Broom Creek Formation will
be the cap rock (Opeche Formation), which will contain the initially buoyant CO, under the effects of relative permeability
and capillary pressure. Lateral movement of the injected CO, will be restricted by residual gas trapping (relative
permeability) and solubility trapping (dissolution of the CO, into the native formation brine). After the injected CO,
becomes dissolved in the formation brine, the brine density will increase. This higher-density brine will ultimately sink in
the storage formation (convective mixing). Over a much longer period of time (>100 years), mineralization of the injected
CO, will ensure long-term, permanent geologic confinement. Injected CO; is not expected to adsorb to any of the mineral
constituents of the target formation and, therefore, is not considered to be a viable trapping mechanism in this project.
Adsorption of CO; is a trapping mechanism notable in the storage of CO; in deep unminable coal seams.

2.3.3 Geochemical Information of Injection Zone

Geochemical simulation has been performed to calculate the effects of introducing the CO, stream to the injection zone.
The effects have been found to be minimal and not threatening to the geologic integrity of the storage system.

The injection zone, the Broom Creek Formation, was investigated using the geochemical analysis option available in the
Computer Modelling Group Ltd. (CMG) compositional simulation software package GEM. GEM is also the primary
simulation software used for evaluation of the reservoir’s dynamic behavior resulting from the expected CO; injection. The
project’s base case simulation (base case) was rerun with the geochemical analysis option included (geochemistry case),
and results from the two cases were compared. Geochemical alteration effects were seen in the geochemistry case, as
described below. However, these effects were not significant enough to cause observable change to storage reservoir
performance or to mechanical integrity of the storage formation.

The geochemistry case was constructed using the base case simulation inputs and assumptions as well as honoring the
average mineralogical composition of the Broom Creek rock materials (80% of bulk reservoir volume) and the average
formation brine composition (20% of bulk reservoir volume). XRD data from the RTE 10 core samples were used to
inform the mineralogical composition of the Broom Creek used in the geochemical modeling (Table 2-8). CO; injection
stream composition remained the same as the base case, as described by RTE (Table 2-9). The geochemistry case was run
for the 20-year injection period followed by 25 years of postinjection shutdown and monitoring.

Table 2-8. XRD Results for RTE-10 Broom Creek Core Samples

Depth 6,599.5 ft Depth 6,667 ft

Mineral Data % Mineral Data %
Kaolinite 2 [llite/muscovite 3.9
[llite/Muscovite 5.3 Chlorite 1.1

Figure 2-19. Dissolution and precipitation
quantities of reservoir minerals due to CO,
injection.

Figure 2-20a. Molar distribution of key
dissolved and precipitated minerals at the end
of the injection period. Dissolution of halite is
shown by the dark blue color. Compare to the
molar CO; distribution in the left side of Figure
2-18a. Some reprecipitation of halite is
indicated in lower and peripheral areas of the
reservoir, as shown by areas of green and
yellow color.

Figure 2-20b. Molar distribution of key
dissolved and precipitated minerals at the end
of the injection period. Illite precipitation is
indicated throughout the affected area of the
reservoir.

Figure 2-21. Change in porosity due to
geochemical dissolution after the 20-year
injection period (compare to the molar CO,
distribution in the left side of Figure 2-18).

Table 2-8. XRD Results for RTE-10 Broom
Creek Core Samples
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K-Feldspar 3 K-feldspar 12.3
Quartz 58.2 Quartz 53.2
Rutile 0.8 Calcite 0.8
Aphthitalite 1.1  Dolomite 1.3
Halite 0.9 Anhydrite 274

Anhydrite 28.7

For additional information, go to Section 2.3.3 of the RTE SFP.

. Data on the confining zone and source

of the data which may include geologic
cores, outcrop data, seismic surveys,
and well logs:

Depth

Areal extent

Thickness

Mineralogy

Porosity

Permeability

Capillary pressure

Facies changes

2.4 Confining Zones

The confining zones for the Broom Creek Formation are the overlying Opeche Formation and underlying Amsden
Formation (Figure 2-2, Table 2-10). Both the Amsden and the Opeche Formations consist of impermeable rock layers.

