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PCOR PARTNERSHIP

2003 - PRESENT

The Plains CO, Reduction (PCOR) Partnership addresses regional
capture, transport, use, and storage challenges facing commercial
carbon capture and storage (CCS)/carbon capture, utilization, and
storage (CCUS) deployment. The Partnership focuses on the
following:

« Strengthening the technical foundation for geologic CO,
storage and enhanced oil recovery (EOR)

» Regional characterization
« Advancing capture technology
» Improving application of monitoring technologies

« Promoting integration among capture, transportation, use, and
storage industries

 Facilitating development of regulatory frameworks

» Providing scientific support to policymakers

« Enabling and advancing deployment of CCS/CCUS

The partners inform priorities.
g@ EER ‘ UNY NORTH DAKOTA. Critical Challenges. Practical Solutions.




School of
Energy Resources

w Institute of Northern Engineering UNIVERSITY
L. University of Alaska Fairbanks or WYOMING

PCOR PARTNERSHIP  @nERGY | B S)EERC

. MEMBERS | UNDRORTHBAKOT Nt
Parinership

. & i oned A ) )
Vvt e, SLAES B aaskabasia * Aberton aes P AleERTAAD M auereha %F’;IFMEHEFF AL E ez ﬂ;;,};{_}'fw @ nmmm- ARRCTECH

Tk 3. G Beyard it i i INNOVATES el cleanenergy o mawon o

bp

ENERG Bk of North Dakota TR OO ATIV CONSULTING INC.

e e

ATCOrwer  Avyalon Avista *Yies ® BAKKEN  »avgxrrne BND= % s E@mw W Billylack ﬁorecro FBKY  paocBearen  {bluesource

$XCERILON == = T Ssians  CLEARPATH %,CMlC CMG 29 &

CATAHOULA = s CO.SeQure

SBENnELL cz Energy Q . CURC e CAHH’JT{AULT

CarbonAlpha

A i é _ o —DELFT  LDELTA wi Q (& i i
gBﬁON S ConocoPhillips Constellation. Cpnnnenta.l G QUEST % E A = mwersion A DELTA DEI'I':"."')JI -] de‘ron PuCKs Ducks Unlirited Canada -r EASTERN [OWA E!!_gfgy [lf E |Y5| an
& ) . B Emus —ner . e [E Ebaedol Envirrars ] 4 N o ji  Fischer Oil gl [ — &
EMERSON. ?!'RF'"GE ' 2 i /Eﬂfﬂﬁ"wg..y il il L il Rx “] ; g Bel 2z equlnc:r: AR Gy e and Gas, Inc, FH[IHTIEB ; FG L] ORDaE

gr\::; e HALLIBURTON --j s u Heidelberg FHESE ﬂ HITACHI ﬁ HUNTSMAN  “HuskyEnergy ‘ Qi‘!l ) _3@-" @
iNikeY.  GROUNDMETRICS = e Materials Mk TR HUNTING —— lkon fgshan = InnoTech
( ’ * = = S i N r“e‘) i ey I/T' 2 :
*Di_i_& as | N @ | Al ®Kiewit <<§.§ L] KCQCO '@ $ng§lnl-5recwm * Los Alamos d\wﬁmlgo ba Marathon Oil iﬁ%ﬁm BI R MeC Eneray Heljer COmaulting

BTECI T %* B e
Poucy

Dmetso LIt @mwe- FIE

Y R AR DEQ. i e =

Nt Sl B | | e ==f Westerr
NESET NSG O Nexanr O EOAL Wﬁéj’f Dokt swomssoc g £ ng- .E&m 3 Degia e NDSTJ  NORTH DAKOTAS \‘.ﬁﬁ Hertlifegtnt
Rltsera Swwerse vouwmmn mein  &ONIK oem EB7q o 7 weoecow  EEfeee Deabody Cpore,,, ®pte EPinnacle  Gomasen
St ~ h!!gg_!! e . nomgmr" Ll | = i s Pacific Northwest BARAGON — ENERCY PETROBRAS EQ“"ESTer S b ol o W Hlestrie
Praieial Pruti & v ZEPRAXAIR PLGET SOLM ENERGY ) i E ?-t:l-:‘::uﬂ
£ Patta wnitany C ® EEIV!EE 2. REPrOL _EH @:r m@ﬁ T4 @ Rockall [Navigator WEEBErcrgy g™
2 STATE OF i
: SSUT i ZZsmix lo @ comm G Spectra)  WYOMING Steiner  siioc Wit mEgE
11 SaskPower S(— ‘:&7 SElstS @ M%k % tha #ltference ‘5- > e U?'wwﬂﬂm Energy. ) ﬁcﬁm&c‘?ﬂ.“ 0il & Gas, LLC Errcy Lo, ﬁs‘:am:ss Lt
STRYDE SULZER == {[i#h. Sumcor) TLENT rauceassd Orcenegy Qiwacor QY TGSy momew Transplta o Mi-Mer Crmmonean  QATBERIR

