December 19, 2008





Recommendations of the Ground Water Protection Council (GWPC)
	Rule Provision
	EPA Proposal
	GWPC Recommendations
	Rationale

	Part 144
	1. The authority citation for part 144 continues to read as follows:

Authority: 42 U.S.C. 300f et seq.; Resource Conservation and Recovery Act, 42 U.S.C. 6901 et seq.
	No comment necessary
	

	144.1
	2. Section 144.1 is amended as follows:

Adding new paragraph (f)(1)(viii); and

b.
Revising the first two sentences in paragraph (g) introductory text.

*     *     *     *     *

(f) *    *    *

(1) *    *    *

(viii) Subpart H of this part sets forth requirements for owners or operators of Class VI injection wells.

* * * * *

(g) Scope of the permit or rule requirement. The UIC Permit Program regulates underground injections by six classes of wells (see definition of ‘‘well injection,’’ § 144.3). The six classes of wells are set forth in § 144.6. All owners or operators of these injection wells must be authorized either by permit or rule by the Director. * * *
	Support revision to include a sixth class of wells.
	

	144.6
	3. Section 144.6 is amended as follows:

Revising paragraph (e); and

b. Adding new paragraph (f).

* * * * *

(e) Class V. Injection wells not included in Class I, II, III, IV, or VI. Specific types of Class V injection wells are described in § 144.81.

(f) Class VI. Wells used for geologic sequestration of carbon dioxide beneath the lowermost formation containing a USDW. 
	(4) For enhanced recovery of oil or natural gas where geologic sequestration is occurring during or in connection with enhanced recovery of oil or natural gas provided (i) there is reasonable expectation of more than insignificant future production volumes or rates as a result of carbon dioxide injection and (ii) operating pressures are no higher than reasonably necessary to produce such volumes or rates; 

(f) Class VI.  Wells injecting a carbon dioxide stream for geologic sequestration except those wells described in subsection (b)(4) of this section or otherwise excluded from this Class.

	There should not be a blanket prohibition concerning injection above USDW’s or at specific levels. The determination of injection zones should be based upon appropriate containment. This is especially true in light of recent calls for changes in the definition of a USDW to include formations greater than 10K PPM TDS and the fact that several states including Wyoming and California might be prevented from instituting geologic sequestration as a practical matter if injection were limited to above USDW’s due to the great depth of some USDW’s. This would create a situation where otherwise good injection zones are artificially excluded, thus decreasing the overall availability of geologic sequestration in the U.S.

The GWPC also recommends EPA consider retaining all geologic sequestration in oil and gas reservoirs under the jurisdiction of Class II UIC programs and create a subclass within this program for geologic storage of carbon dioxide.  This subclass (Class II GS) would be used for those wells that depart from the traditional uses of Class II wells for enhanced recovery, and result in the application of Class VI standards. This change would eliminate any confusion over whether a Class II CO2 injection well used for enhanced recovery might also need a Class VI permit and would avoid the need to change jurisdiction for a well from one state agency to another over time. 

	144.15
	4.  Adding § 144.15 to read as follows.

§ 144.15 Prohibition of non-experimental Class V wells for geologic sequestration.


The construction, operation or maintenance of any non-experimental Class V geologic sequestration well is prohibited.
	This provision should be deleted if EPA does limit Class VI wells to injection below the lowermost USDW in the final rule to allow Directors to selectively authorize GS in areas with USDWs below the injection zone.

In addition, it is recommended that all GS into basalts, coal seams, salt domes, and shales be conducted under Class V as experimental wells initially and then as commercial scale Class V wells/projects if the experimental projects demonstrate that these sites can be suitable for geological sequestration while preventing endangerment of USDWs.  
	Keeping these wells under Class V would allow EPA and the states to gain enough experience to develop suitable permitting requirements for such wells and to tailor those requirements until the agencies are ready to adapt the Class VI regulations.

	144.18
	5.  Adding § 144.18 to read as follows.

§ 144.18
Requirements for class VI wells.


Owners or operators of Class VI wells must obtain a permit.  Class VI wells are not authorized by rule to inject.
	Support the proposed language.
	Agree with EPA’s rationale.

	144.36
	6.  Section 144.36 is amended by revising the first two sentences in paragraph (a) to read as follows:

§ 144.36 Duration of permits.


(a) Permits for Class I and V wells shall be effective for a fixed term not to exceed 10 years.  UIC Permits for Class II, III and VI wells shall be issued for a period up to the operating life of the facility.  *   *   *

*     *     *     *     *
	Support the proposed language.
	The proposed provision is considered acceptable as long as the iterative reevaluation process established for AoRs also applies to other aspects of the project including modeling, characterization, operational decisions, monitoring, financial assurance, etc.  It is recognized that Directors may also depend on 144.39 regarding modification and revocation of Class VI permits.  

	
	
7.  Section 144.39 is amended by revising the second sentence in paragraph (a) introductory text and by revising the second sentence in paragraph (a)(3) introductory text to read as follows:

§ 144.39 Modification or revocation and reissuance of permits.

*    *   *    *    *
	Support the proposed language.
	Agree with EPA’s rationale.

	144.39
	
(a) *   *   * For Class I hazardous   waste injection wells, Class II, Class III or Class VI wells the following may be causes for revocation and reissuance as well as modification; and for all other wells the following may be cause for revocation or reissuance as well as modification when the permittee requests or agrees.  *   *   *

*    *    *    *    *


(3) *   *   * Permits other than for Class I hazardous waste injection wells, Class II, Class III or Class VI wells may be modified during their terms for this cause only as follows:  *   *   *

*     *     *     *     *
	Support the proposed language.
	Agree with EPA’s rationale.

	144.51
	
8.  Section 144.51 is amended by revising the first sentence in paragraph (q)(1) and the first sentence in paragraph (q)(2) to read as follows:

§ 144.51 Conditions applicable to all permits.

*     *     *     *     *


(q) *   *   *


(1) The owner or operator of a Class I, II, III or VI well permitted under this part shall establish mechanical integrity prior to commencing injection or on a schedule determined by the Director.  Thereafter the owner or operator of Class I, II, and III wells must maintain mechanical integrity as defined in § 146.8 and the owner or operator of Class VI wells must maintain mechanical integrity as defined in § 146.89 of this chapter.  *   *   *
	
(q) * * * 

(1) The owner or operator of a Class I, II, III or VI well permitted under this part shall establish mechanical integrity prior to commencing injection or on a schedule determined by the Director. Thereafter the owner or operator of Class I, II, and III wells must maintain mechanical integrity as defined in §146.8 and the owner or operator of Class VI wells must maintain mechanical integrity as defined in §146.89 of this chapter.
	EPA may want to reconsider the use of the term “or” as this implies that an initial MIT can be optional based on Directors discretion which contradicts 146.89 with respect to Class VI wells.  Alternatively, the two provisions can be read together to require an initial MIT and to give the Director limited discretion to allow the scheduling of the initial MIT after some injection has occurred, such as may be required during initial testing of the well and injection zone.

	
	
(2) When the Director determines that a Class I, II, III or VI well lacks mechanical integrity pursuant to § 146.8 or § 146.89 for Class VI of this chapter, he/she shall give written notice of his/ her determination to the owner or operator.  *   *   *

*     *     *     *     *
	Support the proposed language.
	Agree with EPA’s rationale.

	144.52
	
9.  Section 144.52 is amended by revising paragraph (a)(8) to read as follows:

§ 144.52 Establishing permit conditions.


(a) *    *    *


(8) Mechanical integrity.  A permit for any Class I, II, III or VI well or injection project which lacks mechanical integrity shall include, and for any Class V well may include, a condition prohibiting injection operations until the permittee shows to the satisfaction of the Director under § 146.08 or § 146.89 for Class VI that the well has mechanical integrity.

*     *     *     *     *
	Support the proposed language.
	Agree with EPA’s rationale.

	144.55
	§ 144.55 Corrective action.


(a) Coverage.  Applicants for Class I, II, (other than existing), III or VI injection well permits shall identify the location of all known wells within the injection well’s area of review which penetrate the injection zone, or in the case of Class II wells operating over the fracture pressure of the injection formation, all known wells within the area of review penetrating formations affected by the increase in pressure.  Applicants for Class VI shall perform corrective action as specified in § 146.84.*    *    *

*     *     *     *     *
	Support the proposed language.
	Agree with EPA’s rationale.

	144.80
	
11.  Section 144.80 is amended by revising the first sentence in paragraph 
(e) and by adding paragraph (f) to read as follows:

§ 144.80 What is a Class V injection well?

*     *     *     *     *


(e) Class V.  Injection wells not included in Class I, II, III, IV or VI.  *   *   *


(f) Class VI.  Wells used for geologic sequestration of carbon dioxide.
	
(4) For enhanced recovery of oil or natural gas where geologic sequestration is occurring during or in connection with enhanced recovery of oil or natural gas provided (i) there is reasonable expectation of more than insignificant future production volumes or rates as a result of carbon dioxide injection and (ii) operating pressures are no higher than reasonably necessary to produce such volumes or rates; 

(f) Class VI.  Wells injecting a carbon dioxide stream for geologic sequestration except those wells described in subsection (b)(4) of this section or otherwise excluded from this Class.

	There should not be a blanket prohibition concerning injection above USDW’s or at specific levels. The determination of injection zones should be based upon appropriate containment. This is especially true in light of recent calls for changes in the definition of a USDW to include formations greater than 10K PPM TDS and the fact that several states including Wyoming and California might be prevented from instituting geologic sequestration as a practical matter if injection were limited to above USDW’s due to the great depth of some USDW’s. This would create a situation where otherwise good injection zones are artificially excluded, thus decreasing the overall availability of geologic sequestration in the U.S.

The GWPC also recommends EPA consider retaining all geologic sequestration in oil and gas reservoirs under the jurisdiction of Class II UIC programs and create a subclass within this program for geologic storage of carbon dioxide.  This subclass (Class II GS) would be used for those wells that depart from the traditional uses of Class II wells for enhanced recovery, and result in the application of Class VI standards. This change would eliminate any confusion over whether a Class II CO2 injection well used for enhanced recovery might also need a Class VI permit and would avoid the need to change jurisdiction for a well from one state agency to another over time.

	Part 146
	
12.  The authority citation for part 146 continues to read as follows:


Authority:  Safe Drinking Water Act 42, U.S.C.  300f et seq.; Resource Conservation and Recovery Act, 42 U.S.C.  6901 et seq.
	Support the proposed language.
	Agree with EPA’s rationale.

	146.5
	
13.  Section 146.5 is amended as follows:


a.  Revising the first sentence in paragraph (e) introductory text; and


b.  Adding paragraph (f).

