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ThE rEguLaTioN oF carboN dioxidE
EmissioNs has been a contentious issue at
both the state and federal levels. although federal cap-and-trade legislation died in the senate last year and the political tides have turned
against new legislation regulating carbon dioxide emissions, on Jan. 2, 2011, the u.s. economy became “carbon constrained” through the
u.s. Environmental Protection agency’s (EPa)
actions taken to regulate greenhouse gases
under the clean air act. as a result, large stationary sources of greenhouse gases (ghgs)
have found themselves in the position of having to find control technologies to reduce their
ghg emissions.
One such control technology is called carbon capture and
storage (CCS). This technology is considered by some to fulfill
a key role in achieving reductions in GHG emission levels, and
particularly as a viable technology for reducing GHG emissions
from large sources such as coal-fired power plants, cement manufacturing facilities, and natural gas-fired power plants. CCS is
the process of capturing the carbon dioxide from an emissions
stream and injecting the captured carbon deep underground
into a geologic formation such as a depleted oil reservoir, saline
aquifer, or other formation. The carbon dioxide is captured from
the facility’s emissions gas using an advanced solvent that is run
through a scrubbing device that causes the emissions gas to
make contact with the solvent. The captured carbon dioxide is
then pressurized, liquefied, transported via pipeline, and injected into an underground formation.
While this technology is not yet commercially available, the
power industry, in cooperation with public-private partnerships, has made significant strides in bringing this technology
to market. When CCS becomes commercially available, new
and modified sources of GHGs will be required to use this
technology as a part of the Clean Air Act’s Best Available Control Technology (BACT) requirement. In order for CCS to
become a true solution for the reduction of carbon emissions,
however, all stages of CCS must work — capture, transportation, and injection — and legal mechanisms must be implemented to allow each of these stages to proceed.
Capitalizing on its beneficial geologic conditions and its
experience in the oil and gas industry — where the injection of
CO2 into oil and gas reservoirs has been used to enhance the
recovery of oil and gas for decades — Texas was one of the first
states to pass legislation related to CCS. Senate Bill 1387 was
passed by the Texas Legislature in 2009 with the intended goal
of creating a separate permitting program for those reservoirs
that yield limited hydrocarbon production and saline aquifers
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directly above and below those aquifers. The bill directed the
Railroad Commission of Texas to develop rules to regulate
injection of CO2 into these reservoirs. In December 2010, as
directed by S.B. 1387, the Railroad Commission finalized its
rules. S.B. 1387 and the rules promulgated by the Railroad
Commission reflect an important first step in the implementation of Texas’ program related to the underground injection of
CO2. There are, however, several issues that remain unresolved
in Texas’ program. Two unresolved issues with regard to the
legal and regulatory framework will be discussed in this article:
(1) pore space ownership and rights acquisition and (2) longterm liability and long-term stewardship. The purpose of this
article is to discuss these key areas of legal uncertainty with
regard to CCS in Texas. Because of the significance of these
issues and the uncertainty that results from their lack of resolution, further refinements to the law will be required in the
coming years before projects will be brought to scale in Texas.