Table 2-10. Properties of Upper and Lower Confining Zones
Confining Zone Properties Upper Confining Zone

Lower Confining Zone

Formation Name Opeche Amsden

Lithology Mudstone/siltstone Dolomite/shaly sand
Formation Top Depth, ft 6,276 6,677

Thickness, ft 103 329

Porosity, % (core data) 4.01 (1.36-9.89)* 6.13 (2.25-9.24)*

Permeability, mD (core data) 0.0046 (0.0029—-0.0056)** 0.0267 (0.017-0.059)**
Capillary Entry Pressure (GW), psi 27.1 23.8

Depth below Lowest Identified USDW, ft 4307 4708

* Porosity values are reported as the arithmetic mean followed by the range of values in parenthesis.
** Permeability values are reported as the geometric mean followed by the range of values in parenthesis.

2.4.1 Upper Confining Zone

In the RTE project area, the Opeche Formation consists of silty mudstone with interbedded fine sandstone and anhydrite.
The Opeche is laterally extensive across the project area (Figures 2-22 and 2-23) and is 6,276 ft below the land surface and
103 ft thick at the RTE site (Table 2-10 and Figure 22-24). The contact between the underlying Broom Creek sandstone is
an unconformity that can be correlated across the formation’s extent where the resistivity and GR logs show a significant
change across the contact (Figure 2-25).

For additional information, go to section 2.4.1 of the RTE SFP.

2.4.1.1 Mineralogy

Thin-section investigation shows that the Opeche Formation comprises alternating intervals of silty mudstone, argillaceous
siltstone, mudstone, and anhydrite. In all, 11 thin sections were created covering greater than 60 ft of the Opeche. The
mineral components present are clay, quartz, anhydrite, feldspar, dolomite, and iron oxides. The grains are almost always
surrounded by anhydrite or clay as cement or matrix. The rare porosity is due to the dissolution of quartz and feldspar. The
porosity ranges between 1% and 3%.

Table 2-10. Properties of Upper and Lower
Confining Zones

Figure 2-22. Areal extent of the Opeche
Formation in western North Dakota. Extent is
derived from Carlson (1993).

Figure 2-23. Structure map of the Opeche
Formation across the greater RTE project area.

Figure 2-24. Isopach map of the Opeche
Formation in the RTE project area.

Figure 2-25. Well log display of the Opeche
Formation at the RTE-10 well.

Figure 2-26. XRF data for the Opeche
Formation from RTE-10.

Figure 2-27. Change in fluid pH vs. time. Red
line shows pH for Cell C1, 0 to 1 meter above
the Opeche cap rock base. Yellow line shows
Cell C2, 1 to 2 meters above the cap rock base.
Green line shows Cell C3, 2 to 3 meters above
the cap rock base. pH for Cell C3 does not
begin to change until after 35 years. For cases
with lower exposure levels, pH for Cell C3
does not change at all.

Figure 2-28. Dissolution and precipitation of
minerals in the Opeche cap rock. Dashed lines
show results for Cell C1, 0 to 1 meter above the
cap rock base. Solid lines show results for Cell
C2, 1 to 2 meters above the cap rock base;
changes are barely visible. Results from Cell
C3, 2 to 3 meters above the cap rock base, are
not shown as they are too small to be seen.

Figure 2-29. Change in percent porosity of the
Opeche cap rock. Red line shows porosity
change for Cell C1, 0 to 1 meter above the cap
rock base. Yellow line shows Cell C2, 1 to 2
meters above the cap rock base. Green line
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XRD data from 11 samples from the RTE-10 core supported facies interpretations from core descriptions and thin-section
analysis. The Opeche Formation mainly comprises clay, quartz, dolomite, and anhydrite.

XRF analysis of the Opeche Formation shown in Figure 2-26 identifies the major chemical constituents to be dominated by
Si0; (30%—-60%), Al,03 (3%—10%), CaO (5%—40%), and MgO (1%—16%) correlating well with the silicate-, carbonate-,
and aluminum-rich mineralogy determined by XRD (Figure 2-26). Two samples toward the base of the Opeche show high
percentages of CaO and SOj attributed to an interval of anhydrite separating the two formations. This correlates with XRD,
core description, and thin-section analysis.

For additional information, go to Section 2.4.1.1 of the RTE SFP.

