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EPA Proposal

Recominended Revisions

Explanation

PART 98- [AMENDED]

1. The authority citation for part 98
continues to read as follows:
Authority: 42 U.5.C. 7401, et seq.

Subpart A—[Amended]

2. Section 98.2 is amended by revising
paragraph (a) introductory text to read as
fotlows:

§98.2 Who must report?

(a) The GHG reporting requirements and
related monitoring, recordkeeping, and
reporting requirements of this part apply to
the owners and operators of any facility
that is located in the United States or under
or attached 10 the Quter Continental Shelf
(as defined in 43 U.S.C. §1331) and that
meets the requirements of either paragraph
(a)(1), {a)}(2), or {a){(3) of this section; and
any supplier that meets the requirements of
paragraph (a)(4) of this section:

Subpart A, Table A-3 is amended by
adding “Injection and Geologic
Sequestration of Carbon Dioxide (Subpart
RR) under the heading “Additional Source
Categories I Applicable in 2011 and
Future Years.”

Subpart A, Table A-4 is amended by
adding “Petroleum and Natural

Cas Systems {Subpart W) under the
heading “Additional Source Categories 1
Applicable in 2011 and Future Years.”

EPA needs to add these subparts to its
newly-created Tables A-3 and A-4. EPA,
Mandatory Reporting of Greenhouse
Gases: Minor Harmonizing Changes 1o the
General Provisions, 75 Fed. Reg. 12451,
12456-58 (March 16, 2010). Otherwise
the cross-references will be ineffective to
trigger application of these provisions,

3. Section 98.6 is amended by adding the
following definitions in alphabetical order
to read as follows:

No comment




Geologic Sequestration Multi-Stakeholder Discussion Participants

June 11, 2010

EPA Proposal

Recommended Revisions

Explanation

§98.6 Definitions.

Quier Continental Shelf means all
submerged lands lying seaward and
outside of the area of lands beneath
navigable waters as defined in 43 U.S.C.
§1301, and of which the subsoil and
seabed appertain to the United States and
are subiect {o its jurisdiction and control,

No comment

United States means the 50 states, the
District of Columbia, the Commonwealth
of Puerto Rico, American Samoa, the
Virgin Islands, Guam, and any other
Commeonwealth, territory or possession of
the United States, as well as the territorial
sea as defined by Presidential
Proclamation No. 3928,

No comment

4. Section 98.7 is amended by revising
paragraph (€)(39) to read as follows:

§98.7 What standardized methods are
incorporated by reference into this
part?

(39) ASTM E1747-95 (Reapproved 2005)
Standard Guide for Purity of Carbon
Dioxide Used s Supercritical Fluid
Applications, IBR approved for §98.424(b)
and §98.444(a).

4. (a) Section 98.7 is amended by revising
paragraph {)(39) to read as follows:

§98.7 What standardized methods are
incorporated by reference into this
part?

(39) ASTM E1747-95 (Reapproved 2005)
Standard Guide for Purity of Carbon
Dioxide Used in Supercritical Fluid
Applications, IBR approved for §98.424(b)
and §98.444(a).

Under {e) (39) EPA is proposing the use of’

ASTM E1747-95 (Reapproved 2005) as a

standard method for quantifying CO2 from
EOR and GS streams for subpart RR.

The ASTM method cited by EPA is titled
“Standard Guide for Purity of Carbon
Dioxide Used in Supercritical Fluid
Applications”. It is intended for the
quantification of impurities in CO, used
for supercritical fluid extraction (requiring
FDA approval) or for supercritical
chromatographyv. Such a method is not

Carbon Sequestration Council
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(b)Section 98.7 is amended by revising
paragraph (f)}(2} to read as follows:

(2) GPA Standard 2261-00 - “Analysis for
Natural Gas and Similar Gaseous Mixtures
by Gas Chromatography”, IBR approved
for § 98.34(a), § 98.164(b), § 98.254(d),
and § 98.344(b), and §98.444(a).

(c) Section 98.7 is amended by adding
paragraph (f)(3) to read as follows:

(3) GPA Standard 2177-03 - “Analysis of
Natural Gas Liquid Mixtures Containing
Nitrogen and Carbon Dioxide by Gas
Chraomatography”, IBR approved for
§98.444(a).

appropriate for quantifying CO; in EOR or
(S streams.

ASTM 1747-95 is not always applicable
under Part 98 because it is designed to test
for impurities of clinical or food quality
supercritical CO2. We recommend
adoption of the provided GPA standards as
examples of the standards that are used in
practice in the industry.

EPA should amend the citation in 98.7 to
add references to more applicable
standards as shown. EPA should also
specify that, similarly 1o the citation of
other standards, reporters may use more
recent versions of published standards in
accordance with industry practices and
available instrumentation,

5. Part 98 is amended by adding subpart
RR to read as follows:
Sec.

98.440 Definition of the source category.

98.441 Reporting threshold.

98.442 GHGs to report.

G8.443 Caleulating CO2 injection and
Sequestration.

98.444 Monitoring and QA/QC

Carbon Sequestration Council
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requirements,

98.445 Procedures for estimating missing
data.

98.446 Data reporting requircments.
98.447 Records that must be retained.
98.448 Geologic Sequestration
Monitoring, Reporting, and Verification
{MRYV) Plan.

98.449 Definitions.

Subpart RR—Injection and Geologic
Sequestration of Carbon Dioxide
§98.440 Definition of the source category.

Subpart 'RR_é—InjeQﬁon and Geologic
Sequestration of Carbon Dioxide
8§98 440 Definition of the source category.

(a) The injection and geologic
sequestration of carbon dioxide (COy)
source category comprises any well or
group of wells that inject CO; into the
subsurface, which includes under a seabed
offshore. The source category consists of
all wells that inject CO; into the
subsurface, including wells for geologic
sequestration (GS) or for any other
purpose.

(a) The injection and geologic
sequestration of carbon dioxide (CO-)
source category comprises any well or
group of wells that inject CO; into the
subsurface, which includes under a seabed
offshore. The source category consists of
all wells that inject CO, into the
subsurface, including wells used for
geologic sequestration (GS) or for any
other purpose.

The wording in the last senience should be
“wells used for geologic sequestration”,

Carbon dioxide stream means carbon
dioxide that has been captured from an
emission source {e.g. a power plant or
other industrial facility) or extracied from a
carbon dioxide production well plus
incidental associated substances either
derived from the source materials and the
capture process or extracted with the
carbon dioxide. MRR, 74 Fed. Reg.
56260, 36385 (October 30, 2009).

(b} A facility that is subject to this rule
only because of CO2 injection wells that
do not meet the detinition of geologic
sequestration facility in paragraph {c) of
this section is not required to report
emissions under any other subpart of part

(b) A facility that is subject to this rule part
98 and meets the definition of this subpart
only because of CO2 injection wells that
do not meet the definition of geologic
sequestration facility in paragraph (c¢) of
this section is not required to report

This revision would clarify the meaning of
this provision while avoiding the potential
ambiguity of “this rule.”
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98.

emissions under any other subpart of part
98.

(¢) Geologic sequestration {(GS) facility.
(1) For the purposes of this source
category, a geologic sequestration facility
is a facility that injects CO, for the long-
term containment of a gascous, liquid, or
supercritical CO» stream in subsurface
geologic formations. A facility that injects
COy; 1o enhance the recovery of oil or
natural gas is not a geologic sequestration
facility for the purposes of this source
category unless the facility also injects the
CO; in subsurface geologic formations for
fong-term containment of a gaseous,
liquid, or supercritical CO; stream and
chooses to submit a monitoring, reporting,
and verification (MRV) plan 1o EPA that is
then approved by EPA,

(1) For the purposes of this source
calegory, a geologic sequestration facility
is a facility that injects CO2 for the long-
term containment efa-gaseous;-Hiquid,-or
supereritical- CO2-stream in subsurface

geologic formations. A facility that injects
CO2 to enhance the recovery of oil or
natural gas is not a geologic sequestration
facility for the purposes of this source
category unless the facility alse-injeets-the
CO2-in-subsurface-geologie formations-{or
long-term-contamment-of a-gaseous;
Hiquid;-or-supereritical-CO2-stream-and
chooses to be a geologic sequestration
facility by submitting a monitoring,
reporting, and verification (MRV) plan to
EPA that is then approved by EPA.

Referencing the specific phases of CO2 is
unnecessary and inherently suggests that
other references to CO2 without these
modifiers is intended to be less inclusive,
We recommend deleting the modifiers.

Some concurrent storage (long-term
containment) alwavs occurs during EOR
operations using CO2. Accordingly, the
rule should not indicate that this is
something to be decided on the basis of
intent by using the phrase “also injects . . .
for long-term containment”. The only real
choice being made by the operator is
whether to become subject to the subpart
RR requirements by submitting and
obtaining approval of an MRV plan.

(2) A facility that is not required to report
for the purposes of this source category as
a geologic sequestration facility, injects
CO; for the long-term containment of a
gaseous, liquid, or supercritical CO2
stream in subsurface geologic formations,
and chouoses to submit an MRV plan to

@Mwmmmmwm
- 1 .

This part of the definition is confusing and
unnecessary in light of the language in (1)..
If a facility chooses to submit an MRV, it
becomes a GS facility and renders the lead
clause of this provision potentially
confusing because it then is “required to
report for the purposes of this source

Carbon Sequestration Council
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EPA that is then approved by EPA, is a
geologic sequestration facility.

coloai on facility,

category as a geologic sequestration
facility,” This deletion and the following
revision 10 §98.440(c)(3) — which will
become §98.440(c)(2) — would clarify
what is infended.

(3) A geologic sequestration facility
includes all structures associated with
injection located between the points of
CO2 transfer onsite and the injection wells.

{2) A geologic sequestration facility

includes all injection and monitoring wells,

pipelines, compressors, valves and

associated equipment and structures from

receipt of CO2 to storage field through to
iated-with-injection ¥

the-points-of CO2-ransfer onsite-and the

injection wells.

The definition should be revised to address
“equipment” as well as “structures™ and to
provide specific examples for clarification.

(4) A geologic sequestration facility that
injects CO» 10 enhance the recovery of oil
or natural gas includes all structures
associated with production located
between the production wells and the
separators.

(3) A geologic sequestration facility that
injects CO; to enhance the recovery of oil
or natural gas includes all injection and
monitoring wells, pipelines, compressors,
valves and associated equipment and
structures from receipt of CO2 to the
storage field through to the injection wells
and all separators, compressors, vent
stacks, structures and equipment associated
with productionesated-between-the

The definition should be revised to address
“equipment” as well as “structures” and to
provide specific examples for clarification.

(d) This source category does not include
the following:

(1) Storage of CO2 above ground.

(2) Temporary storage of CO2 below

(d) This source category does not include
the following:

(1) Storage of CO2 above ground.

(2) Temporary storage of CO2 below

The source category should exclude the
injection of CO2 or CO2 streams for
purposes of conducting testing that will
help to identify and characterize

Carbon Sequestration Council
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ground.

(3) Transportation or distribution of CO2,
(4) Purification, compression, or
processing of CO2 at the surface.