(f) Class VI. Wells used for geologic sequestration of carbon dioxide  beneath the  lowermost formation containing an underground source of drinking water (USDW).
	(4) For enhanced recovery of oil or natural gas where geologic sequestration is occurring during or in connection with enhanced recovery of oil or natural gas provided (i) there is reasonable expectation of more than insignificant future production volumes or rates as a result of carbon dioxide injection and (ii) operating pressures are no higher than reasonably necessary to produce such volumes or rates; 

(f) Class VI.  Wells injecting a carbon dioxide stream for geologic sequestration except those wells described in subsection (b)(4) of this section or otherwise excluded from this Class.

	There should not be a blanket prohibition concerning injection above USDW’s or at specific levels. The determination of injection zones should be based upon appropriate containment. This is especially true in light of recent calls for changes in the definition of a USDW to include formations greater than 10K PPM TDS and the fact that several states including Wyoming and California might be prevented from instituting geologic sequestration as a practical matter if injection were limited to above USDW’s due to the great depth of some USDW’s. This would create a situation where otherwise good injection zones are artificially excluded, thus decreasing the overall availability of geologic sequestration in the U.S.

The GWPC also recommends EPA consider retaining all geologic sequestration in oil and gas reservoirs under the jurisdiction of Class II UIC programs and create a subclass within this program for geologic storage of carbon dioxide.  This subclass (Class II GS) would be used for those wells that depart from the traditional uses of Class II wells for enhanced recovery, and result in the application of Class VI standards. This change would eliminate any confusion over whether a Class II CO2 injection well used for enhanced recovery might also need a Class VI permit and would avoid the need to change jurisdiction for a well from one state agency to another over time.  

	Part 146

Subpart H
	14.  Subpart H is added to read as follows:

Subpart H—Criteria and Standards Applicable to Class VI Wells

Sec.

146.82
Required Class VI permit information.

146.83
Minimum criteria for siting.

146.84
Area of review and corrective action.

146.85
Financial responsibility.

146.86
Injection well construction requirements.

146.87
Logging, sampling, and testing prior to injection well operation.
	Support the proposed language.
	Agree with EPA’s rationale.

	146.81 Applicability.
	
(a) This subpart establishes criteria and standards for underground injection control programs to regulate Class VI carbon dioxide geologic sequestration injection wells.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(b) This subpart applies to wells used to inject carbon dioxide specifically for the purpose of geologic sequestration, i.e., the long-term containment of a gaseous, liquid or supercritical carbon dioxide stream in subsurface geologic formations.
	
(b) This subpart applies to wells used to inject carbon dioxide streams into saline formations for the purpose of geologic sequestration, i.e., the long-term containment of a carbon dioxide stream in subsurface geologic formations.
	Use of the term “specifically” was removed as it implied Class VI wells could not be used for multiple purposes and still be Class VI

Remove “gaseous, liquid or supercritical” as these terms are implied by the use of the term carbon dioxide. 

See the rationale discussion under 146.85 regarding inclusion or exclusion of the term “saline”

	
	
(c) This subpart applies to owners and operators of permit or rule-authorized Class I industrial, Class II, or Class V experimental carbon dioxide injection projects who seek to apply for a Class VI geologic sequestration permit for their well or wells.  If the Director determines that USDWs will not be endangered, such wells are exempt, at the Director’s discretion, from the casing and cementing requirements at §§ 146.86(b) and 146.87(a)(1) through (3).
	
(c) This subpart applies to owners and operators of permit or rule-authorized Class I industrial, Class II, or Class V experimental carbon dioxide injection projects who seek to apply for a Class VI geologic sequestration permit for their well or wells or to convert to Class II GS operation.  If the Director determines that USDWs will not be endangered, such wells are exempt, at the Director’s discretion, from such Class VI requirements contained in this subpart as the Director specifies. 
	The proposed EPA waiver applies only to the casing and cementing requirements.  Directors should have the flexibility to waive other requirements as appropriate for conversions to Class VI.

	146.81(d) Definitions


	
(d) Definitions.  The following definitions apply to this subpart.  To the extent that these definitions conflict with those in § 146.3 these definitions govern:

Area of review means the region surrounding the geologic sequestration project that may be impacted by the injection activity. The area of review is based on computational modeling that accounts for the physical and chemical properties of all phases of the injected carbon dioxide stream.
	Area of review means the subsurface three-dimensional extent of the carbon dioxide stream plume associated pressure front, and displaced brine, as well as the overlying formations and surface area above that delineated region. 


	Suggest removal of the second sentence and replacement with : “It includes the subsurface three-dimensional extent of the carbon dioxide plume, associated pressure front, and displaced brine, as well as the surface area above that delineated region.”

Comment on the inclusion of the word “surrounding” because the AoR should be co-extensive with the area defined by the Carbon Sequestration Project.  Inclusion of “surrounding” makes this definition open-ended and ambiguous. 

	
	Carbon dioxide plume means the underground extent, in three dimensions, of an injected carbon dioxide stream.

Carbon dioxide stream means carbon dioxide that has been captured from an emission source (e.g., a power plant), plus incidental associated substances derived from the source materials and the capture process, and any substances added to the stream to enable or improve the injection process.  This subpart does not apply to any carbon dioxide stream that meets the definition of a hazardous waste under 40 CFR part 261.
	Carbon dioxide stream means carbon dioxide, plus associated substances derived from the source materials and any processing, and any substances added to the stream to enable or improve the injection process.  This subpart does not apply to any carbon dioxide stream that meets the definition of a hazardous waste under 40 CFR part 261.
	Insert the definition “Computational modeling means a mathematical model that is appropriate to the site geometry and takes into account the differences between the formation and injection fluids.” 

Source of CO2 should not be an issue in the context of defining the CO2 stream. 

	
	Confining zone means a geologic formation, group of formations, or part of a formation stratigraphically overlying the injection zone that acts as a barrier to fluid movement.
	Confining zone means a geological formation, group of formations, or part of a formation that is capable of limiting fluid movement from an injection zone.
	The current UIC program definition of confining zone is preferable to the proposed definition.  There are no special circumstances for CO2 streams that warrant a change 

	
	Corrective action means the use of Director approved methods to assure that wells within the area of review do not serve as conduits for the movement of fluids into underground sources of drinking water (USDW).
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
	“Fault means a surface or zone of rock fracture along which there has [or has not] been displacement.”
	Add definition of fault to clarify use in other provisions.  This is the current definition with the insertion of the words “or has not” before displacement to recognize that faults can exist where there has been no displacement.

	
	Geologic sequestration means the long-term containment of a gaseous, liquid or supercritical carbon dioxide stream in subsurface geologic formations.  This term does not apply to its capture or transport.
	Geologic sequestration means the long-term containment of a carbon dioxide stream in subsurface geologic formations. This term does not apply to its capture or transport.
	Suggest removing “gaseous, liquid or supercritical” as these terms are implied by the use of the term carbon dioxide. 



	
	Geologic sequestration project means an injection well or wells used to emplace a carbon dioxide stream beneath the lowermost formation containing a USDW. It includes the subsurface three-dimensional extent of the carbon dioxide plume, associated pressure front, and displaced brine, as well as the surface area above that delineated region.
	Geologic sequestration project means an injection well or wells used to emplace a carbon dioxide stream into an injection zone for geologic sequestration.

	Replace “beneath the lowermost formation containing a USDW “with “into an injection zone”

Suggest moving the second sentence to the definition of AOR.



	
	No EPA definition
	Geologic sequestration site means 
	The GWPC believes a definition for this term is needed as the term is referenced in later sections of the rule.

	
	Injection zone means a geologic formation, group of formations, or part of a formation that is of sufficient a real extent, thickness, porosity, and permeability to receive carbon dioxide through a well or wells associated with a geologic sequestration project.
	Injection zone means a geological ‘‘formation’’, group of formations, or part of a formation receiving fluids through a well.
	Existing definition in the CFR is sufficient and does not need to be changed.  Furthermore, adding sufficiency is not a definitional issue and should be dealt with elsewhere.



	
	Post-injection site care means appropriate monitoring and other actions (including corrective action) needed following cessation of injection to assure that USDWs are not endangered as required under § 146.93.
	Post-injection site care means monitoring and other actions (including corrective action) following cessation of injection, as required under 146.93.
	The definition should explain the meaning and not impose substantive requirements.  These requirements are already addressed in other sections.

	
	Pressure front means the zone of elevated pressure that is created by the injection of carbon dioxide into the subsurface.  For the purposes of this subpart, the pressure front of a carbon dioxide plume refers to a zone where there is a pressure differential sufficient to cause the movement of injected fluids or formation fluids into a USDW.
	Pressure front means the zone of elevated pressure that is created by the injection of the carbon dioxide stream into the subsurface, where there is a pressure differential sufficient to cause movement of the carbon dioxide stream or formation fluids from the injection zone into a USDW.
	Proposal removes words that are unnecessary to provide clarity and would only serve to confuse.

Insert “from the injection zone” for clarification.

	
	Site closure the point/time, as determined by the Director following the requirements under § 146.93, at which the owner or operator of a GS site is released from post-injection site care responsibilities.
	Site closure means the point/time, as determined by the Director following the requirements under §146.93, at which the owner or operator of a GS project is released from post-injection site care responsibilities.
	Add “means”

Suggest using “GS project” to be consistent with other definitions

	
	Transmissive fault or fracture means a fault or fracture that has sufficient permeability and vertical extent to allow fluids to move between formations.
	Transmissive fault or fracture means a fault or fracture that has sufficient permeability and vertical extent to allow fluids to move beyond the confining zone.
	Recommends changing “between formations “ to “beyond the confining zone.”  The term between formations is insufficient as it could also include multiple zones within a injection zone.

	146.82
	Required Class VI permit information 

This section sets forth the information which the owner or operator must submit to the Director in order to be permitted as a Class VI well.  The application for a permit for construction and operation of a Class VI well must include the following:
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.82(a)
	(a) Information required in 40 CFR 144.31(e)(1) through (6);
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	 (b) A map showing the injection well(s) for which a permit is sought and the applicable area of review.  Within the area of review, the map must show the number, or name and location of all injection wells, producing wells, abandoned wells, plugged wells or dry holes, deep stratigraphic boreholes, State or EPA approved subsurface cleanup sites, surface bodies of water, springs, mines (surface and subsurface), quarries, water wells and other pertinent surface features including structures intended for human occupancy and roads.  The map should also show faults, if known or suspected.  Only information of public record is required to be included on this map;
	
(b) A surface map showing the proposed locations for the injection well(s) for which a permit is sought and the applicable area of review. Within the area of review, the map must show the number, or name and location of all known injection wells, producing wells, abandoned wells, plugged wells or dry holes, deep stratigraphic boreholes, State or EPA approved subsurface cleanup sites, surface bodies of water, springs, mines (surface and subsurface), quarries, water wells and other pertinent surface features including structures intended for human occupancy and roads. Only information of public record is required to be included on this map;
	Insert “known” before “injection”

Suggests removing highlighted text as faults are not shown on maps unless there is a surface expression of the fault.  Also, faults are detailed in (d) below and this language appears redundant.