2.4.1.2 Geochemical Interaction

Geochemical simulation using PHREEQC geochemical software was performed to calculate the potential effects of
injected CO; on the Opeche Formation, the primary confining zone. A vertically oriented 1D simulation was created where
the formation was exposed to CO, at the bottom boundary of the simulation and allowed to enter the system by diffusion
processes. Results were monitored at 1-meter increments above the cap rock—CO; exposure boundary. The mineralogical
composition of the Opeche determined from XRD analysis was honored (Table 2-13). Formation brine composition was
assumed to be the same as the known composition from the Broom Creek injection zone below (Table 2-14). This
composition was determined from analysis of fluid samples from the RTE-10 well. CO, stream composition was as
provided by RTE (Table 2-9). Three different CO, exposure levels of the CO; stream to the cap rock (1.15, 2.3, and

4.5 moles/yr) were used. These values are considerably higher than the actual expected exposure levels. This was done to
ensure that the degree and pace of geochemical change would not be underestimated. These three simulations were run for
45 years to represent 20 years of injection plus 25 years postinjection. The simulations were performed at reservoir
pressure and temperature conditions.

Results showed geochemical processes at work, but even at extreme exposure levels, these processes did not extend more
than 3 meters up into the cap rock during the simulation period. Figures 2-27—2-29 show results from the most extreme
exposure case. Figure 2-27 shows change in fluid pH over time as CO; enters the system. For the cell at the CO; interface,
Cl1, the pH declines to a level of 4.6 before recovering to a value of 5.25. For the cell occupying the space

2 to 3 meters into the cap rock, C3, the pH only begins to change after Year 35. Figure 2-28 shows change in mineral
dissolution and precipitation in grams. Dashed lines are for Cell C1; solid lines that are only faintly seen in the figure are
from Cell C2, 1 to 2 meters into the cap rock. Any effects in Cell C3 are too small to represent at this scale. Figure 2-29
shows change in porosity of the cap rock. Cell 1 experiences a rapid increase in porosity as it is first exposed to CO; due to
dissolution. The porosity then decreases around Year 9 due to precipitation. As precipitation occurs in Cell 1, reaction
products move into Cell 2 where they precipitate, causing decreased porosity. When CO; reaches Cell 2 at Year 9,
dissolution occurs, increasing the porosity. Note the scale of percent porosity change, ~0.00001%. The net porosity
changes from dissolution and precipitation are miniscule and unchanging in later years of the simulation. These results
show that exposure to CO, will not cause deterioration of the Opeche cap rock.

For additional information, go to Section 2.4.1.2 of the RTE SFP.

2.4.2 Additional Overlying Confining Zones

Several additional formations provide additional confinement above the Opeche Formation. Impermeable rocks above the
primary seal, the Opeche Formation, include the Minnekahta, Spearfish, Piper, Rierdon, and Swift Formations, which make
up the first additional group of confining formations (Table 2-15). Together with the Opeche, these formations are 1,200 ft
thick and will isolate Broom Creek Formation fluids from migrating upward to the next permeable interval, the Inyan Kara
Formation (see Figure 2-30). Above the Inyan Kara Formation, 3,000 ft of impermeable rocks acts as an additional seal
between the Inyan Kara and the lowermost USDW, the Fox Hills Formation (see Figure 2-31). Confining layers above

the Inyan Kara include the Skull Creek, Mowry, Belle Fourche, Greenhorn, Carlile, Niobrara, and Pierre Formations

(Table 2-15).

These formations between the Broom Creek and Inyan Kara and between the Inyan Kara and lowest USDW have
demonstrated the ability to prevent the vertical migration of fluids throughout geologic time and are recognized as
impermeable flow barriers in the Williston Basin.

shows Cell C3, 2 to 3 meters above the cap
rock base. Long-term change in porosity is
miniscule and stabilized.

Figure 2-30. 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.

Figure 2-31. Isopach map of the interval
between the top of the Inyan Kara Formation
and the top of the Pierre Formation. This
interval represents the tertiary confinement
zone.

Figure 2-32. Structure map of the Amsden
Formation across the greater RTE project area.

Figure 2-33. Isopach map of the Amsden
Formation across the RTE project area.

Figure 2-34. XRF data for the Amsden
Formation from the RTE-10 well.

