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LETTER FROM NCEP CO-CHAIRS

Dear Colleagues,

In our 2004 report, “Ending the Energy Stalemate:  A Bipartisan Strategy to Meet America’s Energy Challenges,” the
National Commission on Energy Policy concluded that: “it will not be possible to ensure adequate and reliable
supplies of energy, achieve desired reductions in greenhouse gas emissions, or diversify transportation fuels without
simultaneously reducing the barriers that now hamper the siting of new energy infrastructure.”

This Staff Paper explores the infrastructure challenges and opportunities that will affect ongoing efforts to
improve upon and modernize our nation’s energy systems.  Like all contentious energy policy issues, the debate over
infrastructure siting suffers from oversimplifications and unexamined assumptions: that it has become impossible to
site major energy facilities in the United States, that environmentalists will find ways to oppose just about everything,
or that energy companies want to build without regard to the burdens they impose on communities, or even that we
can meet our nation’s energy challenges without adding diverse new infrastructure in someone’s backyard.  To develop
a more nuanced understanding of infrastructure siting issues and begin to elucidate realities on all sides of the debate,
the Commission is sponsoring a series of workshops for later in 2006 and 2007.  Initial workshops will focus on some
of the resources and technologies that figure most prominently in current energy policy discussions: liquefied natural
gas or LNG, electricity transmission, renewable energy (primarily wind and biofuels), nuclear power, and advanced
coal technologies and carbon sequestration.  

In addition, we hope to explore the broader dynamics that will influence energy-resource decisions in the
coming years.  During our internal discussions, some members of our Commission expressed optimism that the
advent of new, more efficient, and environmentally superior technologies will transform current siting paradigms and
usher in a new era of local, state, and federal cooperation.  According to this view, the primary challenge is to develop
planning and siting processes that are inclusive, rigorous, and comprehensive enough to give stakeholders confidence
that all options—including solutions that rely on efficiency and demand management—have been considered.  Other
Commission members, by contrast, voiced  concern about a growing mismatch between the energy systems the public
wants—or is at least willing to accept—and the energy systems we need to continue delivering reliable and affordable
energy.  According to this view, public officials at various levels of government are likely to continue to confront
difficult siting choices and will increasingly need to weigh regional or national interests against the often vocal
opposition of local communities to new energy infrastructure of any kind. 

By promoting a broader, shared understanding of these critical issues the Commission aims to advance the policy
process and engage a wide variety of stakeholders in a substantive dialogue on infrastructure siting and related issues.
We ask you to join us in this exploration.  Information and materials relating to upcoming forums can be found at
www.energycommission.org.  We look forward to working with you. 

Sincerely, 

John W. Rowe John P. Holdren William K. Reilly
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KEY QUESTIONS

Recognizing that important infrastructure issues exist in all major energy sectors, the Commission has initially
identified the following areas where current or anticipated siting challenges will most directly affect the evolution
of future energy systems.  To explore current challenges, describe lessons learned from recent siting successes and
failures, identify best practices for overcoming siting hurdles, and develop related policy recommendations, the
Commission proposes a series of workshops to be held later in 2006 and early 2007.  The following key questions
attempt to identify issues that could usefully be explored in the workshops.

Transmission
• How should “national interest corridors” be designated and how will these designations facilitate the review

and approval of specific facilities? 

• How should the Federal Energy Regulatory Commission (FERC) use its backstop siting authority to implement
specific projects? 

• How effective have regional planning processes been in streamlining siting processes and what lessons have
been learned from these processes to date? 

• What is the outlook for interstate transmission planning and siting compacts? How should they be constituted
and should they be given special standing in FERC proceedings?

• What new approaches are being used and are there generally accepted “best practices” in transmission planning
and siting?  

• Do alternative financing models affect siting decisions and are DC lines treated differently than AC lines? 

• How can cost/benefit analyses for transmission projects be improved to fully account for impacts on interstate
and regional power markets?

Wind
• What are the primary siting concerns for onshore wind projects; how problematic are they; and are they more

critical than regulatory, economic, or technology concerns?

• How effectively has the wind industry addressed siting concerns? Do these concerns require regulatory
intervention and if so by whom?

• Are impacts on birds and bats sufficiently well understood and is there consensus on a research agenda to
support improved performance?
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• What are the infrastructure implications of substantial renewable energy development in remote areas? Are
transmission constraints likely to be a major impediment and if so what aspects of this issue are most
challenging?

• Are opportunities for synergistic land uses on agricultural and forest lands well understood? How can the right
parties be brought together to identify and exploit these opportunities?

• What are the unique siting and licensing challenges for offshore wind projects and how are different
stakeholders addressing these challenges? 

Nuclear
• What has been learned thus far from the Early Site Permit process? Are the major siting issues for new plants

essentially the same as those encountered in the 1970s?

• What siting challenges might arise from continued delay in licensing a permanent waste repository and can
these challenges be mitigated by on-site storage technology (casks)?