	
	
(c) The area of review based on modeling, using data obtained during logging and testing of the well and the formation as required by paragraphs (l), (r), and (s) of this section;
	
(c) A map delineating the area of review based upon modeling, using all available data including data available from any logging and testing of wells within the area of review.
	Is this supposed to be a map, a tabular display, a cross section or series of cross sections etc…  This appears to be related to a condition where a well is already drilled.  This does not align with requesting information to receive a permit. 

	
	(d) Information on the geologic structure and hydrogeologic properties of the proposed storage site and overlying formations, including:

(1) Maps and cross sections of the area of review;


(2) Location, orientation, and properties of known or suspected faults and fractures that may transect the confining zone(s) in the area of review and a determination that they would not interfere with containment;
	(d) Sufficient information on the geologic structure and reservoir  properties of the proposed storage site and overlying formations, including:

(1) Isopach maps of the proposed injection and confining zone(s), a structural contour map aligned with the top of the proposed injection zone, and at least two geologic cross sections of the area of review reasonably perpendicular to each other showing the geologic formations from the surface to total depth.


(2) Location, orientation, and properties of known or suspected subsurface faults that may transect the confining zone(s) in the area of review and a determination that they would not interfere with containment;
	Fractures can be incredibly small and it is virtually impossible to find all subsurface fractures.  The GWPC also recommends addition of the term “Sufficient” before the information sought in (d) as this is more precise.


	
	
(3) Information on seismic history including the presence and depth of seismic sources and a determination that the seismicity would not interfere with containment;


(4) Data on the depth, areal extent, thickness, mineralogy, porosity, permeability and capillary pressure of the injection and confining zone(s); including geology/facies changes based on field data which may include geologic cores, outcrop data, seismic surveys, well logs, and names and lithologic descriptions;


(5) Geomechanical information on fractures, stress, ductility, rock strength, and in situ fluid pressures within the confining zone; and
	
(3) Information on seismic history that have affected the proposed area of review including knowledge of previous seismic events and history of these events, including the presence and depth of seismic sources and a determination that the seismicity would not compromise containment;


(4) Data sufficient to demonstrate the effectiveness of the injection and confining zone(s), including  data  on the depth, areal extent, thickness, mineralogy, porosity, vertical permeability reservoir pressure and of the injection and confining zone(s) within the area of review; including geologic changes based on field data which may include geologic cores, outcrop data, seismic surveys, well logs, capillary pressure tests and names and lithologic descriptions;


(5) Geomechanical information on the confining zone(s) within the area of review; and

	Capillary pressure is too hard to measure outside the lab; how comparable are lab results to what goes into the ground.  Sidewall core may not be sufficient to do this, and it is difficult to core the whole of the confining and injection zones.  Rewording keeps the usefulness of capillary pressure in the provision without making it a mandatory use.



	
	
(6) Geologic and topographic maps and cross sections illustrating regional geology, hydrogeology, and the geologic structure of the local area.
	Support the EPA language.
	

	146.82(e)
	
(e) A tabulation of all wells within the area of review which penetrate the injection or confining zone(s).  Such data must include a description of each well’s type, construction, date drilled, location, depth, record of plugging and/ or completion, and any additional information the Director may require;
	
(e) A compilation of all artificial penetrations within the area of review which penetrate the injection or confining zone(s).  Such data must include a description of each well’s type, construction, date drilled, location, depth, record of plugging and/ or completion, and any additional information the Director may require;
	The GWPC felt that the term compilation was more appropriate than tabulation because tabulation as tabulation implies a spreadsheet while compilation can take numerous forms.

	
	
(f) Maps and stratigraphic cross sections indicating the general vertical and lateral limits of all USDWs, water wells and springs within the area of review, their positions relative to the injection zone(s) and the direction of water movement, where known;

	(f) Maps and stratigraphic cross sections indicating the general vertical and lateral limits of all USDWs, the location of water wells and perennial springs within the area of review, their positions relative to the injection zone(s) and the direction of water movement, where known;


	Clarification:  Use of the term perennial before springs will prevent a requirement to list very minor, intermittent springs which are not hydrologically significant.

	
	(g) Baseline geochemical data on subsurface formations, including all USDWs in the area of review;
	
(g) Compilation of available baseline geochemical data on the proposed injection zone and nearest adjacent porous and permeable formation to the confining zone, existing utilized water supply aquifers and any other USDWs designated by the Director.
	It will be unduly burdensome to address “all USDWs” in some contexts.  This revision allows for more appropriate focusing on those USDWs designated by the Director.

	
	
(h) Proposed operating data:


(1) Average and maximum daily rate and volume of the carbon dioxide stream;


(2) Average and maximum injection pressure;


(3) The source of the carbon dioxide stream; and


(4) An analysis of the chemical and physical characteristics of the carbon dioxide stream;
	
(h) Proposed operating data:

(1) Average and maximum daily injection rate and volume of the carbon dioxide stream;


(2) Average and maximum surface injection pressure;


(3) The source of the carbon dioxide stream; and


(4) An analysis of the chemical and physical characteristics of the carbon dioxide stream;
	Clarification:  Addition of the term surface in (h)(d) will make it clear as to where the injection pressure is to measured.

	146.82(i)
	
(i) The compatibility of the carbon dioxide stream with fluids in the injection zone and minerals in both the injection and the confining zone(s), based on the results of the formation testing program, and with the materials used to construct the well;


(j) Proposed formation testing program to obtain an analysis of the chemical and physical characteristics of the injection zone and confining zone;
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(k) Proposed stimulation program and a determination that stimulation will not interfere with containment;


(l) The results of the formation testing program as required in paragraph (j) of this section;


(m) Proposed procedure to outline steps necessary to conduct injection operation;


(n) Schematic or other appropriate drawings of the surface and subsurface construction details of the well;


(o) Injection well construction procedures that meet the requirements of § 146.86;
	
(k) Proposed stimulation program and a determination that stimulation will not compromise containment;


(l) The results of the formation testing program as required in paragraph (j) of this section;


(m) Proposed procedure to outline steps necessary to conduct injection operation;


(n) A wellbore schematic of the subsurface construction details and surface         wellhead construction. 

(o) Injection well construction procedures that meet the requirements of § 146.86;
	“Interfere” is too ambiguous and should be replaced by “compromise” which limits concerns to situations where containment may be lost. 

	
	
(p) Proposed area of review and corrective action plan that meets the requirements under § 146.84;


(q) The status of corrective action on wells in the area of review;


(r) All available logging and testing program data on the well required by § 146.87;


(s) A demonstration of mechanical integrity pursuant to 
§ 146.89;


(t) A demonstration, satisfactory to the Director, that the applicant has met the financial responsibility requirements under § 146.85;
	
(p)  Proposed corrective action plan for artificial penetrations within the area of  review, if necessary


(q) All available logging and testing program data on the well required by § 146.87;


(r)  The proposed demonstration method for mechanical integrity pursuant to


(s) A demonstration, satisfactory to the Director, that the applicant has met the financial responsibility requirements under § 146.85; 


	(q) Should be deleted because it is not part of an application process but, rather a post permitting activity.  This would result in a re-numbering of the subsections after the new (q).

	146.82(u)
	
(u) Proposed testing and monitoring plan required by 
§ 146.90;


(v) Proposed injection well plugging plan required by 
§ 146.92(b);


(w) Proposed post-injection site care and site closure plan required by § 146.93(a);


(x) Proposed emergency and remedial response plan required by § 146.94; and


(y) Any other information requested by the Director.
	
(t) Proposed testing and monitoring plan required by 
§ 146.90;


 (u) Proposed injection and monitoring well(s) plugging plan required by 
§ 146.92(b);


(v) Proposed post-injection site care and site closure plan required by § 146.93(a);


(w) Proposed emergency and remedial response plan required by § 146.94; and


(x) Any other information requested by the Director.
	Need to address the plugging of monitoring well(s), if any, included in the project.

	146.83
	Minimum criteria for siting


(a) Owners or operators of Class VI wells must demonstrate to the satisfaction of the Director that the wells will be sited in areas with a suitable geologic system.  The geologic system must be comprised of:


(1) An injection zone of sufficient areal extent, thickness, porosity, and permeability to receive the total anticipated volume of the carbon dioxide stream;
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(2) A confining zone(s) that is free of transmissive faults or fractures and of sufficient areal extent and integrity to contain the injected carbon dioxide stream and displaced formation fluids and allow injection at proposed maximum pressures and volumes without initiating or propagating fractures in the confining zone(s); and
	
(2) A confining zone(s) that is laterally continuous and free of known transecting, transmissive faults or fractures over an area sufficient to prevent the movement of fluids into a USDW;
	Suggest using the Class I regulation for this paragraph (2) in 146.62(c) with the addition of reactivation of existing faults or fractures and before the terms faults or fractures the word known should be added.



	
	
(b) At the Director’s discretion, owners or operators of Class VI wells must identify and characterize additional zones that will impede vertical fluid movement, are free of faults and fractures that may interfere with containment, allow for pressure dissipation, and provide additional opportunities for monitoring, mitigation and remediation.
	Delete paragraph
	This paragraph creates a presumption that additional zones WILL be required.  It is also redundant from previous sections.  

	146.84
	146.84.  Area of review and corrective action


(a) The area of review is the region surrounding the geologic sequestration project that may be impacted by the injection activity.  The area of review is based on computational modeling that accounts for the physical and chemical properties of all phases of the injected carbon dioxide stream.
	
(a) The area of review is based on computational modeling that accounts for the physical and chemical properties of all phases of the injected carbon dioxide stream.
	This is the same as the definition of “Area of review” that was revised by the GWPC .to delete the first sentence.