{5) Capture of CO2,

(63 CO2 in cement, precipitated calcium
carbonate (PCC), or any other technique
that does not involve injection of CO2 into
the subsurtace.

ground,

(3) Injection of CO2 or CO2 streams for
subsurface testing and characterization
activities.

(4) Reinjection of a produced mixed
stream that includes CO2, is incidental to
oil and gas production, and is reinjected
with natural gas or other formation fluids
with or without some processing of the
stream.

{5)Transportation or distribution of CQ2.
(6) Purification, compression, or
processing of CO2 at the surface.

(7) Capture of CO2.

(8) CO2 in cement, precipitated calcium
carbonate (PCC), or any other technique
that does not involve injection of CO2 into
the subsurface.

appropriate sites for geologic sequestration
and/or enhanced recovery of oil or natural
gas. These activities will be necessary in
many cases to assist with the proper siting
of these operations and should be
encouraged to be conducted without the
potential added expense of reporting all of
the information required by this subpart.

In MRR, 74 Fed. Reg. 56260, 56385
(October 30, 2009), “carbon dioxide
stream” is defined as “carbon dioxide that
has been captured from an emission source
(e.g. a power plant or other industrial
facility) or extracted from a carbon dioxide
production well plus incidental associated
substances either derived from the source
materials and the capture process or
extracted with the carbon dioxide.™ In
many situations produced natural gas or
other formation fluids, which may have
some leve!l of CO2 concentration (typically
up to 15%), are reinjected directly into the
field, sometimes alter minimal treatment
such as drying. The reinjection may be
done {or a number of reasons, some of
which may be construed as enhanced
recovery, The requirement of Tier |

Carbon Sequestration Council
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(EOR-only) reporting for these situations
would represent a significant and
unintended burden. Although the
definition of “carbon dioxide stream”™
implies that this situation is not intended to
be subject to these rules, there is a need to
be explicit in this rule that this type of
incidental CO?2 injection is not subject to
Subpart RR.

In addition, the preamble discussion of this
provision should include a recognition that
injection of CO2 into a geologic formation
such as a CO2 dome should not result in
double counting if the CO2 is subsequently
extracted and delivered for some other use.
Subpart PP excludes “Storage of CO2
above ground or in geologic formations”
from the source category. 40 CI'R
§98.420(b)(1), 74 Fed. Reg. 56260, 56500
{October 30, 2009). And proposed subpart
RR excludes “Temporary storage of CO2
below ground.” §98.440(d)2). 75 Fed.
Reg. 18576, 18600 {April 12, 2010).

§98.441 Reporting threshold,

(a) Y ou must report under this subpart if
your facility is an injection facility that
|injects CO2 into the subsurface and the

It does not appear that EPA has proposed
to amend the tables to add listing for
subpart RR. That probably needs to be
done. Otherwise this provision is fairly

§ 98.2 Who must report?

{a) The GHG reporting requirements and
refated monitoring, recordkeeping, and
reporting requirements of this part apply fo

Carbon Sequestration Council
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facility meets requirements of either

§98.2(a)(1) or (a)(2).

meaningless.

Subpart A, Table A-3 is amended by
adding “Injection and Geologic
Sequestration of Carbon Dioxide (Subpart
RR} under the heading “Additional Source
Categories 1 Applicable in 2011 and
Future Years.”

Subpart A, Table A-4 is amended by
adding “Petroleum and Natural

Gas Systems (Subpart W) under the
heading “Additional Source Categories 1
Applicable. in 2011 and Future Years.”

1s this the right approach?
Perhaps the betier alternative is this:

§98.441 Reporting threshold.

{a) You must report under this subpart if
your facility is an injection facility that
injects CO2 into the subsurface and the
facility meets requirements of either
§98.440(b) or (c}.

the owners and operators of any facility
that is located in the United States and that
meets the requirements of either paragraph
(a)(1), (a)}(2), or (a)(3) of this section; and
any supplier that meets the requirements of
paragraph {(a)(4) of this section:

(1) A facility that contains any source
category that is listed in Table A--3 of this
subpart in any calendar year starting in
2010, For these facilities, the annual GHG
report must cover stationary fuel
combustion sources (subpart C of this
part), miscellaneous use of carbonates
(subpart U of this part), and all applicable
source categories listed in Table A--3 and
Table A4 of this subpart.

(2) A facility that contains any source
category that is listed in Table A-4 of this
subpart that emits 25,000 metric tons
CO2e or more per year in combined
emissions from stationary fuel combustion
units, miscellaneous uses of carbonate, and
all applicable source categories that are
listed in Table A-3 and Table A-4 of'this
subpart. For these facilities, the annual
GHG report must cover stationary fuel
combustion sources (subpart C of this
part}, miscellaneous use of carbonates

Carbon Sequestration Council
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(subpart U of this part), and all applicable
source categories listed in Table A--3 and
Table A-4 of this subpart.

(b) The reguirements of §98.2(i) do not
apply to this subpart. Once a facility is
subject to the requirements of this subpart,
the owner or operator must continue for
cach year thereafier to comply with all
requirements of this subpart, including the
requirement to submit annual GHG
reports, even it the facility does not meet
the applicability requirements in paragraph
(a) of §98.2(a) of this part in a future year,
unless paragraphs (b)(1) or (b)Y(2) of this
section apply.

§98.2(i) Except as provided in this
paragraph, once a facility or supplier is
subject to the requirements of this part, the
owner or operalor must continue for each
year thereafter 10 comply with all
requirements of this part, including the
requirement to submit annual GHG
reports, even if the facility or supplier does
not meet the applicability requirements in
paragraph (a) of this section in a future
year.

(1) If the injection well or wells
constituting the facility are plugged in
compliance with the facility’s
Underground Injection Control permit
requirements (or relevant permit
requirements, if any, in the case of a
facility that is not under the jurisdiction of
the Safe Drinking Water Act), a facility
conducting geologic sequestration subject
to the requirements of this subpart may
discontinue complying with §98.442(a)
and §98.442(b) and all other facilities
subject o the requirements of this subpart

(1) If the injection well or wells
constituting the facility are plugged in
compliance with the facility’s
Underground Injection Control permit
requirements (or relevant permit
requirements, if any, in the case of a
facility that is not subject 10 uader-the
jurisdiction-of the Safe Drinking Water

Act), a geologic sequestration facility
eonducting-geologicsequestration subject
to the requirements of this subpart may
discontinue complying with §98.442(a)
and §98.442(b) and all other facilities

The proposed rule establishes defined
terms; the rule should be using this
terminology more consistently (e.g.,
“geologic sequestration facility’). Mixing
terms makes it harder to interpret what is
meant.

Carbon Sequestration Council
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may discontinue complying with this
subpart. The owner or operator of the
facility must notify EPA that the injection
well or wells constituting the facility have
been plugged in compliance with the
facility’s Underground Injection Control
permit requirements (or relevant permit
requirements, if any, in the case of a
facility that is not under the jurisdiction of
the Safe Drinking Water Act), and such
notification must be certified as accurate
by the owner or operator of the facility.
The owner or operator must resume
reporting for any future calendar year
during which any activities that are source
categories of this subpart resume
operation.

subject to the requirements of this subpart
may discontinue complying with this
subpart. The owner or operator of the
facility must notify EPA that the injection
well or wells constituting the facility have
been plugged in compliance with the
facility’s Underground Injection Control
permit requirements (or relevant permit
requirements, if any, in the case of a
facility that is not subject to underthe
jurisdietion-of the Safe Drinking Water
Act), and such notification must be
certified as accurate by the owner or
operator of the facility. The owner or
operator must resume reporting for any
future calendar year during which any
activities-that-are-source-categories-of
facility subject to this subpart resumes
operation by injecting CO; into the
subsurface,

(2) I the CO2 plume and pressure front
have stabilized and the GS facility has
been closed in compliance with the
facility’s Underground Injection Control
permit requirements (or relevant permit
requirements, if any, in the case of a
facility that is not under the jurisdiction of
the Safe Drinking Water Act), a {acility

(2) (i) If the CO2-plume-and-pressure-front
have-stabilized-and-the (GS facility has
been closed in compliance with the
facility’s Underground Injection Control
permit requirements (or relevant permit
requirements, if any, in the case of a
facility that is not subject to uaderthe

jurisdiction-of the Safe Drinking Water

If the closure standards are essentially the
same for the UIC permit and for this
subpart RR, the demonstration only s
be made one place.

hould

Carbon Sequestration Council
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conducting geologic sequestration may
discontinue complying with the remainder
of this subpart. The owner or operator of
the facility must notity EPA that the C0O2
plume and pressure front have stabilized
and the GS facility has been closed in
compliance with the facility’s
Underground Injection Control permit
requirements (or relevant permit
requirements, if any, in the case of a
facility that is not under the jurisdiction of
the Safe Drinking Water Act), and such
notification must be certified as accurate
by the owner or operator of the facility.
‘The owner or operator must resume
reporting for any future calendar year
during which any activities that are source
categories of this subpart resume
operation.

Act) and has met the GS closure
requirements of subsection (3), a facility
conducting geologic sequestration may
discontinue complying with the remainder
of this subpart.

(ii) The owner or operator of the facility
must notify EPA that the CO2-plome-and
pressure-fronthave-stabilized-and-the (G5
facility has been closed in compliance with
the facility’s Underground Injection
Control permit requirements (or relevant
permit requirements, if any, in the case of a
facility that is not subject {0 under-the
jurisdiction-of the Safe Drinking Water

Act), and such notification must be

| certified as accurate by the owner or

operator of the facility.

(iii) The owner or operator must resume
reporting for any future calendar year
during which any aetivities-that-are-source
eategories-of facility subject to this subpart
resumes operation by injecting CO; into
the subsurface.

(3) EPA shali approve discontinuation of
reporting if the owner or operator has
demonstrated, based on the current
understanding of the site, including

‘monitoring data and/or modeling, all of the

We believe there are three problems with
the closure standard that the EPA UIC
program proposed for section 146.93(b) of
the proposed Class Vi rule. "Federal
Requirements Under the Underground

Carbon Sequestration Council
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following:

(A) the estimated magnitude and extent of
the project footprint (CO2 plume and the
area of elevated pressure) ;

(B) the estimated location of the detectable
CO2 phune ;

(C) that there is no significant leakage of
CO2; '

(D) that the injected or displaced fluids are
not expected to migrate in the future in a
manner likely to result in leakage;

(E) that the injection wells at the site
completed into or through the injection
zone or confining zone are plugged and
abandoned in accordance with applicable
requirements; and

(F) any remaining project monitoring welis
at the site are being used and managed
pursuant 1o a plan approved by the
applicable Underground Injection Control
program Director.

Injection Control (UIC) Program for
Carbon Dioxide (CO2) Geologic
Sequestration (GS) Wells", 73 Fed. Reg.
43491, 43540-41 (July 25, 2008). First,
the presumption that monitoring should
continue for 50 years is unnecessary and
counterproductive. A straight performance
standard is preferable to this or any other
fixed time period because it provides a
clearer standard and an incentive to
maximize the understanding of site and
project performance and as such is more
protective of USDWs, human health and
the environment. Second, the proposal
would require a showing that the CO2
plume has “stabilized”, which was lcft
undefined. Cessation of plume movement
is not necessarily essential to show that a
project poses no threat of endangerment to
USDWSs (or of leakage in the case of this
subpart RR rule}—plumes that are still
moving may, nonetheless, remain
contained. Instead, it is more protective to
show that the plume of injected and
displaced fluids is not expected to migrate
in the future in a manner likely 1o result in
leakage. Third, the required showing that
“no additional monitoring is needed” does

Carbon Sequestration Council
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not provide guidance regarding how an
operator is to show that no additional
monitoring is needed. Our recommended
revision provides specific guidance on
what the operator must show.

