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Policy Brief: Comprehensive Regulation of Geologic Sequestration 
 
The current U.S. Underground Injection Control (UIC) Program is insufficient to address 
many of the issues raised by geologic sequestration, including access to deep pore space 
and issues of long-term liability. This policy brief outlines how new federal legislation should 
resolve these and other issues. 
 
 
Recommendations: 
 
 The U.S. Congress should enact legislation to lay the groundwork for the 

comprehensive regulation of geologic sequestration (GS). Permits for the operation 
of GS projects should be issued under a version of the U.S. Environmental 
Protection Agency (EPA) Underground Injection Control (UIC) regime that has been 
explicitly expanded by new federal legislation to address the broader range of issues 
raised by GS activity. 

 Federal legislation should: 

• Declare that sequestering carbon dioxide (CO2) in geologic formations to 
mitigate the detrimental effects of climate change is in the public interest; 

• Address the issue of access to and use of geologic pore space;1

• Amend the Safe Drinking Water Act to direct UIC regulators to promulgate 
rules for GS that: 

  

- Address all environmental, health and safety issues associated with 
GS; 

- Are principally based on adaptive, performance-based standards, as 
opposed to design standards;2 and, 

- Include mechanisms to balance and resolve conflicts between 
multiple environmental objectives. 

• Direct UIC regulators3 to coordinate with regulators in charge of greenhouse 
gas inventory accounting for the U.S.;4 

• Obligate GS project operators to contribute on the basis of their operating 
performance to a revolving fund to cover long-term stewardship; and 

• Create an independent public entity (the Federal Geologic Sequestration 
Board) to approve and accept responsibility for appropriately closed GS 
sites.5  

 As with the existing UIC program, states and tribes should be able to apply for 
primary enforcement responsibility to implement the expanded UIC Program for GS 
within their borders. However, primacy for permitting GS projects should be handled 
separately from primacy for other types of wells, using new criteria that include 
authorization of interstate compacts to harmonize and streamline regulatory 
requirements. 

 Once the preceding changes have been made, EPA will need to expand and revise 
its proposed rules for injection of carbon dioxide for geologic sequestration. 
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1. Introduction 

This policy brief presents recommendations for creating a comprehensive, performance-
based regulatory framework for geologic sequestration (GS). To be successful, GS 
regulations must:  

 Comprehensively manage environmental, health and safety risks; 
 Address questions concerning property rights and access;1 
 Clearly assign responsibility—and attendant liability—for the site and injected carbon 

dioxide (CO2) over the project life-cycle;5 
 Link CCS projects with a future climate regime;4 
 Provide coordination and consistency to insure that carbon credits from GS are fully 

fungible, and that interstate projects can operate efficiently; 
 Be reasonably consistent with regulation of closely related activities;  
 Be adaptive; 
 Include mechanisms to balance multiple environmental objectives; and, 
 Be politically feasible. 

Creation of a GS regulatory framework that can accomplish these objectives will require new 
federal legislation, amendments to existing legislation, and modifications to existing rules. In 
this paper we outline an overall approach to creating comprehensive GS regulation, 
concentrating on administrative structure and the permitting of GS projects. Other policy 
briefs in this series present details on accomplishing several of the objectives laid out above. 

2. Geologic sequestration should be regulated at the federal level 

One of the overarching questions in designing a regulatory framework for geologic 
sequestration is the relative role of federal and state regulators. We believe that federal 
regulators must take the lead, to provide consistency and coordination. States will play an 
important role, because they control many property rights issues and because state 
regulators and geologists have valuable experience and local knowledge, but a purely state 
based system for regulating geologic sequestration (as proposed by the Interstate Oil and 
Gas Compact Comission and adopted by Kansas and North Dakota) faces a number of 
limitations. A patchwork of state regulations has proved problematic and difficult to 
coordinate on other issues of national scope, such as air quality. Differences on issues of 
substance (such as the allowable composition of the CO2, or the required reservoir retention 
standard) that are evident in early state rules could impede CCS deployment by making 
coordination across jurisdictions difficult, and raising questions over whether the value of 
emissions avoided by GS would be fully fungible.6 Furthermore, individual states may not 
have enough GS sites operating to allow efficient risk pooling for long-term stewardship. A 
uniform set of federal standards, with operations delegated to the states that wish to 
implement them (as with the current UIC program), can avoid these problems, while 
retaining local focus and political practicality.  

