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* Introductions, Ground rules, Context
e 45Q Tax Credits

 What are the issues?

* |1SO:27916

* Questions, Comments, Concerns
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Carbon Capture Utilization & Storage

CO; captured at oil sands
fadility, upgrader or
power plant

2. Depleted oil and gas reservoirs
3. Salt beds or caverns
4. Unmineable coal beds

http://www.co2solutions.com

Webinars

CCUS Economics 101

CO,-EOR Storage

Cost of Capture

Equipment x

45Q Tax Credit EOR Sales

$35/ton

Total of: plus minus
Financing % Rate
+ 0&M

Energy penalties

Revenues

Less than:

OR

Saline Storage

Transport Cost
to EOR field

45Q Tax Credit Storags Charges

Total of: $50/ton

minus

by Saline
Operator

minus

Transport Cost
to Saline
Reservoir
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IRS 45 Tax Credits for CARBON OXIDES

Webinars

EIEA & ARRA _

Webinars

* Section 45Q was enacted as part of the Energy Improvement
and Extension Act of 2008 and amended by the American
Recovery and Reinvestment Act of 2009.

* Provides a tax credit for CO, storage
— $20/tonne for saline storage
— $10/tonne for EOR

— Limited to 75 million tonnes
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2018 FUTURE ACT =

 Amended the 2008/2009 45Q tax credit
* Provides a tax credit for CO, storage:
*= From $20/tonne to $50/tonne for saline storage
* From $10/tonne to $35/tonne for EOR
* From 75 million tonnes to no limit
= Must begin by December 31, 2023

= Runs for 12 years

The Issues

Webinars
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In order to get the credit...

1. Must “beginning of construction” by December 31, 2023
* What is the definition of “beginning”?
* This provides uncertainty for investors to move forward with financing
2. The credit must be transferable
* From the CAPCO to STORCO

* Must have a tax liability for there to be any value

3. Must certify “safe and secure storage”

* What is safe and what is secure?
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Transferable Credits

( Capture
Company Power
Partner

Webinars

Tax
Equity

Tax Capture
Equity Company

-

Power
Partner

T Partner Partner
% % % % % %
Power | JOPC CapCo Power { . JOPC CapCo
LTI ETTTTTY
Plants Holdings LLC <, CCS Lenders Plants Holdings LLC < :: CCS Lenders
CapCo | 1 CapCo | |
CCS LLC : €02 offtake cesLLe |
: $ Compression + i
R <:: % of WTI il + ol CapCo
: Inflation + Partner
; MRV Concession % ] % I
. EOR Venture . EOR Venture
Oil Lenders #> LLC Oil Lenders #> LLC
[ ' ] I . ]
CO2 Pipeline Qil Field(s) CO2 Pipeline Qil Field(s)
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Transferable Credits
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PETRA NOVA Car

50%]|

Petra Ngva
Holdmgs LLC

NEXI

Commercial Structure
Our Partners

=
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company

JBIC and NEXI combined on a
$250 million project loan.

DOE  JBIC

1
[ |

Petra Nova Petra Nova

Power 1 LLC CCSILLC

(COGEN facility) (CCS facility)

R M e e S e e ) S e i
Petra Nova
LLC
50% 50%

Texas Coastal
Ventures, LLC

TCV Pipeline,
LC

—

West Ranch
Qil Field

JX Holdings is a leading integrated
energy, resources, and materials

NRG Energy, Inc. is the largest
independent power company in the US

Hilcorp Energy is one of the largest
privately-held oil and natural gas E&P
companies in the US

US DOE awarded $190 MM grant funded
through Clean Coal Power Initiative

(L

NEXI
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Safe & Secure Storage

Carbon Oxide Sequestration Credit

> Attach 1o your tax raturn,
¥ Go to www.ire govFormaad for
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Qualified carbon oxide captured using carbon caplure equipment originally placed in | |

service ot a qualified facility before February 9, 2018, disposed of in sceure goslogical
storage and not uzed as a tertiary injectant in a qualified enhanced ofl or natural gas
4 i il A5QUNE.

Metric tans captured and disposed of
Infiation-acjusted credit rate
Mutipty ine 1a by line 1

Qualified carbon oxide captured using carbon capture equipment originally placed in
service ot @ qualified facility before February 9, 2018, disposed of in secure geslogical
storage and used as a tortiary injectant in a qualified enhanced il or natural gas recovery
project, or uliized in a way described in section 45Q{(5).