We recommend a standard similar to that
which we provided in proposed alternative
language for section 146.93(b) of the
proposed UIC rule for GS because it sets
forth detailed criteria, all of which must be
satisfied, to demonstrate that the site does
not pose an endangerment Lo USDWs or a
likelihood of leakage. The specific criteria
listed in our proposal here will serve to
provide UIC Directors and EPA with the
requisite information 1o make the
appropriate determination. The advantage
of this approach is that it establishes clear
criteria that an operator must demonstrate
before obtaining site closure and approval
to cease reporting based upon particular
stte characteristics and is, theretore,
reasonably applicable to any storage site as
opposed to a standard based upon a fixed-
duration. Furthermore, it is more stringent
than a purely discretionary approach
because it establishes specific criteria that

Carbon Sequestration Council 14 bobvanvoorheesi@carbonsequestrationcouncil org
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must be shown before site closure and
approval to cease reporting may be
granted.

§98.442 GHGs to report,
You must report:
{a) Mass of CO; received onsite.

§98.442 GHGs to report.

Y ou must report:

(a) Mass of CO; received ensite from
sources outside the facility.

These requirements should use the
terminology established by the rule to
ensure consistency of application and
clarity of meaning.

(b) Mass of CO; injected into the
subsurface.

(c) Facilities conducting geologic
sequestration also report:

(1) Mass of CO; produced, if any.

(2) Mass of CO; sequestered in the
subsurface geologic formation.

(3) Mass of CO, emitted from subsurface
leaks.

(4) Mass of fugitive and vented CO;
emissions from surface equipment at the
facility if not reported under subpart W of
this part.

(¢) Facilities conducting geologic
sequestration also report:

(1) Mass of CO; produced, if any.

(2) Mass of CO; sequestered in the
subsurface geologic formations.

{3) Mass of CO, emilted Fom-subsurface
leaks by leakage.

(4) Mass of fugitive and vented CO,
emissions from surface equipment at the
facility if not reported under subpart W of
this part.

(5) Cumulative mass of CO2 sequestered
in the subsurface geologic formations since
the facility became subject to reporting
requirements under this Subpart.

The term defined in the proposed rule is
“leakage,” which is the term that should be
used rather than “leak.”

EPA should add §98.442(5) GHGs to
provide for reporting the cumulative mass
of CO2 sequestered in the subsurface
geologic formations since the project
became subject to reporting requirements
under this Subpart. Due to the dynamic
nature of ER projects, it is possible that, at
times, the mass of CO2 sequestered over a
period of a year may be negative; that is,
CO2 that had previously been injected and
counted as stored is now produced, even if
injection has stopped. This may happen in
the case of CO2 floods or water-
alternating-gas (WAGQ) floods, where it
will take time for the CO2 1o reach

Carbon Sequestration Council
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Explanation

production wells. We are concerned that
reporting of negative annual sequestered
masses could be incorrectly interpreted as
a failure of the storage capabilities of the
reservoir. Thus, to reflect the realities of
such operations, we recommend reporting
the cumulative mass of CO2 sequestered
since the (IS facility became subject to
reporting requirements under Subpart RR.

§98.443 Calculating CO; Injection and
Sequestration,

(a) A facility must calculate and report the
annual mass of CO; transferred to the
facility from offsite sources using the
procedures in paragraphs (a)(1), (a}(2), and
{a)(3) of this section.

§98.443 Calculating CO, Injection and
Sequestration.

(a) A facility must calculate and report the
annual mass of CO, wansferred-to-the
faeility received from sources outside the
facility-effsite-seurees using the
procedures in paragraphs (a)(1), (a}(2), and
(a)(3) of this section.

The rule should use consistent and
meaningful terminology.

(1) For each transfer point for which flow
is measured using a mass flow meler, you
must calculate the total annual mass of
CO2 in a CO2 stream transferred onsite
from offsite sources in metric tons by
multiplying the mass flow by the CO2
concentration in the flow, according to
Hquation RR-1 of this section. You must
collect these data quarterly. Mass flow and
concentration data measurements must be

(1) For each custody transfer point for
which flow is measured using a mass flow
meter, you must calculate the total annual
mass of CO2 in a CO2 stream transferred
onsite from offsite sources in metric tons
by multiplying the mass flow by the CO2
concentration in the flow, according to
Equation RR—1 of this section. You must
collect these data quarterly. Mass flow and
concentration data measurements rnust be

Carbon Sequestration Council
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made in accordance with § 98.444,

made in accordance with § 98.444,

(2) For each transfer point for which flow
is measured using a volumetric flow meter,
you must calculate the total annual mass of
€02 in a CO2 stream transferred onsite
from offsite sources in metric tons by
multiplying the volumetric flow at
standard conditions by the CO2
concentration in the flow and the density
of CO2 at standard conditions, according
o Equation RR-2 of this section. You
must collect these data quarterly.
Volumetric flow and concentration data
measurements must be made in accordance
with § 98.444.

(2) For each custody transfer point for
which flow is measured using a volumetric
flow meter, you must calculate the total
annual mass of CO2 in a CO2 siream
transferred onsite from offsite sources in
metric tons by multiplying the volumetric
flow at standard conditions by the CO2
concentration in the flow and the density
of CO2 at standard conditions, according
to Equation RR-2 of this seciion. You
must collect these data quarterly.
Volumetric flow and concentration data
measurements must be made in accordance
with § 98.444,

' You must collect these data quarterly.

Mass flow and concentration data
measurements must be made in accordance
with §98.444.

(3) To aggregate transfer data at the
facility level, vou must sum the mass of all
CO2 transterred onsite from offsite sotrces
through all facility transfer points in
accordance with the procedure specified in
Fquation RR-3 of this section.

{b) A facility must report annually the
mass of CO2 injected in accordance with

the procedures specified in paragraphs

(b) A facility must report annually the
mass of CO2 injected in accordance with
the procedures specified in paragraphs

This approach will allow the operator to
propose an alternative approach that
addresses EPA’s desire for useful

Carbon Sequestration Council
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(bX(1) through (b)(3) of this section.

(b)(1) through (b)(3) of this section or
obtain approval for an aliernative reporting
requirements pursuant to (b)(4) of this
section.

information while allowing operators to
take any necessary steps to protect
sensitive competitive information.

We are concerned that the annual reporting
of the mass of CO2 injecied by ER
operations will create a datapoint that may
not be easily understood by the general
public or general media because it will
include recycled CO2 produced with the
0il and gas stream. We are acting on this
concern by proposing the revision noted
here and by seeking the opportunity to
work with EPA toward the initiation of a
potential study that addresses the use of
CO2 from both natural and anthropogenic
sources in ER operations as a basis for
determining how to design reporting
provisions for ER operations that inject
CO2 but do not choose to report under the
GS facility requirements of this subpart
RR.

(1) For each point at which the flow of an
injected CO2 stream is measured using a
mass flow meter, you must calculate
annually the total mass of CO2 in the CO2
stream injected in metric tons by
multiplying the mass flow by the CO2 -

Carbon Sequestration Council
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Explanation

concentration in the flow, according to

| Equation RR-4 of this section. You must

collect these data quarterly. Mass flow and
concentration data measurements must be
made in accordance with § 98.444.

(2) For each point at which the flow of an
injected CO2 stream is measured using a
volumetric flow meter, you must calculate
annually the total mass of CO2 in the CO2
stream injected in metric tons by
multiplying the volumetric flow at
standard conditions by the CO2
conceniration in the flow and the density
of COZ at standard conditions, according
to Equation RR--5 of this section. You
must coliect these data quarterly.
Volumetric flow and conceniration data
measurements must be made in accordance
with § 98.444,

{(4) A facility that is required to report
pursuant to this subpart but is not a GS
facility may submit to EPA and obtain
approval of alternative reporting provisions’
designed to provide the net mass of CO2
injected during the year, by quantifying the
mass of CO2 produced and recycled for
ER. The details of the calculations in such

We are very concerned that reporting only
the gross mass of CO2 injected for ER
operations will create a number that will be
too easily misunderstood. Therefore we
recommend allowing ER operators to
establish procedures that will generate the
mass of CO2 injected net of the mass that
represents the recycled CO2 without
requiring such operators 1o comply with all

Carbon Sequestration Council
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Explanation

business information, but the (otal mass of
CO?2 injected must be reported along with
the calculated net mass of CO2 injected.

of the reporting requirements for GS
facilities. This recommended provision is
designed to accomplish that objective by
allowing operators to provide additional
information on a voluntary basis to
improve the contextual interpretation of
the reported mass of CO2 injected.

(c) Al GS facilities must also report the
mass of COz emitted as fugitive or vented
emissions from surface equipment (if this
information is not required to be reported
under subpart W of this part), the mass of
COz produced (if applicable), the mass of
COz2 emitted from subsurface leakage, and
the mass of CO: geologically sequestered in
accordance with the procedures as specified
in paragraphs (¢} 1} through (c}{(4) of this
section,

(c) All GS facilities must also report the
mass of CO2 emitted as fugitive or vented
emissions from surface equipment (if this
information is not required to be reported
under subpart W of this part), the mass of
COz produced (if applicable), the mass of
COz emitted from-subsurface by leakage, and
the mass of COz geologically sequestered in
accordance with the procedures as specified
in paragraphs (c)(1} through (c)(4) of this
section.

Should be “the mass of CO2 emitted by
leakage” because “leakage” is the defined
term.

(1) i you do not report CO?2 emitted as
fugitive or vented emissions from surface
equipment at your facility in the reporting
year under subpart W of this part, you
must report them under subpart RR of this
part in accordance with the procedures
specified in subpart W of this part for each
type of surface equipment. if you report
these emissions under subpart W of this

Carbon Sequestration Council
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_part, you do not need to report these
emisstions under subpart KR of this part.

(2) You must calculate the annual mass of
CO2 produced from oil or gas production
wells (if applicable) at the facility for each
separator that sends a stream of gas into a
recycle or end use system in accordance
with the procedures specified in
paragraphs (¢}(2)(i) through (c){2){11i) of

| this section.

(iii) To aggregate production data at the
facility level, you must sum the mass of all
of the CO2 separated at each gas-liquid
separator at the facility in accordance with
the procedure specified in Equation RR-9
of this section. You must assume that the
total CO2 measured at the separator(s)
represents {100-X)% of the total CO2
produced. In order to account for the X%
of CO2 produced that is estimated to
remain with the produced oil and gas, you
must multiply the quarterly mass of CO2

The value of X must be estimated using a
methodology approved by EPA per your
MRV plan.

measured at the separator(s} by (100+X)%.