Pore Space Ownership Issues
There are numerous unresolved questions associated with
CCS, but pore space ownership is perhaps the most significant,
as well as the most contentious issue.
As it relates to pore space ownership, there are two issues that
are yet to be addressed under Texas law. The first is the question
of which estate owns the pore space: the mineral estate or the
surface estate? The second issue is the mechanism for acquiring
such rights.
The issue of pore space ownership is important because pore
space is a consumable resource: if CO2 is being stored in a particular formation, the pore space is occupied and may not be
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used for other purposes. The issue of pore space ownership is
particularly relevant when the mineral estate has been severed
from the surface estate. Two distinct issues are created under
this situation: (1) the estate from which storage rights need to
be obtained and (2) the ability of the mineral estate owner to
exercise his or her rights. Most jurisdictions have yet to determine whether the mineral or surface estate owner owns the
pore space. Under Texas law, the question of whether the pore
space is owned by the surface estate or the mineral estate is relatively unsettled, although it is likely that the pore space is
owned by the surface estate except in limited circumstances.1
Given the contentious nature of such issues, and the fact that
such risks can derail projects, it is important that states clearly
delineate and define property ownership matters for such projects. Until this issue is clarified by the Legislature or the Texas
Supreme Court, the most prudent approach for an operator to
avoid various legal claims (e.g., trespass) may be to obtain the
pore space rights from both the mineral estate and the surface
estate.2
Additionally, a legal framework for obtaining storage rights
must be created to address the issues that arise from a mineral
or surface owner that is unwilling to sell or lease rights to storage. There are two potential frameworks: eminent domain and
unitization. Eminent domain would give the operator the right
to condemn the needed pore space rights from the owner of
those rights.3 To offset the power of eminent domain granted to
the operator, the power could be accompanied by an obligation
to accept carbon dioxide into the storage facility. Compulsory
unitization is a similar mechanism that would allow the entire
storage facility to be treated as a unit; this arrangement is more
appropriate in the context of enhanced oil recovery. A compulsory unitization statute would allow a storage operator to unitize an area provided that a certain percentage of the mineral
estate owners within the unit had agreed to unitize.4

Overview of Long-Term Liability,
Long-Term Stewardship, and Closure Standards
Long-term liability and long-term stewardship are important issues that will need to be addressed in all states that will
be home to CCS projects. Although many papers use these
terms interchangeably, liability and stewardship are, in fact, distinct concepts that will require a different set of considerations
to fully promote CCS. In this article, long-term liability will be
used to refer to the allocation of liability between the operator,
landowners, and the State for adverse events that may occur
during the injection phase and post-closure phase. In contrast,
long-term stewardship will be used to refer to the set of issues
associated with ensuring that the carbon dioxide remains emplaced
in the reservoir and does not escape into the atmosphere. Stewardship primarily involves those policies commonly referred to as
long-term monitoring, verification, and reporting.
There are three distinct timeframes for which the operator’s
liability must be defined by policymakers: during injection operations, the time period between cessation of injection and regulatory closure, and after the facility has been granted regulatory
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closure. While long-term liability is primarily concerned with
the operator’s liability after cessation of injection (or perhaps
after closure), operating issues also relate to long-term liability.
The imposition of financial assurance obligations is the mechanism used by various states to assure that funds will be available
to pay for the safe and proper closure of storage facilities.
Under all regulatory programs currently in place, financial
assurance obligations cease after regulatory closure of the facility. In addition, regulatory closure can also be used as a trigger
for liability-shifting events. As a result, some discussion of the
types of closure standards that have been developed by different
states is warranted.
Under the state programs currently in place, in order for an
operator to obtain regulatory closure, the operator must meet certain performance standards, and, in most cases, a certain period
of time must elapse between cessation of injection and closure.