Table 2-15. Description of Zones of
Confinement above the Immediate Upper
Confining Zone (data based on the RTE-10
well)
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Sandstones of the Inyan Kara Formation comprise the first unit with relatively high porosity and permeability above the
injection zone and the primary sealing formation. The Inyan Kara represents the most likely candidate to act as an
overlying pressure dissipation zone. In the unlikely event of out-of-zone migration through the primary and secondary
sealing formations, CO, would become trapped in the Inyan Kara. Monitoring the Inyan Kara Formation provides an
additional opportunity for monitoring, mitigation, and remediation (Section 4). The depth to the Inyan Kara Formation in
the project area is approximately 4,800 ft, and the formation itself is about 350 ft thick.

For additional information, go to section 2.4.2 of the RTE SFP.

Table 2-15. Description of Zones of Confinement above the Immediate Upper
Confining Zone (data based on the RTE-10 well)

Formation
Name of Top Depth, Depth below Lowest
Formation Lithology ft Thickness, ft Identified USDW, ft
Pierre Shale 1,969 2,063 0
Greenhorn Shale 4.032 435 2.063
Mowry Shale 4,467 314 2,498
Inyan Kara Sandstone 4.781 345 2,812
Swift Shale 5,125 494 3,156
Rierdon Shale 5.619 173 3,650
Piper Kline Limestone 5,792 139 3,823
Piper Picard Shale 5,931 68 3,962
Spearfish Siltstone 5.099 230 4.030
Minnekahta Limestone 6.229 47 4.260

2.4.3 Lower Confining Zones

The lower confining zone of the storage complex is the Amsden Formation, which comprises primarily dolostone,
mudstone, and anhydrite. The top of the Amsden Formation was placed at the top of an argillaceous dolostone, with
relatively high GR character that could be correlated across the project area (Figures 2-32 and 2-33). The Amsden
Formation is 6,677 ft below land surface and 329 ft thick at the RTE site (Table 2-10).

The contact between the overlying Broom Creek and Amsden is evident on wireline logs as there is a lithological change
from the porous sandstones of the Broom Creek Formation to the dolostone and anhydrite beds of the Amsden Formation.
This lithologic change is recognized in the core from RTE-10. The lithology of the cored section of the Amsden from RTE-
10 is dolostone, anhydrite, and mudstone with laminated, fine-grained sandstone and siltstone. Three feet below the contact
with the Broom Creek is an 1 1-ft-thick anhydrite layer. Data acquired from the seven core plug samples taken from the
Amsden show porosity values ranging from 2.25% to 9.24% and permeability values from <0.001 to 0.595 mD

(Table 2-16).

For additional information, go to Section 2.4.3 of the RTE SFP.
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2.4.3.1 Mineralogy

Thin-section analysis shows that the Amsden Formation comprises dolomite, anhydrite, sandy dolomite, and shaly sand.
The dolomite is expressed by very fine- to fine-grained dolostone (90%), with the presence of quartz of variable size and
shape, feldspar, clay, and iron oxides. The porosity is very low and is mainly due to the dissolution of feldspar and quartz.
The porosity averages 5% (Table 2-16).

Anhydrite is present as beds that separate the dolomite intervals. It is composed of needles of anhydrite with minor

inclusions of iron oxides. Also, dolomite and quartz are present and found filling rare fractures. The porosity is almost null.

The sandy dolomite is mainly composed of dolomite and grains of quartz. Minor iron oxides and feldspar are present, with
rare occurrence of anhydrite observed. The grains of quartz are almost always separated by dolomite cement. The porosity
is mainly due to the dissolution of feldspar and averages 5%.

Finally, the shaly sandstone comprises quartz, clay, and dolomite. A minor presence of feldspar, anhydrite, and iron oxides
exists. The grains of quartz and anhydrite are almost always separated by the dolomite cement and clay minerals. The
porosity is very low, averaging 5% and is mainly due to the dissolution of feldspar and quartz.

XRD was performed, and the results confirm the observations made during core analyses and thin-section description.
XRF data show the Amsden Formation has the same major chemical constituents as the Opeche Formation (Figure 2-34).
However, the formation at the contact with the Broom Creek is dominated by CaO and SO3; (major chemical elements of
anhydrite). As the formation gets deeper, the chemistry changes to a more carbonate-rich siltstone, as shown by the high

percentage of SiO,, CaO, and MgO.