(iif) To aggregate production data at the
facility level, you must sum the mass of ail
of the CO2 separated at each gas-liquid
separator at the facility in accordance with
the procedure specified in Equation RR-9
of this sectton. Y ou must assume that the
total CO2 measured at the separator(s)
represents (100-X)% of the total CO2
produced. In order to account for the X%
of CO2 produced that is estimated to
remain with the produced oil and gas, you
must multiply the quarterly mass of CO2
measured at the separator(s) by (100-+X)%.
The value of X must be a ratio, expressed
as a percentage, of CO?2 that is expected to
remain with the produced oil and gas to
CO?2 separated for recycle or end-use. The
value of X must may be estimated using a

X needs to be defined more precisely. As
currently proposed, this definition leaves
the reference for calculating X ambiguous.
The reference, of which X is a percentage,
could be interpreted as cither the CO2
entering the separator, or the CO2 leaving
the separator for recycle or end-use. For
Equ. RR-9 to be accurate, the reference
must be the CO2 separated for recycle or
end-use. We recommend that “X” be
defined to avoid this ambiguity.

Carbon Sequestration Council
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Explanation

methodology approved by EPA per your
MRV plan.

(3) You must report the annual mass of
CO2 that is emifted from each leakage
pathway identified in your MRV plan.
You must calculate the total annual mass
of CO2 emitted from all leakage pathways
at the facility in accordance with the
procedure specified in Equation RR-10 of
this section.

(3) You must report the annual mass of
CO2 that is emitted from-eaeh by leakage
pathway-identified-in accordance with your
MRYV plan. You must calculate the total
annual mass of CO2 emitted from all
leakage pathways at the facility in
accordance with the procedure specified in
Fquation RR-10 of this section.

The language used by EPA is too limiting
and appears to presume that leakage
pathways will always be discrete items,
Leakage pathways are most useful in
approaching risk assessments.

(4) You must report the annual mass of
CO2 that is sequestered in the subsurface
geologic formation in the reporting year in

{ accordance with the procedures specified

in paragraphs (¢){4)(i) and (c){(4)(ii) of this
section.

(1) GS facilities that are conducting
enhanced recovery operations and that are
actively producing oil or natural gas must
calculate the annual mass of CO?2 that is
sequestered in the underground subsurface
formation in the reporting year in
accordance with the procedure specified in

(1) GS facilities that are conducting
enhanced recovery operations and GS
facilities that are-actively producing oil or
natural gas must calculate the annual mass
of CO2 that is sequestered in the
underground subsurface formation in the
reporting year in accordance with the

We recommend this revision to address the
circumstances where a GS facility is
producing oil or natural gas without truly
engaging in business as usual ER. This
would include wells falling within our
recommended Class H(b}5) category. See
MSD Recommendation of October 9,

Carbon Sequestration Council
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mg@ai'ion RR-11 of this section.

procedure specified in Equation RR-11 of
this section.

2009.

COz= COn~ COzp . CO28 - COzv1 — COvp
(Eq. RR-11)

Where:

CO2 = Total annual COz mass sequestered
in the subsurface geologic formation
{metric tons) at the facility in the reporting
year.

COz = Total annual CO, mass injected
{metric tons) at the facility in the reporting
year. '
COze = Total annual CO, mass produced
(metric tons) at the facility in the reporting
year.

CO2: = Total annual CO; mass emitted
(metric tons) from the subsurface geologic
formation in the reporting year.

COzr1 = Total annual CO; mass emitted
(metric tons) as fugitive or vented
emissions from equipment located on the
surface between the flow meter used to
measure injection quantity and the
injection welthead.

COzer = Total annual CO; mass emitted

(metric tons) as fugitive or vented

COz = COz - CO2p - COze-- CO1— COzpp
(Eq. RR-11)

Where:

CO2 = Total annual CO2 mass sequestered
in the subsurface geologic formations
{metric tons) at the facility in the reporting
year.

COu2 = Total annual CO; mass injected
{metric tons) at the facility in the reporting
year,

COzr = Total annual CO: mass produced
{metric tons) at the facility in the reporting
year.

CO2k = Total annual COz mass emitted
(metric tons) from the subsurface geologic
formation in the reporting year.

COzm = Total annual CO; mass emitied
(metric tons) as fugitive or vented
emissions from equipment located on the
surface between the flow meter used to
measure injection quantity and the
injection wellhead.

COorp = Total annual CO; mass emitted
(metric tons) as fugitive or vented

This should be the amount of COyrecerved
by the facility less the amount emitted
rather than this complicated approach that
fails to give credit for the amount bound up
in the system.

There may be multiple injection zones or
intervals at any one GS facility,

Equation RR-11 computes the mass of
CO2 sequestered annually. There are times
in the life of an ER project, however, when
the amount of CO2 produced will exceed
the amount injected. Mathematically the
equation would generate a negative
number for the facility during those times
even though there is no failure in the
containment properties of the reservoir,
and no loss of CO2 is occurring. EPA
should recognize and discuss this issue in
the preamble to the final rule and in any
published materials that include data
reported by ER facilities,
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emissions from equipment located on the
surface between the production wellhead
and of the flow meter used o measure
production quantity.

emissions from equipment located on the
surface between the production wellhead
and of the flow meter used 1o measure
production quantity.

(i) GS facilities that are not actively
producing oil or natural gas must calculate
the annual mass of CO; that is sequestered
in the subsurface geologic formation in the
reporling year in accordance with the
procedures specified in Equation RR-12 of
this section.

B B S 001 0 B AT

COz= COz- CO25~ CO2rr (Eq. RR-12)
Where:

€0, = Total annual CO; mass sequestered
in the subsurface geologic formation
{metric tons) at the facility in the reporting
year.

CQOy= Total annual CO2 mass injected
(metric tons) at the facility in the reporting
year.

COyp = Total annual CO; mass emitted
(metric tons) from the subsurface geologic
formation in the reporting year.

COzp =Total annual CO: mass emitted
{metric tons) as fugitive or vented
emissions from equipment located on the
surface between the tlow meter used to
measure injection quantity and the

Carbon Sequestration Council
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Explanation

injection wellhead.

(ii) GS facilities that produce a fluid other
than oil or natural gas from the injection
zone within the area of review for any
purpose must follow the procedures
specified in Equations RR-7 through RR-

H with COzr = Total annual CO; mass
produced {(metric tons) in any produced or
extracted fluid stream at the facility in the
reporting year.

1t is conceivable that GS facilities not
engaged in the production of oil and
natural gas will find it either desirable or
necessary to produce fluids from the
injection zone that contain some levels of
CO2. However unlikely, such activities
might include desalination projects,
remedial actions, or pressure adjustments.
Adding this provision would serve to
capture any data on produced CO2 under
such circumstances.

§ 98.444 Monitoring and QA/QC
requirements.

(a) All reporters must adhere to the
requirements and procedures in paragraph
{(a) in this section if there has been no EPA
direction or order specifying a preferred
method of measurement,

(1) You must determine the quantity
transferred by tollowing the most
appropriate of the following procedures:
(1) A reporter can measure quantity at the
custody transfer meter instalied at the
facility boundary prior to any subsequent
processing operations at the facility.

(it} Hf you took ownership of the COz in a

R o 8 g P A e e

commercial transaction, you can use the

(1) You must determine the mass of CO,
received from sources outside the facility
quantity-transferred by following the most
appropriate of the following procedures:
(i) A reporter can measure guantity mass at
the custody transfer meter installed at the
facility boundary prior to any subsequent
processing operations at the facility.

(ii) If you took ownership of the CO; ina

We recommend use of this consistent
terminology to promote better
understanding of the requirements.

Carbon Sequestration Council
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quantity data from the sales contract if it is
a one-time transaction or from invoices or
manifests if it is an ongoing commercial
transaction with discrete shipments.

commercial transaction, you can use the
guantity mass data from the sales contract
if it is a one-time transaction or from
invoices or manifests if it is an ongoing
commercial transaction with discrete
shipments.

(2) The point of measurement for the
quantity injected is specified in paragraphs
(a)(23(1) and (a)(2)(ii) of this section.

(2) The point of measurement for the mass
of (,02 mjected into the subsurface

j is specified in paragraphs
(a)}2)D) and (a)(2){i1) of this section.

We recommend use of this consistent
terminology to promote better
understanding of the requirements.

(i) For facilities regulated by the
Underground Injection Control program,
the point of measurement is the flow meter
installed at the facility you already use to
comply with the flow monitoring and
reporting provisions of your Underground
Injection Control permit.

No comment

(i1) For facilities not regulated by the
Underground Injection Control program
because they are outside of Safe Drinking
Water Act jurisdiction, the point of
measurement is the flow meter installed at
the facility you already use to comply with
the flow monitoring and reporting
provisions of your relevant permit. If no
such requirement exists, the point of
measurenent is the flow meter installed
closest to the point of injection at your

No comment

Carbon Seqguestration Council
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facility.

(3) You must determine the quantity
injected by using a flow meter or meters.

(3) You must determine the mass of CO,
injected into the subsurface quantity
injeeted by using a flow meter or meters.

‘We recommend use of this consistent

terminology to promote betler
understanding of the requirements.

(4) You must operate and calibrate all flow
meters used to measure quantities reported
in §98.443 according io the following
procedure:

No comment

(i) You must use an appropriate standard
method published by a consensus-based
standards organization if such a method
exists. Consensus-based standards
organizations include, but are not limited
to, the following: ASTM International, the
American National Standards Institute
{ANS]), the American Gas Association
{AGA), the American Society of
Mechanical Engineers (ASME), the
American Petroleum Institute (API), and
the North American Energy Standards
Board (NAESB)Y,

No comment

(ii) Where no appropriate standard method
developed by a consensus-based standards
organization exists, you must follow
industry standard practices.

No comment

(iii) You must ensure that any flow meter
calibrations performed are NIST traceable.

No comment

(5) You must determine concentration of

(5) You must determine concentration of

Need consistency of terminology to avoid

P
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the transferred CO; stream by following
the most appropriate of the following
procedures:

the CO; streams received from sources
outside the facility by fellewing using the
most appropriate of the following
procedures:

confusion.

(i) A reporter can sample the CO, stream at
the point of transfer and measure its
concentration.

No comment

(i1) i you took ownership of the CO; in a
commercial trapsaction for which the sales
contract was contingent on CQO»
concemiration, and if the supplier of the
CO: sampled the CO, stream and measured
its concentration per the sales contract
terms, you can use the CO, concentration
data from the sales contract.

No comment

{6) You must determine the CO,
concentration of the injected CO; stream
by measuring immediately downstream of
the flow meter as specified in paragraph
(a)(2)(1) or (a)(2)(i1) of this section.

{6) You must determine the CO;
concentration of the CO» stream injected
into the subsurface by measuring
immediately upstream or downstream of
the flow meter as specified in paragraph
(a)(2)(i) or (a)(2)(ii) of this section.

Operators should be able to make
appropriate cheoices about the point of
sampling to determine concentrations of
CO2. This is particularly important for
EOR operations, where wells are ofien fed
by lines coming from a common manifold
in the field. Lines running from a
separation unit will carry the CO2 to the
location of the manifold. Operators should
be able to select an appropriate location for
sampling that is between the exit from the
separator unit and the injection well. As
long as the CO2 remains within a closed

P o R R YL K, CUTR PP
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distribution system, the measured
concentration will remain appropriate for
all of the injection wells being fed even
though there may be some variation in
concentration from well to weil. The
concentration of the CO2 being delivered
to all of the wells will capture the level
necessary (o determine the mass of CO2
being injected.

