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Policy Brief: Compensation, Liability and Long-Term Stewardship for CCS 
 
For carbon capture and sequestration (CCS) to be deployed commercially at large-scale, 
workable liability rules for geologic sequestration (GS), as well as a program for long-term 
stewardship of closed sequestration sites, will need to be in place. This policy brief reviews 
current liability rules for personal injury, property damage, and trespass claims arising out of 
GS operations, options for any necessary changes in those rules, and recommends a 
federally administered long-term stewardship program. 
 
 
Recommendations: 
 
 Operating commercial GS projects should remain subject to liability rules under 

otherwise applicable State and Federal law and should rely on the private insurance 
market, or mutual insurance, for risk management. 

 A federal program operated by a Federal Geologic Sequestration Board ("FGSB") 
should be created to oversee the long-term stewardship of adequately closed 
injection projects. The FGSB should be an "independent agency," but housed within 
an existing federal agency for purposes of administration. It should administer, and 
be financed by, a revolving fund that is based upon risk-based assessments on GS 
projects during their operating life. 

 Once an injection project is completed and regulators determine that the project 
meets established standards and does not present unreasonable health, safety, or 
environmental risks, it should be transferred to the federal long-term stewardship 
program along with all liability and responsibility for compensation.  

 Any necessary remediation or compensation payments during the stewardship 
phase should be the responsibility of the FGSB, and should be disbursed from the 
revolving fund. The FGSB could also make the fund available for emergency 
remediation of sites not yet covered by the long-term stewardship program (with the 
prior requirement that the FGSB will recover costs of remediation from the project 
operator or other parties). 

 Depending on the timing of general federal CCS legislation, it may be necessary to 
establish a stop-gap federal indemnity program for the stewardship phase of "first-
mover" projects. Those projects should ultimately be covered by the stewardship 
program outlined in this brief. 
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1. Introduction 

Among the issues that must be addressed if CCS is to become a large-scale, commercially 
viable means of reducing U.S. CO2 emissions is the question of what liability rules apply and 
who is responsible for long-term care, or "stewardship", of closed CCS sites. Specifically: 

 What will be the liability of GS project operators (and other entities) for personal 
injury, property damage, trespass, and nuisance claims that arise out of GS 
operations? 

 What is the appropriate institutional framework for managing GS sites after closure? 

1.1. Liability 
 
Liability rules are important because they determine whether, when and to what extent 
members of the public will be compensated for any losses they may bear if GS operations 
go awry. And, without clear and workable liability rules that permit project operators to 
assess their risk exposure, project developers may not be willing to pursue commercial 
scale GS project that can meaningfully reduce CO2 emissions from coal-fired power plants 
and other major sources of CO2.1

 Reinforce incentives for prudent siting, operation, and closure of GS projects. 

 A liability regime for GS, thus, will need to satisfy a 
number of public policy objectives: 

 Assure availability of compensation for economic losses to the public in case of 
property damage or personal injury during the period of operation and after closure. 

 Provide clear rules for, and an efficient system for adjudicating, compensation claims 
and assessing financial responsibility for payment of these claims. 

GS projects that inject and sequester CO2 in deep geologic formation pose some unique 
problems for determination of liability and allocation of risk that vary according to the phase 
of operation of the project. These phases are: (1) the operating phase—the period of site 
preparation and active injection; (2) the post-injection phase—the period after injection has 
ceased, but while the operator still maintains control of the project and has responsibility for 
its continuing safety and environmental integrity; and (3) the long-term stewardship phase—
after regulators have found the project presents no apparent risk to health, safety or the 
environment, so that project can be "closed" and control transferred to an entity that will be 
responsible for long-term stewardship of the project.2 As we discuss below, each phase 
carries a different set of risks that require a tailored liability and management structure. 

In discussing liability issues, the principal focus of this briefing paper will be on public 
liability—that is, the liability to members of the public for personal injury, property damage, 
trespass and nuisance. We address elsewhere regulatory liabilities under existing law and 
the need for additional regulatory measures.3 With respect to contract liability issues, we see 
little policy rationale for statutory modification of contractual obligations arising out of GS 
operations—those matters are best left to negotiation of the parties. 

1.2. Stewardship 
 
Establishing the legal and institutional framework for long-term stewardship is essential to 
ensuring that, many decades hence, a publicly-governed and financially responsible entity 
will be available to monitor closed GS sites, undertake any necessary remediation, and 
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provide the public with assurance that compensation will be paid for damage to persons or 
property. This briefing paper lays out a set of recommendations for long-term stewardship 
for closed GS sites that, in our view, meets this need. 