To locate permit text, go to Section 2.4.3.1 of the RTE SFP.

2.4.3.2 Geochemical Interaction

Review of simulation results of the Broom Creek Formation suggest that neither free-phase CO; saturation nor CO;
dissolved in formation brine will come in contact with the Amsden Formation. Therefore, no geochemical reaction effects
are anticipated in the Amsden.

NDAC 43-05-
01-05 §1b(2) q

NDAC 43-05-01-05 §1b(2)

(2) A geologic and
hydrogeologic evaluation
of the facility area,
including an evaluation of
all existing information on
all geologic strata overlying
the storage reservoir,
including the immediate
caprock containment
characteristics and all
subsurface zones to be used
for monitoring. The
evaluation must include
any available geophysical
data and assessments of any
regional tectonic activity,
local seismicity and
regional or local fault
zones, and a comprehensive
description of local and
regional structural or
stratigraphic features. The
evaluation must describe
the storage reservoir’s
mechanisms of geologic
confinement, including
rock properties, regional

d. A description of the storage reservoir’s
mechanisms of geologic confinement
characteristics with regard to preventing
migration of carbon dioxide beyond the
proposed storage reservoir, including:

Rock properties
Regional pressure gradients
Adsorption processes

2.3.2 Mechanism of Geologic Confinement

For the RTE project, the initial mechanism for geologic confinement of CO, injected into the Broom Creek Formation will
be the cap rock (Opeche Formation), which will contain the initially buoyant CO, under the effects of relative permeability
and capillary pressure. Lateral movement of the injected CO, will be restricted by residual gas trapping (relative
permeability) and solubility trapping (dissolution of the CO; into the native formation brine). After the injected CO,
becomes dissolved in the formation brine, the brine density will increase. This higher-density brine will ultimately sink in
the storage formation (convective mixing). Over a much longer period of time (>100 years), mineralization of the injected
CO; will ensure long-term, permanent geologic confinement. Injected CO; is not expected to adsorb to any of the mineral
constituents of the target formation and, therefore, is not considered to be a viable trapping mechanism in this project.
Adsorption of CO; is a trapping mechanism notable in the storage of CO; in deep unminable coal seams.

Figure 2-6. Map showing the extent of the
7.8-square-mile 3D seismic survey in the RTE
project area.

Figure 2-7. Cross section of the inverted
compressional wave velocity volume that
transects the RTE-10 well. The compressional
wave velocities from the RTE-10 sonic log are
shown on the inset panel.

Figure 2-8. Areal extent of the Broom Creek
Formation in North Dakota.
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2.3.2 Mechanism of Geologic Confinement

For the RTE project, the initial mechanism for geologic confinement of CO, injected into the Broom Creek Formation will
be the cap rock (Opeche Formation), which will contain the initially buoyant CO under the effects of relative permeability
and capillary pressure. Lateral movement of the injected CO, will be restricted by residual gas trapping (relative
permeability) and solubility trapping (dissolution of the CO; into the native formation brine). After the injected CO,
becomes dissolved in the formation brine, the brine density will increase. This higher-density brine will ultimately sink in
the storage formation (convective mixing). Over a much longer period of time (>100 years), mineralization of the injected
CO; will ensure long-term, permanent geologic confinement. Injected CO; is not expected to adsorb to any of the mineral
constituents of the target formation and, therefore, is not considered to be a viable trapping mechanism in this project.
Adsorption of COs; is a trapping mechanism notable in the storage of CO; in deep unminable coal seams.

2.2.2.6 Seismic Survey

A 7.8-square-mile 3D seismic survey was acquired in early 2019 (Figure 2-6). The 3D seismic data allowed for
visualization of deep geologic formations at lateral spatial intervals as short as tens of feet. The seismic data were used for
assessment of geologic structure, interpretation of interwell heterogeneity, and to inform well placement. Additionally, data
products generated from the interpretation of the 3D seismic data were used as inputs into the geologic model.