(7) If you measure the concentration of any
CO; quantity for reporting, you must use
methods that conform to applicable
chemical analytical standards, Acceptable
methods include 11.8. Food and Drug
Administration food-grade specifications
for COz (see 21 CFR 184.1240) and
ASTM standard 21747-95(Reapproved
2005) Standard Guide for Purity of Carbon
Dioxide Used in Supercritical Fluid
Applications (incorporated by reference,
see §98.7).

(7) if you measure the concentration of any
CO;, quantity for reporting, you must use
an appropriate standard method published
by a consensus-based standards
organization if such a method exists. Such
methods include, but are not limited to, the
following: U.S. Food and Drug
Administration food-grade specifications
for CO; (see 21 CFR 184.1240); ASTM
standard E1747-95(Reapproved 2005)
Standard Guide for Purity of Carbon
Dioxide Used in Supercritical Fluid
Applications (incorporated by reference,
see §98.7); GPA Standard 2261-00
“Analysis for Natural Gas and Similar
(iaseous Mixtures by Gas
Chromatography™; and GPA Standard
2177-03 ~ “Analysis of Natural Gas Liquid
Mixtures Containing Nitrogen and Carbon

We recommend using langvage similar to
98.444(a)(4)(i) to provide flexibility to use
any appropriate consensus-based
standards. The ASTM method cited by
EPA is titled “Standard Guide for Purity of
Carbon Dioxide Used in Supercritical
Fluid Applications™. It is intended for the
quantification of impurities in CO; used
for supercritical fluid extraction (requiring
FDA approvai) or for supercritical
chromatography. Such a method will not
be appropriate for its intended application
to many of the industrial uses
contemplated under this subpart, i,
ASTM E1747-95 should not be required in
all cases. The method measures impuritics
in puritied CO2 for compliance with Food
and Drug Administration requirements.

Carbon Sequestration Council
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Dioxide by Gas Chromatography”

The method is not appropriate for most
industrial CO2 uses.

EPA should amend the citation in 98.7 (39)
to remove the reference (o ASTM E1747 -
95(2005) and replace it with references to
more applicable standards as shown.. EPA
should also specify that, similarly to the
citation of other standards, reporters may
use more recent versions of published
standards in accerdance with industry
practices and available instrumentation.

(8) You must determine the transferred
CO; concentration and flow quarterly.

(8) You must determine the transferred
CO; concentration and flow of the CO,
streams received from sources outside the
facility guarterly.

This provision should be revised to adopt
consistent terminology.

{9) You must sample the injected CQ,
concentration and calculate the flow
quarterly.

(9) You must sample the-injected-G03;
coneentration and determine the CO,
concentration of the CO; stream injected
into the subsurface and calculate the flow
quarterly.

There is no indication in the wording of the
rule or in the preamble of whether multiple
samples taken during a quarter should be
averaged to obtain the quarterly CO2
concentration for reporting purposes. We
presume that to be the case but ask for
confirmation in the response to comments,
It makes sense to average multiple data
points to arrive at the most representative
number. We recommend use of an
arithmetic mean.

Carbon Sequestration Council
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(10) You must use the same calculation
methodology throughout a reporting period
unless you provide a written explanation of
why a change in methodology was
required,

We understand that this would include the
use of averaging as appropriate 1o arrive at
quarterly numbers,

(11} If you measure the flow of the CO;
transferred or injected with a volumetric
flow meter, you shall convert all measured
volumes of carbon dioxide to the following
standard industry temperature and pressure
conditions for use in equations RR-2 and
RR-5: standard cubic meters at a
temperature of 60 degrees Falwenheit and
at an absolute pressure of | atmosphere.

(11) Hf you measure the flow of the CO;
transferred received or injected with a
volumetric flow meter, you shall convert
all measured volumes of carbon dioxide to
the following standard industry
temperature and pressure conditions for
use in equations RR-2 and RR-5: standard
cubic meters at a temperature of 60
degrees Fahrenheit and at an absolute
pressure of 1 atmosphere.

We support EPA’s specification of
industry standard conditions in subpart RR
and requests that EPA clear up potential
confusion with other subparts by re-stating
that the same industry standard conditions
(60F and 1 atmosphere) should be used for
all flow and concentration measurements
for all subparts of the MRR, including
subpart RR. Such an approach is consistent
with indusiry measurement standards cited
by EPA throughout the MRR and it will
minimize the burden of recalculation and
inadvertent quantification errors.

Al the same time, EPA needs to understand
that, in practice many states specify
reporting pressure and temperature
standards (sce attached JOGCC summary
of reporting requirements - Note that,
although this document specifically
addresses natural gas, it is also applied 1o
CO; volumes reported to state regulatory
entities). The units are generally in
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Geologic Sequestration Multi-Stakeholder Discussion Participants

June 11, 2010

EPA Proposal

Recommended Revisions

Explanation

thousands of cubic feet. Consequently, the
volume numbers reported to EPA under
subpartf RR will appear in some cases to
disagree with volumes reported to state
agencies under the UIC program for the
same facilities and time periods. Numbers
reported on a mass basis will be the same.
Accordingly, EPA should consider
carefully whether it makes sense to publish
reported volumes along with mass
numbers. Whenever volumes are
published, EPA should include a qualifier
to note that wherever reported volumes
appear 10 be different under different
programs, these differences may only
represcit different standardization
requirements that apply under the
respective reporting regimes. EPA should
address this issue in the preamble to the
rule and further recognize that state
reporting requirements are linked not only
to operations reporting but aiso to
reporting for tax purposes.

(b) GS facilities must additionally submit
an MRYV plan to EPA, receive approval
from EPA, and adhere to the requirements
and procedures in paragraph (b) of this

L o o X N N RN B B, 3
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Geologic Sequestration Multi-Stakeholder Discussion Participants

hime 11, 2010

EPA Proposal

Recommended Revisions

Explanation

section.

( 1') You must adhere to paragraphs {a)(1)
through (a)(11) of this section.

(2) For reporters who are not required to
report the quantity of CO; emitied as
fugitive or vented emissions from surface
equipment at the injection site under
subpart W of this part, and are thereby
required to report fugitive and vented
emissions from surface equipment under
this subpart, monitoring and QA/QC
requirements for these data should be
followed in accordance with procedures
specified in subpart W of this part.

(3) The point of measurement for the
quantity of CO, produced from oil or
natural gas production wells at the GS
facility is a flow meter directly
downstream of each separator that sends a
stream of gas into a recycle or end use
system.

{4) The point of measurement for the
concentration of the stream of CO,
produced is directly downstream of each
separator that sends a stream of gas into a
recycle or end use system.

Sampling for purposes of establishing CO2
concentration levels should occur either
upsiream between the separator and this
meter or downstream of this meter even if
individual wells are fitted with separate
flow meters. It would be unnecessarily
difficult and costly to attempt to obtain
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Geologic Sequestration Multi-Stakeholder Discussion Participants

June 11, 2010

EPA Proposal

Recommended Revisions

Explanation

concentration levels at individual wells.
Obtaining the concentration after the
stream exits the separator should be
sufficient to be representative if there are
no further actions designed to alter that
concentration.

(5) You must sample the produced CO;
concentration and flow quarterly.

We understand the term “produced CO2”
to be the CO2 that is separated out of an oil
or gas stream for recycle or for an end use
as CO2. We do not understand this term to
mean the CO2 that may remain in any oil,
gas, or other stream sent off site for end
use.

(6) A reporter must follow the procedures
outlined in the most recent MRV plan
submitted to and approved by EPA io
determine the quantity of CO, emitted
from the subsurface geologic formation
and the percent of COy that is estimated to
remain with the produced oil and natural
gas.

{c) For 2011, a facility that is subject to
this rule only because of a CO; injection
well(s) that does not meet the definition of
GS facility in §98.440(c) may follow the
provisions of §98.3(d)(1) through (3) for
best available monitoring methods rather
than follow the monitoring requirements of
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seologic Sequestration Multi-Stakeholder Discussion Participants

dune 11, 2010

EPA Proposal

Recommended Revisions

Explanation

this section. For purposes of this subpart,
any reference to the year 2010 in
§98.3(d)(1) through (3) shall mean 2011,

(d)y All flow meters must be operated
continuously.

(d) All flow meters must be operated
continuously except as necessary for
maintenance and calibration,

The rule should recognize the need to
allow for responding to failures,
maintenance and calibration.

(e) If you measure the flow of the CO;
produced with a volumetric flow meter,
you shall convert all measured volumes of
carbon dioxide to the following standard
industry temperature and pressure
conditions for use in equation RR-8:
standard cubic meters at a temperature of
60 degrees Fahrenheit and at an absolute
pressure of 1 atmosphere.

We support EPA’s specification of
industry standard conditions in subpart RR
and requests that EPA clear up potential
contfusion with other subparts by re-stating
that the same industry standard conditions
(60F and 1 atmosphere) should be used for
all flow and concentration measurements
for all subparts of the MRR, including
subpart RR. Such an approach is consistent
with indusiry measurement standards cited
by EPA throughout the MRR and it will
minimize the burden of recalculation and
inadvertent quantification errors,

At the same time, EPA needs to understand
that, in practice many states specify
reporting pressure and lemperature
standards (see atlached 10GCC summary
of reporiing requirements — Note that,
although this document specifically
addresses natural gas, it is also applied to
CO» volumes reported to state regulatory
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Geologic Sequestration Multi-Stakeholder Discussion Participants

June 11, 2010

EPA Proposal

Recommended Revisions

Explanation

entities). The units are generally in
thousands of cubic feet, Consequently, the
volume numbers reported o BPA under
subpart RR will appear in some cases 1o
disagree with volumes reported to state
agencies under the UIC program for the
same facilities and time periods. Numbers
reported on a mass basis will be the same,
Accordingly, EPA should consider
carefully whether it makes sense to publish
reported volumes along with mass
numbers. Whenever volumes are
published, EPA should include a qualifier
to note that wherever reported volumes
appear to be different under different
programs, these differences may only
represent different standardization
requirements that apply under the
respective reporting regimes, EPA should
address this issue in the preamble to the
rule and further recognize that state
reporting requirements are linked not only
to operations reporting but also to
reporting for tax purposes.

§98.445 Procedures for estimating missing
data.
(a) A complete record of all measured

The approved MVR plan may deal with
any need for tailoring these procedures on
a site-specific basis. If vou follow the

Carbon Sequestration Council
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Geologic Sequestration Multi-Stakeholder Discussion Participants

June 11, 2010

EPA Proposal

Recommended Revisions

Explanation

parameters used in the GHG quantities
calculations is required. Whenever the
quality assurance procedures for all
facilities covered under this subpart cannot
be followed to measure flow and
concentration, the most appropriate of the
following missing data procedures must be
followed if EPA has not specified a
preferred procedure:

(1) A gquarterly quantity of CO2 injected
that is missing must be estimated using the
quantity of CO2 injected from the nearest
previous period of time af a similar
injection pressure.