Transfers of Liability to the State
And Limitations on Liability
The most significant of all long-term liability issues is
whether the framework provides for a transfer of liability to the
state after closure of the facility. This type of framework greatly increases certainty to operators that are seeking assurances
that at some point — after meeting robust performance standards that demonstrate that the facility poses no risks to the
public — they will be able to walk away from the facility with
no further liability from the operation.
Although Texas has extensive experience with storing carbon
dioxide underground in connection with enhanced oil recovery, CCS on the scale that could eventually be required would
present risks that are difficult to fully quantify. Long-term liability is a critical issue that must be solved before CCS will be
implemented to scale. CCS creates a number of what some
commentators label as low probability but nevertheless highconsequence risks. CCS operations will have the potential to
impact valuable subsurface resources, including freshwater
aquifers, mineral deposits, and wildlife habitat. Robust permitting mechanisms have been developed using state-of-the-art
geological modeling to ensure that no adverse consequences
occur, but there are risks associated with CCS. Additionally,
there is financial risk associated with adverse events that result
in CO2 escaping to the atmosphere, because carbon credits will
likely have been issued for CO2 placed underground.
Although the risk of a catastrophic event is nominal (given
the robust closure standards that are often in place), the financial risk is too great for most operators to accept. In this stage
of the market, insurers are not yet willing to accept the longterm liability associated with these projects. If operators and
insurers cannot bear the risk, the state may need to step in to
correct this market failure.
Several states have done just this, including Louisiana and
North Dakota. North Dakota statute provides that the state will
acquire title to the CO2 stored underground and will possess all
responsibility associated with the stored CO2.5 Louisiana similarly provides for a transfer of liability to the state with a few
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limited exceptions for fraud.6 Louisiana’s transfer of liability is
guaranteed by the trust fund created under its statute.7
Texas currently does not provide for any transfer of liability.
Texas statute does provide that the state will take over longterm monitoring, verification, and reporting (MVR) post-closure, but this is an issue of stewardship, not liability.8 As discussed
above, operators may be unable to develop CCS projects
because of the challenging risk management issues associated
with these projects. A scheme for the transfer of liability will
likely have to be created before significant projects are implemented.
A related issue is whether the state statute provides a cap or
limitation on the operator’s liability from operation of the storage reservoir. Such a provision provides legal certainty for operators and allows potential operators to determine the upper end
of its potential liability from operation of a geologic storage
facility. Currently, Louisiana is the only state that provides any
type of limit on civil liability. Louisiana statute limits the operator’s liability for compensatory damages for non-economic loss
at $250,000 per occurrence.9 The cap is extended to $500,000
where the damages for non-economic loss suffered by the
plaintiff were for wrongful death; permanent and substantial
physical deformity; loss of use of a limb or loss of a bodily
organ system; or permanent physical or mental functional injury
that permanently prevents the injured person from being able
to independently care for him- or herself and perform life-sustaining activities.10 It should be noted, however, that economic
losses are not capped in any way. This cap would not apply to
long-tail events that result in economic damages, such as damage to a freshwater aquifer or other environmental damage.
Texas statute does not currently provide such a cap on civil
liability for non-economic losses arising from adverse events at
CCS operations. Such a cap would provide operators with an
upper limit on a key component of risk exposure and could
simplify the process for operators to obtain financial assurance.

State-Managed Long-Term Liability Funds and LongTerm Monitoring, Verification, and Reporting
By providing for a transfer of liability to the state, the state
is accepting the risk associated with the CCS project in perpetuity. One way for states to mitigate this risk is through the creation of long-term liability trust funds. The Interstate Oil and
Gas Compact Commission’s (IOGCC) model framework for
CCS legislation and regulations includes a proposal for a longterm trust fund that essentially pools risk and acts as an insurance fund. Operators pay into the fund, typically a fee tied to
tons of CO2 injected within the state. In turn, operators are
released from specific liability, which is assumed by the state to
be paid for from the proceeds of the trust fund.
The IOGCC recommends that such a fund be created and
funded by a fee or tax paid by operators. Under the IOGCC
recommendation, the trust fund would be used for long-term
MVR and for remediation of any mechanical issues associated
with remaining wells at the site after closure.11 Because the goal
of CCS is to ensure that the carbon dioxide remains underVol. 74, No. 5 • Texas Bar Journal 401
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ground indefinitely, some level of monitoring will likely be
required well into the future to ensure that no leaks are occurring and that there is no migration of the CO2 plume underground. It is not yet clear how long monitoring must take place,
how frequently monitoring must be conducted, or which parameters must be addressed. Nevertheless, long-term MVR and postclosure remediation are the responsibility of the state under the
IOGCC recommendation. In this way, operators would essentially pre-pay for these services.
Currently, most states provide that long-term MVR (after
regulatory closure) is the responsibility of the state to be paid
for by funds contributed by the operator during the injection
phase of the project. North Dakota has created a trust fund,
but the money in the fund may only be used for long-term
MVR. Because North Dakota law provides for a transfer of liability to the state, it is not clear how North Dakota intends to
pay for adverse events associated with the state’s ownership of
the CCS projects. Louisiana adopted a hybrid approach, creating a trust fund that is explicitly to be used for the mitigation
of risk to the state for accepting liability associated with the
transfer of liability.12
Texas statute provides that the trust fund may be used for
long-term MVR and for limited remediation expenses.13 However, it is still the responsibility of the operator to develop a
post-closure monitoring plan, which must be approved by the
Railroad Commission.14 Further, as discussed above, Texas law is
silent on the question of whether liability transfers to the state
after regulatory closure of the facility. Consequently, while
operators are not responsible for monitoring of the facility after
regulatory closure, the operator may remain liable for any issues
that may arise post-closure. As discussed above, this ultimately
means that the operator is indefinitely liable for the geologic
storage facility. It remains to be seen whether operators will be
willing to accept this risk in perpetuity.