The 3D seismic data and RTE-10 well logs were used to interpret surfaces for the formations of interest within the survey
area. These surfaces were converted to depth using the time-to-depth relationship derived from the RTE-10 sonic log. The
depth-converted surfaces for the storage reservoir and upper and lower confining zones were used as inputs for the
geologic model. These surfaces captured detailed information about the structure and varying thickness of the formations
between wells. Interpretation of the 3D seismic data suggests there are no major stratigraphic pinch-outs or structural
features with associated spill points in the RTE project area. No structural features, faults, or discontinuities that would
cause a concern about seal integrity were observed in the seismic data. Section 2.5.2 describes interpretation of the seismic
data in more detail.

The 3D seismic data were also used to gain a better understanding of interwell heterogeneity across the study area for
petrophysical property distributions. The 3D seismic data suggest the interbedded dolomite and anhydrite intervals within
the Broom Creek Formation seen in RTE-10 are laterally discontinuous in the RTE project area; however, the data do not
suggest that these lower-permeability intervals compartmentalize the storage reservoir in the RTE project area. A
compressional wave (P-wave) velocity volume was created using the 3D seismic data and RTE-10 sonic and density log
data (Figure 2-7). The velocity volume was used to classify sandstone and dolostone lithofacies of the Broom Creek
Formation and distribute lithofacies through the geologic model as well as inform petrophysical property distribution in the
geologic model.

Figure 2-6. Map showing the extent of the 7.8-
square-mile 3D seismic survey in the RTE
project area.

Figure 2-7. Cross section of the inverted
compressional wave velocity volume that
transects the RTE-10 well. The compressional
wave velocities from the RTE-10 sonic log are
shown on the inset panel.

Figure 2-8. Areal extent of the Broom Creek
Formation in North Dakota.

Figure 2-17. Upper graph shows cumulative
injection vs. time. The two cases overlay each
other. Lower graph shows wellhead injection
pressure for the two cases. There is no
observable change in injection performance.

Figure 2-18a. Geochemistry case simulation
results after 20 years of injection showing the
distribution of CO, molality.

Figure 2-18b. Geochemistry case simulation
results after 20 years of injection showing the
pH of formation brine. The extent of the pH-
affected area is slightly larger (~300 feet) than
the extent of the CO, accumulation.

Figure 2-19. Dissolution and precipitation
quantities of reservoir minerals due to CO,
injection.

Figure 2-20. Molar distribution of key
dissolved and precipitated minerals at the end
of the injection period. Left: halite showing
dissolution in the areas of dark blue color.
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Compare to the molar CO, distribution in the
left side of Figure 2-18. Some reprecipitation
of halite is indicated in lower and peripheral
areas of the reservoir, as shown by areas of
green and yellow color. Right: illite
precipitation is indicated throughout the
affected area of the reservoir.

Figure 2-21. Change in porosity due to
geochemical dissolution after the 20-year
injection period (compare to the molar CO,
distribution in the left side of Figure 2-18).
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2.5 Faults, Fractures, and Seismic Activity

In the RTE project area, no known or suspected regional faults or fractures with sufficient permeability and vertical extent
to allow fluid movement between formations have been identified through site-specific characterization activities, previous
studies, or oil and gas exploration activities.

Regional structural features, including the Heart River Fault and collapse features above the Broom Creek Formation, are
discussed in this section as well as the data that support the low probability that these features will interfere with
containment. This section also discusses the seismic history of North Dakota and low probability that seismic activity will
interfere with containment.

2.5.1 Heart River Fault

The Heart River Fault is located 3.2 miles southwest of the RTE plant and 1.4 miles from the outer edge of the AoR for the
RTE project (Figure 2-46). This high-angle reverse fault originates in the Precambrian basement. Through the interpretation
of seismic data, the offset of the Heart River Fault is interpreted to be less than 400 ft in rocks up through the Stony
Mountain, Stonewall, and lower Interlake Formations (Figure 2-47), well below the Broom Creek Formation (Figure 2-2).
Formations between the lower Interlake Formation and the Niobrara show some flexure from the fault but have no apparent
offset.

Figure 2-46. Map showing the trend of the
Heart River Fault in the RTE project area. The
blue line is a 2D seismic line transecting the
Heart River Fault. See Figure 2-47 for a
geologic interpretation along the seismic line.