(2) A quarterly quantity of new CO2 -
transterred onto the facility from offsite
that is missing must be estimated using the
quantity of new CO2 flow based on
supplier data or supplier-operated flow
meters.

(3) A quarterly concentration value that is
missing must be estimated using a
concentration value from the nearest
previous time period.

(b) A complete record of all measured
parameters used in the GHG quantities
calculations is required. Whenever the
quality assurance procedures for facilities

approved plan you will cover all the
reporting needs and can reach agreement
with EPA on appropriate procedures for
estimating data,
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EPA Proposal Recommended Revisions Explanation

conducting GS cannot be followed, the
most appropriate of the following missing
data procedures must be followed:

(1) For any values associated with fugitive
or vented CO2 emissions from surface
equipment at the facility that are reported
in this supbart, missing data estimation
procedures should be followed in
accordance with those specified in subpart
W of this part.

(2) The annual quantity of CO2 produced
from the subsurface geologic formation
that is missing must be estimaied
according to the following:

(1) If an applicable procedure was included
in the reporter’s MRV plan submitted to
EPA, that procedure must be applied.

(i1) If the procedure included in the
reporter’s MRV plan is not applicable, or if
the reporter did not include a procedure in
the MRV plan, the reporter must estimate
annual quantity of CO2 produced by
subtracting the annual quantity of CO2
transferred onsite from offsite from the
annual quantity of CO2 injected.

(3) The annual quantity of CO2 emitted
from the subsurface geologic formation
must be estimated following the procedure

Carbon Sequestration Council 38 bobvanvoorhees@oarbonsequestrationcouncil.org
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Geologic Sequestration Multi-Stakeholder Discussion Participants

June 11, 2010

EPA Proposal

Recommended Revisions

Explanatioh

included in the reporter’s MRV plan
submitted to EPA.

(4) All other missing data procedures as
outlined in your approved MRV plan must
be followed.

§98.446 Data reporting requirements.

In addition to the information required by
§98.3(c), report the information listed in
this section. Facilities that are subject to
this rule only because of CO; injection
wells and that do not meet the definition of
(S facility in §98.440(c) do not report the
information in §98.3(c)(4).

§98.446 Data reporting requirements.

In addition 1o the information required by
§98.3(c), report the information listed in
this section, Facilities that are subject to
this-rde part 98 only because of COy
injection wells and that do not meet the
definition of GS facility in §98.440(c) do
not report the information in §98.3(¢)(4).

§98.3(c)(4) For facilities, report annual
emissions of CO2, CH4, N20, and each
fluorinated GHG (as defined in § 98.6) as
folows:

(i) Annual emissions (excluding biogenic
CO2) aggregated for all GHG from all
applicable source categories in subparts C
through JJ of this part and expressed in
metric tons of CO2e calculated using
Hquation A-1 of this subpart.

(it} Annual emissions of biogenic CO2
aggregated for alt applicable source
categories in subparts C through 1 of this
part.

(iity Annual emissions from each
applicable source category in subparts C
through JJ of this part, expressed in metric
tons of each GHG listed iy paragraphs
(eX4)(ii){A) through (e} 4)(HNE) of this
section.

(A) Biogenic CO2.

(B) CO2 (exchuding biogenic CO2).

(C) CH4.
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Geologic Sequestration Multi-Stakeholder Discussion Participants

June 11, 2010

EPA Proposal

Recommended Revisions

Explanation

(I N20.

(EY Each fluorinated GHG (including those
not listed in Table A1 of this subpart).
(iv) Emissions and other data for
individual units. processes, activities, and
operations as specified in the “Data
reporting requirements’’ section of each
applicable subpart of this part.

{a) For each transfer point flow meter
{(mass or volumetric), report:

(1) CO; quantity transferred onsite
{metric tons or standard cubic meters, as
appropriate) in each quarter.

(2) CO; concentration in flow (volume or
wi. % €C02/100}) in each quarter.

(3) If a volumetric flow meter is used,
volumetric flow rate at standard
conditions {standard cubic meters) in each
guarter,

(4) If a mass flow meter is used, mass flow
rate {metric tons) in cach quarter.

(3) The standard used to calculate each
value in paragraphs (a)(1) through (a)(4) of
this section.

(6) The number of times in the reporting
year for which substitute data procedures
were used to caleulate values reported in
paragraphs (a8)(1) through (a)(4) of this

(a) For each custody transfer point flow
meter {(mass or volumetric) for COy
streams received from sources outside the
faciity, report:

(1) CO, quantity transferred-onsite
received (metric tons or standard cubic
meters, as appropriate) in each quarter.

(2) CO; concentration in flow (volume or
wt. % CO2/100) in each quarter.

(3) If a volumetric flow meter is used,
volumetric flow rate at standard conditions
(standard cubic meters) in each quarter.
(4) If a mass flow meter is used, mass flow
rate (metric tons) in each quarter.

(5) The standard used to calculate each
value in paragraphs (a)(1) through (a)(4) of
this section.

(6) The number of times in the reporting
year for which substitute data procedures
were used to calculate values reported in

Revision to adopt industry standard and
consistent terminology.

We do not read the requirement in (b)(2)
for reporting CO2 concentration as an
effort to prescribe the point at which
concentration is determined. The
concentration reported under this provision
will be the concentration determined
pursuant to § 98.444(a)(6) or (b)(4). We
would appreciate receiving confirmation of
this understanding in the response to
comments.
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Geologic Sequestration Multi-Stakeholder Discussion Participants

June 11, 2010

EPA Proposal

Recﬂmmended Revisions

Explanation

section,

paragraphs (a)(1) through (a)(4) of this
section.

(b) For cach injection flow meter (mass or
volumetric), report:

(1) CO2 guantity injected (metric tons or
standard cubic meters) in each quarter.

(2) CO; concentration m flow (volume or
wi.% CO-/100) in each quarter.

{3} If a volumeitric flow meter is used,
volumetric flow rate at standard conditions
{(standard cubic meters) in each quarter.
(4) If a mass flow meter is used, mass flow
rate (mnetric tons) in each quarter.

{5) The standard used 1o calculate cach
value in paragraphs (b)(1) through (b)(4)
of this section.

(6) The number of times in the reporting
year for which substitute data procedures
were used to calculate values reported in
paragraphs (b} 1) through (b¥4) of this
seCtion.

We do not read the requirement in (b)(2)
for reporting CO2 concentration as an
effort to prescribe the point at which
concentration is determined. The
concentration reported under this provision
will be the concentration determined
pursuant to § 98.444(a}(6) or (b)(4). We
would appreciate receiving confirmation of
this understanding in the response to
comments.

(¢) The source of the supplied CO,, if
known, according to the following
categorics:

{1) CO; production wells.

(2) Electric generating unit.

(3) Ethanol plant.

(4) Pulp and paper mill.

(c) The sources of the-sapphied-cach CO,
stream received from outside the facility, if
known, according to the following
categories:

(1) CO, production wells.

(2) Electric generating unit.

(3) Ethanol plant.

EPA’s proposal would allow an operator to
list sources of CO2 as ""unknown'.
Because source accounting will be critical
toward estimating the amount and sources
of sequestered anthropogenic CO2, we
recommend taking steps to resist
defaulting to an “unknown” category even
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Geologic Sequestration Multi-Stakeholder Discussion Participants

June 11, 2010

EPA Proposal

Recommended Revisions

Explanation

(5) Natural gas processing.
(6) Other anthropogenic source.
(7) Unknown.

(4) Pulp and paper mill.

(5) Natural gas processing.

(6) Gasification operations.

(7) Other specified anthropogenic sources.

¢8) Other specified natural sources.

if it becomes necessary to resort {0
estimating sources for CO2, such as that
received through common pipelines.
Identification of the anthropogenic and
natural sources of CO2 will be critical for
accurate accounting of CO2 emissions,
emission reductions and sequestration.
Therefore, EPA should eliminate the
“unknown” category. Cogeneration should
be included with electric generating units.
category for “other specified natural
sources” such as processes under
development to capture atmospheric CO2.

(d) 'The total CO; received onsite (metric
tons) in the reporting year as calculated in
Equation RR-3.

(d) The total COy received from sources
outside the facility easite (metric tons) in
the reporting year as calculated in Equation
RR-3.

We recommend this revision to provide for
consistent terminology.

(e) The total CO, injected (metric tons) in
the reporting year as calculated in Equation
RR-6.

(D GS facilitics must also report the
following information:

(1} If you do not report under subpart W of
this part, report the annual fugitive and
vented CO; emissions from surface
equipment (metric tons) located in the GS
facility under this subpart.

() GS facilities must also report the
following information:

(1) If you do not report under subpart W of
this part, report the annual fugitive and
vented CO; emissions from surface
equipment (netric tons) located in the GS
facility under this subpart.

We recommend the noted revisions to
provide for consistent terminology.
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EPA Proposal

Recommended Revisions

Explanation

(2) Annual CO; mass emitted (metric tons)
as fugitive or vented cmissions from
equipment located on the surface between
the flow meter used to measure injection
quantity and the injection wellhead.

(3) Annual CO; mass emitted (metric tons)
as fugitive or vented emissions from
equipment located on the surface between
the production wellhead and of the flow

meter used to measure production quantity.

(4) For each separator flow meter (mass
or volumetric), report:

(i) CO; gquantity produced {metric tons or
standard cubic meters) in each quarter.
(i) CO; concentration in flow (volume or
wt. % CO2/100) in each quarter.

{3) For each separator volumetric flow
meter, volumetric flow rate at standard
conditions (standard cubic meters) in each
quarter.

{6) For each separator mass flow meter,
mass flow rate (metric tons) in each
quarter.

(7) The standard used to calculate cach
value in paragraphs (f(4) through (f}(6) of
this section.

(8) The number of times in the reporting
year for which substitute data procedures

(2) Annual CO; mass emitted (metric tons)
as fugitive or vented emissions from
equipment located on the surface between
the flow meter used to measure injection
quantity and the injection wellhead.

(3) Annual CO» mass emitted (metric lons)
as fugitive or vented emissions from
equipment located on the surface between
the production wellhead and of the flow
meter used to measure production guantity.
(4) For each separator flow meter (mass
or volumetric), report:

(i) CO;z quantity produced (metric tons or
standard cubic meters) in each quarter.

(ii) CO; concentration in flow (volume or
wi. % CO,/100) in each quarter.

(5) For each separator volumetric flow
meter, volumetric flow rate at standard
conditions (standard cubic meters) in each
quarter.

{6) For each separator mass flow meter,
mass flow rate (inetric fons) in each
quarter.

(7) The standard used to calculate each
value in paragraphs (f)(4) through (1){6) of
this section.