2. Existing Tort Law Framework 

Absent federal or state statutory changes, the existing framework for determination of public 
liability is found in the tort law system established under state law, and administered by state 
and federal courts. This system governs compensation for civil wrongs, including personal 
injury, property damage, trespass and nuisance. This system varies from state to state and 
is an amalgam of judge-made common law rules on liability and statutory provisions enacted 
in each state over a period of several centuries. 

Liability rules for unintentional torts (unintended harm to persons or property) fall along a 
spectrum. At one end of the spectrum is strict liability (Figure 1). Under strict liability, the 
person responsible for an activity, regardless of how carefully it was performed and how 
unintentional the consequences, can be held liable if the activity causes injury to another. 
Today, products liability cases are often litigated under a strict liability standard. At the 
opposite end of the spectrum sits the inherent risk model in which the plaintiff assumes the 
risk of injury. An example of the application of this model is liability rules for recreational 
sports. For instance, the operator of a baseball stadium or a ski area ordinarily would not be 
held accountable for a spectator’s black eye from a foul ball or a skier’s broken leg. 
Negligence, both simple and gross, fills out the middle of the spectrum. Negligence implies 
that a party owed another a duty of care for a particular action, it breached that duty, and as 
a result, an injury occurred. Gross negligence requires a showing by the injured party that 
the defendant consciously or recklessly disregarded the duty owed to the injured party. 

 
Figure 1. Spectrum of alternative strategies for addressing liability from the perspective of 

the project operator. 

To receive compensation under tort law, an injured party must prove harm occurred, its 
cause, and a breach of the applicable standard of care.4 For this reason, the tort system 
works best when dealing with hazards that have discrete, easily traceable causes. However, 
when assigning responsibility for harm is difficult, tort law is an imperfect and inefficient 
system to enforce an obligation to compensate for injury, particularly, in areas of high 
scientific complexity.5 Potential tort liability may also provide inappropriate signals to 
businesses that engage in socially beneficial, but potentially dangerous, activities because 
litigation outcomes are highly uncertain, deterring many firms from entering the market. For 
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other, less-risk adverse firms, a system of pure tort liability may be an ineffective means of 
encouraging responsible behavior because high transaction costs often deter injured parties 
from bringing suit.6 

Over the years, state legislatures and Congress have modified the common law tort system 
by statute to promote specific policy goals. Workers compensation laws are one example. 
They provide injured workers with direct compensation based on a statutory schedule, but 
preclude liability adjudications in court. Employer-funded insurance or pooled employer 
contributions fund the compensation program. At the federal level, the Price-Anderson Act7 
modifies the damages an injured party can collect from operators of nuclear power plants as 
a result of a nuclear incident by barring punitive damages, and imposing a cap on total 
damages that can be collected in connection with a nuclear incident. Plant operators must 
obtain individual plant liability insurance and must participate in an industry-wide 
retrospective rating plan to provide a second tier of liability coverage. The Act immunizes 
nuclear power plant operators from public liability for amounts that exceed their level of 
private liability insurance.8 Should damages exceed this level, Congress may provide 
additional compensation to protect the public.9 

In another example, the Trans-Alaska Pipeline Authorization Act (TAPAA)10 created a 
damages cap for injuries resulting from the transportation of oil along and from the Trans-
Alaska Pipeline.11 Strict liability is in effect up to the level of the cap, but injured parties can 
recover damages in excess of the cap on a showing of the responsible parties’ negligence.12 

3. Application of Existing Tort Law Framework to GS 

An effective GS public liability scheme will need to account for the different phases of a GS 
project’s lifecycle, from operation through long-term stewardship. Each phase carries a 
different set of risks. The risks to health, safety and the environment from GS activities is 
expected to be highest during the operational period of a project and then will likely decline 
post-injection as buoyant CO2 is trapped in the subsurface through both physical and 
chemical mechanisms.13 For well-characterized and "well selected, designed, operated and 
appropriately monitored" sites, the risk that CO2 will leak out of the geologic formation in 
which it is injected is very low.14 During the pre-operational, operational, and immediate 
post-closure phase of a GS project, risk exposure is expected to be similar to that for 
underground injection of chemical and other wastes and to various oil and gas production 
operations, particularly CO2-flood enhanced oil recovery.15 The nature and extent of liability 
risks is not unfamiliar to the project participants, and companies can assess these risks.16 
The risks are sufficiently known and quantifiable such that commercial insurance is likely to 
be available and obtainable at reasonable costs.17 A mutual insurance program, similar to 
that used under the Price-Anderson Act, may also be a useful tool. It does not appear that 
GS specific changes in the liability regime will be required for these stages, except in the 
circumstance of "first mover " projects, discussed below. 