• What lessons, if any, can be learned from the experience of other countries that are siting and in some cases
building new nuclear reactors?

• Will “site banking” or “advanced siting” options provide opportunities for a project to move to development if
financial and other factors warrant?

• What role will currently high natural gas prices and projections of future prices play in the regulatory
deliberations concerning siting and cost-recovery for new nuclear plants? 

• Will climate change considerations facilitate the siting process for new nuclear power plants?

• Is it financially and otherwise possible to develop new nuclear plants without securing advance long-term
financial commitments from utilities or their regulators? 

• Should the Nuclear Regulatory Commission seek to establish a joint licensing-siting process with states in
which utilities are considering nuclear plant projects?

• Will new reactor designs facilitate siting decisions? 

KEY QUESTIONS
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Coal
• Should climate considerations be incorporated more explicitly into siting and permitting decisions for new coal

facilities and if so, how?

• Will the smaller “environmental footprint” of integrated gasification combined-cycle (IGCC) plants make them
easier to site than conventional coal plants?

• How will public perceptions of carbon capture and sequestration (CCS) affect the ability to site power plants
with carbon storage? 

• How should “sequestration readiness” be incorporated into siting reviews of IGCC projects, in light of
expectations that IGCC will be commercially ready ahead of sequestration options?  

• Are there optimal and sub-optimal regions or localities for the siting of IGGC plants?

• Can considerations related to siting IGCC and CCS facilities, and associated transmission requirements, be
integrated into state and regional planning processes? 

• What lessons from the siting of other energy technologies are most relevant to CCS? 

• How will the developing regulatory regime for CCS shape future siting decisions?

LNG
• Are current government forecasts consistent with industry plans for new LNG infrastructure? 

• What are the implications of further concentrating natural gas facilities in the Gulf region and what, if any,
steps should be taken to geographically diversify LNG infrastructure? 

• What are the primary concerns that arise in siting LNG facilities and are these concerns substantially different
than those encountered by other large industrial facilities?

• How has the Energy Policy Act of 2005 changed the outlook for siting LNG facilities?

• What are the best ways to balance local, regional, and national interests and what best practices would promote
the “cooperative federalism” the Commission has advocated? 

• Can regional analyses of the need for additional natural gas supplies substantially aid the siting process for
LNG facilities?

• Will new re-gasification technology reduce the requirements (and footprint) of on-shore facilities and facilitate
future siting decisions? 

KEY QUESTIONS
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Alaska Natural Gas Pipeline
• What remaining barriers need to be resolved before the pipeline can move forward? 

• Are current siting and permitting requirements manageable and can more be done to responsibly speed this
process? 

• How have the economics changed since the last pipeline feasibility study five years ago? 

• Would pre-construction contract commitments for Alaska gas facilitate pipeline construction?

• Are the markets for Alaska gas likely to be centered in the West or Midwest and how will this influence final
siting decisions? 

• Should LNG options be considered as a complement to the pipeline and if so, what are the siting implications
of these options?

Biofuels
• To what extent will the siting of future ethanol plants depend upon proximity to existing energy infrastructure?

• To what extent will transportation costs force plants to be located near feedstock sources?

• Will communities that are not used to living near large agri-business facilities be willing to tolerate 
new biorefineries?

• Should the rules governing the Conservation Reserve Program be changed to allow the cultivation of 
energy crops on some of these lands and if so, how can habitat preservation and other important goals 
be effectively addressed?

KEY QUESTIONS



Early in its multi-year effort to develop
comprehensive recommendations for U.S. energy
policy, the National Commission on Energy Policy

concluded that strengthening the nation’s energy
infrastructure was critical to ensuring a secure,
sustainable, reliable, and affordable energy future. Events
since the December 2004 publication of the Commission’s
report Ending the Energy Stalemate: A Bipartisan Strategy to
Meet America’s Energy Challenges—most notably, of
course, the widespread havoc wrought on the Gulf Coast
in 2005 by a series of hurricanes—have highlighted
vulnerabilities in parts of the existing energy
infrastructure, while underscoring the importance of
robust and resilient energy delivery systems. 

The Commission recognizes that it will not be
possible to meet the nation’s energy and economic needs,
achieve desired reductions in greenhouse gas emissions,
or diversify its transportation fuels without enhancing,
expanding, and diversifying America’s energy
infrastructure. The Commission’s fundamental optimism
about that enormous—and enormously important—
endeavor draws in part on an ever-strengthening case for
action, on both economic and environmental grounds.
To be sure, energy-facility siting and permitting remains
a major cross-cutting challenge for U.S. energy policy. As
the Commission noted in its 2004 report, while much-
needed energy production and distribution capacity has
been added in many regions of the country over the last
decade, other projects face critical siting and permitting
constraints. Many of these constraints result from
processes in which local concerns trump broader
regional or national objectives. Environmental concerns,
federal-state regulatory conflicts, aesthetic preferences,
highly localized planning processes, investment risks
and preferences, and regional policy differences have all
played varying roles in driving current patterns of
infrastructure development and in making it difficult to
permit and build major energy facilities in many parts of
the United States. 