Comments on many provisions are predicated on proposed changes in definitions 

	
	
(b) The owner or operator of a Class VI well must prepare, maintain, and comply with a plan to delineate the area of review for a proposed geologic sequestration project, periodically reevaluate the delineation, and perform corrective action that meets the requirements of this section and is acceptable to the Director.  As a part of the permit application for approval by the Director, the owner or operator must submit an area of review and corrective action plan that includes the following information:


(1) The method for delineating the area of review that meets the requirements of paragraph (c) of this section, including the model to be used, assumptions that will be made, and the site characterization data on which the model will be based;
	
(b) The owner or operator of a Class VI well must prepare, maintain, and comply with a plan to delineate the area of review for a proposed geologic sequestration project, reevaluate the delineation, and perform corrective action that meets the requirements of this section in a manner and at a frequency acceptable to the Director. As a part of the permit application, the owner or operator must submit an area of review and corrective action plan that includes the following information:
	Suggest deletion of “periodically.”  See Workgroup recommendation 7.6 from

Recommendations for the Regulatory Management of Geologic Sequestration of CO2 Under the UIC Program

Replace with “in a manner and at a frequency”

Delete “for approval by the Director,”.  Director’s approval is implicit in a permit application.

	146.84(b)(2)
	
(2) A description of:


(i) The minimum fixed frequency, not to exceed 10 years, the owner or operator proposes to reevaluate the area of review;


(ii) The monitoring and operational conditions that would warrant a reevaluation of the area of review prior to the next scheduled reevaluation as determined by the minimum fixed frequency established in paragraph (b)(2)(i) of this section.


(iii) How monitoring and operational data (e.g., injection rate and pressure) will be used to inform an area of review reevaluation; and
	Delete (i) and (ii)
	Suggest deletion of (i) as this is handled by “manner and at a frequency acceptable to the Director in (b)

Suggest deletion of (ii) for same reason as comment on (i)

	
	
(iv) How corrective action will be conducted to meet the requirements of paragraph (d) of this section, including what corrective action will be performed prior to injection and what, if any, portions of the area of review will have corrective action addressed on a phased basis and how the phasing will be determined; how corrective action will be adjusted if there are changes in the area of review; and how site access will be guaranteed for future corrective action.
	
(iv) How corrective action will be conducted to meet the requirements of paragraph (d) of this section, including what corrective action will be performed prior to injection and what, if any, portions of the area of review will have corrective action addressed on a phased basis and how the phasing will be determined; how corrective action will be adjusted if there are changes in the area of review; and how site access will be assured for future corrective action.
	Replace “guaranteed” with ”assured”  Future access cannot be absolutely guaranteed for an area in advance that may not even be within the boundaries of the AOR/ project.  However, assurance of access is a standard that is less onerous than guaranteed, it is firmer than another standard such as “arranged”

	146.84(c)
	
(c) Owners or operators of Class VI wells must perform the following actions to delineate the area of review, identify all wells that require corrective action, and perform corrective action on those wells:


(1) Predict, using computational modeling, the projected lateral and vertical migration of the carbon dioxide plume and formation fluids in the subsurface from the commencement of injection activities until the plume movement ceases, pressure differentials sufficient to cause the movement of injected fluids or formation fluids into a USDW are no longer present, or after a fixed time period as determined by the Director.  The model must:
	
(c) Owners or operators of Class VI wells must perform the following actions to delineate the area of review, identify all wells that require corrective action, and perform corrective action on those wells:


(1) Predict, using computational modeling, the projected lateral and vertical migration of the carbon dioxide plume and formation fluids in the subsurface from the commencement of injection activities until the plume movement ceases, pressure differentials sufficient to cause the movement of injected fluids or formation fluids into a USDW are no longer present, or for a fixed time period as determined by the Director. The model must:
	Should say “for” not “after.”



	146.84(c)(i)
	
(i) Be based on detailed geologic data collected to characterize the injection zone, confining zone and any additional zones; and anticipated operating data, including injection pressures, rates and total volumes over the proposed life of the geological sequestration project;


(ii) Take into account any geologic heterogeneities, data quality, and their possible impact on model predictions; and


(iii) Consider potential migration through faults, fractures, and artificial penetrations.
	
(i) Be based on detailed geologic data collected to characterize the injection zone, confining zone; and anticipated operating data, including injection pressures, rates and total volumes over the duration of injection;


(ii) Take into account relevant geologic heterogeneities, and data quality, and their possible impact on model predictions; and

(iii) Consider potential migration through faults, fractures, and artificial penetrations.
	Suggest deletion of “any additional zones”.  You do not need to include any additional zones if you use the current CFR definition of confining zone since it includes multiple zones.

Should be geologic not geological for consistency with other provisions because geologic sequestration project is defined.

Suggest “duration of injection” instead of “life of the geological sequestration project”

 Suggest “relevant” instead of any in (ii)

Insert “and” between “heterogeneities” and “data”

	
	
(2) Using methods approved by the Director, identify all penetrations, including active and abandoned wells and underground mines, in the area of review that may penetrate the confining zone.  Provide a description of each well’s type, construction, date drilled, location, depth, record of plugging and/or completion, and any additional information the Director may require; and
	
(2) Using methods approved by the Director, identify all known artificial penetrations into the confining zone, including active and abandoned wells and underground mines, in the area of review that may penetrate the confining zone. Provide a description of each well’s type, construction, date drilled, location, depth, record of plugging and/or completion, and any additional information the Director may require; and
	Insert “known artificial penetrations into the confining zone”



	
	
(3) Determine which abandoned wells in the area of review have been plugged (as required by § 146.92) in a manner that prevents the movement of carbon dioxide or associated fluids that may endanger USDWs
	
(3) Determine which abandoned wells identified in 146.84 (c) (2) have been plugged (as required by §146.92) in a manner that prevents the movement of carbon dioxide or displaced formation fluids that may endanger USDWs.
	Add identified in 146.84 (c) (2)

Remove “area of review” as redundant.

Suggest change “associated fluids” to “displaced formation fluids.” Associated fluids is not defined so if EPA means displaced formation fluids the regulation should just use this term.  Otherwise, you need to define associated fluids.

	146.84(d)
	
(d) Owners or operators of Class VI wells must perform corrective action on all wells in the area of review that are determined to need corrective action using methods necessary to prevent the movement of fluid into or between USDWs including use of corrosion resistant materials, where appropriate.
	
(d) Owners or operators of Class VI wells must perform corrective action using materials suitable for use with carbon dioxide streams, on all wells identified in 146.84(c)(2) that are determined to need corrective action”.
	Re-write as follows” Owners or operators of Class VI wells must perform corrective action using corrosion resistant materials, when appropriate, on all wells identified in 146.84(c)(2) that are determined to need corrective action”.  

	
	
(e) If monitoring data indicate an endangerment to USDWs, the owner or operator must notify the Director and cease operations as required by § 146.94.
	Delete
	Why is this needed if 146.94 already specifies the notification and cessation of injection?

	
	
(f) At the minimum fixed frequency, not to exceed 10 years, as specified in the area of review and corrective action plan, or when monitoring and operational conditions warrant, owners or operators must:


(1) Reevaluate the area of review in the same manner specified in paragraph (c)(1) of this section;


(2) Identify all wells in the reevaluated area of review that require corrective action in the same manner specified in paragraph (c)(2) of this section;
	
(f) As specified in the approved area of review and corrective action plan, or when monitoring and operational conditions warrant, owners or operators must


(1) Reevaluate the area of review in the same manner specified in paragraph (c)(1) of this section;


(2) Identify all wells in the reevaluated area of review that require corrective action in the same manner specified in paragraph (c)(2) of this section;
	Delete “At the minimum fixed frequency, not to exceed 10 years”.

Insert “approved” before “area of review” in (f).

	
	
(3) Perform corrective action on wells requiring corrective action in the reevaluated area of review in the same manner specified in paragraph (c)(3) of this section; and


(4) Submit an amended area of review and corrective action plan or demonstrate to the Director through monitoring data and modeling results that no amendment to the area of review and corrective action plan is needed.
	
(3) Perform corrective action on wells requiring corrective action in the reevaluated area of review in the same manner specified in paragraph (c)(3) of this section; and


(4) Submit an amended area of review and corrective action plan or demonstrate to the Director through monitoring data and modeling results that no change to the area of review and corrective action plan is needed.
	Suggest “change” instead of “amendment” in (4) because the term amendment is typically construed to mean an official permit modification process.

	146.84(g)
	
(g) The emergency and remedial response plan (as required by § 146.94) and a demonstration of financial responsibility (as described by § 146.85) must account for the entire area of review, regardless of whether or not corrective action in the area of review is phased.
	
(g) The emergency and remedial response plan (as required by § 146.94) and a demonstration of financial responsibility (as described by § 146.85) must account for the entire area of review [as modified], regardless of whether or not corrective action in the area of review is phased.
	Need to add phrase to account for the periodic reevaluations and possible revisions that will be occurring.  Addition of the term [as modified] addresses this concern.

	146.85
	146.85 Financial responsibility


(a) The owner or operator must demonstrate and maintain financial responsibility and resources for corrective action (that meets the requirements of § 146.84), injection well plugging (that meets the requirements of § 146.92), post-injection site care and site closure (that meets the requirements of § 146.93), and emergency and remedial response (that meets the requirements of
§ 146.94) in a manner prescribed by the Director until:


(1) The Director receives and approves the completed post-injection site care and site closure plan; and


(2) The Director determines that the site has reached the end of the post-injection site care period.
	No specific language recommended.  See  rationale
	Maintenance of plugging liability until site closure release by the Director is probably not needed once the well has been plugged.  Should the owner/ operator be allowed to make a demonstration to the Director for the partial release of other financial responsibility elements?

	
	
(b) The owner or operator must provide to the Director, at a frequency determined by the Director, written updates of adjustments to the cost estimate to account for any amendments to the area of review and corrective action plan (§ 146.84), the injection well plugging plan (§ 146.92), and the post-injection site care and site closure plan (§ 146.93).
	
(b) The owner or operator must provide to the Director, at a frequency determined by the Director, but no more frequently than annually, written updates or adjustments to the cost estimate to account for any changes to: the area of review and corrective action plan (§146.84), the injection well plugging plan (§146.92), and the post-injection site care and site closure plan (§146.93).
	Does this contemplate both upward and downward adjustments?

Suggest “change” instead of amendments.

Clarification on what is meant by “updates or adjustments” would be beneficial  e.g. what is included, at what frequency etc…

	146.85(c)
	
(c) The owner or operator must notify the Director of adverse financial conditions such as bankruptcy that may affect the ability to carry out injection well plugging and post-injection site care and site closure.
	
(c) The owner or operator must notify the Director of adverse financial conditions that may affect the ability to carry out injection well plugging and post-injection site care and site closure.
	Delete “such as bankruptcy” from (c).  Such examples of potential circumstances are unnecessary.


	
	
(d) The operator must provide an adjustment of the cost estimate to the Director if the Director has reason to believe that the original demonstration is no longer adequate to cover the cost of injection well plugging (as required by § 146.92) and post-injection site care and site closure (as required by § 146.93).
	