(8) The number of times in the reporting
year for which substitute data procedures
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June 11, 2010

EPA Proposal

Recommended Revisions

Explanation

were used to calculate values reported in
paragraphs (F(4) through (£)(6) of this
section.
(9) The value for X (%) used in Equation
RR-9 and as determined in your MRV
plan,
(10) Annual CO2 produced in the reporting
year as calculated in Equation RR-9.
(1) For each leakage pathway, report the
CO2 (metric tons) emitted through that
pathway in the reporting year.
(12) Annual CO, mass emitted (metric
tons) from the subsurtface geologic
formation at the facility in the reporting
year as calculated by Equation RR-10.
(13) Annual CO; (metric tons) sequestered
in the subsurface geologic formation in the
reporting year as calculated by Eguation
RR-11 or RR-12.
(14) Cumulative mass of CO, reported as
sequestered in the subsurface geologic
formation in all years since you began
reporting.
(15) Date that the most recent MRV plan
was approved and the MRV plan approval
number that was issued by EPA.
(16) Whether any of the MRV plan
resubmissions scenarios were triggered in

were used to calculate values reported in
paragraphs (f)(4) through (H)(6) of this
section.

(9) The value for X (%) used in Equation
RR-9 and as determined in your MRV
plan.

(10) Annual CO2 produced in the reporting
year as calculated in Equation RR-9.

(11} For each separately distinguishable
leakage pathway, report the CO2 (metric
tons) emitted through that pathway in the
reporting year.

{12) Annual CO; mass emitted (metric
tons) From-the-subsurface-geologie
formation by leakage at the facility in the
reporting year as calculated by Equation
RR-10.

{13) Annual CO, (metric tons) sequestered
in the subsurface geologic formation in the
reporting year as calculated by Equation
RR-11 or RR-12.

(14) Cumulative mass of CO, reported as
sequestered in the subsurface geologic
formation in all years since you began
reporting.

(15) Date that the most recent MRV plan
was approved and the MRV plan approval
number that was issued by EPA.
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EPA Proposal

Recommended Revisions

Explanation

the reporting year such that you must
submit a new MRV plan in the following
year.

(17) If the well is permitted by an
Underground Injection Control permitting
authority, for each injection well, report:
(i) The weli 1D number used for the
Underground Injection Control permit.
{i1) The Underground Injection Control
permit class.

(18) Any other reporting requirement that
is specified in your MRV plan,

(16) Whether any of the MRV plan
resubmissions scenarios were triggered in
the reporting year such that you must
submit a new MRV plan in the following
year.

(17) If the well is permitted by an
Underground Injection Control permitting
authority, for each injection well, report:
(i) The well ID number used for the
Underground Injection Control permit.
(ii) The Underground Injection Control
permit class.

(18) Any other reporting requirement that
is specified in your MRV plan.

§98.447 Records that must be retained.

ln addition to the records required by
§98.3(g), you must retain the records
specified in paragraphs (a) through (¢) of
this section, as applicable.

(a) You must retain quarterly records of
injected CO; and CO; transferred onto the
facility from offsite sources, including
mass flow or volumetric flow at standard
conditions and operating conditions,
operating temperature and pressure, and
concentration of these streams.

{b) GS facilities must retain:

(1) Quarterly records of produced CO», if

No comment

P S o W 20 B 1
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hne 11, 2000

EPA Proposal

Recommended Revisions

Explanation

applicable, including mass flow or
volumetric flow at standard conditions and
operating conditions, operating
temperature and pressure, and
concentration of these streams.

(2} Annual records of the emitted CO;
from subsurface geologic formation
lcakage pathways.

(3) Any other records as outlined for
retention in your MRV plan.

§98.448 Geologic Sequestration
Monitoring, Reporting, and Verification
(MRYV) Plan.

(a) A GS facility as defined in §98.440(c)
of this subpart must follow the procedures
outlined in this section to develop a
monitoring, reporting, and verification
(MRV} plan, submit it fo EPA, receive
approval from EPA on the plan, implement
the plan, and submit annual report
addenda.

No comment

(1) You must develop an MRV plan that
contains the following components,

No comment

(i) An assessment of the risk of leakage of
CO2 to the surface.

(i) An assessment of the risk of leakage of

| CO2 to-thesurface:

“Leakage” is defined to include the )
element of “to the surface”.

(i1} A strategy for detecting and
quantifying any CO2 leakage to the
surface,

(ii) A strategy for detecting and
quantitying any CO2 leakage-to-the

“Leakage” is defined to include the
element of “to the surface”.
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EPA Proposal

Recommended Revisions

Explanation

(iii) A strategy for establishing pre-
injection environmenial baselines.

{iv) Summary of considerations made to
calculate site~-specific variables for the
mass balance equation,

{v) A strategy for demonsirating at closure,
based on monitoring, other site-specific
data, and modeling that is reasonably
consistent with site performance that no
additional monitoring is needed to assure
that the geologic sequestration project does
not pose an endangerment to USDWs and
is not likely to cause leakage.

(2) A facility that injects CO2 1o enhance
the recovery of oil or natural gas or a
facility that is not required to report as a
GS facility can voluntarily submit the
MRV plan ta EPA at any time.

(3) A GS facility that does not inject CO2
o enbance the recovery of oil or natural
gas must submit the MRV plan on the
following schedule.

{1y A GS facility must submit the MRV
plan to EPA (A) within six months from
the time the facility’s Underground
Injection Control permitting authority (or
relevant permitting authority in the case of
a facility thal is not under the jurisdiction

(i} A GS facility must submit the MRV
plan to EPA (A) within six months from
the time the facility’s Underground
Injection Control permitting-authority
program Director (or relevant permitting
authority in the case of a facility that is not

Confirmation of the area of review only
comes with final permit approval. The
recommended language should be included
to clarify that there is no intention 1o create
an additional step that would precede the
issuance of a final permit along with

ALCEL LY
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Explanation

of the Safe Drinking Water Act) confirms
the area of review or (B) by December 31
of the vear that that the Underground
Injection Control permitting authority (or
relevant permitting authority in the case of
a facility that is not under the jurisdiction
of the Safe Drinking Water Act) confirms
the area of review, whichever date is later.
A facility will be allowed to request one
extension of up to an additional six
months.

subject to under-thejurisdiction-of the Safe
Drinking Water Act) issues a final permit
confirming the area of review or (B) by
December 31 of the year that that in which

the Underground Injection Control

permitting authority (or relevant permitting
authority in the case of a facﬂ;ty that is not
suhject to or-of the Safe
Drinking Water Act) 1Ssues a ﬁn&l permit
confirming the area of review, whichever
date is later. A facility will be allowed to
request one extension of up to an
additional six months.

responses to comments received on the
proposed permit.

(it) If the GS facility holds an
Underground Injection Control permit (or
relevant permit in the case of a facility that
is not under the jurisdiction of the Safe
Drinking Water Act) as of the date of
publication of this subpart or if the
Underground Injection Control permitting
authority {or relevant permitting authority
in the case of a facility that is not under the
Jurisdiction of the Safe Drinking Water
Act) has confirmed the area of review as of
the date of publication of this subpart, such
facility must submit the MRV plan to EPA
within six months of the date of
publication of this subpart. A facility will

(i1) If the GS facility holds an
Underground ln}ection Control permit (or
relevant permit in the case of a facility that

is not subject to underthe-jurisdietion-of
the Safe Drmk:ng Water Act) asﬁf—%e—éa{e

Aetr-has confirming ed the area of review
as of the date of publication of this subpart,
such facility must submit the MRV plan to
EPA within six months of the date of
publication of this subpart. A facility will

Agencies have “jurisdiction”; statutes have
applicability. The recommended change
would clarify this. In addition, because the
area of review will not be finally
confirmed until a final permit is issued, the
indicated revision should be made to avoid
suggesting that some alterpative
“confirmation” could be issued prior to the
issuance of a final permit. If the
permitting agency does not approve an
area of review as part of its permitting
process, then the area of review will be
approved as part of the MRV approval
process,
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Recommended Revisions

Explanation

be allowed to request one extension of up
to an additional six months.

be allowed to request one extension of up
to an additional six months.

{4) ¥ you are using an Underground
Injection Control Class VI permit to
demonstrate that MRV plan requirements
have been satisfied and the Underground
Injection Control Class VI permit has not
been approved, you must submit the
identification number associated with the
Underground Injection Control Class V1
permit application and notify EPA when
the Underground Injection Control Class
VI permit has been approved.

{4) H you are using a MRV plan
incorporated in an Underground Injection
Control Glass-V permit to help
demonstrate that the MRV plan
requirements of this subpart have been
satisfied and the Underground Injection
Control GlassV1 permit has not been
approved, you must submit the
identification number associated with the
Underground Injection Control Glass V4
permit application and notify EPA when
the Underground Injection Control Elass
Mhpermit has been approved.

We recommend this revision to recognize
that neither UIC permits nor MRV plans
incorporated in UIC permits are required to
address the leakage considerations set forth
in this subpart, Compliance with this
subpart should require review of whether
an MRV plan is adequate to assure that
leakage is not occurring and to quantify
whatever leakage does occur. At the same
time, we recommend an explicit revision to
recognize that MRV plans associated with
UIC permits can be helpful even if not
sufficient in demonstrating compliance
with the MRV requirements of this
subpart.

EPA should also recognize in its final rule
preamble that the need to meet the
additional MRV plan requirements under
this subpart does not necessarily require
the use of atmospheric or soil monitoring
methods. There should be a recognition
that the most effective manner for
protecting USDWs will be ensuring that
the injected CO2 stream and displaced
formation fluids are fully contained within
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EPA Proposal

Recommended Revisions

Explanation

the injection and confining zones and that
it is possible that the monitoring methods
and procedures adopted under the UIC
permit - along with additional monitoring
procedures already being implemented
whether or not required for UIC purposes -
- could be sufficient to fully satisfy the
MRYV requirements of this subpart. This
determination must be made on a case-by-
case basis and MRV plans will need to be
modified to demonstrate compliance with
the MRV plan requirements of this
subpart.

We further recommend deleting the
reference 1o Class V1 because there may be
GS wells permitted in other classes.
Indeed, the MSD Recommendations
submitted to the EPA UIC Program on
December 23, 2008; May 14, 2009; and
October 9, 2009 specifically cali for GS
wells to be permitted under Class 11 and
Class V for GGS operations in oil and gas
reservoirs {Class 11) and in basalts, coal
beds, salt caverns or shales (Class V) until
EPA decides specifically how GS in those
other types of formations should be
addressed.
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Explanation

(5) Upon MRV plan submission, the
following approval process will apply.

(i) On a case-by-case basis, EPA will
determine if the submitted MRV plan is
complete, and cvaluate the MRV plan to
ensure that the facility has an appropriate
strategy in place to effectively quantify
geologically sequestered CO2.

(i1} You must implement the EPA-
approved MRV plan once the plan is final,
regardless of the point in the reporting

| year.

(6) If adjustments to the MRV plan are
made due to new information or altered
site conditions or if a leak is detected in a
calendar vear, you must submit an
addendum at the same time as the next
annual report (March 31 of the subsequent
calendar year) that includes the following
components.

(6) If adjustments-to-the MRV-plan-are
site-conditions-or-ifa-leak leakage is
detected in a calendar year, you must
submit an addendum at the same time as
the next annual report (March 31 of the
subsequent calendar year) that includes the
following components.

The recommended modifications convert
this provision to being exclusively based
on leakage, with the provisions of (7}
addressing all other bases for updating the
MRV.

(i} A description of the leak including all
assumptions, methodology, and
technologies involved in leakage detection
and quantification, if a leak was detected.