Conclusion
Carbon capture and storage has the potential to play a key
role in mitigating CO2 emissions and alleviating atmospheric
concerns related to greenhouse gases. A prerequisite for the
adoption and full-scale implementation of this technology is
the resolution of regulatory and legal uncertainties. Texas has

put into place a legal framework for the permitting of CO2
reservoirs. There are, however, certain gaps that exist in current
law. Pore space ownership and long-term liability/stewardship
are two critical issues that need to be addressed for the technology to be implemented at a commercial scale. It is important
for Texas to provide clarity for developers of CCS projects with
regard to ownership rights and the manner in which such rights
can be granted (via condemnation or unitization). Of course,
no project can be implemented without the resolution of liability concerns. In the CCS context in Texas, the liability concerns and uncertainties arise after the regulatory closure of such
sites. The fundamental question at that stage is: Who is responsible after an operator is granted regulatory closure of a site
(which is the point in time where the operator has fulfilled all
the regulatory hurdles in demonstrating that the site meets
human health and environmental concerns)? The Texas Legislature is in the best position to address these issues.

Notes
1. Compare Humble Oil Refining Co. v. West, 508 S.W.2d 812, 815 (Tex. 1974)
(stating that the surface estate “includes not only the surface and mineral estates,
but also the matrix of the underlying earth, i.e., the reservoir storage space” (citing Emeny v. United States, 412 F.2d 1319, 1320–23 (Ct. Cl. 1969)), with
Mapco v. Carter, 808 S.W.2d 262 (Tex. App. — Beaumont 1991), rev’d in part
on other grounds, 817 S.W.2d 686 (Tex. 1991) (holding that the owner of the
mineral estate owned the “pore space,” i.e., a cavern created in a salt dome by
leaching the salt). See also Owen L. Anderson, Geologic CO2 Sequestration: Who
Owns the Pore Space?, 9 Wyo. L. Rev. 97, 105–06 (2009) (“Notwithstanding
Mapco, surface owners have the stronger argument for ownership of pore spaces
and hence subsurface CO2 sequestration rights that are not related to EOR.”).
2. This approach is commonly employed by natural gas storage operators in Texas
and ensures that the gas storage operator is not liable for trespass.
3. Operators of gas storage reservoirs in Texas currently have the power of eminent
domain, provided that the operator has acquired, by means other than condemnation, 66 2/3 percent of the ownership of the minerals, working interests, and
royalty interests of the storage facility. Tex. Nat. Res. Code §91.180.
4. See, e.g., N.D. Cent. Code §38-08-09.4 (providing for compulsory unitization
where 80 percent of the owners within a unit have agreed to unitize).
5. N.D. Cent. Code §38-22-17(6).
6. La. Rev. Stat. Ann. §30:1109(A)(1).
7. Id. §30:1110(C).
8. Tex. Nat. Res. Code §120.003(d).
9. La. Rev. Stat. Ann. §30:1109(B)(1).
10. Id.
11. Interstate Oil & Gas Commission, supra note 4, at 34.
12. La. Rev. Stat. Ann. §30:1110(C).
13. Tex. Nat. Res. Code §120.003(d).
14. Tex. Water Code §27.047(1); 16 Tex. Admin. Code §5.206(d), (j)(2).
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