(d) The operator must provide an adjustment of the cost estimate to the Director if the Director has reason to believe that the most recent demonstration is no longer adequate to cover the cost of injection well plugging (as required by § 146.92) and post-injection site care and site closure (as required by § 146.93).
	The reference should be to the last demonstration not the original demonstration

This is a one time extraordinary event. Regular updates are covered by 146.85(b).

Recognize that these will be updated periodically.

	146.86
	6. Injection well construction requirements


(a) General.  The owner or operator must ensure that all Class VI wells are constructed and completed to:


(1) Prevent the movement of fluids into or between USDWs or into any unauthorized zones;


(2) Permit the use of appropriate testing devices and workover tools; and


(3) Permit continuous monitoring of the annulus space between the injection tubing and long string casing.
	
(a) General.  The owner or operator must ensure that all Class VI wells are constructed and completed to:


(1) Prevent the movement of fluid containing any contaminant into USDWs per 40 CFR Part 144.12(a).

 (2) Permit the use of appropriate testing devices and workover tools; and


(3) Permit continuous monitoring of the annulus space between the injection tubing and long string casing.
	Mirror language concerning endangerment standard in (1).

The GWPC suggests re-wording (a)(1) to simplify and make it consistent with the CFR definitions of fluid movement.

	
	
(b) Casing and Cementing of Class VI Wells.


(1) Casing and cement or other materials used in the construction of each Class VI well must have sufficient structural strength and be designed for the life of the geologic sequestration project.  All well materials must be compatible with fluids with which the materials may be expected to come into contact and meet or exceed standards developed for such materials by the American Petroleum Institute, ASTM International, or comparable standards acceptable to the Director.  The casing and cementing program must be designed to prevent the movement of fluids into or between USDWs.  In order to allow the Director to determine and specify casing and cementing requirements, the owner or operator must provide the following information:
	
(1) Casing and cement or other materials used in the construction of each Class VI well must have sufficient structural strength and be designed for the life of the operating life of the well. All well materials must be compatible with fluids with which the materials may be expected to come into contact and meet or exceed test standards or practices developed for such materials by the American Petroleum Institute, ASTM International, or comparable standards acceptable to the Director. The casing and cementing program must be designed to prevent the movement of fluids into or between USDWs. In order to allow the Director to determine and specify casing and cementing requirements, the owner or operator must provide the following information:
	Suggest substituting “operating life of the well” for “the life of the geologic sequestration project” in (1) The GWPC determined that geologic sequestration project was a nebulous term that could not be calculated and thus would have no meaning in designing a casing or cementing program.

IMirror the non endangerment standard.

	146.86(b)(1)
	
(i) Depth to the injection zone;


(ii) Injection pressure, external pressure, internal pressure and axial loading;


(iii) Hole size;


(iv) Size and grade of all casing strings (wall thickness, external diameter, nominal weight, length, joint specification and construction material);


(v) Corrosiveness of the carbon dioxide stream, and formation fluids;


(vi) Down-hole temperatures;


(vii) Lithology of injection and confining zones;
	
(i) Depth to the injection zone;


(iii) Hole size;


(iv) Size and grade of all casing strings (wall thickness, external diameter, nominal weight, length, joint specification and construction material);


(v) Predicted corrosiveness of the combined carbon dioxide stream and formation fluids;


(vi) Down-hole temperatures and pressures;


(vii) Lithology of injection and confining zones;
	What is meant by external and internal pressure? Recommend deleting (ii).

Insert “and pressures” in (vi)

Cannot measure the corrosiveness of the CO2 stream because it is not corrosive.  Only liquids will yield pH measurements.



	
	
(viii) Type or grade of cement; and


(ix) Quantity, chemical composition, and temperature of the carbon dioxide stream.
	
(viii) Type or grade of cement and additives; and


(ix) Quantity, chemical composition, and temperature of the carbon dioxide stream.
	Insert “and additives” in (viii)

	
	
(2) Surface casing must extend through the base of the lowermost USDW and be cemented to the surface.
	
(2) Surface casing must extend through the base of the lowermost USDW above the injection zone and be cemented to the surface.
	Insert “above the injection zone” in (2) after “USDW.” In some parts of the US the USDW is very deep and this standard may preclude geologic sequestration in these areas. EPA should consider allowing the Director to exercise discretion to approve alternative means of achieving continuous cement around the well in such areas.

	
	
(3) At least one long string casing, using a sufficient number of centralizers, must extend to the injection zone and must be cemented by circulating cement to the surface in one or more stages.
	
(3) At least one long string casing, using a sufficient number of centralizers, which at a minimum, would create a cement bond through the confining zone, and which must extend to the injection zone and must be isolated by placing cement and/or other isolation technologies as necessary to provide adequate isolation of the injection zone and provide for protection of USDWs.
	Cementing to surface is not necessary to protect USDWS, and may have negative consequences, as follows.  Cement to surface would eliminate the ability to monitor pressures in this annulus and would limit flexibility of remedial options. As revised, the proposal would allow for application and development of alternative technologies.  See API RP90 for description of risk-based approach for managing situations involving annular casing pressure.  Industry experience with CO2 EOR under the class II program demonstrates the effectiveness of existing cementing procedures.

	146.86(b)
	
(4) Circulation of cement may be accomplished by staging.  The Director may approve an alternative method of cementing in cases where the cement cannot be recirculated to the surface, provided the owner or operator can demonstrate by using logs that the cement does not allow fluid movement behind the well bore.
	Delete
	Same as above

	
	
(5) Cement and cement additives must be compatible with the carbon dioxide stream and formation fluids and of sufficient quality and quantity to maintain integrity over the design life of the geologic sequestration project.  The integrity and location of the cement shall be verified using technology capable of evaluating cement quality radially and identifying the location of channels to ensure that USDWs are not endangered.
	
(5) Cement and cement additives must be suitable for use with the carbon dioxide stream and formation fluids and of sufficient quality and quantity to maintain integrity over the operating life the well. The integrity and location of the cement shall be verified using technology capable of evaluating cement quality radially and identifying the location of channels to ensure that USDWs are not endangered.
	Experience with CO2 EOR under the class II program demonstrates the effectiveness of existing cementing materials and procedures.  Standard API cements have been used in numerous CO2 EOR operations without adverse consequences.  Reference API CO2 EOR report and Carey et al.  Bill Carey (SACROC) and Walter Crow (CCP2 -  placement and annular gap more important than type).  

Once the well is plugged, the plug will isolate the other portions of the well from the injected fluids.

	146.86(c)
	
(c) Tubing and packer.


(1) All owner and operators of Class VI wells must inject fluids through tubing with a packer set at a depth opposite a cemented interval at the location approved by the Director.


(2) In order for the Director to determine and specify requirements for tubing and packer, the owner or operator must submit the following information:


(i) Depth of setting;


(ii) Characteristics of the carbon dioxide stream (chemical content, corrosiveness, temperature, and density);
	
(c) Tubing and packer.


(1) All owner and operators of Class VI wells must inject fluids through tubing with a packer set at a depth opposite a cemented interval at the location approved by the Director.


(2) In order for the Director to determine and specify requirements for tubing and packer, the owner or operator must submit the following information:


(i) Depth of setting;


(ii) Composition of the carbon dioxide stream;
	What does corrosiveness mean? How is it measured?

Cannot measure the corrosiveness of a carbon dioxide stream.

Composition of the cO2 stream is needed to design a tubing and packer system.  The other listed characteristics are not needed.

	146.86(c)(2)
	
(iii) Injection pressure;


(iv) Annular pressure;


(v) Injection rate (intermittent or continuous) and volume of the carbon dioxide stream;


(vi) Size of casing; and


(vii) Tubing tensile, burst, and collapse strengths.
	
 (iii) Maximum proposed Injection temperature and pressure;


(iv) Maximum proposed Annular pressure;


(v) Maximum proposed Injection rate (intermittent or continuous) and volume of the carbon dioxide stream;


	It is more helpful to know the recommended information.
The GWPC also recommends addition of the term “proposed in (iii), (iv) and (v) as this section relates to an application and not to actual established permit conditions

	146.87
	7.  Logging, sampling, and testing prior to injection well operation


(a) During the drilling and construction of a Class VI injection well, the owner or operator must run appropriate logs, surveys and tests to determine or verify the depth, thickness, porosity, permeability, and lithology of, and the salinity of any formation fluids in, all relevant geologic formations to assure conformance with the injection well construction requirements under § 146.86, and to establish accurate baseline data against which future measurements may be compared.  The owner or operator must submit to the Director a descriptive report prepared by a knowledgeable log analyst that includes an interpretation of the results of such logs and tests.  At a minimum, such logs and tests must include:
	
(a) During the drilling and construction of a Class VI injection well, the owner or operator must run appropriate logs, surveys and tests to determine or verify the depth, thickness, porosity, permeability, and lithology of, and the salinity of any formation fluids in, all relevant geologic formations to assure conformance with the injection well construction requirements under §146.86, and to establish accurate baseline data against which future measurements may be compared. The owner or operator must submit to the Director a descriptive report prepared by a knowledgeable log analyst that includes an interpretation of the results of such logs and tests.  The Director may require such logs and tests as may be needed after taking into account the availability of similar data in the area of the drilling site, the construction plan, and the need for additional information that may arise from time to time as the construction of the well progresses and these may include the following:
	In well defined areas, these evaluations are frequently unnecessary.  The director should have discretion to select the appropriate requirements necessary to ensure sufficient baseline data and information are available.  For example, in an area where a number of wells are being drilled, the logging of surface hole yields little useful additional information.

In particular, this change would allow the Director to reduce the requirements when multiple wells are installed for a project.

	
	
(1) Deviation checks during drilling on all holes constructed by drilling a pilot hole which are enlarged by reaming or another method.  Such checks must be at sufficiently frequent intervals to determine the location of the borehole and to assure that vertical avenues for fluid movement in the form of diverging holes are not created during drilling; and
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.87(a)
	
(2) Before and upon installation of the surface casing:
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(i) Resistivity, spontaneous potential, and caliper logs before the casing is installed; and
	(i) Resistivity, spontaneous potential, and caliper logs before the casing is installed; and
	After a few wells are drilled in an area, these evaluations are frequently unnecessary and yield little new information. This is an example of why it is appropriate to make this a discretionary rather than mandatory requirement.  The proposed revision to 146.87(a) would give the Director the necessary discretion.

	
	
(ii) A cement bond and variable density log, and a temperature log after the casing is set and cemented.
	(ii) A cement bond and variable density log, and a temperature log after the casing is set and cemented.
	Unusual to run these logs in a surface hole due to uniformity of shallow geology. This is an example of why it is appropriate to make this a discretionary rather than mandatory requirement.  The proposed revision to 146.87(a) would give the Director the necessary discretion.

	
	
(3) Before and upon installation of the long string casing:
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(i) Resistivity, spontaneous potential, porosity, caliper, gamma ray, fracture finder logs, and any other logs the Director requires for the given geology before the casing is installed; and
	Support the proposed EPA language.
	

	
	
(ii) A cement bond and variable density log, and a temperature log after the casing is set and cemented.
	
(ii) Cement evaluation logs after the casing is set and cemented to evaluate cement quality  with sufficient radial resolution to identify channels or missing cement.
	Acceptable to specify basic logging requirements, however, special logs should not be specified.  Any other information from the area should be drawn on.  Provides more flexibility to select the appropriate log to demonstrate adequate cement bond.

	146.87(a)(4)
	
(4) A series of tests designed to demonstrate the internal and external mechanical integrity of injection wells, which may include:


(i) A pressure test with liquid or gas;


(ii) A tracer survey such as oxygen-activation logging;


(iii) A temperature or noise log;


(iv) A casing inspection log, if required by the Director; and


(5) Any alternative methods that provide equivalent or better information and that are required of and/or approved of by the Director.
	
(4) Test(s) designed to demonstrate the internal and external mechanical integrity of injection wells, which may include:


(i) A pressure test with liquid or gas;


(ii) Diagnostic tools such as oxygen-activation logging;


(iii) A temperature or noise log; and


(iv) A casing inspection log.

(5) Accept the EPA language and numbering.
	Technical and grammatical corrections

In (iv), “if required by the Director” is unnecessary.

We interpret that (5) applies to 146.87(a)

	146.87(b)
	
(b) The owner or operator must take and submit to the Director whole cores or sidewall cores of the injection zone and confining system and formation fluid samples from the injection zone(s).  The Director may accept cores from nearby wells if the owner or operator can demonstrate that core retrieval is not possible and that such cores are representative of conditions at the well.  The Director may require the owner or operator to core other formations in the borehole.
	
(b) The owner or operator must submit to the Director a report describing whole cores or sidewall cores representative of the injection zone and confining system and formation fluid samples from the injection zone(s). The Director may accept data from cores and fluid samples from nearby wells if the owner or operator can demonstrate that such data are representative of conditions in the wellbore.
	The information required should be sufficient to properly describe the injection and confining zones.

	
	
(c) The owner or operator must record the fluid temperature, pH, conductivity, reservoir pressure and the static fluid level of the injection zone(s).
	
(c) Prior to injection well operation, the owner or operator must record the formation temperature, formation fluid pH and conductivity, and reservoir pressure of the injection zone(s).
	Technical corrections.  Reservoir pressure and static fluid level are redundant parameters.

	
	
(d) At a minimum, the owner or operator must determine or calculate the following information concerning the injection and confining zone(s):


(1) Fracture pressure;


(2) Other physical and chemical characteristics of the injection and confining zones; and


(3) Physical and chemical characteristics of the formation fluids in the injection zone.
	Delete all
	With the exception of calculating fracture pressure, the requirements of this section appear redundant to other requirements of prior sections.   Recommend moving injection pressure to old (e), now renumbered as (d).

(2) and (3) are also too vague.

	
	
(e) Upon completion, but prior to operation, the owner or operator must conduct the following tests to verify hydrogeologic characteristics of the injection zone:


(1) A pump test; or


(2) Injectivity tests.
	
(d)  At any time prior to injection well operation, the owner or operator must determine fracture pressures of the injection and confining zones and conduct tests to verify hydrogeologic and geomechanical characteristics of the injection zone, e.g., injectivity tests.
	Allows the use of information such as leak off tests conducted during the drilling operation.

Delete (1)

It was felt that Geomechanical properties were at least as important as hydrogeologic characteristics.

The results of a pump test (pumping fluid from the well) has no relevance for an injection well.

If current (d) is deleted as recommended, this would become (d)

	146.87(f)
	
(f) The owner or operator must provide the Director with the opportunity to witness all logging and testing by this subpart.  The owner or operator must submit a schedule of such activities to the Director 30 days prior to conducting the first test and submit any changes to the schedule 30 days prior to the next scheduled test.
	
(e) The owner or operator must provide the Director with the opportunity to witness all logging and testing by this subpart. The owner or operator must submit a schedule of such activities to the Director upon spudding the well and submit any changes to the schedule 48 hours prior to the scheduled test.
	The changes reflect the realities of flexible rig schedules and are fully consistent with current Class II requirements and practices.

If current (d) is deleted as recommended, this would become (e)

	146.88
	8.  Injection well operating requirements


(a) Except during stimulation, the owner or operator must ensure that injection pressure does not exceed 90 percent of the fracture pressure of the injection zone so as to assure that the injection does not initiate new fractures or propagate existing fractures in the injection zone.  In no case may injection pressure initiate fractures in the confining zone(s) or cause the movement of injection or formation fluids that endangers a USDW.


	(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 degree of certainty, will avoid initiation or propagation of fractures in the confining zone or cause otherwise non-transmissive faults transecting the confining zone to become transmissive. In no case may injection pressure cause movement of injection or formation fluids in a manner prohibited by 40 CFR Part 144.12(a).

	Maintaining the integrity of the confining zone is the critical parameter.  We believe establishing a maximum pressure based on an arbitrary percentage of injection zone fracture pressure does not address the issue of confining zone integrity in an appropriate way.


	
	
(b) Injection between the outer-most casing protecting USDWs and the well bore is prohibited.
	
(b) Injection of the CO2 stream between the outermost casing protecting USDWs and the well bore is prohibited. 
	Routine injection into zones other than the target interval(s) should be prohibited, however, wording of this requirement is not clear as to which interval is being addressed.  An absolute prohibition on injection may also limit diagnostic options that could be useful. 

Sometimes inject other things to remediate well. 

	
	
(c) The owner or operator must fill the annulus between the tubing and the long string casing with a non-corrosive fluid approved by the Director.  The owner or operator must maintain on the annulus a pressure that exceeds the operating injection pressure, unless the Director determines that such requirement might harm the integrity of the well.
	
(c) The owner or operator must fill the annulus between the tubing and the long string casing with a corrosion inhibiting fluid approved by the Director.  The owner or operator must maintain a positive pressure on the annulus.
	 Agency and Industry experience with the Class II UIC program does not support this requirement.  The standard proposed by EPA is consistent with neither the risk level related to CO2 nor the specifications needed to monitor the annular space for leakage.


	146.88(d)
	
(d) Other than during periods of well workover (maintenance) approved by the Director in which the sealed tubing-casing annulus is of necessity disassembled for maintenance or corrective procedures, the owner or operator must maintain mechanical integrity of the injection well at all times.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.88
	
(e) The owner or operator must install and use continuous recording devices to monitor:  The injection pressure; the rate, volume, and temperature of the carbon dioxide stream; and the pressure on the annulus between the tubing and the long string casing and annulus fluid volume; and must install and use alarms and automatic down-hole shut-off systems, designed to alert the operator and shut-in the well when operating parameters such as annulus pressure, injection rate or other parameters approved by the Director diverge beyond permitted ranges and/or gradients specified in the permit;
	
(e) The owner or operator must install and use continuous recording devices to monitor: the injection pressure; the rate, volume, and temperature of the carbon dioxide stream.  The owner or operator must regularly monitor the pressure on the annulus between the tubing and the long string casing.  The owner or operator must install, test and use alarms and automatic shut-off systems, designed to alert the operator and shut-in the well when operating parameters such as injection rate, injection pressure, or other parameters approved by the Director diverge beyond ranges and/or gradients specified in the permit; 
	Over-pressure protection is best achieved by ensuring compatibility of the casing/tubing material design strength with the surface injection (compression) system.  Down-hole shut-in devices may be appropriate, however, for site-specific situations of unique potential impact (such as offshore or near airports), but they should not be mandated for all injection sites.



	146.88
	
(f) If a down-hole automatic shutdown is triggered or a loss of mechanical integrity is discovered, the owner or operator must immediately investigate and identify as expeditiously as possible the cause of the shutoff.  If, upon such investigation, the well appears to be lacking mechanical integrity, or if monitoring required under paragraph (e) of this section otherwise indicates that the well may be lacking mechanical integrity, the owner or operator must:
	
(f) If an automatic shutdown is triggered or a loss of mechanical integrity is discovered, the owner or operator must immediately investigate and identify as expeditiously as possible the cause. If, upon such investigation, the well appears to be lacking mechanical integrity, or if monitoring required under paragraph (e) of this section otherwise indicates that the well may be lacking mechanical integrity, the owner or operator must: 
	Eliminates requirement for down-hole shutoff device.  Although the use of downhole shutoff valves may be needed in some applications, their required use would be less than ideal for many reasons such as the fact that since they are a downhole installation, integrity and maintenance of the valves is difficult.  Further the installation of surface valves would allow for more control and provide for visual inspection.  Since the key is to shut down the injection flow if a parameter is exceeded, the use of surface valves would be just as effective as downhole valves.  

	146.88(f)
	
(1) Immediately cease injection;


(2) Take all steps reasonably necessary to determine whether there may have been a release of the injected carbon dioxide stream into any unauthorized zone;


(3) Notify the Director within 24 hours;


(4) Restore and demonstrate mechanical integrity to the satisfaction of the Director prior to resuming injection; and


(5) Notify the Director when injection can be expected to resume.
	Support the proposed EPA language for (1), (2), and (5)


(3) Notify the Director within 24 hours of discovery;

(4) Restore and demonstrate mechanical integrity to the satisfaction of the director as soon as practicable and prior to resuming injection.

	Needs to be reasonable and allow for time following discovery.
It was felt that some timeframe for restoration of mechanical integrity should be added to (4)  

	146.89
	9.  Mechanical integrity


(a) A Class VI well has mechanical integrity if:


(1) There is no significant leak in the casing, tubing or packer; and


(2) There is no significant fluid movement into a USDW through channels adjacent to the injection well bore.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(b) To evaluate the absence of significant leaks under paragraph (a)(1) of this section, owners or operators must, following an initial annulus pressure test, continuously monitor injection pressure, rate, injected volumes, and pressure on the annulus between tubing and long stem casing and annulus fluid volume as specified in § 146.88(e);
	
(b) To evaluate the absence of significant leaks under paragraph (a)(1) of this section, owners or operators must, following an initial annulus pressure test, continuously monitor and record at least daily injection pressure, rate, injected volumes, and  pressure on the annulus between tubing and long stem casing and annulus fluid volume as specified in §146.88 (e); 
	We believe that injection parameters must not only be monitored but should be recorded at least daily.  We further believe the use of monitoring with digital equipment which records readings on an appropriate frequency should be considered continuous for purposes of this section.

