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CO, is proposed “to reduce CO, emissions to the atmosphere.” Although the rules as
recently promulgated appear to be more stringent than are necessary, their proposed
means of implementation as described in the four draft guidance documents referenced
above, are of great interest and importance to the RRC.

The draft documents appear to be based on sound science and should be potentially
useful. However, the RRC is concerned that these guidance documents remain as
guidance, and that the methods described therein do not become de facto rule. At least
some of the methods described would not be necessary in order to comply with the
rules. Other described methods would not apply to many sites. We, therefore, strongly
encourage EPA to follow the guidance document disclaimer that states, in part:
“Therefore, this document does not substitute for those provisions or regulations, nor is it
a regulation itself, so it does not impose legally-binding requirements on EPA, states, or
the regulated community.” Flexibility on site-specific issues, and future considerations for
innovative approaches, remain of paramount importance to the RRC.

The RRC recommends that EPA revise the disclaimer language (for example, on Page ii
of “Geologic Sequestration of Carbon Dioxide: Draft Underground Injection Control (UIC)
Program Class VI Well Project Plan Development Guidance for Owners and Operators,”
dated March of 2011, second paragraph, third through fifth sentences) to read:

“This is done to provide information and suggestions that may be helpful for
implementation efforts, Such suggestions are prefaced by “may” or “should,” or
include phrases such as “EPA recommends.” and are to be considered advisory.
They are not required elements of the rule.”

In addition, the definitions should be consistent in each guidance document. For the
terms that are defined in the rules, the RRC recommends that EPA use the exact
language of the rule and include a reference to the rule to distinguish which definitions
are in the rule and which are not.

The RRC offers the following comments on each individual guidance document.

. Comments on EPA’s document titled “Geologic Sequestration of Carbon
Dioxide: Draft Underground Injection Control (UIC) Program Class VI Well Area of
Review Evaluation and Corrective Action Guidance for Owners and Operators,”
dated March 2011.

The RRC suggests that a unit conversion table, similar to that included on Page xvi of
the “Draft Underground Injection Control (UIC) Program Class VI Well Site
Characterization Guidance for Owners and Operators” would be helpful.



The RRC recommends that units be included for the parameters listed as part of the
column “Parameter” or the column “Description.”

e Page 32, first three lines:

The sentence reads: “The pressure front, as described below, is the extent of pressure
increase of sufficient magnitude to force fluids from the injection zone into the formation
matrix of a USDW through a hypothetical open conduit.” The existing rule definition of
“pressure front” does not include mention of a “hypothetical open conduit.”

The RRC recommends that, when the guidance document modified a term defined in the
rule, the EPA add a clarification or disclaimer.

e Page 32, First complete paragraph:

“Box 3-2 of this guidance document provides an example of an AoR delineation based
on computational modeling results, including the calculation of the threshold pressure
that defines the ‘pressure front.” The determination of the pressure front in Box-3-2
(Step 2) is consistent with existing standard practices for other well classes of the UIC
program (e.g., Thornhill et al., 1982; US EPA, 2002), and is applicable to any Class VI
injection well for which, prior to injection, the injection zone is not over-pressurized
compared to the lowermost USDW (i.e., the injection zone has a lower or equal hydraulic
head as compared to the lowermost USDW). EPA anticipates that the methodology in
Box 3-2 will be applicable to most GS projects, which will likely not occur in over-
pressurized formations; however, the example is not applicable to projects with over-
pressurized injection zones because the resulting calculated AoR in this case could be
infinite in extent. Owner/operators of potential Class VI injection wells planned to be
constructed in over-pressurized formations are encouraged to consult the UIC Program
Director regarding the appropriate determination of the pressure front and resulting AoR
delineation. In all cases, the AoR must encompass the entire area for which the project
may cause an endangerment of USDWs [§146.84 (a)].” [Underlining added.]

The RRC anticipates that many of the Class VI operations will occur in over-pressured
formations. Under-pressured injection formations are much more likely to occur as part
a Class Il enhanced recovery project, at least in Texas. While we agree that the
example is not applicable to projects with over-pressured injection zones and that the
resulting AoR would be infinite, with another equation, and appropriate assumptions, the
resulting calculated AoR may not be infinite. This example will apply to very few Class VI
sites in Texas.