In the long-term stewardship stage, during which GS projects must sequester CO2 for 
centuries, it will be much more difficult to detect and assign responsibility for any harm that 
might occur, among other reasons, the period between injection and potential injury could 
be many decades,18 and injuries related to GS activities may have multiple untraceable 
causes.19 Determining whether an injury was caused by a particular project operator will 
require a time consuming and expensive inquiry. And, because lay juries are the primary 
decision makers, the outcome of the inquiry may not reliably establish the cause or extent of 
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harm.20 As a result, any compensation for injury to persons or property is likely to be slow in 
coming, uncertain in amount, and encumbered by high costs of administration (i.e., legal 
expense). In addition, even if plaintiffs obtain a favorable decision, there is no certainty at 
this stage in the project’s life that there will be a defendant around who can satisfy the 
judgment. 

In addition, relying on current law would likely chill investment in CCS. The current system 
presents major uncertainties as to the incidence and degree of liability for project operators 
and others involved in a GS project. And commercial insurance is unlikely to be available to 
cover liability risks of the projects for the extended period after they complete injection and 
closure.21 As a general matter, for commercial insurance to be available the following 
conditions will need to be satisfied: (1) a sufficient number of similar and uncorrelated 
events to allow for risk pooling—GS may be too new to allow for risk pooling; (2) clearly 
calculable losses—more calculable during injection than during long-term stewardship 
phase; (3) a well-established time period for potential losses—long-term stewardship could 
last hundreds or thousands of years; (4) frequent enough losses to calculate premiums; and 
(5) that the insured party has no incentive to cause loss.22 These criteria are not likely to be 
met in the long-term stewardship phase for GS projects. 

Thus, for all of these reasons, for the long-term stewardship phase, current tort law is likely 
to be an incomplete, uncertain and inefficient means of providing compensation and 
apportioning liability for GS projects.23 

4. Alternative Public Liability Regimes For GS 

If policy makers agree that the existing State tort law system does not work for the GS long-
term stewardship phase, they can look at a number of potential modifications. Described 
below are three alternative models to deal with public liability risks associated with GS 
projects in the long-term stewardship phase: a public insurance model, an indemnification 
model, and a direct compensation model. 

The first two models retain the basic tort law framework under existing state tort law, but 
layer on insurance or indemnification programs that provide the public with greater 
assurance that damage awards will actually be paid, and that reduce some of project 
operators’ financial exposure to tort liability. The third alternative, direct compensation would 
not rely on existing state tort law to determine whether or to what extent compensation 
would be provided to injured members of the public—rather it would permit a federal agency 
to establish compensation rules, adjudicate claims, and pay these claims out of an operator-
funded revolving fund. 

4.1. Public Insurance 
 
Generally, public insurance programs are considered where there is a market failure such 
that the commercial insurance industry, or possible mutual insurance pools, is not offering 
necessary coverage. Under the public insurance model, a public agency offers a liability 
insurance policy to project operators and upstream entities, at a premium established to 
cover anticipated losses. The policy can include deductibles, co-insurance, and limits on 
liability. The program can also provide that the insured party will be relieved of liability, in 
whole or in part, once the coverage limits in the policy are exceeded. If not properly 
designed, this model, and the indemnification model discussed below, risk encouraging 
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"moral hazard" behavior whereby project operators act with less vigilance towards safety 
due to the insured’s limited exposure to liability. A federally-backed insurance (or indemnity) 
program in which premiums are set too low can inappropriately shift the burden of long-term 
liabilities to taxpayers.24 

4.2. Indemnification 
 

In an indemnification model, a public agency, such as the federal government indemnifies 
project operators for public liability. The program may cap private entities’ liability for tortious 
activities. Project operators may (or may not) be required to pay into a pooled fund that will 
offset all or part of the cost to the public entity in providing indemnification. Indemnification 
may be particularly useful as a model for early, smaller-scale GS projects, where liability 
risks are particularly difficult to assess and there is likely to be significant federal or state 
participation in the project. 