Metric tons eaptured and used
Inflation-acjusted cradit rate.
Muligly line 2a by line 26

Qualified carbon oxide caplured using carbon caplure equipment originally placed in
service ot a qualified facility on or after February 9, 2018, during the 12-year period
baginning on the date the nt was originally placed in sorvics, disposed of in secure
petiigtonl clorage and ok weed sasforbacy i Hmumh = Sialiad sckuricad o o natind

project, nor|

Metric tons caplured and disposed of

Muliply line 33 by line 36

of in secure
@eclogical storage, and used ds a tertiary injectant n a qualfied enhanced ol or natural gas

, or

Metric 1ons caphured and disposed of

MuRiply line 4a by fine 45

g

Secure Geological Storage

This includes storage at deep saline formations, oil and gas
reservoirs, and unminable coal seams under such conditions as
the IRS may determine under regulations.

After 2010, the following apply.

s Secure geological storage requires approval by the U.S.
Environmental Protection Agency (EPA) of a Monitor, Report
and Verify Plan (MRV Plan) submitted by the operator of the
storage facility or tertiary injection project.

* The annual amount of carbon oxide claimed for the credit
must be reconciled with amounts reported to the EPA under its
Greenhouse Gas Reporting Program, subpart RR.
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PRIVATE PROPERTY

NO
TRESPASSING
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https://www.hewbordenave.com/2012/01/draw-the-law




8/19/2019

International Standards Organization
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INTERNATIONAL 1SO
STANDARD 27916

15

ISO = A Global System =

* >3,000 Technical Commi:
* 100,000 Technical Experts

W vember bodies [ correspondent members [l Subscriber members

16
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ISO & United States Member Body =

——
ANSI =
American National Standards Institute

* Secretariats

* Technical Advisory Groups (TAG)

* National Mirror Committees (NMC)
* Subject Matter Experts (SME)

@ @

+ TC82 Mining
= TC265 CCUS
* TC298 Rare Earth Elements

Sy i

* Technical Committee (TC)
* International Subject Matter Experts (SME)
¢ Liaisons (NGOs)

17

Scope of TC-265 CCUS =

Standardization of design, construction, operation, and
environmental planning and management, risk
management, quantification, monitoring and
verification, and related activities in the field of carbon
dioxide capture, transportation, and geological storage
(CCS).

18
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Participating & Observing Members =
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TC-265 Structure (Working Groups) =

Webinars

Published Standards:

* WG1 Capture
International TC-265 : WG2 Transportation

WG3 Storage (saline)
WG4 MVA
WG5 Vocabulary

- WG6 CO,-EOR

| l |

WG2 WG3 WG4 WG5 WG6
Transportation Storage Q&V (MVA) Cross-Cutting CO2-EOR

Transdisciplinary
Approach

10
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« WG experts consensus « 513 P Mambers votes
and .
« S B NerbeiE oieE Less than 1/4 total negat. votes
‘ + Less than 1/4 total negative votes
WG experts consensus; 1ISO
and (Publication)
2/3 maj. P-Members votes

WG members
(Consensus)

All-Inclusive DIs

(Enquiry)

NP New Work ltem Proposal
WD  Working Draft

WD CD Comittee Draft
(Preparatory) DIS Draft International Standard
FDIS Final DIS
NP ISC IS0 Standard
S
%-::MPE’% (Peaposal) Shall = Must = Normative = Required
) o S . .
Should = May = Informative = Suggested or possible 2

27916: CO,-EOR TOC =

Scope

Normative references ISO Required Boilerplate

Terms and definitions

Documentation

EOR complex description, qualification, & construction
Containment assurance & monitoring within the EOR complex
Well construction

Quantification

W 0N UL RWN R

Recordkeeping
10. Project termination

22
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Section 4: Documentation Webimars

* Intended to facilitate documentation of the safe, long-term
containment, and the quantification of associated storage of CO, in
EOR operations

* Initial documentation to include:
— storage complex & site description

containment assurance

monitoring plan

quantification method

assessment of CO, injection history

* Periodic documentation to include:
— quantity of CO, stored
— back up data
— quantification notes

- verification statement

23

Section 5: EOR complex description ="

Designed to demonstrate that the EOR complex is adequate to
provide safe, long-term containment of CO, and shall include
site-specific and other information pertaining to:

a) geologic characterization of the EOR complex

b) a description of the facilities within the CO,-EOR project

c) a description of all wells and other engineered features in the CO,-
EOR project

d) the operations history of the project reservoir.

24
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Section 6: Containment Assurance ="

An initial assessment of potential leakage pathways
An assurance that operations consistent with containment of CO, that may include:
a) unexpected changes in project performance that have potential to influence storage
b) addition or abandonment of injection zones
c) change to the areal extent of the project reservoir
d) addition or abandonment of wells
e) anomalous change of injection-withdrawal ratio
f) development of reservoirs which are located above or below the project reservoir
g) discovery of CO, beyond the boundary of the CO,-EOR complex
A monitoring plan including plans to monitor for leakage and methods

25
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Section 7: Well Construction Nl

Information to demonstrate that new & existing
wells, AND well interventions, are: iR
v’ Designed...

J CO n St r u Cte d e Intermediate Casing
J Te Ste d e Production Casing

Perforated Interval

Surface Casing

26
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Section 8: Quantification ="

CO,EOR ProjeSct

Mass
balance
approach: .
co, .stored = CO,Supply .
CO, input Sources
less I—®
CO, lost from %
operations &
subsurface

Project
Reservoir

——

Native COZ In Project Reservoir

27

Section 10: Project Termination s

» Allows for operation beyond period of reporting storage

e Requires a termination plan PRIVATE PROPERTY
N T . NO
* 5 criteria for termination including: TRESPASSING

. Absence of leakage

. Compliance with decommissioning rules

1
2
3. Demonstration of containment of CO, in the EOR complex
4. Risks managed throughout the project life

5

. Facilities removed/retained as necessary by lease or contract

28
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EPA Subpart RR vs. ISO 27916
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EPA GHGRT Subpart RR

1SO 27916 (CO2-EOR)

Context

Federal reporting framework to quantify and verify greenhouse
gas emissions, including for geologic storage of CO,.

Documentation and demonstration of safe, long-term containment
of CO, stored in association with CO,-EOR and quantification of
associated storage in CO,-EOR operations. Assumes and
acknowledges that there are existing regulatory programs and
standards apply to CO2-EOR projects, from permitting to corrective
action, and that this standard does not address those topics -
meaning UIC Class |l does apply

Authority

“competent governmental entity or entities with legal power to
regulate or permit CO2-EOR to regulate storage of CO2 in associate
CO2-EOR operation, or to regulate quantification of the storage of
CO2 in association with a CO2-EOR operation.” = EPA or State

Applicability

UIC Class Il permit holders that have opted-in to report under RR
(reporting under RR is optional for facilities operating under a
Class Il permit).

CO2 that is injected in EOR operations for oil and other
hydrocarbons (CO,-EOR) for which quantification of CO, that is
safely stored long-term in association with the CO,-EOR project is
sought = UIC Class Il

Shall = Must = Normative = Required

Should = May = Informative =

Suggested or possible
29

EPA Subpart RR vs. ISO 27916

P 3
—
Webinars

EPA GHGRT Subpart RR

1SO 27916 (CO2-EOR)

MRV Plan

5 components:

5 components:

Delineation of the maximum monitoring area (MMA) and the
active monitoring area (AMA)

EOR operations management plan (6.1.1) that specifies procedures
for field management and an operational containment assurance
during the quantification period

Identification and evaluation of the potential surface leakage
pathways

An initial containment assurance plan (6.1.2) to identify potential
leakage pathways

A strategy for detecting and quantifying any surface
leakage of CO, in the event leakage occurs

Monitoring of potential leakage pathways from the containment
assurance plan (6.2.1)

An approach for establishing the expected baselines for
monitoring CO, surface leakage

Initial containment assurance (6.1.2)

Site-specific mass balance equation

Site-specific mass balance equation (8.2)

30
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Gray box = ISO exceeds Subpart RR

EPA Subpart RR vs. ISO 27916 —_
. Webinars
EPA GHGRT Subpart RR 1SO 27916 (CO2-EOR)
(a) Mass of CO, received Mass received
(b) Mass of CO, injected into the subsurface Mass input (received + native)
(c) Mass ,Of CO, produced (i.e., mixed with produced oil, gas, or Mass loss entrained
other fluids)
(d) Mass of CO, emitted by surface leakage Mass loss operations (may be called fugitive)
Mass loss vent/flare
(e) Mass of CO, equipment leakage and vented CO, emissions
from surface equipment located between the injection flow Mass loss leakage facilities (may be called fugitive)
Mass Balance meter and the injection wellhead
(c02) (f) Mass of CO, equipment leakage and vented CO, emissions
from surface equipment located between the production flow ~ [Mass loss leakage facilities (may be called fugitive)
meter and the production wellhead
Mass loss transfer
(g) Mass of CO, sequestered in subsurface geologic formations |Mass stored (annual)
Mass loss EOR complex
(h) Cumulative mass of CO, reported as sequestered in
subsurface geologic formations in all years since the facility ~ |Mass stored (cumulative)
became subject to reporting requirements under this subpart
Mass native (non-anthropogenic)
A
EPA Subpart RR vs. ISO 27916 —_
. Webinars

