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Greenhouse Gas Reporting Rule

Subparts RR & UU Published in 2010.
Part of U.S. Greenhouse Gas Reporting Program (GHGRP)
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Reporting Rules are for Reporting

» Authority comes from the U.S. Clean Air Act.

« Complementary to EPA's Underground Injection
Control (UIC) rules to protect water under the U.S.
Safe Drinking Water Act.

« Not a comprehensive sequestration/storage rule.
* Provides accounting methodology for storage.

e Collects CO2 mass balance data from facilities
Injecting CO2 to track CO2 supply and movement
with other GHGRP data.

* Purpose is to document permanence of stored
CO2 through monitoring, reporting, verification.
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3 GHGRP “Subparts™ Applicable TASKROREE
to CO2 Storage under GHGRP

« Subpart RR requires all facilities that conduct geologic
sequestration are required to submit annual reports to
EPA. No threshold for reporting. “All —in”.

« Subpart UU requires all other facilities that inject CO2
(but not for sequestration) such as for EOR are required
to report the amount of CO2 received.

« Subpart PP requires reporting from CO2 suppliers.
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Schematic (EPA, 2013)
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Subpart RR (all storage facilities)

 Facilities must:

— Report basic information on CO2 received for
Injection.

— Develop and implement an EPA-approved site-
specific MRV (Monitoring, Reporting,
Verification) plan.

— Report the amount of CO2 geologically

sequestered (stored) using a mass balance
approach and annual monitoring activities.
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MRV Plan Must Include:

o1

|dentify active and maximum monitoring areas.

|dentify surface leakage pathways (EOR focus
should be abandoned wells).

Develop strategy for detection and quantification
of surface CO2 |leakage.

Baseline measurements (pre-injection).
Calculation methodologies and accounting.

Continue post injection monitoring until EPA grants
site closure authorization. Monitoring and
modeling must show CO2 is not expected to
migrate in the future in an manner that would
result in surface leakage.
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Subpart RR Annual Monitoring Report

* A narrative history of the monitoring effort

conducted.

* Adescriptio
plan.

A narrative
anomalies t

n of changes made to the MRV

nistory of any monitoring
nat were detected & how they were

Investigated and resolved.

* A descriptio

n of surface leakages, if any.



Current GS Projects with R&D
Exemptions from Subpart RR Reporting

Final Decisions

Project Name

Boise White Paper LLC Wallula Basalt Carbon
Dioxide Pilot Study

SECARB Phase Ill Anthropogenic Test

Archer Daniels Midland Company Midwest
Ceologic Sequestration
Consortium Project

Boise White Paper LLC Wallula Basalt Carbon
Dioxide Pilot Study

American Electric Power's Mountaineer Plant
project

Type

R&D project
exemption request

R&D project
exemption request

R&D project
exemption request

R&D project
exemption request

R&D project
exemption request

Date of Final
Decision*
May 29, 2013

June 29, 2012

October 12, 2011

August 12, 2011

July 28, 2011

CLE/—\NQ

TASK FORCE

Final Decision
Documents

Decision (PDF} (3 pp,
1.1M)

Decision (PDF) (10 pp,
1.6M)

Decision (PDF} (6 pp,
464K)

Decision (PDF) (3 pp,
340K)

Decision (PDF} (4 pp,
110K)

*See 40 CFR Part 78 for appeals procedures, including the requirerment that appeals must be made within 30 days after

EPA has issued its decision.
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Reporting to Date

« GHGRP (program) total: For reporting year
(RY) 2011, approximately 8,000 facilities in
nine industry sectors reported 3.3 billion tons
of CO2e.

« Subpart RR: No facilities have reported to
date.

« Subpart UU: Appx 75 facllities, mostly EOR,
have reported 64 Mt received for injection.
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Faclilities Reporting under UU

- New.
Hampshire
Massachusetls
Rhode | ]

New Jersey,

Delaware
Maryland

Source: http://ghgdata.epa.gov/ghgp/main.do#/faciIity/?q=Find%20a%20Facility%ZOor%ZOLocation&st=&fid=&sf=11001000&ds=I&yr=2011&{.]rJ:current&cyr=2011
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UIC Program Well Classes I, VI

Class VI wells-
Inject CO; for
lomg-term storage to
reduce emissions

Oil and Gas Geologic Storage

151,000 EOR wells(80%)
Brine Disposal Wells (20%)

1
§
]
. &
%
111
‘.

States may also
Administer class VI
by primacy

but presently done
By EPA regions.