4.3. Direct Compensation 
 
The direct compensation model can be used during the long-term stewardship phase. This 
model is similar to the existing system for workers compensation where all employers pay 
assessments into a fund and the government decides injury compensation levels outside of 
the tort law system. In another example, the National Vaccine Injury Compensation 
Program25 allows individuals injured by a covered vaccine to obtain a financial recovery 
outside of the tort system. The Department of Health and Human Services administers a 
Vaccine Trust Fund, funded by an excise tax on each dose of vaccine purchases, to provide 
direct compensation to eligible individuals.  

Under this model, the government would pay claims related to GS projects directly to injured 
parties. By pooling liability risks and setting risk-based assessments, this model will average 
out the fluctuations among individual liability awards, and permit operators more readily to 
assess their ultimate financial exposure for the stewardship phase. However, as with 
indemnification, pooling risks may weaken an individual operator’s incentive to behave 
responsibly. To account for any perverse incentives, the direct compensation model could 
include a performance-based factor to participate in the pooling of liability. 

These alternative regimes for GS public liability, public insurance, indemnification, and direct 
compensation, could be enacted at either the state or federal level. While states that wish to 
encourage GS or to compete for GS projects may enact their own liability programs,26 
reliance on states alone could lead to a patchwork of legislation that may not usefully 
advance widespread deployment of GS. The CCSReg project recommends a federal 
legislative solution, but under a framework that can accommodate comparable state 
programs. 

5. Recommendation 

5.1. Overview 
 
The CCSReg Project recommends a liability regime that provides direct compensation 
during the long-term stewardship phase of GS projects, but retains tort law for the 
operational and post-injection phases. Under the proposal, operating commercial GS 
projects would remain subject to liability rules created by otherwise applicable state and 
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federal law and would rely on the private insurance (which appears to be commercially 
available) for risk management. The GS project operator would remain responsible for the 
site for a defined period after closure. Once regulators determine that a closed project 
presents no unreasonable risk to health, safety or the environment, the project would be 
covered by a long-term stewardship program which would transfer liability and responsibility 
for compensation to a new federal agency, the Federal Geologic Sequestration Board 
("Board"). The Board would be an independent federal agency authorized to establish and 
administer the compensation programs, to administer a revolving fund ("Fund"), to set risk-
based fees to cover future monitoring, remediation and compensation costs, and to 
adjudicate claims against the Fund. It could also be used for emergency remediation in the 
earlier phases (with recourse back to the operator). 

The proposal would also authorize a stop-gap federal indemnity program for the post-
closure phase of "first-mover" projects. However, those projects would ultimately be covered 
by the stewardship program for commercial projects administered by the Board. 

By differentiating between the different phases of a project, the liability scheme can respond 
to the different levels of risk present during each phase. In addition, the creation of a special 
indemnification program for first-mover projects will allow early movers to develop GS 
projects before a mature private insurance market develops while also ensuring protection 
for the public against harm.27 

5.2. Specific Recommendations- First Mover Projects 
 
First-mover projects are GS demonstration projects or other GS projects that begin injection, 
or go to financial closing before the program for commercial projects (see below) is in place. 
A first-mover GS project would be subject to otherwise applicable state and federal liability 
rules during their operating life, and would be expected to rely on private insurance. After 
project closure, however, the Department of Energy ( "DOE ") is authorized, although not 
required, to enter into long-term agreements to indemnify the project sponsor for all or part 
of potential stewardship period liabilities. These commitments could be entered into in 
advance of appropriations, up to specified maximum levels. DOE, in consultation with EPA, 
could impose conditions designed to protect health, safety, and the environment, as well as 
the financial interest of the government. Once, the federal stewardship program for 
commercial projects became operational, first-mover projects would be transitioned into, and 
covered by, those programs. 

5.3. Specific Recommendations- Commercial Projects 
 
Operating Phase: During the operating phase, as with first-mover projects, project sponsors 
would remain subject to otherwise applicable state and federal liability rules and would be 
expected to rely on the private insurance market, or mutual insurance.28 During operation, 
the Board would assess each operating project a risk-based stewardship fee (per ton of CO2 
injected) to cover costs incurred and claims paid during the long-term stewardship period. 
Fees would be held in the Fund, to be disbursed in connection with stewardship-phase 
projects. However, the Board could draw on the Fund for purposes of emergency site 
remediation during the operation and immediate post-operational phases. The operator 
remains liable for these remediation costs.  
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Stewardship Phase: After injection operations have been completed, a GS project becomes 
eligible for Board stewardship. For this to occur, certification by the appropriate regulatory 
agency that injection and closure are complete and that the site does not present an 
unreasonable risk to health, safety or the environment must take place. This may occur a 
period of years after actual injection activities have ceased. Once certification is complete 
and the Board accepts the certification, the Board will take stewardship responsibility. At that 
point, the Board becomes responsible for monitoring of the closed project, for any necessary 
remediation of the site, and for payment of any compensation claims. Remediation and 
compensation are paid out of the operator-funded revolving fund. 