	146.89(c)
	
(c) At least once per year, the owner or operator must use one of the following methods to determine the absence of significant fluid movement under paragraph (a)(2) of this section:


(1) A tracer survey such as oxygen-activation logging;


(2) A temperature or noise log; or


(3) A casing inspection log, if required by the Director.
	
(c) At least once per year, the owner or operator must confirm the absence of significant fluid movement under paragraph (a)(2) of this section using a method acceptable to the Director (e.g. including diagnostic surveys such as oxygen-activation logging or temperature or noise logs).

Delete (1)
Delete (2)
Delete (3)
	Revised text supports a performance-based approach and allows the development and use of new technologies as they become available.  

	
	
(d) The Director may require any other test to evaluate mechanical integrity under paragraph (a)(1) or (a)(2) of this section.  Also, the Director may allow the use of a test to demonstrate mechanical integrity other than those listed above with the written approval of the Administrator.  To obtain approval, the Director must submit a written request to the Administrator, which must set forth the proposed test and all technical data supporting its use.  The Administrator must approve the request if it will reliably demonstrate the mechanical integrity of wells for which its use is proposed.  Any alternate method approved by the Administrator will be published in the Federal Register and may be used in all States in accordance with applicable State law unless its use is restricted at the time of approval by the Administrator.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.89(e)
	
(e) In conducting and evaluating the tests enumerated in this section or others to be allowed by the Director, the owner or operator and the Director must apply methods and standards generally accepted in the industry.  When the owner or operator reports the results of mechanical integrity tests to the Director, he/she shall include a description of the test(s) and the method(s) used.  In making his/her evaluation, the Director must review monitoring and other test data submitted since the previous evaluation.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(f) The Director may require additional or alternative tests if the results presented by the owner or operator under paragraph (d) of this section are not satisfactory to the Director to demonstrate that there is no significant leak in the casing, tubing or packer or significant movement of fluid into or between USDWs resulting from the injection activity as stated in paragraphs (a)(1) and (2) of this section.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.90
	10.  Testing and monitoring requirements

The owner or operator of a Class VI well must prepare, maintain, and comply with a testing and monitoring plan to verify that the geologic sequestration project is operating as permitted and is not endangering USDWs.  The testing and monitoring plan must be submitted with the permit application, for Director approval, and must include a description of how the owner or operator will meet the requirements of this section.  Testing and monitoring associated with geologic sequestration projects must, at a minimum, include:
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.90
	
(a) Analysis of the carbon dioxide stream with sufficient frequency to yield data representative of its chemical and physical characteristics;


(b) Installation and use, except during well workovers as defined in § 146.86(d), of continuous recording devices to monitor injection pressure, rate and volume; the pressure on the annulus between the tubing and the long string casing; and the annulus fluid volume;
	Support the proposed EPA language in (a)


(b) Installation and use, except during well workovers as defined in §146.88(d), of continuous monitoring  devices (including digital devices capturing periodic data) to monitor injection pressure, rate and volume; and record at least daily the pressure on the annulus between the tubing and the long string casing; 
	146.86(d) does not exist; perhaps 146.88(d) is what was apparently intended.



	146.90
	
(c) Corrosion monitoring of the well materials for loss of mass, thickness, cracking, pitting and other signs of corrosion must be performed on a quarterly basis to ensure that the well components meet the minimum standards for material strength and performance set forth in § 146.86(b) by:
	
(c) Corrosion monitoring of the well materials for loss of mass, thickness, cracking, pitting and other signs of corrosion must be performed and recorded at least quarterly and may be modified to be less frequent as approved by the Director based on construction materials, operating conditions, and monitoring history to ensure that the well components meet the minimum standards for material strength and performance set forth in §146.86(b) by: 
	Allows application of performance based approach.  

Allows less frequent monitoring, for example, where corrosion resistant materials are used. 

	146.90(c)
	
(1) Placing coupons of the well construction materials in contact with the carbon dioxide stream; or


(2) Routing the carbon dioxide stream through a loop constructed with the material used in the well; or


(3) Using an alternative method approved by the Director;
	
(1) Analyzing coupons of the well construction materials placed in contact with the carbon dioxide stream; or 


(2) Routing the carbon dioxide stream through a loop constructed with the material used in the well and inspecting the materials in the loop; or 


(3) Using an alternative method, materials, or time period approved by the Director; 
	Clarification edits

	146.90(d)
	
(d) Periodic monitoring of the ground water quality and geochemical changes above the confining zone(s) that may be a result of carbon dioxide movement through the confining zone or additional identified zones:


(1) The location and number of monitoring wells must be based on specific information about the geologic sequestration project, including injection rate and volume, geology, the presence of artificial penetrations and other factors;


(2) The monitoring frequency and spatial distribution of monitoring wells must be based on baseline geochemical data that has been collected under § 146.82(a)(6) and any modeling results in the area of review evaluation required by § 146.84(b);
	
(d) Periodic monitoring of reservoir formation fluid  quality in a permeable and porous formation as near as practicable to the confining zone(s) for geochemical changes that may be a result of carbon dioxide or displaced formation fluid movement:


(1) The location and number of monitoring wells must be based on specific information about the geologic sequestration project, including injection rate and volume, geology, the presence of artificial penetrations and other relevant factors as warranted by a risk-assessment;


(2) The monitoring frequency and spatial distribution of monitoring wells must be based on geological, geochemical and geophysical data that has been collected under §146.82(d) and any modeling results in the area of review evaluation required by §146.84(b);
	Drilling monitoring wells should be carefully considered since each well introduces a potential pathway for movement.

[Geochemical data do not have a high degree of relevance in selecting monitoring well sites.]



	146.90
	
(e) A demonstration of external mechanical integrity pursuant to § 146.89(c) at least once per year throughout the duration of the geologic sequestration project;


(f) A pressure fall-off test at least once every five years unless more frequent testing is required by the Director based on site specific information;
	
(e) A demonstration of external mechanical integrity pursuant to §146.89(c) at least once per year until the well is plugged; 


(f) A pressure fall-off test or other equivalent test that identifies reservoir conditions with respect to flow dynamics at least once every five years unless more frequent testing is required by the Director based on site specific information;
	Redundant to section 146.89

	
	
(g) Testing and monitoring to track the extent of the carbon dioxide plume and the position of the pressure front by either monitoring for pressure changes in the first formation overlying the confining zone or using indirect, geophysical techniques (e.g., seismic, electrical, gravity, or electromagnetic surveys and/or down-hole carbon dioxide detection tools);
	
(g) Testing and monitoring to track the extent of the carbon dioxide plume and the position of the pressure front. 
	Monitoring outside of the injection zone provides little information of value for tracking and monitoring the injected plume.  Examples of how to test and monitor could be included in the Preamble but need not be included in the rule itself.

	146.90
	
(h) At the Director’s discretion, surface air monitoring and/or soil gas monitoring to detect movement of carbon dioxide that could endanger a USDW.
	
(h) At the Director’s discretion based on site-specific conditions and risk-based factors, surface air monitoring and/or soil gas monitoring to detect movement of carbon dioxide that could endanger a USDW.
	In most situations soil and air monitoring does not provide an effective method of protecting USDWs.  

	146.90(h)
	
(1) The testing and monitoring plan must be based on potential vulnerabilities within the area of review;


(2) The monitoring frequency and spatial distribution of surface air monitoring and/or soil gas monitoring must reflect baseline data and the monitoring plan must include how the proposed monitoring will yield useful information on the area of review delineation and/or compliance with standards under 40 CFR 144.12;
	(1) The testing and monitoring plan must be based on site-specific geologic factors, modeling, and risk-assessment within the area of review; 
(2) Agree with EPA language
	The GWPC feels that the term “potential vulnerabilities” is too nebulous.  We suggest replacing this term with the term “site-specific geologic factors, modeling, and risk-assessment.”

	146.90(i)
	
(i) Any additional monitoring, as required by the Director, necessary to support, upgrade, and improve computational modeling of the area of review evaluation required under § 146.84(b) and to determine compliance with standards under 40 CFR 144.12; and


(j) A quality assurance and surveillance plan for all testing and monitoring requirements.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.91
	11. Reporting requirements.

The owner or operator must, at a minimum, provide the following reports to the Director, for each permitted Class VI well:


(a) Semi-annual reports containing:


(1) Any changes to the physical, chemical and other relevant characteristics of the carbon dioxide stream from the proposed operating data;


(2) Monthly average, maximum and minimum values for injection pressure, flow rate and volume, and annular pressure;
	
(a) Semi-annual or at a frequency determined by the Director reports containing: 


(1) Any significant changes to the physical, chemical and other relevant characteristics of the carbon dioxide stream from the proposed operating data; 


	Should be semi-annual unless otherwise determined

	146.91(a)
	
(3) A description of any event that exceeds operating parameters for annulus pressure or injection pressure as specified in the permit;


(4) A description of any event which triggers a shutdown device required pursuant to § 146.88(e) and the response taken;


(5) The monthly volume of the carbon dioxide stream injected over the reporting period and project cumulatively;


(6) Monthly annulus fluid volume added; and


(7) The results of monitoring prescribed under § 146.90.
	
(3) A description of any event that significantly exceeds operating parameters for annulus pressure or injection pressure as specified in the permit; 


(4) A description of any event which triggers a shutdown device required pursuant to §146.88(e) and the response taken; 


	EPA should consider some significance threshold on reporting these events, to avoid reporting events would be of limited interest or consequence.

	
	
(b) Report, within 30 days the results of:


(1) Periodic tests of mechanical integrity;


(2) Any other test of the injection well conducted by the permittee if required by the Director; and


(3) Any well workover.


(c) Owners or operators must submit reports in an electronic format acceptable to the Director.  At the discretion of the Director, other formats may be accepted.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.92
	12. Injection well plugging.


(a) Prior to the well plugging, the owner or operator must flush each Class VI injection well with a buffer fluid, determine bottomhole reservoir pressure, and perform a final mechanical integrity test.
	
(a) Prior to the well plugging, the owner or operator must flush each Class VI injection well with a buffer fluid, determine bottomhole reservoir pressure, and perform a final external mechanical integrity test. 
	Many of the components that would be tested by an internal MIT are removed or tested during the plugging process.  Consequently, the GWPC suggests including the term internal to the language for clarification.

	146.92(b)
	
(b) Well Plugging Plan.  The owner or operator of a Class VI well must prepare, maintain, and comply with a plan that is acceptable to the Director.  The requirement to maintain and implement an approved plan is directly enforceable regardless of whether the requirement is a condition of the permit.  The well plugging plan must be submitted as part of the permit application and must include the following information:
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(1) Appropriate test or measure to determine bottomhole reservoir pressure; 


(2) Appropriate testing methods to ensure mechanical integrity as specified in § 146.89;


(3) The type and number of plugs to be used;


(4) The placement of each plug including the elevation of the top and bottom of each plug;


(5) The type and grade and quantity of material to be used in plugging.  The material must be compatible with the carbon dioxide stream; and


(6) The method of placement of the plugs.
	Support the proposed EPA language for (1), (3), (4) and (6)



(2) Appropriate testing methods to ensure final external mechanical integrity as specified in §146.89(c);


(5) The type and grade and quantity of material to be used in plugging. The material must be suitable for use with the carbon dioxide stream; and 
	Many of the components that would be tested by an internal MIT are removed or tested during the plugging process.  Consequently, the GWPC suggests adding the term external to the language for clarification.

	
	
(c) Notice of intent to plug.  The owner or operator must notify the Director at least 60 days before plugging of a well.  At this time, if any changes have been made to the original well plugging plan, the owner or operator must also provide the revised well plugging plan.  At the discretion of the Director, a shorter notice period may be allowed.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.92(d)
	
(d) Plugging report.  Within 60 days after plugging or at the time of the next semi-annual report (whichever occurs earlier) the owner or operator must submit a plugging report to the Director.  If the semi-annual report is due less than 15 days after completion of plugging, then the report must be submitted within 60 days after plugging. The report must be certified as accurate by the owner or operator and by the person who performed the plugging operation (if other than the owner or operator.)
	
(d) Plugging report. Within 60 days after plugging the owner or operator must submit a plugging report to the Director.  The report must be certified as accurate by the owner or operator and by the person who performed the plugging operation (if other than the owner or operator.) 
	Simplification

	146.93
	13. Post-injection site care and site closure


(a) The owner or operator of a Class VI well must prepare, maintain, and comply with a plan for post-injection site care and site closure that meets the requirements of paragraph (a)(2) of this section and is acceptable to the Director.


(1) The owner or operator must submit the post-injection site care and site closure plan as a part of the permit application to be approved by the Director.
	Support the proposed EPA language



 
	Agree with EPA’s rationale

	
	
(2) The post-injection site care and site closure plan must include the following information:


(i) The pressure differential between pre-injection and predicted post-injection pressures in the injection zone;


(ii) The predicted position of the carbon dioxide plume and associated pressure front at site closure as demonstrated in the area of review evaluation required under § 146.84(b);
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.93(a)(2)
	
(iii) A description of post-injection monitoring location, methods, and proposed frequency; and


(iv) A proposed schedule for submitting post-injection site care monitoring results to the Director.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(3) Upon cessation of injection, owners or operators of Class VI wells must either submit an amended post-injection site care and site closure plan or demonstrate to the Director through monitoring data and modeling results that no amendment to the plan is needed.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	
	
(4) The owner or operator may modify and resubmit the post-injection site care and site closure plan for the Director’s approval within 30 days of such change.
	Support the proposed EPA language.
	Agree with EPA’s rationale.

	146.93(b)
	
(b) The owner or operator shall monitor the site following the cessation of injection to show the position of the carbon dioxide plume and pressure front and demonstrate that USDWs are not being endangered.


(1) The owner or operator shall continue to conduct monitoring as specified in the Director-approved post-injection site care and site closure plan for at least 50 years following the cessation of injection.  At the Director’s discretion, the monitoring will continue until the geologic sequestration project no longer poses an endangerment to USDWs.
	
(b) The owner or operator shall monitor the site following the cessation of injection.


(1) The owner or operator shall continue to conduct monitoring as specified in the Director-approved post-injection site care and site closure plan until closure is authorized pursuant to 146.93(b)(3).
	Eliminate the 50 year requirement.

There is no justification for extending completed projects for the presumptive 50 years, and it will be difficult to accept much shorter demonstration periods with the 50 year presumption in the regulations. Default 50-year period defeats incentives for best site identification and best MMV
Need for site-specific considerations and use of data

Need achievable and definable standard



	146.93(b)
	
(2) If the owner or operator can demonstrate to the satisfaction of the Director before 50 years, based on monitoring and other site-specific data, that the geologic sequestration project no longer poses an endangerment to USDWs, the Director may approve an amendment to the post-injection site care and site closure plan to reduce the frequency of monitoring or may authorize site closure before the end of the 50-year period.
	
(2) The owner or operator can request and demonstrate to the satisfaction of the Director that the post-injection site care and site closure plan should be revised to reduce the frequency of monitoring.
	See above regarding elimination of 50-year presumptive time period.

	
	
(3) Prior to authorization for site closure, the owner or operator must submit to the Director a demonstration, based on monitoring and other site-specific data, that the carbon dioxide plume and pressure front have stabilized and that no additional monitoring is needed to assure that the geologic sequestration project does not pose an endangerment to USDWs.
	
(3) Prior to authorization for site closure, the owner or operator must demonstrate to the Director, 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 and is not expected to pose an endangerment to USDWs. The Director shall approve closure if the owner or operator demonstrates, based on the current understanding of the site, including monitoring data and/or modeling, all of the following: (i) the estimated magnitude and extent of the project footprint (CO2 plume and the area of elevated pressure) ; (ii) the estimated location of the detectable CO2 plume; (iii) that there is no significant leakage of either CO2 or displaced formation fluids that is endangering USDWs; (iv) that the injected or displaced fluids are not expected to migrate in the future in a manner that encounters a potential leakage pathway into a USDW; (v) that the injection wells at the site completed into or through the injection zone or confining zone are plugged and abandoned in accordance with these requirements; and (vi) any remaining project monitoring wells at the site are being managed by a person and in a manner acceptable to the Director.
	The GWPC revised this section to establish the performance based criteria for selecting the monitoring period.



	
	
(4) If such a demonstration cannot be made (i.e., if the carbon dioxide plume and pressure front have not stabilized) after the 50-year period, the owner or operator must submit to the Director a plan to continue post-injection site care.
	Delete
	No longer necessary if 50 year time period is removed.

	146.93(c)
	
(c) Notice of intent for site closure.  The owner or operator must notify the Director at least 120 days before site closure.  At this time, if any changes have been made to the original post-injection site care and site closure plan, the owner or operator must also provide the revised plan.  At the discretion of the Director, a shorter notice period may be allowed.
	No recommendation
	Need for site-specific considerations and use of data

	146.93(d)
	
(d) After the Director has authorized site closure, the owner or operator must plug all monitoring wells in a manner which will not allow movement of injection or formation fluids that endangers a USDW.
	No recommendation
	Need for site-specific considerations and use of data

	
	
(e) Once the Director has authorized site closure, the owner or operator must submit a site closure report within 90 days that must thereafter be retained at a location designated by the Director.  The report must include:


(1) Documentation of appropriate injection and monitoring well plugging as specified in § 146.92 and paragraph (c) of this section.  The owner or operator must provide a copy of a survey plat which has been submitted to the local zoning authority designated by the Director.  The plat must indicate the location of the injection well relative to permanently surveyed benchmarks.  The owner or operator must also submit a copy of the plat to the Regional Administrator of the appropriate EPA Regional Office;
	
(e) Once the Director has authorized site closure, the owner or operator must submit a site closure report within 90 days after completion of all closure operations. The report must include:


(1) Documentation of appropriate injection and monitoring well plugging as specified in §146.92 and paragraph (c) of this section. The owner or operator must provide a copy of a survey plat which has been submitted to the local zoning authority designated by the Director. The plat must indicate the location of the injection well(s) relative to permanently surveyed benchmarks. The owner or operator must also submit a copy of the plat to the Regional Administrator of the appropriate EPA Regional Office; 


	What is the retention period?  Many other programs have a three year limit for retention of records.  EPA is the steward of information at this point of the project, not the owner or operator.

	
	
(2) Documentation of appropriate notification and information to such State, local and tribal authorities as have authority over drilling activities to enable such State and local authorities to impose appropriate conditions on subsequent drilling activities that may penetrate the injection and confining zone(s); and


(3) Records reflecting the nature, composition and volume of the carbon dioxide stream.
	No recommendation
	Need for site-specific considerations and use of data

	146.93
	
(f) Each owner or operator of a Class VI injection well must record a notation on the deed to the facility property or any other document that is normally examined during title search that will in perpetuity provide any potential purchaser of the property the following information:


(1) The fact that land has been used to sequester carbon dioxide;


(2) The name of the State agency, local authority, and/or tribe with which the survey plat was filed, as well as the address of the Regional Environmental Protection Agency Office to which it was submitted; and
	No recommendation
	Need for site-specific considerations and use of data

	
	
(3) The volume of fluid injected, the injection zone or zones into which it was injected, and the period over which injection occurred.


(g) The owner or operator must retain for three years following site closure, records collected during the post-injection site care period.  The owner or operator must deliver the records to the Director at the conclusion of the retention period, and the records must thereafter be retained at a location designated by the Director for that purpose.
	No recommendation
	Need for site-specific considerations and use of data

	146.94
	14.  Emergency and remedial response.


(a) As part of the permit application, the owner or operator must provide the Director with an emergency and remedial response plan that describes actions to be taken to address movement of the injection or formation fluids that may cause an endangerment to a USDW during construction, operation, closure and post-closure periods.
	
	

	146.94(b)
	
(b) If the owner or operator obtains evidence that the injected carbon dioxide stream and associated pressure front may cause an endangerment to a USDW, the owner or operator must:


(1) Immediately cease injection;


(2) Take all steps reasonably necessary to identify and characterize any release;


(3) Notify the Director within 24 hours; and


(4) Implement the emergency and remedial response plan approved by the Director.
	
(b) If the owner or operator obtains evidence that the injected carbon dioxide stream, displaced formation fluids or associated pressure front endangers a USDW, the owner or operator must: 


(1) Immediately cease injection;

(2) Take all steps reasonably necessary to identify and characterize the endangerment posed; 


(3) Notify the Director or the designated representative within 24 hours of becoming aware of the endangerment; and 


(4) Implement the emergency and remedial response plan approved by the Director.
	The GWPC felt the notification period needed clarification since it did not specify when the clock began to run for the 24 hour notice period.  Further, it was felt that notification of someone representing the Director would also constitute appropriate notice.


	
	
(c) The Director may allow the operator to resume injection prior to remediation if the owner or operator demonstrates that the injection operation will not endanger USDWs.


(d) The owner or operator must notify the Director and obtain his approval prior to conducting any well workover.
	Support the proposed EPA language for (c)



(d) The owner or operator must notify the Director prior to conducting any well workover in response to any case of endangerment. 
	In critical situations, time spent obtaining approval could adversely affect the ability to conduct operations or increase  the level of endangerment.
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