3. The U.S. EPA UIC Program Should Be Modified to Regulate Geologic 
Sequestration 

Congress could lay the groundwork for comprehensive GS regulation either by modifying 
and supplementing the U.S. Environmental Protection Agency (EPA) Underground Injection 
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Control (UIC) rules, or through new, freestanding GS legislation. The EPA UIC Program in 
its present form, does not provide an adequate basis upon which to comprehensively 
regulate GS. The statutory authority for the UIC Program comes from the Safe Drinking 
Water Act (SDWA). Thus, EPA is currently unable to address issues vital to the commercial 
deployment of GS, such as health or environmental impacts other than to drinking water, 
ownership of pore space, long-term liability, or greenhouse gas accounting.  

Advantages of building a GS regulatory framework that adapts existing EPA UIC regulations 
include: 

 The ability to capitalize on the program’s experience, its relationships with state 
regulators, and the knowledge about CCS it has amassed in preparing the proposed 
UIC Class VI rules.7 

 GS regulation under UIC can be made as consistent as possible with regulation of 
closely related activities, such as produced water disposal8 and CO2 injection for 
enhanced oil recovery (EOR), and potential transition of sites from EOR to GS can 
be managed more efficiently. 

 EPA and its designated state-level counterparts are positioned to balance the 
numerous environmental interests and tradeoffs associated with the environmental 
and human health effects of GS, climate change, groundwater quality and (in 
cooperation with state oil and gas, hard mineral and natural resource regulatory 
agencies) conservation of natural resources.  

Starting afresh could also accomplish the objectives outlined above, but basing GS 
regulation entirely on new authorizing legislation has significant disadvantages. It is 
contingent on the nation having the political will to enact both climate change policy and 
legislation enabling advanced coal technologies with CCS as a means of achieving 
greenhouse gas reduction goals. Politically this is a complex equation requiring a willingness 
to compromise between states and regions that is not yet in evidence in the U.S.9 The 
uncertainty of accomplishing this approach, ambiguity about what might emerge from the 
inevitable process of political compromise, and the possibility that it would take a long time 
could discourage utilities and their commercial backers from making investments in CCS. 
We believe that legislation amending the UIC program would be as effective as creating a 
new regulatory regime exclusively for GS, and that this approach is more politically feasible.  

4. Required Federal Legislative and Administrative Action 

Creation of a comprehensive, performance-based regulatory framework will require new 
federal legislation covering GS, as well as amendments to the Safe Drinking Water Act 
(SDWA) and modifications to the Underground Injection Control (UIC) well permitting rules. 
Specifically, the following legislative and administrative actions at the federal level are 
necessary. 

Geologic Sequestration Enabling Legislation: Federal legislation should be enacted that: 

 Declares that sequestering CO2 in deep geologic formations to mitigate the 
detrimental effects of climate change is in the public interest; 

 Addresses the issue of access to and use of deep geologic pore space;1 
 Directs UIC regulators to coordinate with regulators in charge of greenhouse gas 

emissions accounting for the U.S.;4 
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 Obligates GS project operators to contribute on the basis of their operating 
performance to a revolving fund to cover long-term stewardship;5 and, 

 Creates an independent public entity (the Federal Geologic Sequestration Board) to 
approve and accept responsibility for appropriately closed GS sites.5 

Amendments to the Safe Drinking Water Act: Amendments should direct UIC regulators to 
promulgate rules that: 

 Address all environmental, health and safety issues associated with GS; 
 Are based principally on adaptive, performance-based standards, as opposed to 

procedural or design standards;  
 Include mechanisms to balance and resolve conflicts between multiple 

environmental objectives; and, 
 Structure the relationship between federal and state GS regulators.  

Because of the constraints of its statutory mandate under the SDWA, the UIC regime in its 
current form cannot comprehensively manage all potential risks that arise in connection with 
GS operations. Amendments should authorize UIC regulators to assess and manage all 
potential risks to human health or the environment from GS, including risks to other natural 
resources and risks of CO2 migrating to the surface. Having comprehensive GS risk 
management oversight housed with one regulator is more efficient for both public and 
private actors. 