Delegation to State Agencies: The Board would be authorized to delegate stewardship 
responsibility to state agencies, and to enter into contracts to reimburse them for any costs 
of monitoring or remediation that they incur. The Board would remain responsible for 
compensation. 

Liability of Project Operator and Upstream Entities: Once the Board takes stewardship 
responsibility, the project operator and all upstream entities are relieved of all civil liability 
associated with the project (including regulatory obligations), except the operator remains 
liable for liabilities arising out of certain regulatory violations and contract claims (see below). 

Board Recovery From Operator: Notwithstanding the general release from liability that 
occurs once stewardship begins, the project operator remains liable to the Board for any 
compensation paid or remediation cost incurred by the Board as a result of (A) the project 
operator’s willful failure to comply with any regulatory requirement, or (B) any statement in 
connection with any stewardship certificate application that were false or misleading.29 In 
addition, project operators remain subject to claims under express contracts (including any 
contractual liability to CO2 producers for atmospheric leakage under a cap-and-trade 
program). 

Payment of Monitoring, Remediation, and Compensation Claims: Monitoring and 
remediation costs, as well as any compensation claims, are paid out of the Revolving Fund. 
If amounts in the Fund are insufficient to pay costs and claims, the Board can increase 
assessments to current operating projects or seek an advance from Treasury. 

Compensation Standards: The Board sets compensation standards and adjudicates all 
compensation claims. Compensation standards and the Board’s administrative procedure 
should be designed to provide reasonable and prompt compensation for economic losses in 
connection with the closed project (on a "claims made" basis). The Board would have 
exclusive jurisdiction over these claims subject to judicial review in federal courts. The 
Board’s compensation standards may depart from common-law tort rules as it determines 
appropriate. 

Remediation: Any site remediation at stewardship sites is pursuant to Board rules, but EPA 
may order emergency action. 

The CCSReg Project believes that this proposal strikes the right balance of incenting 
appropriate behavior by GS facility developers, ensuring compensation for any damages 
arising from GS facilities, and shaping a risk profile that will enable the GS facility 
investments. 
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WRI CCS Liability Workshop] (noting that industry representatives would not undertake CCS projects 
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from injection an incident occurs, the less effective common law systems are at assigning liabilities. 
24 One public insurance model criticized for its design is the National Flood Insurance Program 
(NFIP), administered by the Federal Emergency Management Agency (FEMA). The program limits 
insurance eligibility to properties located in communities with flood management regulations in place. 
42 U.S.C. § 4012(c) (2006). Although premiums, not tax dollars, are supposed to fund the program, 
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situations. 
25 42 U.S.C. §§ 300aa-10 to 300aa-34 (2006). 
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between well closure and regulatory agency certification of the site, if commercial insurance turns out 
to be unavailable. 
29 The specific recommended standard is as follows: The project operator shall remain liable to the 
Board for any compensation paid or remediation cost incurred as a result of (A) the project operator’s 
willful failure to comply with any regulatory requirement, (B) the reliance by the federal or state 
agency making the stewardship determination on any untrue statement of a material fact by the 
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project operator; or (C) the omission by the project operator of a statement of material fact necessary 
in order to make the statements made not misleading, (in light of the circumstances under which they 
were made) to the federal or state agency. 
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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. 

This project was made possible through support from the Doris Duke Charitable Foundation 
(Grant 2007117) to Carnegie Mellon University, Department of Engineering and Public 
Policy for the project, "Regulation of Capture and Deep Geological Sequestration of Carbon 
Dioxide". Additional funding for some analyses is provided by the National Science 
Foundation (SES-0345798) through the Climate Decision Making Center and the Carnegie 
Mellon Electricity Industry Center. 

More information on the CCSReg Project is available at: http://www.ccsreg.org/ 

http://www.ccsreg.org/�

