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The Texas Carbon Capture and Storage Association (TxCCSA) is pleased to offer these perspectives on the United States Environmental Protection Agency’s (EPA) proposed Federal Requirements under the Underground Injection Control (UIC) Program for Carbon Dioxide (CO2) Geologic Sequestration (hereinafter “Proposed Rule” or “NOPR”).   

TxCCSA Perspectives on the EPA’s Proposed Rule for Geologic Sequestration

While the EPA’s Proposed Rule represents a significant step in the development of Carbon Capture and Storage (CCS) as an emissions reduction strategy, the Proposed Rule assumes that sequestration or geologic storage
 is defined as injection without simultaneous extraction of hydrocarbons, as in the case of enhanced oil recovery (EOR) or enhanced gas recovery (EGR e.g., enhanced coal bed methane or ECBM).  The Proposed Rule focuses on sequestration outside the context of commercial product extraction and effectively separates CO2 injection into two classes: sequestration in saline or other non-hydrocarbon related target formations and hydrocarbon related sequestration.  In general, this focus reveals several themes reflected in the Proposed Rule that the TxCCSA hopes to address, including: 1) the lack of clarification of the injectate stream which could lead to the stream being considered a waste; 2) the absence of a system for qualifying storage sites; 3) a lack of understanding of the number of wellbores required for scaled operations; 4) the attribution of harmful characteristics to the concept of buoyancy; 5) the lack of consideration for simultaneous storage and hydrocarbon production; 6) the post-injection site care timeframe and 7) multi-state jurisdictional issues.

Point #1:  The lack of clarification of the CO2 injectate stream which could lead to the stream being considered a waste.  We recognize and salute EPA’s attempt to avoid labeling CO2 injection as waste injection.  Nevertheless, by tracking closely the Class I rules for the injection of hazardous waste (see Attachment A), the Proposed Rule appears to treat CO2 as a waste.  It will be difficult for geologic storage to move forward on this basis.  
Also, in choosing not to state a composition specification minimum for CO2, the EPA opens the door to having the CO2 injectate stream declared a waste.  We feel that is a serious weakness, compelling a regulatory approach for a worst-case injectate composition stream, and providing a basis for additional regulation under the Resources Conservation and Recovery Act (RCRA) or the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).  The failure to define the composition specification minimum for CO2 contributes to the overly protective approach of the EPA to the geologic storage of CO2.  The EPA should address this concern by specifically excluding injected supercritical CO2 for geologic storage from regulation under both RCRA and CERCLA similar to what has been done for wastes associated with the exploration, development and production of crude oil, natural gas and geothermal energy under RCRA.

Point #2: The absence of a system for qualifying geologic storage sites.  Fundamentally, the TxCCSA believes that hydrocarbon related geologic storage is one of the important avenues by which the next generation of energy production will move forward.  CO2 occurs naturally in the subsurface and it is no stranger to geologists who attempt to understand fluid migration and subsurface accumulations.  The fact that CO2 can be trapped in subsurface formations for geologic times is known and accepted; and man will undoubtedly find more of these locations.  This brings us to another deficiency in the draft rules involving the absence of a system to qualify sites for CO2 injection, a site permitting framework.  We feel this is a necessity to rate the site for injection security.  There is an evolving framework
 which could form the basis for qualifying or rating sites.  We believe that such a framework is necessary for the insurance industry that will oversee injection in non-hydrocarbon related geologic storage applications.

As currently written, EPA creates a separate Class VI category of UIC regulation for CO2 storage in their attempt to avoid the Class I waste moniker.  Where CO2 storage sites can meet the qualifications for permitting, the TxCCSA believes that geologic storage is substantially similar to EOR/EGR and in those instances any regulations for Class VI wells should reflect more closely UIC Class II standards instead of the more stringent Class I hazardous waste well standards.  If the geologic storage site doesn’t qualify or if the injectate composition is such that it is truly a waste stream, then the well requirements should more directly reflect the requirements of Class I UIC standards, as with the proposed Class VI well category.  

Point #3: The draft rules focus on minimizing the number of wellbore penetrations at a geologic storage facility.  The Preamble discusses “numerous artificial penetrations” related to oil and gas reservoirs.
  The TxCCSA believes this focus is misplaced and damaging because it potentially eliminates certain target geologic formations and represents an unrealistic approach to geologic storage.  
In the first case, the best target geologic formations, typically producing or depleted oil & gas reservoirs, where geologic storage projects will be of dramatically lower risk, have numerous wellbore penetrations from previous exploration activity.  Many of those formations have proven trapping conditions for substances lighter than brine and therefore very much like CO2.  In addition, the previous exploration activity provides the understanding of the subsurface to guide geologic storage projects.  To eliminate those areas based upon a postulated concern of leakage from preexisting wellbores is misplaced.  From a geologic perspective, it is much easier to fix a leaky wellbore than a leaky fault.  
In the second case, this focus demonstrates a lack of understanding of the compartmentalization of natural reservoir systems.  It will be inconceivable to expect a single well or even a single digit set of wells to accomplish geologic storage on a project of important size.  An array of injection wells will be an imperative.  Also, under Preamble Section VII. Cost Analysis, the suggestion of the use of three monitoring wells per injection well
 displays a theoretical approach and a lack of practical understanding in how geologic storage projects will be implemented. 

Point #4: The use of the term “CO2 buoyancy,” enumerated countless times in the draft rules, is misleading.  The Preamble to the Proposed Rule makes very clear that changes to the UIC program for CO2 geologic storage are based among other things on the assertion that CO2 is “buoyant”.   This is simply incorrect.  CO2 is a non-explosive, non-flammable, non-toxic gas that possesses different physical properties than some other injectates or existing formation fluids.  These physical properties do not include any special buoyancy characteristics or properties.  Rather, CO2 is simply more dense than some underground fluids or gases and less dense than others.  Hence the movement of injected CO2 in a reservoir, or any type of system containing different fluids or gases, will vary based on the relative densities of the various formation fluids or gases that are in the reservoir.  The various formation fluids will simply segregate based on the relative densities of the fluids or gases including the CO2.  As a result, CO2 may be the fluid that sinks to the bottom, rises to the top, or resides somewhere in between the top and the bottom within the reservoir system.  
Point #5:  The lack of consideration for simultaneous storage and hydrocarbon production.  Another concern raised by the proposed EPA rule involves the lack of consideration for storage of CO2 during oil and gas production.  At TxCCSA, we strongly believe that the early CO2 captured from industry sources will be injected in substantial volumes and stored during existing and new EOR operations.  If the capturing company receives no value (“offset”) for reducing emissions, the capture project will not proceed.  

The only reference to the use of EOR sites for storage is contained in proposed rule § 146.83(c) which discusses how existing wells, particularly Class II wells used for EOR, can be carried over or re-permitted as Class VI wells   The EPA should give greater emphasis to the commercial significance of CO2-driven EOR under the existing Class II well permitting framework.  Given the 36+ years of experience with CO2 floods in the Permian Basin of West Texas, EOR will serve as a bridge to full-scale deployment of geologic storage by facilitating infrastructure development.  Currently, 3500 miles of pipeline infrastructure exist to transport CO2 and CO2-driven EOR’s demand for more CO2 is poised to increase that number.  Furthermore, some estimate that over 8 trillion cubic feet of CO2 has been stored in the Permian Basin alone.  These significant volumes represent an already mature industry that should be encouraged to expand.  

The EPA should demonstrate a greater recognition of CO2–driven EOR and simultaneously protect underground sources of drinking water by restructuring the Proposed Rule, reserving the new Class VI for use in permitting wells in certain non-hydrocarbon producing target formations and providing a mechanism that recognizes owners and operators seeking to engage in hydrocarbon related geologic storage under Class II well permits.  This mechanism could take the form of a Class II subclass that would overlay Class II permit requirements with additional area of review, monitoring, reporting, post-injection site care and closure requirements.  Such a regulatory regime would also recognize the differences between non-hydrocarbon related target formations and both depleted and producing oil & gas reservoirs.

Point #6:  The proposed Post-injection Site Care period is too long based on prevailing science and risk profiles.  The proposed rule establishes a default 50-year timeframe for the length of the post-injection site care period.  TxCCSA strongly objects to the use of a 50-year timeframe for post-injection site care.  Our objection stems from the relative risks associated with the various phases of geologic storage operations, the function of various geologic trapping mechanisms, the creation of artificial impediments to financial assurance and the sagacity of other regulatory proposals.  

First, we believe as the literature suggests that a 50-year timeframe for post-injection site care is too long and wholly unrelated to the risks associated with geologic storage.  For well-sited, characterized, operated and managed sites the risks accumulate during the operational phase, and decline as sites move from post-injection site care to closure to eventual long-term care.  Therefore, prevailing scientific opinion expects the risk profile to diminish with time.
  As Patton and Trabucchi suggest “the likelihood that the risk of some events occurring that result in an unexpected release of carbon dioxide more than 10 years after termination of injection will become increasingly remote due to geochemistry conditions.”
  The geochemistry conditions they reference include the four main mechanisms which trap CO2 in well-chosen geological formations – 1) structural trapping - which is addressed in the proposed rule and is not necessary to discuss further here; 2) residual trapping – where CO2 is trapped by capillary forces in the interstices of the rock formation which develops about 10 years after injection; 3) dissolution or solubility trapping – where the CO2 dissolves into the brine found in the geological formation and sinks because the CO2 saturated brine is heavier than non-CO2 saturated brine, taking place between 10 and 100 years after injection; and 4) finally mineralization or mineral trapping – which happens when dissolved CO2 chemically reacts with the formation rock to produce minerals, a process requiring hundreds of years.
  
Given that the greatest risk occurs during the operational stage of a geologic storage project and that residual and dissolution trapping start well in advance of 50 years, it is difficult to understand why a 50-year timeframe for post-injection site care was chosen.  A 50-year post-injection site care timeframe is simply unrelated to the relative risks associated with geological storage and the function of geologic trapping mechanisms that limit the risk of unexpected release of CO2 after the termination of injection activity.

Furthermore, other respected models suggest a much shorter period.  For instance, the IOGCC Model Rules and Legislation stipulate a 10-29 year post-injection site care period.
  Under the IOGCC Model, the operator of the storage site is the responsible party and is required to maintain an operational bond during the equivalent of a post-injection site care period and until closure.  This 10-29 year post-injection site care period more easily relates to the relative risks of geologic storage and the geochemical reactions discussed above.  Also, in the Preamble, EPA acknowledges that a 30-year post-closure care period is recognized as the industry standard for the injection of hazardous waste.
  

Finally, when mapped to the requirement for financial assurance, this 50-year timeframe requirement raises barriers to obtaining financial assurance for prospective projects.  Section 146.85 of the Proposed Rule requires the owner or operator to maintain financial responsibility for corrective action, injection well plugging, post-injection site care and site closure.  Undoubtedly owners/operators will enter the private sector financial assurance market for some period in order to meet this requirement.  Both an uncertain or 50-year post-injection site care timeframe create impediments to financial responsibility.  We believe that an uncertain or exceedingly long post-injection site-care period will discourage the development of private sector products to address financial responsibility and discourage geologic storage in general.

Given the limited risk profile of the post-operational phase of geologic storage, the impediments to financial responsibility and insurance caused by an uncertain or exceedingly lengthy post-injection site care period and the precedent set by other proposals, we think that a 50-year post-injection site care period is unsupported by the science, unnecessary to protect USDWs and unwarranted by current EOR experience.  
Point #7:  Multi-state jurisdictional issues.  Finally, the scale of geologic storage projects could raise multi-state jurisdictional issues if the CO2 plume and AoR extend beyond and across state boundaries.  The proposed rule should speak to potential multi-state jurisdictional issues in a manner that avoids conflicting state requirements.  For instance, one option would allow the well head or injection site location to control jurisdiction.  This would provide a framework for addressing multi-state jurisdiction and give owners/operators some certainty regarding the approach to this issue.

We have attached specific detailed comments on the proposed regulatory text.  Many of these comments were developed from the input of Association members with extensive experience in CO2-driven EOR. 

The TxCCSA appreciates the opportunity to comment on the Proposed Rule and is available to answer questions at any time.  If you have questions please contact Darrick Eugene at deugene@velaw.com or 512.542.8814, or Steve Melzer at melzerls@aol.com or 432.682.7664.

Respectfully,

Darrick W. Eugene

General Counsel

Texas Carbon Capture and Storage Association.

deugene@velaw.com
Attachment A

	
	
	

	Comparison of Class I and Class VI Wells

	 
	Class I Hazardous Waste
	Class VI                                             Geological Storage 

	Materials of Construction
	Well materials compatible with injected fluid
	Corrosion resistant materials required

	 
	Tubing and packer selection based on characteristics of injected fluid
	 

	Cements
	Designed for the life expectancy of the well
	Acid resistant strongly encouraged

	Wellhead Corrosion Monitoring
	Dependent upon injectant composition
	Required

	Cementing Program
	Long-string (inner) casing fully cemented to the surface
	Long-string (inner) casing fully cemented to the surface

	Alarms/Shutoff
	Automatic alarms and shutdown devices
	Downhole shutoff valve required

	Annulus Liquid Level Indicator
	Not required
	Required

	Internal Mechanical Integrity Test
	Annually
	Waived

	External Mechanical Integrity Test
	Every 5 years
	Annually

	 
	Test cement at base of well annually (Radioactive tracer)
	 

	MMV
	Continue ground water monitoring until injection zone pressure cannot influence USDW
	50 year post-injection monitoring period subject to Director's review


� While the term sequestration and storage may be used interchangeably, we prefer the term “storage,” as it contemplates recovery of injected CO2 for beneficial use.


� See Regulatory Determination for Oil and Gas and Geothermal Exploration, Development, and Production Wastes, 53 Fed. Reg. 25446-25459 (July 6, 1988)


� See the work of Dr. Steven Bryant, director of the Geologic CO2 Storage Joint Industry Project in the Center of Petroleum and Geosystems Engineering at the University of Texas.


� See 73 Fed. Reg. at 43503.


� Id at 43524.


� See Intergovernmental Panel on Climate Change, Special Report on Carbon Dioxide Capture and Storage, 208 (Bert, Metz, et al. eds., 2005); see also Sally Benson, Carbon Dioxide Capture and Storage:  Research Pathways, Progress and Potential, Global Climate & Energy Project Annual Symposium, October 2007, available at http://pangea.stanford.edu/research/bensonlab/presentations/Carbon%20Dioxide%20Capture%20and%20Storage%20-%20Research%20Pathways%20Progress%20and%20Potential.pdf.


� Chiara Trabucchi and Lindene Patton, Storing Carbon: Options for Liability Risk Management, Financial Responsibility, Daily Environment Report, Bureau of National Affairs, pg. 8 (Sept. 3, 2008).


� See IPCC 2005 Report, supra, at 208; see also Benson


� See Storage of Carbon Dioxide in Geologic Structures :  A Legal and Regulatory Guide for States (Sept. 25, 2007) available at http://iogcc.myshopify.com/collections/frontpage/products/co2-storage-a-legal-and-regulatory-guide-for-states-2008.


� See 73 Fed. Reg. at 43510.
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