Therefore, the RRC recommends the following language:



pressurized-formations]; however, the example is not applicable to projects with over-
pressurized injection zones because the resulting calculated AoR in this case could be
infinite in extent_depending on the equations and/or methodology used.
Owner/operators of potential Class VI injection wells planned to be constructed in over-
pressurized formations are encouraged to consult the UIC Program Director regarding
the appropriate determination of the pressure front and resulting AoR delineation. In all
cases, the AoR must encompass the entire area for which the project may cause an
endangerment of USDWs [§146.84 (a)].”

The RRC certainly agrees that consultation with the UIC director on this issue is
appropriate, as model assumptions of greater initial pressure in the USDW than the
injection zone may not apply to many sites. Other modeling methods may be more
accurate.

e Page 41, in the first complete paragraph, the first two sentences read: “The potential
also exists for more recently constructed wells to have been decommissioned
improperly. For example, wells may have been plugged with debris and trash rather
than with the proper cement.”

The last sentence, which implies that recently plugged and abandoned wells are likely to
have been plugged with “debris and trash,” is not correct. For decades- particularly
since the publication of the API Standards in 1952, state regulations have required that
wells be appropriately plugged with the cement. The RRC recommends that EPA delete
the second sentence.

e Page 68, in the first complete paragraph, there are two typos in the second sentence:

“In addition, EPA recommends that the model calibration process and final AoR
delineation results be presented in detail as part of the submission_, with adjusted input
parameter values listed, graphs comparing observed and modeled values of carbon
dioxide migration and fluid pressure, and model results showing carbon dioxide and
pressure front migration over time included._."



units will show the true bedding thickness (Groshong, 2006).”
e Page 17, fifth paragraph, fifth sentence:

The RRC recommends the following revision: “Common methods include along dip
[plunge], with structural contours, and within dip domains.” Also, the RRC is unsure of
the meaning of “dip domains” and recommends that EPA clarify or use a different term.

e Page 44, fourth complete paragraph, second sentence:

The RRC recommends the following revision: “Pressure changes during drawdown tests
[au#irg] can be analyzed quantitatively or, if multiple wells are available, variable flow
test analysis can be used to determine permeability provided that the reservoir pressure,
flowing bottom- hole pressure, flow rates, and the total time of the test are known
(Smolen, 1992a; Matthews and Russell, 1967).”

e Page 49, first paragraph, first four sentences:

“The GS Rule requires baseline geochemical information on subsurface formations
[§146.82(a)(6)]. Any general geochemical information available for the region should
have been obtained as part of the initial geologic characterization. See Section 2 of this
guidance document, above, for more information. More specific geochemical information
is required on the injection zone as part of a planned formation testing program at a
proposed Class VI injection well site [§146.82(a)(8)].”

The fourth sentence appears to quote or reference §146.82(a)(8). This part of the rule is
not very “specific.” It reads “(8) Proposed pre-operational formation testing program to
obtain an analysis of the chemical and physical characteristics of the injection zone(s)
and confining zone(s) and that meets the requirements at §146.87." Section 146.87(c)
includes one reference to specific “geochemical information,” including fluid temperature,
pH, conductivity, reservoir pressure, and static fluid level of the injection zone(s).

Therefore, the RRC recommends the following revisions: “More specific geochemical
mformatlon is reqmred on the |nJect|on zone prlor to injection well operatlon [§146 87( )]

Or

“Fluid temperature, pH, conductivity, reservoir pressure, and static fluid level are [Mere

speciic-gesschemicalnriormationds] required on the injection zone as part of pre-
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The RRC recommends that EPA include bet
3-24. The Distributed Thermal Sensor (DTS
depicted in the diagram. Only the DTS Cabil
is denoted by “#” in the diagram. If so, this
not, “DST” should be labeled on the diagram

e Page 1086, first paragraph, second sentenc

“Molecular diffusion is defined as the net trar
medium as a result of intermolecular collisior
medium such as temperature, temperature, ¢
1990).”

The word “temperature” is listed twice. The |
replacing one of the terms “temperature” with pressuie.

e Page 114, second paragraph, second sentence: “This section describes the data
needed to make the required demonstration that the confining zone will not allow
migration of carbon dioxide; either through interconnected pore spaces across the
thickness of the seal or by allowing migration of carbon dioxide through the confining
zone along faults or fractures.”