TESORO

University b —
@ kigha  ZUSGS W?. WBIEWERGY oo

WESTMORELAND WHITECAP
COAL COMPANY _//rCf”( RESRURCER IO

>

W _ﬁ |TC P WYOMING MINING
ASSOCIATION

WHITE ROCK DIL & Gas WHITING
Y

I
!
I

Public Service Commision

03/24



Institute of Northermn Engineering
8. University of Alaska Fairbanks

j o RRRY e PCOR
' PARTNERSHIP
REGIONAL
INITIATIVE
PROGRAM

nnovation

ﬁ Regional Headquarters



D@Eﬁ Institute of Northern Engineering

University of Alaska Fairbanks

COOK INLET REGION
LOW CARBON POWER GENERATION WITH

CARBON CAPTURE, TRANSPORT, AND STORAGE

FEASIBILITY STUDY
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SEDIMENTARY

BASINS

Distribution of Sedimentary Basins
Greater than 800 m Deep’®

Sedimentary Basins




Classification of Large Stationary CO, Emission
Sources in the PCOR Partnership Region™®"

€O, Source Type Annual CO, Output, tonnes
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Storage Potential in DSFs
million tonnes/100 square
kilometers
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yr 2

<5

ASSESSED
STORAGE
POTENTIAL

IN DEEP
SALINE
FORMATIONS

*DSF = deep saline formation



Institute of Northern Engineering

University of Alaska Fairbanks

North Slope
» Natural gas-fired
* Low-cost natural gas
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Alaska North Slope Oil Fields
+ Potential incremental oil: 3.6 billion stb
= Total CO; needed for EOR: 1200 Mt

Alaska Cook Inlet Qil Fields
+« Polential incremental ail; 400 million stb
= Total CO, needed for EOR: 140 Mt

Alberta Oil Fields T

+ Potential incremental oil: 1.7 billion sth &

+ Total CO, needed for EOR: 868 Mt F 8
Saskatchewan Ol Fields
+ Potential incremental oil: 863 million stb

+ Total CO, needed for EOR: 250 Mt

» Potential incremental oil: 39 million sth

Naorth Dakota Oil Fields

{eonventional)
» Potential incremental il
833 million sth

« Total CO, needed for
Eastern Manitoba Oll Flelds EOR: 376 Mt
= Potential incrameantal gil: 425 million sth i A

= Total CO, needed for EOR: 255 Mt ‘. Buftal FI A
uffalo Field, South Dakota

+ Portions of this field currenthy
undergoing tertiary recovery
aperations using air injection

4 6{ Bk A * CO,based EOR possibly
o i . g : ‘ technically feasible
Wyoming Oil Fields - - : B
sedimentary Basin + Potential incremental oil: 2.9 billion stb [ 3 Y
{nominal extent) * Total CO, needed for EOR: 1160 Mt Bl Nebraska ol Fields
IR . potential incremental oil: 25 million stb

o SI-Oc-:ktank parrel : L w1 ] i ¥ - Total CO. needed for EQR: 10 Mt
Mt million tonne i ' |

Qilfield Distribution
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INDICATIVE TIMELINE TO IMPLEMENT CARBON CAPTURE AND GEOLOGIC STORAGE

Storage Facility Defined

No. Injection Wells . : IRS Section 45Q Monitoring
No. Monitoring Wells File Permits Start of Construction by Maintenance
1/1/2033 Permit Update

Well Logs Modeling & Optimization Optimization
Core Analysis Qualify Site/Project
Sampling/Testing Design Specifications
Seismic Capture & Transport FEED

Legacy Well Evaluation Final Permitting Scenario
. Baseline Monitoring Receive Storage Receive Permit(s)
Acquir o ’
cquire AOR (legacy wells) Facility Permit(s) to Inject

Legacy Data Site-Specific Data Financial Assurance
Project Exhibits

CAPEX & OPEX Estimates

{Storage Resource} {Storage Capacity}

Project Design &
Permit Application

Regulatory Review
of Permit

(7—-24+ months)

Investment & Construction Operations

(3—6 months) & (6—18 months) (1—48+ months)

Go/
No-Go

Drill and Construct Injection and/or Monitoring
Well(s); Install Infrastructure; Update Permit(s)

[ Acquire Pore Space Options and } [ Pore Space : ( Compli th IRS 45Q Tax Credit P
; Adgreements " ompliance wit ax Credit Program:
Negotiate Access Agreements 9 J > U.S. EPA-Approved GHGR Program Subpart RR MRV Plan