Figure 2-47. Seismic Line 3022 showing the
interpreted location of the Heart River Fault
shown in purple (Chimney and others, 1992).
Faulting offset is observed in the

Winnipeg horizon, but only slight flexure is
observed in other overlying interpreted
horizons.
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2.5.1 Heart River Fault

The Heart River Fault is located 3.2 miles southwest of the RTE plant and 1.4 miles from the outer edge of the AoR for the
RTE project (Figure 2-46). This high-angle reverse fault originates in the Precambrian basement. Through the interpretation
of seismic data, the offset of the Heart River Fault is interpreted to be less than 400 ft in rocks up through the Stony
Mountain, Stonewall, and lower Interlake Formations (Figure 2-47), well below the Broom Creek Formation (Figure 2-2).
Formations between the lower Interlake Formation and the Niobrara show some flexure from the fault but have no apparent
offset.

Figure 2-46. Map showing the trend of the
Heart River Fault in the RTE project area. The
blue line is a 2D seismic line transecting the
Heart River Fault. See Figure 2-47 for a
geologic interpretation along the seismic line.

Figure 2-47. Seismic Line 3022 showing the
interpreted location of the Heart River Fault
shown in purple (Chimney and others, 1992).
Faulting offset is observed in the

Winnipeg horizon, but only slight flexure is
observed in other overlying interpreted
horizons.
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2.5 Faults, Fractures, and Seismic Activity

In the RTE project area, no known or suspected regional faults or fractures with sufficient permeability and vertical extent
to allow fluid movement between formations have been identified through site-specific characterization activities, previous
studies, or oil and gas exploration activities.

Regional structural features, including the Heart River Fault and collapse features above the Broom Creek Formation, are
discussed in this section as well as the data that support the low probability that these features will interfere with

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

Figure 2-46. Map showing the trend of the
Heart River Fault in the RTE project area. The
blue line is a 2D seismic line transecting the
Heart River Fault. See Figure 2-47 for a
geologic interpretation along the seismic line.
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containment. This section also discusses the seismic history of North Dakota and low probability that seismic activity will
interfere with containment.

2.5.1 Heart River Fault

The Heart River Fault is located 3.2 miles southwest of the RTE plant and 1.4 miles from the outer edge of the AoR for the
RTE project (Figure 2-46). This high-angle reverse fault originates in the Precambrian basement. Through the interpretation
of seismic data, the offset of the Heart River Fault is interpreted to be less than 400 ft in rocks up through the Stony
Mountain, Stonewall, and lower Interlake Formations (Figure 2-47), well below the Broom Creek Formation (Figure 2-2).
Formations between the lower Interlake Formation and the Niobrara show some flexure from the fault but have no apparent
offset.

2.5.2 Collapse Features above the Broom Creek Formation

The analysis of 3D seismic data acquired specifically for the RTE project in 2019 (Figure 2-6) revealed evidence for
suspected collapse features in strata above the Broom Creek Formation. These features appear as depressions in the seismic
data and are bounded by dipping or offset reflections (Figure 2-48 and 2-49). These collapse features correlate to 30—50-ft
decreases in thickness in known evaporite-bearing formations, the Spearfish and Opeche Formations, suggesting they were
caused by dissolution of evaporites and subsequent collapse of overlying sediments (Figure 2-50). The polygonal nature of
these features also supports the interpretation of collapse features. The vertical extent of these features and increased
thickness in the Inyan Kara Formation suggest collapse of overlying sediment ceased during the deposition of

the Inyan Kara and the depressions were filled in with newly deposited sediment (Figures 2-48 and 2-51). The lack of
deformation to the reflections in the upper Inyan Kara supports the argument that collapse caused by dissolution stopped
during the early Cretaceous.

For additional information, go to Section 2.5.2 of the RTE SFP.

2.5.3 Seismic Activity

The Williston Basin is a tectonically stable region of the North American Craton. Zhou and others (2008) summarize that
“the Williston Basin as a whole is in an overburden compressive stress regime,” which could be attributed to the general
stability of the North American Craton. Interpreted structural features associated with tectonic activity in the Williston
Basin in North Dakota include anticlinal and synclinal structures in the western half of the state, lineaments associated with
Precambrian basement block boundaries, and faults (North Dakota Industrial Commission, 2019).

Between 1870 and 2015, 13 earthquakes have been detected within the North Dakota portion 