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OVERVIEW

THE GEOLOGIC
STORAGE OF.
CO, IS AMONG
THE MOST
IMMEDIATE
AND VIABLE
STRATEGIES
FOR MITIGAT-
ING THE RE-
LEASE OF CO,
INTO THE
ATMOSPHERE.

WHY STORE COZ?

The major components of greenhouse
gases are carbon dioxide, methane,
nitrous oxide, chlorofluorocarbons and
ozone. The “greenhouse” effect results in
the capture of radiation from sunlight by
preventing radiative heat from reflecting

back into space.

Although the greenhouse effect is

critical in making our planet warm and
habitable, the fact that concentrations of
CO, are increasing yearly raises con-
cern that it could be a primary factor in

global warming.

The interest of states in the geologic
storage of CO, arises because, in addi-
tion to conservation, it is among the
most immediate and viable strategies
available for mitigating the release of
CO, into the atmosphere.

Development of model laws and regula-
tions for geologic storage facilitates more
states beginning to put in place the criti-
cal legal and regulatory infrastructure for
CO, storage.

THE TASK FORCE

In December 2002, the IOGCC estab-
lished a “Geological CO, Sequestration
Task Force.” Its membership included
representatives from IOGCC member
states and international affiliate prov-
inces, state and provincial oil and gas
agencies, the U.S. Department of En-

ergy (DOE), DOE-sponsored Regional
Carbon Sequestration Partnerships, the
Association of American State Geolo-

gists and independent experts.

Funded by DOE and its National Energy
Technology Laboratory (NETL), the
Task Force undertook an examination
of the technical, policy and regulatory
issues related to the safe and effective
storage of CO, in subsurface geological
media (oil and natural gas fields, coal
seams and deep saline formations) for
both enhanced hydrocarbon recovery
and long-term CO, storage. This work is
referred to as Phase I.

A key conclusion of that report was

no other jurisdiction has the experi-
ence and expertise of the states and
provinces in the regulation of oil and
natural gas production and natural gas
storage — factors critical to the effective
regulation of the geologic storage of
carbon dioxide.

Although the Task Force recognized in
Phase I that states and provinces might
have statutory and regulatory frame-
works that could accommodate CO,
injection and storage, they also recog-
nized that some modification of those
frameworks would likely be necessary,
particularly for the post-operational

phase for which no regulations existed.

To this end, the Task Force, under the
sponsorship of DOE/NETL, began

work on a second project in 2006



(Phase II) to start development of this
detailed guidance document. Composi-
tion of the Task Force was much the
same as in Phase I, with the addition of
representatives from the U.S. Environ-
mental Protection Agency, the U.S.

environmental group who attended as

observers.
REPORT COMPONENTS

The most critical components of the

statute, a set of model rules and regula-
tions governing the storage of CO,

in geologic media and an explanation
of those regulatory components. Also
included is a report addressing the

ownership and right of injection of

Bureau of Land Management and an full report are a model CO, storage CO, into the subsurface.

GUIDING PRINCIPLES

Given the breadth and complexity of the regulatory issues addressed in the report, the Task Force relied on

several guiding principles in its drafting efforts.

SEAMLIESS - The statutory and regulatory framework developed needed to be seamless to maximize
economic and environmental benefits while providing a “cradle to grave” framework with fully integrated

regulatory oversight and clearly identified risk parameters for industry.

SIMPLE - The temptation to over-regulate for the exotic needed to be avoided by developing a simple
framework that initially addressed only those scenarios most likely to occur. It was recognized that, as nec-

essary, regulations would be amended in the future based on the experience gained in the initial projects.

FLEXIBLE and RESPONSIVE - “One size will not fit all.” Proposed projects will have many site-specific
variations throughout the states and provinces and therefore it was recognized that any regulatory frame-
work needed to be flexible and responsive to the site variations and developing technologies. Regulatory ex-
perience and technology developments are certain to change over time, and each project will only improve

the regulatory and technical knowledge base.

DOABLE - Given the speed at which this issue is progressing, a regulatory framework that can be rapidly
implemented and fielded was necessary. The Task Force recognized that problems will occur; however,

it also recognized that most of those problems are issues with which the states/provinces and oil and gas
industry have already dealt and will generally be easily solvable. The Task Force channeled its efforts to
prevent the regulatory framework development process to be side-tracked by not trying to resolve every
conceivable issue from the outset. The development of a regulatory framework will be an ongoing regula-

tory development process as experience is gained

POSITIVE PUBLIC PRESENTATION - Geologic storage of CO, is an integral part of a solution that
offers the potential for both economic and environmental benefits. Nothing will be achieved by regarding

CO, geologic storage as a regulatory protection solution to a waste problem.



IHE MODEL

RESOURCE MANAGEMENT
PHILOSOPHY

Geological storage of CO, is one of
several viable methodologies for reduc-
ing emissions of anthropogenic CO, into
the atmosphere. Because the production
of CO, is a consequence of the public’s
demand for and use of fossil energy, it is
arguably in the public interest to actively
participate along with industry in efforts
to reduce CO, emissions through geo-

logic storage.

Given the regulatory complexities of
CO, storage including environmental
protection, ownership and manage-
ment of the pore space, maximization
of storage capacity and long term li-
ability, geologically stored CO, should
be treated under resource management
frameworks as opposed to waste dis-

posal frameworks.