.
-

2D Projects That Qualify for CARB LCFS Markets:

':' CARB LCFS Permanence Protocol

Pl DRAFT
~ for Discussion

. Projects Pursuing Emerging LCFS and Other Voluntary Markets: © 2023 University of North Dakota

== Variable & Developing Compliance Requirements Energy & Environmental Research Center
\ All Rights Reserved




CO, STORAGE FACILITY PERMIT

(CLASS VI) CHECKLIST

¢ & Planned Injection Well
\! (& Shratigraphic Test Well

O Pore space access AL | | [
0 Geologic exhibits ’ . S o

O Area of review (AOR)
O Supporting plans

L Emergency and remedial response plan

O Financial assurance demonstration plan

O Worker safety plan

0 Testing and monitoring plan

0 Well casing and cementing program

Q Plugging plan

(O Postinjection site and facility closure plan
O Injection well and storage reservoir information
U Permit appendices
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GEOLOGIC STORAGE FACILITY DEVELOPMENT

EQUATION FOR SUCCESS Compllance oversight through B

state and/or EPA permitting
and regulatory programs

—

1) Appropriate geology (characterization) AND

2) Proper engineering and operations design _ o

3) Comprehensive testing and monitoring plans + Ongoing monitoring
4) Stakeholder engagement AND

Regulatory and incentive
program reporting/compliance
through life of project

Result: CO, permanently stored with robust protections

‘ LN NORTH DAKOTA Critical Challenges. Practical Solutions.
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D-AK CCUS SUMMIT

Objective: Information sharing
among North Dakota and Alaska
legislators, regulators, and industry

experts

0a.m.
8:15am Welcome and Introductions Kevin Connors
» Senator Dale Patten
[ ) O l I rS 830 2m Meeting Overview Kevin Connors
- 8:452m Setting the Stage for the Day: Everything You Need to
Know about North Dakota CCUS
+ PCOR Partnership - Fostering Key Partnershipsand  Kevin Connors
u u = - Building the Technical Foundation
— ‘ : Ive a S S I I l e‘ : I O I I + North Dakota Energy R&D Program Reice Haase
+ North Dakota Clean Sustainable Energy Autherity Senator Dale Patten
Representative Glenn Bosch
u + MNorth Dakota's Carbon Management Vision Lynn Helms
Senator Rich Wardner
9:30 a.m, Establishing the Regulatory Certainty
Naorth Dakota's Legal and Regulatery Frameworks: Lynn Helms
+ Implementing a Resource Management Framework
L + Class VI Well Primacy Application Process
_ O a - | re Owe r a nt - Permitting €O, Storage Kevin Connors
10:15 a.m. Brea
10:30 am. Alaska's Road to Regulatory Framework
. » Class VI Primacy Process Update Commissioner Brett Huber
re a ra tl O n O r a S S » Pending Legislation and Continued DNR Work Haley Paine
11:00am. Alaska Project Updates

permitting

+ Consortium Updates on DOE Applications
- Direct Air Capture and Point Source Capture
+ ARRCS Project (CarbonSAFE Phase 1)

Kyle Kohman, Brooke vy,
Liam Zsolt

Brent Sheets, Rob Power

1.00 p.m Current Opportunities and Future Challenges
+ North Dakota Public Perceptions and Attitudes Jonathan Fortner
Toward Coal and CCUS
+ Carbon Capture on Coal-Fired Power Plants Mike Holmes
2.00 p.m. Topical Discussion Kevin Connors

+ Creating Value for the State, Industry, and
Communities

Areas of CCUS Implementation Uncertainty or
Concerns for Alaska Legislators

Palicy and Regulatary Lessons Learned from Nerth
Dakota

+ North Dakota CCUS Design Considerations and
Approaches to Operational Flexibility
+ Gasification Plant and Enhanced Oil Recovery

Photo from LinkedIn



Class VI Primacy in the United States

REGULATORY ROUNDUP 20235

46 attendees
Regulators from 13 states and 2 Canadian provinces
Additional interest -

Preapplication Phase
Exploring Primacy

Nex Known Activity




EDUCATION AND OUTREACH

FLARING

How s Water Used in Oil and Gas Production?

PCOR PARTNERSHIP

ATLAS

GTHLEDITION | 2021

Redu cing Our
Fgotprmt

. Managing
¥ : [ & { A il Carbon
s a e : ‘ = F Global Energy Dioxide

It The Geologic Solution
Outofthenir- | 2ndCarbon:

Into the Soil
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Research Center

University of North Dakota

15 North 23rd Street, Stop 9018
Grand Forks, ND 58202-9018

www.undeerc.org
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