Class Il

Administered by most
States

Via “Primacy”
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Integrating RR & UIC Requirements

« Storage in EOR fields can be done under UIC
Class Il or Class VI depending on risk to USDWs

« UIC program elements may satisfy MRV plan
submitted for subpart RR.

« Operators will supplement the elements of their
UIC plans, particularly under class Il. (E.g.
monitoring area, baseline and monitoring tools,
site closure, etc.)

« EPA requires a transition to class VI from class |l
In EOR fields where there is an increased risk
profile. Must revise MRV plan.

* Proposed guidance document on transition soon.
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Rule Requirement Class I Class VI
Computational modeling of plume and
pressure front; must be revaluated max 5
Area of Review (AoR) 0.25 mi yrs.

Evaluation of AoR

Define zone of "endangering
influence"

Comprehensive geologic study, identifying
confining zone, identification of faults,
fracture zones.

Geologic Review

Confining zone must separate
injection zone from USDW &
must be free of faults &
fractures

Must have Suitable geologic system with a
confining zone free of transmissive faults.

Legacy Wells

Review reasonably available
well data

Identify & take corrective action on all
wells at risk of leakage.

Mechanical Integrity
Tests

Every 5 years

Every year, casing inspection log or
temperature log; continuous annular
pressure.

Baseline Monitoring

None

USDW/ groundwater, subsurface injection
zone.

CO2 Testing & Monitoring

None.

Groundwater monitoring; tracking plume
and pressure front.

Well Construction

Cased and cemented to
prevent movment of fluids into
USDW & Designed for life
expectancy of well

Must be prevent movement of fluids into
or between USDWs compatible with CO2
injectate for life of project.

Well Evaluation

Wireline logs through drinking
water (USDW) zones and
confining zone.

Wireline logs, including CEL.

Injection Pressure

Pressure shall not exceed frac
pressure.

Must not Exceed 90% of frac pressure

Injection Monitoring

Injection rate, pressure, nature
of injectate.

Injection rate, pressure, nature of
injectate. Must maintain a pressure on the
annulus. Alarms, downhole shut off.

Reporting

Annual

Semi Annual

Emergency Response

Must report in 24 hours.

Cease injection; carry out pre-approved
remedial response plan. Report 24 hrs.

Plugging

Well plugging must be
acceptable to Director

Injection well plugging plan

Post Injection Site
Care/Financial
Responsibility

None

Closure / monitoring plume and pressure
front. 50 year presumption
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Rough
Comparison
of UIC
Class Il &
Class VI
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Storage Regulations Gap?

* While Subpart RR and UIC program rules are
complementary, no rules exists in the U.S. that
would deem a volume “sequestered” or “stored.”

 Subpart RR does not enforce emissions
reductions nor does it penalize facilities for
releases to the atmosphere.

« Subpart RR is for reporting mass balance of
stored CO2 and CO2 emitted to the atmosphere.

« Underground Injection Control (UIC) rules are for
aquifer protection.

* Adding complexity: UIC class Il is administered
mostly by states; class VI currently administered
by EPA regions but states can apply (e.g. ND).

15



CLEANAIR

U.S. State CCS Regulatory
Development (Source CCS ReQ)

Sequestration Site | Property Leng Term Regulatory
Permitting Rights Stewardship | Status | Incentive | Incentive
California
Colorado X
1llinois X X X X X
Kansas X X X X
Kentucky
Louisiana X X X X
Massachusetts
Minnesota
Mississippl x
Montana X X X X X
MNew Mexico X
Morth Dakota X X X X X
Oklahoma X X X
Pennsylvania
Texas X X X X X
Utah X X
Washington x
et e i X X (Information may not be fully up to date)
Wyoming X X X X

16
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Managing MRV/Risk in EOR Settings

REJECT

Storage capacity

EOR: known v~

REJECT

Provable seal
EOR: known v~

MANAGE

Injectivity below

EOR: known v~ fracture pressure

MANAGE
Well integrity

Plume and pressure areas
EOR: Actively v* After Hill, Hovorka,
Managed Melzer (2012); Original

chart: Sue Hovorka.
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Saline and EOR at One Facllity?