Amending legislation should specify that GS rules be based on adaptive, performance-
based standards, as opposed to design standards, to the extent practicable. Performance-
based regulation uses rules that hold operators responsible for meeting environmental 
objectives without detailed procedural specifications for such things as well construction. 
Such an approach is inherently more adaptable than the command and control approach 
that has dominated U.S. environmental regulation. Regulations for geologic sequestration 
that specify performance objectives, rather than detailed procedures, will be applicable to a 
wide range of sequestration geologies and project types. Legislation should acknowledge 
the concept of learning-by doing—that is, operators should be encouraged to learn about 
the behavior of the injected CO2 in their project and, within a prudent and safe range, be 
able to adapt their plans to manage unexpected behavior without the threat of having their 
permits canceled. Additionally, the thresholds that would result in the regulator requiring 
remediation or withdrawing the permit should be well established and clear to both the 
operator and the public. Adaptable regulation should give regulatory certainty to individual 
projects, while providing a means to gather, digest, and implement new knowledge 
generated by the ongoing operation of growing numbers of CCS sites. An adaptive process 
that sets firm environmental objectives would ensure that environmental, health, and safety 
risks are well managed, and also give investors the certainty required to make large 
investments into CCS projects. 

Because the SDWA places protection of drinking water aquifers (independent of quantity or 
depth) above all other objectives, it cannot address the tradeoffs between risks to 
groundwater and risks from climate change. As it pertains to CCS, legislation should amend 
the SDWA to authorize mechanisms to balance protection of underground sources of 
drinking water (USDW) with other compelling national interests, such as mitigating climate 
change. As mandated by the SDWA, the UIC Program rules have been developed with the 
objective of preventing any migration of injected fluid or other contaminants into USDWs. In 
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practice, however, regulatory treatment of injectate migration has been less clear-cut. For 
example the experience in Florida, where injected wastewater migrated into an overlying 
aquifer,10 suggests that it would be highly desirable to have arrangements in place ahead of 
time to allow balancing of multiple environmental interests. While this concept is 
controversial, it simply makes overt the often un-acknowledged fact that regulators are often 
called on to balance multiple environmental objectives.  

Amending legislation should also structure the relationship between state and federal UIC 
regulators for implementation of GS regulations. We believe that overall authority for 
regulation of GS should remain with the EPA, with states and tribes able to apply for primary 
enforcement responsibility to implement the expanded UIC Program for GS within their 
borders, as with the existing UIC program. However, the EPA should handle primacy for 
permitting GS projects separately from primacy for other types of injection wells, under new 
criteria in revised UIC rules. These criteria should include an evaluation states or tribes 
ability to assess the adequacy of large geologic reservoirs and an evaluation of their ability 
to safely oversee the ongoing operation of GS projects. The new criteria should also 
authorize creation of interstate compacts where GS sites span the borders of states with 
primacy, in order to harmonize and streamline regulatory requirements. 

Modifications to UIC rules: EPA will need to expand and revise its proposed GS rules to 
implement the new enabling GS legislation and the amendments to the SWDA, and to 
address issues raised during the public comment period on the proposed rules.11 

5. Conclusion 

Creation of a comprehensive, performance-based GS regulatory framework will require new 
GS enabling legislation, amendments to the SDWA, and modifications to existing UIC rules. 
Our recommendations for these changes are presented on the first page of this policy brief. 
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About the CCSReg Project 

The CCSReg Project is an interdisciplinary project which aims to design and facilitate the 
rapid adoption of a U.S. regulatory environment for the capture, transport and geological 
sequestration of carbon dioxide. Our objective is to assure that CCS will be done in a 
manner that is safe, environmentally sound, affordable, compatible with evolving 
international carbon control regimes (including emissions trading) and socially equitable. 

The project is anchored in the Department of Engineering and Public Policy at Carnegie 
Mellon University. Other members of the project team are located at the Hubert H. 
Humphrey Institute of Public Affairs at the University of Minnesota, the Institute for Energy 
and the Environment at the Vermont Law School, and the Washington, DC law firm of Van 
Ness Feldman. 
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