Geologic migration through interconnected pore spaces across the thickness of the seal
may well occur, even in low permeability strata, but hopefully in a timeframe measured in
at least thousands of years, if not millions. The RRC suggests that the sentence be
modified as follows: “This section describes the data needed to make the required
demonstration that the confining zone will not allow migration of carbon dioxide beyond
its strategraphic and structural boundaries for at least thousands of years: either through
the confining zone along faults or fractures.”

e Page 118, Figure 3-37:

The RRC recommends that EPA define the t
figure or reference the definition given later ¢

e Page 127, third paragraph, next to last sen
analyses that are required for a proposed Cl
storage capacity and the demonstration of cc



is a demonstration of confiniﬁg zone integrity as stated under §146.82 (aj(3), and
§146.83(a)(2).”

lll. Comments on EPA’s document titled “Geologic Sequestration of Carbon
Dioxide: “Draft Underground Injection Control (UIC) Program Class VI Well Project
Plan Development Guidance for Owners and Operators.”

e Page 13, third paragraph, first sentence:

The RRC recommends the following revision: “In the event that the owner or operator
determines that revisions to the model are necessary, the plan must discuss how the
newly available data will be used to revise the model and AoR delineation_(§146.xx).

e Page 15, first paragraph (under Corrective Action Schedule), final sentence:

Specific dates would not be known when such plans are drafted. This wording is not
realistic, as field operations and subcontractor availability are not predictable. The RRC
recommends the following revisions: “However, for improperly plugged wells that will
need corrective action prior to injection, and whenever practical, EPA recommends that
the AoR and Corrective Action Plan include approximate timeframes and commitment to
appropriate notification [spesHie-dates] for performing corrective action, in order to give
the UIC Program Director an opportunity to witness the corrective plugging activities.”

e Page 22, last paragraph, second sentence:

In accordance with the guidance disclaimer, the RRC recommends the addition of a
citation: “Some of the elements of the Testing and Monitoring Plan are highly site-
specific (e.g., monitoring well placement) and will require detailed descriptions of how
these specific factors were identified and considered in developing the plan (§146.xx).”

e Page 25, fourth paragraph, second sentence:



~r ~r

e Page 29, third paragraph, first part of the tt

In accord with the guidance disclaimer, the F
as follows: “However, because a request for
currently approved by EPA requires an addit
acceptable and the eventual publication of th

Federal Register (§146.89 (e)),.......... "

e Page 32, first complete paragraph, last ser

Because §146.90 states in part that the Dire:
sentence needs the conditional clause: “Cor
considered a condition of the Class VI permit
monitoring is required by the UIC Program D

e Page 40, first paragraph of Section 5.0:

The RRC believes that the word “extensive”
following revisions: “Following cessation of i
owners or operators must conduct appropria
movement of the carbon dioxide plume and |
does not pose a risk to USDWSs.”

e Page 43, second paragraph of Section 5.1

The applicable rule (appropriately cited in the

page 43) is §146.93(a)(2)(v), which does not

“specifics” listed are not included anywhere i

processes that will result in carbon dioxide tr

trapping; ...and laboratory analyses or studie

RRC was unable to find where these three are listed as criteria or objectives in the rules.
At best, these three are implied and may be useful, but do not otherwise appear to be
required by rule. The others listed appear to be required under §146.82 and §146.83,
but are not stated as criteria to be considered under §146.93.

Therefore, in accord with the guidance disclaimer, the RRC recommends the following
revisions: “The demonstration should [#ust] be based on site-specific information,
including the results of site-specific computational modeling; the predicted timeframe for
pressure decline; the predicted rate of carbon dioxide plume migration; site-specific
chemical processes that will result in carbon dioxide trapping; the predicted rate of



IV. Comments on EPA’s document titled “Geologic Sequestration of Carbon
Dioxide: “Draft Underground Injection Control (UIC) Program Class VI Well
Construction Guidance for Owners and Operators.”

The RRC recommends that this guidance document be reviewed by an expert in well
construction and completion.

e Page 1, second paragraph, first three sentences:

The draft guidance reads as follows: “As carbon dioxide injection is different than other
injection previously regulated by the UIC Program, the GS Rule sets requirements
specific to carbon dioxide. Because carbon dioxide is less dense than most subsurface
fluids, it is buoyant and will tend to migrate to the top of the injection zone. Carbon
dioxide also has the potential to be corrosive when mixed with water.”

The first sentence is not true because it ignores Class |l operations where CO, has been
injected since at least 1972. The remaining sentences as drafted could be taken to
describe Class Il operations as well. However, Class VI activities are different from
Class Il CO, injection insofar as injection rates and pressures for Class VI are likely to be
greater than Class Il. And, geologic structure may be different as well.

Therefore, the RRC recommends the following revision: Carbon dioxide injection in
Class VI wells shares similarities with carbon dioxide injection in Class Il wells
(described below), but also may have differences. Differences include faster injection
rates as Class VI wells are likely to pump more carbon dioxide into rocks than Class |l
wells. Also, Class Il sites are known to have geologic structures that trap hydrocarbons
and thus carbon dioxide, whereas less may be known about geologic structure at a
Class VI wellsite. With respect to Class VI sites_due to possibly greater rates_greater
attention may be necessary to carbon dioxide, because carbon dioxide is less dense
than most subsurface fluids, and it is buoyant and will tend to migrate to the top of the
injection zone. Carbon dioxide also has the potential to be corrosive when mixed with
water.

e Page 4, fourth paragraph, first sentence:

The RRC was unable to find this definition of
In accord with the guidance disclaimer, the F
citation to the definition or modify the senten
is defined in this document [the-GS-+rule] as t
casing, tubing, or packer.”




The RRC recommends the following revisions: “Properly emplaced cement should both
prevent fluid movement by sealing the annular space between the casing and the
formation, and protect the well casing from stress and corrosion.”

e Page 6, first paragraph, last sentence:
The RRC recommends the following revisions: “Therefore, the casing must be

manufactured of materials that are [made-out-cfa-materalthatis] compatible with fluids
with which it might come into contact [40 CFR §146.86(b)(1)].

e Page 6, second paragraph, second sentence:

The RRC recommends the following revisions: “This casing is emplaced and cemented
into the bore hole from the base of the lowermost USDW [(bottom-cfthe-lowermost
UsSB\W4] up to the ground surface, serving to both prevent fluids from entering USDWs
and prevent migration of fluids between USDWs and other formations, as the casing
isolates the injection fluid.

e Page 6, second paragraph, fourth sentence:

The RRC recommends the following revisions: “The long string casing is routinely [ear
be] perforated in the injection zone to allow fluid to flow out of the injection well and into
the injection formation.

e Page 7, first paragraph, first sentence:
The RRC recommends the following revisions: “Cement is important for providing

structural support of the casing, preventing contact of the casing with corrosive formation
fluids, and preventing vertical movement of fluids and gases, including carbon dioxide.

e Page 7, fourth paragraph, first sentence:

The RRC recommends the following revisions: “A packer is a sealing device at the
lower end of the tubing which keeps fluid from migrating from the injection zone into the
annulus between the long string casing and tubing.”

e Page 8, second complete sentence:

The RRC recommends the following revisions: “The casing and radius of curvature of
the well should be designed so that any equipment/tool that may be used in the well will
pass [fi#] without getting stuck.”






well must submit to the UIC Program Director construction plans in accordance with
§146.90, regarding testing and monitoring requirements. The UIC Program Director may

require that the construction plans include radius of curvature and angle of deviation.

e Page 8, third paragraph, second sentence:

The RRC recommends the followmg revisions: “They must also submit a Testlng and
Monltorlng Plan [ e ciu ) cificpiec !

_in accordance with §146.90, regarding testing aﬁd monitoring requirements.”

e Page 8, last paragraph, second sentence:

The RRC recommends the following revisions: “The UIC Program Director will be
evaluatlng the mformatlon submltted on the proposed injection well requirements [casirg
d - He—andas ature] and compare that information to [the
related procedures and equipment
proposed for use in the Testing and Monitoring Plan for the sake of consistency.”

e Page 14, last paragraph, second and third sentences:

The RRC recommends the following revisions: “A long string casing must extend
through [te] the injection zone and be cemented to the surface [§146.86(b)(3)]. When
cement cannot be recirculated to the surface, and the owner or operator can
demonstrate by this using logs, it may be permitted [ispermissible] to use staged
cementing to achieve cementing to the surface [§146.86(b)(4)].”

e Page 15, first paragraph:

The RRC recommends the following revisions: “As previously discussed, the surface
casing provides stability to the well bore and typically allows the amount of drilling mud
used in the deeper portions of the well to be decreased. By extending it through the base
of the lowermost USDW, the surface casing also seals off USDWs and other permeable
zones from deeper intervals of the well bore,_Thus, it [ar4d] provides an additional
barrier to deep fluid or injectate migration into a USDW if the tubing and long string
casing should fail. Cementing of the long string casing serves to seal off the well bore
and may prevent [prevents] fluid or injectate leaks through [frem] the casing from
entering a permeable zone_such as a USDW. If the cement was absent, and there was
a tubing and casing failure, carbon dioxide could enter a permeable zone and then
potentially migrate into USDWs through an empty annulus, faults, or abandoned wells,
which would be a permit violation and potentially harm USDW's [failure-of-rechanrical




e Page 16, first complete sentence.

The RRC recommends that EPA delete this sentence: “Sophisticated equipment is
commonly used to precisely control drilling fluid pressure and maintain the proper
pressure throughout the entire process.” Dirilling fluid pressure is controlled by changing
its density, and such changes are based on experience in the area and on hole
conditions.

e Page 19, second complete paragraph:

The RRC recommends that EPA clarify or revise this paragraph. A cement column only
“ half as high” would appear to violate the rule requiring cement from the bottom of
casing to the surface. Also “being sure the cement has reached the bottom of the
casing” creates many problems with respect to the rule(s) and may create problems with
the well. What is described is somewhat like a Bradenhead squeeze, which is not
allowed in Texas. Finally, the location of cement can be found using cement bond logs,
not gamma logs.

e Page 19, last paragraph, fifth sentence:

The RRC recommends the following revisions: “A cement evaluation log that radially
investigates the cement for each casing string must be submitted to the UIC Program
Director upon installation of the casing [§146.87(a)(2),(3)].

e Page 20, first complete paragraph, first sentence:

Whether or not a cementing method is capable of circulating to the surface can only be
determined at the wellsite. Therefore, the RRC recommends the following revisions:
“The UIC Program Director will review the proposed cementing method to determine if it

is likely to [eapable-ef] circulating to the surface.

e Page 22, second paragraph, last sentence:

The RRC recommends the following revision: “Non-Portland cements which are not as
susceptible to attack by carbon dioxide are also available, including phosphate based,
pozzolan-lime, gypsum, microfine, expanding cements, calcium aluminate, latex, resin or
plastic cements, and sorel cements.

e Page 22, third paragraph, last sentence:



[sétuFated] brines at some point during the project life.
e Page 22, fifth paragraph, last sentence:
The RRC recommends the following revisions: “Therefore, to obtain the best

measurement of the quality of the cement bond through the confining layer as possible,
EPA recommends placing the packer within 100 feet above the perforations and within a

cemented interval [rearthe-top-cfthe-confining-layer] to obtain the best results.

e Page 23, first paragraph, second sentence:

The RRC recommends the following revisions: “ldeally the packer will be placed within
100 feet above the perforations and within a cemented interval [with-the-conrfininglayer|.

e Page 23, first paragraph, fourth sentence:

Because logging of the confining zone should occur in an openhole environment before
casing is run, or in cased hole without the tubing, the RRC requests clarification of the
following sentence: “If the packer is placed in the injection zone, logging of the confining
layer may be more difficult.”

e Page 24, first paragraph, next to last sentence:

The RRC recommends the following revisions: “Surface valves are typically connected
[hecked] to a SCADA or other similar system that monitors variables such as pressure,
temperature, and flow.”

e Page 25, second complete paragraph, first sentence:

The RRC recommends the following revisions: “The UIC Program Director will review
the type of shut-off system proposed and evaluate its utility [appropHatensss] for the
proposed well.”

e Page 27, first paragraph, first sentence:

The RRC recommends the following revision
such requirement might harm the integrity of
Rule requires that annular pressure between
higher than the injection pressure._The rule
with a non-corrosive fluid [§146.88(c)].”







i)racticeim the well-dl{llhlg inf:lustw.

The second biggest problem is partially a result of the first problem: there is far too little guidance in this
document. Instead it is a catalog of techniques with little distinction made between ones that are
recommended and ones that are not. The guidance that is present is like needles in a haystack, buried in
the mass of words.

There is little (if any) mention of Quality Assurance (QA) in this document. Given that it is aimed at the
collection of data that will be used in environmental decision making, this is a serious omission and does
not match EPA policy. QA is crucial and should be discussed in detail.

If possible, figures should be designed such that they will reproduce adequately in black-and-white, since
it is highly likely that copies of the document will be printed or copied in black-and-white rather than
color.

question, I think that they would not have these various logging tools run on them but would be simply
replugged.

It needs to be explicitly stated that changes in the AoR and/or Corrective Action Plan after the permit is
issued (e.g., at the five year reevaluation cycles) will result in a major permit modification. This is
something that can be stated to eliminate any ambiguity.

Should there be some discussion regarding the surface air monitoring plans what will be required under
the Clean Air Act’s greenhouse gas reporting rules? Revisions of an AoR might in turn require a revision
of a surface air monitoring plan.



but thougHt that we would let you know.

The timeframe for review of these documents was limited. We appreciate the extension for the review of
them, but even with that, staff was pressed to review them in time. The new nature of many of the
activities covered under these draft guidances also limit the effectiveness of staff’s review of them. Given
this, we suggest that these guidances be revisited in six years when the GS rules will be reevaluated as
part of the adaptive rule making approach.
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May 51, Zull

The Edison Electric Institute (EEI) submits these consolidated comments on the following four
draft guidance documents for the Safe Drinking Water Act (SDWA) Underground Injection
Control (UIC) Class VI program issued by the Environmental Protection Agency (EPA or
Agency) in March 2011: 1) Site Characterization Guidance for Owners and Operators (EPA
816-D-10-006) (Site Characterization Guidance); 2) Area of Review (AOR) Evaluation and

Corrective Action Guidance for Owners and Operators (EPA 816-D-10-007) (AOR Guidance);



proposea ruies, and submitied Wrien comments
testimony at the public hearing on the NODA on
development of the proposed rule via webinars h

and testimony are incorporated by reference here

EEI appreciates the EPA’s extension of the comr

Documents in response to requests from EEI and

basis of this emerging regulatory regime, and the

whether the regulations foster or hinder the deve]

[



11. General Lomments Un All Kour pratt

As a general matter, it is premature for the Agenq
that the UIC Class VI program is in the early day
permits issued — and not more than one applied f
to state permitting authorities that seek primacy {
experience in issuing permits for the injection an
however, is for EPA to provide informal guidanc

case-by-case basis now. and issue formal SUIdANC. wo s siras tates 2 viestivs s i siasoo 1

nts, EEI supports an adaptive approach to CCS
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Class VI program is largely commercially

; generally cannot get financing for the first well
rise); commercial operators instead need to get
"et the Final UIC Class VI Rule, as supported by

vells are permitted one at a time (since there is

1d the Storage of Carbon Dioxide in Geologic
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1s likely all that can be obtained by permit applicants, given that geologic maps produced by the
U.S. Geologic Survey and maps indicating the location of USDW vary in terms of detail and

scale. Accordingly, the language regarding local and regional geology should be deleted.



WITNIN TNe SUDJect geologic storage site, and requirig 1t wWould go Well DeyOIa Widl 1S Tequirea
in the Final UIC Class VI Rule. Its inclusion in the draft Guidance suggests that permitting for
Class VI will devolve into never-ending quests for region-wide geologic data that have nothing

to do with protecting USDW in the target site.

EPA suggests that commercial project data availability should be based upon what is available
from research projects here and abroad:
Data for formations with potential hvdrocarbon assets may be available from state
ly the case for a number of pilot projects.
ann and Stamp, 2005), researchers had
L, geomechanical, and geochemical data.
and the Schweinrich anticline (both in
on such as seismic data, cores, well logs,
research projects around the globe may have
s, these references are urrelevant to permitting
» foreign sites are inapposite as such sites are not
1ons regarding data collection and protection,
including trade secrets. In addition, such data will be very difficult to obtain if the AOR includes

active hydrocarbon or mineral extraction activities, as information relating to such activities may

be considered confidential business information.
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the AOR. Section 3 would be helpful if it were

review of all potentially relevant technologies

egard to 1) costs, commercial practicality,

nd 2) suitability of specific technologies for

tely included in permitting guidance. Listing

1 technique suggests that all must be conducted

“lass VI Rule, EPA should leave specific site
characterization technologies to be vetted between the applicant and permit writer on a case-by-

case basis.
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performed comprehensively for all wells included within a single project. EA
recommends that AoR delineation models account for all wells injecting carbon
dioxide into the injection zone, including any injection wells associated with other
UIC well class injection projects.