Regulating the storage of CO, under a
waste management framework sidesteps
the public’s role in both the creation of
CO, and the mitigation of its release into
the atmosphere and places the burden
solely on industry to rid itself of “waste”
from which the public must be “pro-
tected.” Such an approach lacking citizen
buy-in with respect to responsibility for
the problem as well as the solution could
well doom geological storage to failure
and diminish significantly the potential
of geologic carbon storage to meaningful-
ly mitigate the impact of CO, emissions
on the global climate.

A resource management framework, as
proposed by the Task Force, allows for
the integration of these issues into a uni-
fied regulatory framework and proposes a
“public and private sector partnership” to
address the long-term liability, given that
the release of CO, into the atmosphere

is at least partially a societal problem and
the mitigation of that release is likewise
at least partially a societal responsibility.

THE REGULATORY MODEL:
CRADLE TO GRAVE

1. LICENSING INCLUDING AMAL-
GAMATION OF STORAGE RIGHTS

The Task Force concluded that as part
of the initial licensing of a storage
project the operator must control the
reservoir and associated pore space

to be used for CO, storage in order

to allow for orderly development and
maximum utilization of the storage res-
ervoir. In the United States, the right
to use reservoirs and associated pore
space is considered a private property
right and must be acquired from the
owner. With the exception of federal
lands, the acquisition of these storage
rights, which are considered property
rights, generally are functions of state
law. Additionally, as part of the initial
licensing of a project an operator must
submit for state approval detailed
engineering and geological data along
with a CO, injection plan that includes
a description of mechanisms of geo-

logic confinement that would prevent

horizontal or vertical migration of CO,
beyond the proposed storage reservoir.
The operator is also required to submit
for state approval a public health and
safety and emergency response plan,
worker safety plan, corrosion monitor-
ing and prevention plan and a facility
and storage reservoir leak detection and

monitoring plan.

The rules also include requirements for
an operational bond that would be suf-
ficient to cover all operational aspects of
the storage facility excluding wells that
will be separately bonded.

2. THE STORAGE PHASE

During the storage phase the model
rules specify the procedures for permit-
ting and operating CO, storage project
wells to safeguard life, health, property
and the environment. The operator
must also post individual well bonds
sufficient to cover well plugging and
abandonment, CO, injection and/or
subsurface observation well remediation

and bond release.

The rules also specify design standards
to ensure that injection wells are con-
structed to prevent the migration of
CO, into other areas than the intended
injection zone. Provisions in the rules
also ensure that all project operational
standards and plans submitted during
the licensing phase are adhered to and
the projects and wells are operated in

accordance with all approved operating



parameters and procedures. Quarterly

and annual reports are required.

3. LONG-TERM MONITORING
AND LIABILITY

A major issue was how to deal with long-
term monitoring and liability issues. The
Task Force proposed a two-stage closure
period and post-closure period. The
closure period is defined as that period of
time when the plugging of the injection
well has been completed and continuing
for a defined period of time (10 years un-
less otherwise designated by the state reg-
ulatory authority) after injection activities
cease and the injection well is plugged.
During this closure period, the operator
of the storage site would be responsible
to maintain an operational bond and in-
dividual well bonds. The individual well
bonds would be released as the wells are
plugged. At the conclusion of the closure
period, the operational bond would be

released and the liability for ensuring the
site remains a secure storage site during
the post-closure period would transfer
to a trust fund administered by the state.
During the post-closure period, the
financial resources necessary for the state
or a state-contracted entity to engage

in future monitoring, verification and

remediation activities would be provided

by the trust fund.

Although other methodologies were
reviewed, the most efficient methodology
to accomplish these tasks is to utilize ex-
isting frameworks developed by the states
for addressing abandoned and orphaned
oil and gas wells. The Task Force consid-
ers the creation of an industry-funded
and state-administered trust fund the
most effective and responsive “care-taker”
program to provide the necessary over-
sight during the post-closure period. The
trust fund would be funded by an injec-
tion fee assessed to the site operator and

calculated on a per-ton basis at the point
of custody transfer of the CO, from the
generator to the site operator.

REGULATORY JURISDICTION

One of the essential first steps in mak-
ing geologic storage a reality is creation
of regulatory infrastructures to govern
such storage. In the United States there
has been a question as to whether states
or the federal government would be the
most appropriate regulator. It is the posi-
tion of the Task Force that it is the states
that are best positioned at this time to
administer a “cradle to grave” regulatory
system, particularly given the ownership
issue and the states’ proposed long-term
“care-taker” role. The Task Force ac-
knowledges in its proposed framework,
however, the relevancy and importance of
Underground Injection Control program
(UIC) or UIC-like injection well opera-
tional standards.

STATE ADMINISTERED “CRADLE TO GRAVE” REGULATORY FRAMEWORK

1.

MODIFIED STATE GAS STORAGE
AND UNITIZATION REGULATIONS

3.

" Long-Term Storage

STATE ADMINISTERED
MODIFIED ABANDONED
WELL PROGRAM

2

AND UIC REGULATIONS

STORAGE REGULATIONS

'ﬂ

MODIFIED STATE GAS STORAGE

MODIFIED STATE UIC AND GAS
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