(i) A description of the leakage including
all assumptions, methodology, and
technologies involved in leakage detection

| and quantifications-ia-Jeak-was-detected.

Because “leakage” is the defined term, it
should be used consistently in this subpart
RR.

(i) A description of how the monitoring
strategy was adjusted, if adjustments were
| made.

(ii) A description of how the monitoring
strategy was adjusted, if adjustments were
made in response to the leakage.

The recommended revision clarifies the
language now that this provision is based
solely on leakage.

(7) The MRV plan must be revised and

(7) You must maintain, and update the

The recommended revision is based on the
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EPA Proposal

Recommended Revisions

Explanation

resubmitted to EPA by March 31 of the
calendar yvear following any of the
following events.

MRYV plan in accordance with the
provisions of this section.

(i) You must submit with the annual report
a statement, signed by an appropriate
company official, confirming that you
have:

(A) reviewed the monitoring and
operational data that are relevant 1o a
decision on whether to reevaluate the area
of review or the MRV plan; and

(B) determined whether any updates were
warranted by material change in the
monitoring and operational data or in your
evaluation of the monitoring and
operational data.

(i) The MRV plan must be revised and
resubmitted to EPA by March 31 of the
calendar year following any year in which:
{A) You determine an update of the MRV
plan to be warranted pursuant 1o
subparagraph (i) of this paragraph; or

MSD recommendations submitted to
EPA’s UIC program for revision of the
proposed GS rules under the SDWA, We
recommend imposing a continual
obligation on operators to assess whether
the AoR itself, the AoR and corrective
action plan and all other plans required by
the rule should be revised, requiring an
annual statement that the operator has
reviewed the circumstances (inchuding
operating and monitoring data) during the
preceding year 1o determine whether these
circumstances warranted a revision of the
AoR and any plans, and requiring that
revisions be done when required by the
director as well as when the operator
determines that conditions warrant.

To accomplish this, it is useful to break
down the concept of “reevaluation” into
two ideas — “assessment” of the need to
revise the AoR and all plans and the actual
process of “revision.” We believe that
these suggestions will result in increased
accuracy and reliability in the site
performance data while avoiding work that
is not warranied by the siie data and site
performance. Moreover, a continuous
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June 14, 2010

EPA Proposal

Recommended Revisions

Explanation

obligation to assess whether revisions are

needed, when coupled with an annual
statement requirement wili create a clear
accountability trail for both operator and
director in case of disputes. Given this
annual review process, we believe it is
unnecessary {o require a reevaluation on a
fixed basis in every case.

An annual reporting statement requirement
can also be used to enhance the ability of
both director and operators to keep track of
which plans require updating and whether
or not plans that ought to be updated have
in fact been revised. Such a shared
understanding is essential if there is to be
the “ongoing dialogue™ between regulators
and operators that the RRC anticipates.

This is based on MSD Recommendation
Letters dated May 14, 2609 and October 9,
2009 (copies attached).

(i} The reporter is out of compliance with
its Underground Injection Control permit
{or relevant permit in the case of a facility
that is not under the jurisdiction of the Safe
Drinking Water Act).

This is too broad and misdirected. Many
types of noncompliance with permit
requirements can occur that will have no
effect on the MRV plan (e.g., failure to
have wellhead painted). The
recommended revisions 1o (7YX A) are
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EPA Proposal

Recommended Revisions

Explanation

sufficient to address any event that would
trigger a need to update the MRV plan.

| (i1) An EPA audit conducted under the
verification procedures of this part
determines it to be necessary.

(B) An EPA audit conducted under the
verification procedures of this part
determines an update of the MRV plan to
be necessary.

(8) An MRV plan may be resubmitted in
any reporting year on a reporter’s own
volition.

No comment

(9) Each MRYV plan and annual report
addendum must be submitted
electronically in a format specified by the
Administrator,

No comment

(b) [Reserved]

§98.449 Definitions.

Al terms used in this subpart have the
same meaning given in the Clean Air Act
and subpart A of this part.

§98.449 Definitions.

All terms used in this subpart have the
same meaning given in the Clean Air Act
and subpart A of this part. All terms used
in this subpart in connection with the
underground injection control program
have the same meaning given in the Safe
Dirinking Water Act and the underground
injection control regulations in 40 CFR
Parts 144 through 147,

We recommend this revision to provide for
proper understanding and application of
the UIC program terms. This cross-
reference will avoid the need for including
in this rule similar definitions of those
terms that would need to be updated
anytime the same definitions are revised
under the UIC program.

CO2 caprure means the initial separation
and removal of a CO2 stream from a
manufacturing process, flue gas, a fuel
source or any other process for purposes of

Taken from § 98.420(a)}(1) definition of
Subpart PP CO2 supplier category. 74
Fed. Reg. 56260, 56506 (October 340,
2009). Although we read this to indicate
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EPA Proposal

Recommended Revisions

Explanation

supplying CO2 for commercial
applications or (o maintain custody of a
CO?2 stream in order to sequester or
otherwise inject it underground.

that “any other process” would include flue
gas and fuel sources, we recommend
including these words in the definition
because these are among the most likely
sources of CO2 streams, and we think it is
important to avoid any questions about
applicability.

CO2 production means using wells to
extract or produce a CO2 stream for
purposes of supplying CO2 for commercial
applications or {0 extract and maintain
custody of a CO2 stream in order to
sequester or otherwise inject it
underground.

Taken from § 98.420(a)(2) definition of
Subpart PP CO2 supplier category. 74
Fed. Reg. 56260, 56506 (October 30,
2009).

Leakage means the movement of CO; from
the injection zone to the surface, including
to the atmosphere, indoor air, oceans or
surface water.

Leakage means the movement of CO; from
the injection zone to the surface;ineluding
and into the atmosphere, indoor air, oceans
or surface water.

We recommend this revision to clarify that
leakage only occurs where the COZ is not
recaptured before entering the atmosphere,
indoor air, oceans or surface water. This is
consistent with the preamble statement on
page 18591: “For the purposes of this
proposed rule, CO2 leakage to the surface
includes CO2 emitted o the atmosphere,
CO2 emitted to the ocean from the sub-
seabed, CO2 emitted to surface water, and
CO2 emitied to indoor air environments.”
75 Fed. Reg. 18576, 18591 (April 12,
2010).

Research and development means, for the

Research and development means, for the

Background: Under § 98.2 “Who must
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Recommended Revisions

Explanation

purposes of geologic sequestration facility
requirements in this subpart, those projects
receiving Federal funding fo research
practices and monitoring techniques that
will enable safe and effective long-term
containment of a gaseous, liquid, or
supercritical CQO; stream in subsurface
geologic formations that are neither
demonstration nor commercial projects.

purposes of geologic sequestration facility
requirements in this subpart, these-projects
recetving-Federal injecting a total of less
than 25,000 tons of CO2 per year funding
to research practices and monitoring
techniques that will enable safe and
effective long-term containment of a
gaseous, liquid, or supercritical CO,
stream in subsurface geologic formations
that are neither demonstration nor
commercial projects. Any research and
development project may choose to report
in accordance with this subpart to obtain
vertfication of quantities of CO2
sequestered.

report?” (a)(5) Research and development
activities are not considered to be part of
any source category defined in this part.

All large scale projects should be subject
to the reporting requirements 1o allow EPA
and others to learn from this reporting. In
addition, all research projects injecting a
total of less than 25,000 tons of CO2 per
year should be exempted because
collecting data from these projects will
yield little value and will add
disproportionately to project costs at a time
when research into the methods and
potential sites should be encouraged.

Separator means a vessel in which streams
of multiple phases are gravity separated
into individual sireams of single phase,

No comment

Subsurface testing and characterization
activities means the injection of up to
25,000 tons of CO2 or a CO2 stream to
assist in identifying, evaluating or
characterizing a potential site to be used
for geologic sequestration or for enhanced
recovery of oil or natural gas. EPA may
designate an injection of CO?2 that exceeds
25,000 tons of CO2 as subsurface testing
and characterization activities upon a site-

The source category should exclude the
injection of CO2 or CO2 streams that will
help to identify and characterize
appropriate sites for geologic sequestration
and/or enhanced recovery of oil or natural
gas. These activities will be necessary in
many cases to assist with the proper siting
of these operations and should be
encouraged 1o be conducted without the
potential added expense of reporting all of
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EPA Proposal

Recommended Revisions

Explanation

specific demonstration that such activity is
necessary, conducted solely for site
selection or characterization and will not
result in leakage of CO2.

the information required by this subpart.
We included a presumptive cutoff of
25,000 total tons injected and a waiver
provision to allow for site testing and
characterization activities that exceed this
mass of CO2 injection with appropriate
demonstration that the activities are solely
for such purposes and will not cause
leakage.

Underground Injection Control permit
means a permit issued EPA or a State
pursuant to the applicable Underground
Injection Control program as defined in
section 1422(d) of the Safe Drinking Water
Act, 42 USC §§300h-1.

For clarification purposes, the rule should
include definitions of “Underground
Injection Control permit” and
“Underground Injection Control program.”

Underground Injection Control program
means the program established or
approved by EPA pursuant to sections
1421 through 1425 of the Safe Drinking
Water Act; 42 USC §§300h — 300h-4. The
applicable Underground Injection Control
program with respect to a State is defined
in section 1422(d) of the Safe Drinking
Water Act, 42 USC §§300h-1.

For clarification purposes, the rule should
include definitions of “Underground
Injection Control permit” and
“Underground Injection Control program.”

Note that § 98.426(f) already requires
suppliers to report quantities supplied to
various types of destinations.
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EPA Proposal

Recommended Revisions

Explanation

{f) Report the aggregated annual quantity
of CO2 in metric tons that is transferred to
each of the following end use applications,
if known:

(1) Food and beverage.

(2) Industrial and municipal
water/wastewater treatment.

(3) Metal fabrication, including welding
and cutting.

{(4) Greenhouse uses for plant growth.
(3) Fumigants (e.g., grain storage) and
herbicides.

(6) Pulp and paper.

{7} Cleaning and solvent use.

(8) Fire fighting.

{9) Transportation and storage of
explosives.

(10) Enhanced oil and natural gas
recovery.

(11) Long-term storage (sequestration).
{12) Research and development.

(13) Other.

One question raised during our discussions
concerned whether injection of CO2 into a
geologic formation such as a CO2 dome
for temporary storage would result in
double counting if the CO2 is subsequently
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Explanation

extracted and delivered for some end use.
Subpart PP excludes “Storage of CO2
above ground or in geologic formations”
from the source category. 40 CFR
§98.420(b)(1), 74 Fed. Reg. 56260, 56506
{October 30, 2009). And proposed subpart
RR excludes “Temporary storage of CO2
below ground.” §98.440(d)(2), 75 Fed.
Reg. 18576, 18600 (April 12, 2010). From
these provisions, we concluded that
injection of CO2 into a geologic formation
such as a CO2 dome for subsequent
production and use or for subsequent GS
should not be reported under subpart RR in
order 10 avoid double counting. We
include this comment here for the specific
purpose of obtaining EPA’s concurrence in
our conclusion in EPA’s response o the
comments received on this proposed rule.
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