Id. (emphasis added). Area permits should be allowed under the Final UIC Class VI Rule. Itis

imperative that site permitting be considered comprehensively. Addressing permitting for

11



particularly in light of the ever-evolving nature of modeling. EPA would not be able to update
this section of the Guidance continually, which could lead permitting authorities to reject
improved models that are not consistent with the information provided in the Guidance. All

ancillary information should be deleted from the guidance, including all of section 2.1.
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[

provision of a minimum fixed frequency, not to ¢
operator must reevaluate the AOR. See 40 C.F.R
reevaluation requirement would stall commercial
EPA has acknowledged, and the reevaluation prc
Moreover, a rigid five-year reevaluation requiren
USDW for well-sited, -designed and -operated p:
permits to begin with. EPA should revise sectio1
computational modeling demonstrates data agree

period, the reevaluation period is relaxed for eacl

> Comparable examples abound throughout the
use of remote sensing/satellite data to identify ar
sensing data should only be used on a case-by-ca

1
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In addition, statements about the nature of CO,, ¢

As carbon dioxide is different than other
Program, the GS Rule sets requirements sj
dioxide is less dense than most subsurface fh
the top of the injection zone. Carbon dioxid
mixed with water.

Id. at 1. Statements like this should not be inclu

owners/operators. The inclusion of such stateme

recommendation such as this will become a de
it does not appear in the Final UIC Class VI

characteristics dictated that the use of landing
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nts are site specific and typically addressed
. Accordingly, all statements regarding
2 should be deleted from the final Guidance.
-10-012)
ators of Class VI wells must develop, gain
: plans: 1) an AOR and corrective action plan; 11)
@ woulg auu wvLwULg praa, iy au ayeeaun well DUgging plan: 1v) a post-iniection site care
and site closure plan; and v) an emergency and r¢
Guidance at 111. Because area permits are not all
provide five such plans for each well. For a site
wells, the owner/operator would have to provide

ensuring that Class VI wells are never used — at |

The draft Guidance similarly envisions an iteratr
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needed for the five plans will come from the first well, but that well cannot be drilled without a
permit, and to obtain the permit, the applicant must submit the plans. Again, this system would

ensure that Class VI wells are never used commercially.

EPA should provide for the submission of plans based upon best-available data. If the data pass

muster, a site-wide permit should be granted. As data are generated from the initial wells, plans

are modified. but never reset back to saquare one. unless data indicate that a site cannot meet the
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on this draft guidance and further appreciate =~ ~w*~mmmnm ~r fho anmmenant sasad £a RN
31, 2011 which has allowed us to review the
detail than would otherwise have been possit

We appreciate the effort that has gone into th

and have noted a number of ways in which tt

information for Directors and permit applicai

provided comment, but there are many other

done on which we have not commented. Ple:

able to comment on every aspect of the propc

issues may continue to arise as UIC program

applicants begin to try to implement the new

comments assume that the Class VI rules and

Class VI wells and operations. Nothing in th

as agreement or acquiescence that these stanc... .. .. .. . .. __
appropriate for application to Class II operations for CO,-based enhanced oil recovery

(EOR).

We want you to understand that we greatly appreciate the approach that the
Environmental Protection Agency (EPA) has taken to involving stakeholders in
development of the geologic sequestration (GS) rule and these guidance documents.
Nevertheless, the main focus of our comments will be on improving the draft (especially



Guidance and the other draft documents appear to lose sight at times of the fact that — for
materials of construction other than the injection tubing itself — compatibility “with fluids
with which [they] might come into contact” is the important focus rather than
compatibility with the carbon dioxide stream. Only the injection tubing will come into
direct contact with the carbon dioxide stream before it mixes with other fluids. For
everything else, compatibility is always to be assessed in accordance with the
requirement in 146.86(b)(1) that [a]ll well materials must be compatible with fluids with
which the materials may be expected to come into contact . . . .” We have suggested a
number of places where this consideration can be more effectively reflected.

We have three concerns about the way long string casing 1s addressed in the draft
Guidance. First, we agree with the American Petroleum Institute (API) which has noted
that the draft Guidance does not acknowledge the important role that can be played by
liners in well construction. Liners provide a very safe and effective method to ensure that
the injectate is confined within the wellbore and the designated injection zone. The
Guidance should recognize that liners can be used to extend the long string casing to the
mjection zone. Second, we agree with the API recommendation for revision of the
Guidance on the requirement for the long-string casing to be cemented to surface.

Staging cement jobs to step the level of the cement to the surface with two or more jobs is
common practice when it is known or suspected that it will be difficult or impossible to
circulate cement to surface in one attempt. Multiple staging jobs to position cement
behind the long-string can be planned when/where necessary but success is never
guaranteed. Subsequent perforating and cement-squeeze jobs can also be used to attempt
to circulate cement to surface but again, there are no guarantees. Therefore, “if possible”
should be added to the requirement. Third, we continue to support the much better
alternative wording for the long string casing requirement presented by the Multi-
Stakeholder Discussion participants in the MSD Recommendation letter of May 14, 2009
(copy attached).