EPA GHGRT Subpart RR 1SO 27916 (CO2-EOR)
Reporting Annually Annually
Within 180 days if: Periodically, and when:
(1) A material change was made to monitoring and/or (1) A material change was made to monitoring and/or
operational parameters that was not anticipated in the original . L
MRV plan. operational parameters that was not anticipated
Revised MRV I(r?j)e’;\ti‘c:)lr‘laggrﬁl’l:l :)he?rgiirm't class of your Underground (2) If required by a change in permit
(3) If you are notified by EPA of substantive errors in your . .
MRV plan or monitoringyreport. (3) If required by the authority
(4) You choose to revise your MRV plan for any other reason |(4) You choose to revise your MRV plan for any other reason
in any reporting year. in any reporting year.
The monitoring program shall describe tools, methods,
applicability, and frequency for detecting and
Subpart RR includes detailed requirements in § 98.444 (e) |quantifying losses (see 8.4), along with the threshold beneath
Measurement|and (f) for operation and maintenance of measurement which there would be no detection. The method of
Devices devices, including what recognized standards may be quantification for quantities of CO2 below the detection
followed for the methods used. threshold shall be specified in the EOR operations
management
plan (see 8.6).

32
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EPA Subpart RR vs. ISO 27916

Webinars

EPA GHGRT Subpart RR 1SO 27916 (CO2-EOR)
Records Quarterly and annual requirements depending on the type of data|Periodic and annual and shall be retained for the duration of the
) being retained. All records must be retained for at least three project, and shall be offered to the authority after termination of
Retention years. the lease/permit pertaining to the CO2-EOR project
EPA UIF Progra‘m Cla.ss Il, with most states with active oil and gas Authority = EPA or State with primacy
construction |operations having primacy

33

Gray box = ISO exceeds Subpart RR

EPA Subpart RR vs. ISO 27916

P 3
C——
Webinars

EPA GHGRT Subpart RR

1SO 27916 (CO2-EOR)

Project
Termination

May request to discontinue reporting at any time

In addition to any existing permitting, regulatory, and contractual
framework by the authority

Approved by the Administtrator

Only when:

a demonstration that current monitoring and model(s) show that
the injected CO2 stream is not expected to migrate in the future in
a manner likely to result in surface leakage.

a) the absence of detectable leakage (see 6.2) or open conduits to
the surface out of the EOR complex,

and that the injected CO2 is, at the time of project termination,
safely contained;

b) compliance with all well decommissioning and plugging
requirements for all CO2-EOR project wells [see 7.2 g)], that wells
do not allow fluid movement out of the EOR complex, and that the
CO2-EOR project wells do not pose a leakage risk

c) the injected CO2 is safely contained with sufficient
documentation of the characteristics of the EOR complex and
operational history of the CO2-EOR project to demonstrate long-
term stability and predictability of the associated storage;

d) risks and uncertainties relating to the associated storage of CO2
were managed throughout the EOR project life; and

e) facilities and ancillary equipment associated with the CO2-EOR
project have been removed, except those required to be retained
by lease or contractual obligations, integral to other operations, or
intended for different uses which may be left in place with approval
of the authority.

34
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Next Steps for Adoption/Use of ISO:27916 . =—..
1) ANSI creates National Mirror
Committee (NMC) to “Americanize”
the standard for use in US via the
National Technology Transfer-and

2) IRS issues guidance
that clarifies the definition
of “safe and secure
storage” via application

= 0f 1S0:27916 (or Subpart
‘ Y ”s’ RR) for 45Q, expected late
: 4 American National Standards Institute 2 019/ ear /y 2 02 0 P REAS

* National Mirror Committees (NMC)

) CSA e
\ﬁ Group
ANSI
= TC265 CCUS CO,-EOR
Standard

= 35

Questions, Comments, Concerns

Webinars

Thank you!

Steven Carpenter

steven.carpenter@uwyo.edu
O: +1-307-315-6442
C: +1-513-460-0360
https://www.eoriwyoming.org/

36
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