“Stacked” Storage

Existing Infrastructure

Reservoir knowledge and capacity

Existing Surveillance tools
Multiple caprock seals

Multi-zone
injection

Single-zone
injection

Directional well
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Stacked saline reservoirs

21 o
g : ,
g | S | stratigraphic Unit Major Sub Units | Potential Reservairs
s ) and Confining Zones|
o b
g3 Citronelle Formation
Undifferentiated
Chicasawhay Fm,
5' 0 Bucatunna Clay
E',- Vicksburg Group
<
Jackson Group Minor Saline Reservoir
Claiborne Group Talahatta Fm, Saline Reservoir
Wilcox Group Hatchetigbee Sand
Bashi Marl Saline Reservoir
Salt Mountain LS
Midway Group Porters Creek Clay
Selma Group
0 Eutaw Formation Minor Saline Reservoir
E- s ig Minor Saline Reservoir
S| 3 P .
g = | TuscaloosaGroup | i% | Marine Shale _
7] -4 i
ii Pllo,t Sand Saline Reservoir
i Massive sand
Washita- Dantzler sand Saline Reservoir
Fredericksburg Basal Shale _
‘Upper' -
Paluxy Formation ‘Middle' Pmpos;:r::'edw"
0 ‘Lower'
8 | - Mooringsport
§ $ Formation
a | E
g Ferry Lake Anhydrite
fodessa . Upper 0il Reservoir
Donovan Sand ‘Middle' Minor Saline Reservoir
‘Lower' Oil Reservoir
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Process-Based Soll Gas Method (K. Romanak / BEG)

= |Important for EOR
settings (brownfields)

= Method pioneered at
Kerr Farm/allegec
_eakage at Weyburn

= Does not rely on
packground CO,
measurements

= Uses ratios among
simple gases (CO,,
CHy, Ny, O))

0 (ol %)
=1 &




For More Information:

Bruce Hill

Clean Air Task Force
USA

(603) 383 640
bruce@catf.us

CLEANAIR

TASK FORCE

Avaliable onine at waw sclencedivect com

El;f:)cedia

www ehrruer com o peocedss

ELSEVIER Fawrgy Pracedia 00 (2017) 000-000

GHGT-11

Geologice carbon storage through enhanced o1l recovery.

Bruce Hill*, Susan Hovorka” and Steve Melzer

* Clean Air Task Force, Suite $30. 15 Tremons S2. Boston MA. 02108, USA
* Bureas of Econcmic Geology, Usivervity Station, Bax X, Univenity of Texas, Austin, TX 78713, USA
* Melzer Convalting. 415 W Wall St Ste. 1106, Mudland. TX 79701, USA

Abstrace

The advancement of cxbon captire technology combeaned with carbon diecude (C0;) enhanced oil
recovery (EOR) holds the promise of reducing Se carboa footprat of coal-fired power plants and other
wmndustrial sovsces, whale af the sasee time by 3, of ol CO; iy in deep K [T
a long track record. Tertiary EOR wyth CO; has m onmnt in West Texas o the 1970°s, when CO; was
first maed at large scale at the SACROC fieMd o produce stranded odl following primary and secondacy

& (waner flood B CO; muixes with oil and changes od properties, CO; floods are
¢ll¢\:m‘e at producing Adho‘d od following water fHooding ('-bo- dioxade 15 a valuable conunodity
both because of ity ability 1o date 0l prodh from depleted reservoun, and because of the hmuted

volumes of nanrally sourced €O, nmel 5. Therefore, duming Jargesscake commercial floods, CO; that
s produced with odl durmg EOR 1s separated. comprossed and rv-.xl.d _l recyched mumerous times.

Venting 10 $¢ atmosphiere is a rare event, quantifisble, and il fraction of the
wpected CO;. The CO; purchased mass, net any vennng Suring EOR numynwe‘nme
reservoir by a combination of capillary, solution and pliysical mapp ly €00

smillion mietnic toanes of prrchaned OO, have been utbred in e southwent U S V:rmuu an(ﬂh
alove, the rough equivabent of 30 years worth of CO; from » half dozen medman-sized coal-fired power
plants

Although CO; EOR technology is marure m the US. sy reservou targets have not been flooded
becausg of limated CO; vipply. Morsover, very buge newly &corered FOR resourcos, known as
“residual odl 2omes™ (ROZs) occur i manunally waser-flooded mtervals bedow the calvwater coutact s
reservoirs that possess pore space contalming mumobile oil. ROZs are also sow being do.ummed in
peologic settings without overlymng soesal ool and ga \! ROZ expl
&: usitng OO, o the > I y 10 accept very buge volaues olm, = ordex 10

i A

um- and geoduce lbc fessatmng unmotadzed oil

Many existag EOR sites may be ideal for sequestration because they: 1) provide kaown Inpo thar have
beld Bydrocarbom over geclogic e, 2) pronide exasting CO, o .
3) occur = areas where the general public widely accepts injection projects, -hpo\du <0,
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