With respect to the injection pressure limitation, we continue to believe that limiting
injection pressure to ninety percent of injection zone fracture pressure is misguided and
should be modified to adopt the recommendation of the Multi-Stakeholder Discussion
participants. The MSD participants expressed concern about three aspects of section
146.88(a). First, it “restricts” fractures in the injection zone “except during stimulation”
rather than focusing on maintaining the integrity of the confining zone, which is what
really matters for protecting USDWs. Second, it fails to refer specifically to the full
range of potential geomechanical failure modes potentially posed by operations at a



The MSD recommendation addressed these concerns by focusing on maintaining the
mtegrity of the confining zone and including tensile failure and shear failure as
transmissivity concerns. It called for additional geomechanical studies of tensile failure
and shear failure only “where appropriate” because there will be locations where
experience or existing information will provide sufficient evidence to avoid the need for
additional studies. The need for conducting additional tests and for determining which
tests would be acceptable is left to the Director’s discretion. Here is the recommended
revision to section 146.88(a):

The owner or operator must comply with a maximum injection pressure
limit approved by the Director and specified in the permit. In approving a
maximum injection pressure limit, the Director shall consider the results
of well tests and, where appropriate, geomechanical or other studies that
assess the risks of tensile failure and shear failure. The Director shall
approve limits that, with a reasonable 1~~~ ~¥ ~retriobr ol avens
initiation or propagation of fractures 1

otherwise non-transmissive faults trar

become transmissive. In no case may

of injection or formation fluids in a m

144.12(a).

We also agree with API that “[t]he regulatory

pressure in the annulus greater than the opera

unnecessary and could be harmful to the inte;

mjection formation.” This is another point o

achieve consensus as reflected in the May 15

attached). Although the final rule provides ti

requirement if maintaining an annulus pressu

cause damage to the well or the formation, 1t .. _ . __ ... .. _
explicitly acknowledged, and its application explained in the final Guidance.

In the attached Comments of the Carbon Sequestration Council on the Draft Class VI
Well Construction Guidance, we provide more detailed comments and recommendations
for revision of the draft Guidance consistent with our concerns.
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.Guidance are a step in the right direction toward
t our comments on the Draft Well Construction
*0, storage regulation. We would be happy to
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| that would come into contact with the carbon

1y particular study on this topic. While it is true
here to 50 ppm as an upper limit, this has been
process in the first place. Based purely on

| acceptable by independent experts for

» consistent with corrosion resistance tests done
study suggests the limit should be 500 ppm, not



3.1 Discussion
The Guidance notes regarding annulus pressure:

The GS Rule requires that annular pressure betwe
than the injection pressure and that the annulus b

The Guidance explains the rationale as follows:

This requirement provides a continuous check on
the casing, tubing, or packer the pressure and flui
addition, if the pressure in the annulus is higher tl
not result in fluid escaping. Instead fluid from the
corrosive fluid in the annular space prevents corr

We are concerned that maintaining annular pressure -

endanger a USDW. Consider for instance a sitUation ...viv oy 10 wo ve myorvivs an o wepus vt suiie
1200 m into a reservoir with initial pressure equal to hydrostatic pressure, i.e. ~ 120 bar. If one injects
CO, at 152 bar (downhole pressure), this CO, needs to be close to 80 bar at the surface.'
Consequently, the annular pressure needs to be at least 80 bar near the surface (to satisfy the intent of
the GS Rule), or even greater than 152 bar (in the strictest interpretation of the GS Rule). A pressure
of 80 bar near the surface is clearly well above the fracture pressure. In fact, with 80 bar at surface,
the pressure in the annulus is higher than fracture pressure down to a depth of 1000 m."!
Consequently, any leak in the casing will not simply be detected by a drop in annular pressure, it will
also generate a fracture, potentially endangering USDW.

() Testing and monitoring to track the extent of the carbon dioxide plume and the presence or absence of
elevated pressure (e.g. the pressure front) by using:

(1) Direct methods in the injection zone(s): and

2) Indirect methods (e.g., seismic, electrical, gravity, or electromagnetic surveys and/or down-hole



might harm the mtegrity ot the well or endanger a USDW-
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