As a result, energy infrastructure has not always been
proposed or built where it is needed most, or most
urgently; extraordinary efforts have often been required to
get facilities permitted in a timely fashion; and regulatory

uncertainty and resulting delays have raised the cost of
facilities themselves, along with delivered energy prices.
In some cases, stakeholders have discounted the fact that
new technologies can be environmentally and
operationally superior to the technologies they replace.
Permitting problems have also narrowed fuel and
technology options in some regions, exposing consumers
to higher price volatility, reduced fuel diversity, increased
risk of supply interruptions, and diminished operational
reliability. Such hurdles—even when they represent an
appropriate, or merely accepted cost of development—
have implications for the market’s ability to finance energy
infrastructure; can result in the undesirable geographic
concentration of certain types of facilities (as witness the
current concentration of much of the nation’s oil and gas
infrastructure in the storm-prone Gulf Coast region); may
have negative impacts on the economic competitiveness of
some regions; and may slow the retirement of more
polluting and less efficient facilities. 

Continued advances in energy technology provide
some grounds for confidence that these difficulties can
be overcome. In general, new energy technologies and
facilities that are more efficient and environmentally
attractive should be easier to site. The Commission
believes that a broader recognition of how new
technologies advance important national policy goals
can help change the posture of interest groups and the
tone of debate with respect to future siting and
permitting processes. And while any significant
infrastructure project is likely to draw opposition from
some quarters, recent experiences (several of which are
highlighted in this report) point to several factors that
can contribute to successfully permitted projects. These
include: a determination that a project has important
merits, particularly when compared to existing
technologies; the ability to demonstrate, and clearly
communicate, a project’s broader public benefits; the use
of planning or siting processes that provide for an
objective evaluation of a project’s full merits while also
effectively addressing local concerns; and restraint on
the part of political leaders in terms of avoiding
categorical declarations of opposition to projects before
the evidence on the merits unfolds. Where these
conditions are met, it is much likelier that stakeholders
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can come together in support of new projects and
successfully defuse the potential for local opposition. 

But new technology alone will not alleviate siting
problems. The headlines are replete with examples of
new, supposedly advanced facilities that continue to run
into local opposition. Prominent examples include the
Cape Wind project off the Massachusetts coast near
Nantucket Island, a proposed cross-channel transmission
line from Connecticut to Long Island, and attempts to
site liquefied natural gas (LNG) terminals in Maine and
New Jersey. As the Commission has repeatedly
emphasized, the Unites States now operates in a global
energy market and consumers want access to energy
supplies from world markets, even as they balk at
supporting the infrastructure necessary to enable such
trade. Thus, while policymakers must be mindful of the
nation’s federal traditions, they must also seek out new
and innovative siting procedures that will enable the
United States to succeed in world markets and ensure its
continued energy security. 

Moreover, many new energy technologies are costly
and operationally unproven. Consistent with the goal of
ensuring a low-carbon future that does not unduly
burden the economy, or impose dramatic price increases
on consumers, the Commission recognizes that
variations on more traditional technologies, including
not only domestic natural gas development and
transportation, but new cleaner coal technologies and
next-generation nuclear facilities—in addition to
advanced renewable and energy-efficiency
technologies—are likely to play an important role in the
nation’s energy future and will have to be sited, often
over local objections.   

Of course, the challenges involved in successfully
permitting new energy projects will vary by region, by
industry, by technology, by project design, and depending
on the fit between the project and the proposed site. In
parts of the country where regional planning processes
are employed, there is a better chance that energy
infrastructure siting decisions will be made—if not
expeditiously—then at least in a manner that advances
the larger public interest. In the electric sector, regional
planning is often accomplished directly or indirectly by
regional transmission organizations or traditionally
regulated multi-state electric utilities. And for some
technologies, such as next-generation integrated

gasification combined-cycle (IGCC) coal plants or new
nuclear plants, the redevelopment of industrial
brownfields may provide substantial opportunities.
Indeed, further study may reveal that a significant
proportion of the new capacity needed to satisfy future
baseload electricity demand can be sited where power
plants or other industrial facilities already exist.

An innovative approach to the planning and siting of
new infrastructure is already working for the Bonneville
Power Administration (BPA), which—notwithstanding
the notorious difficulty of constructing new power lines—
has recently completed significant enhancements to its
high-voltage electricity transmission system, including the
siting of new lines in the vicinity of Seattle. Public
acceptance of the need for these additions reflects, in part,
extensive work by BPA’s “Non-Wires Solutions
Roundtable” (discussed at greater length in Section E–1),
which is exploring new strategies for transmission
planning that include comprehensive assessments of a
broad range of options to resolve capacity or operational
constraints, including efficiency and renewable
investments; upgrades to, or expansion of, existing
infrastructure; and market means. Another recent
example of progress is California’s successful expansion of
its critically important “Path 15” line.

Recent infrastructure success stories are not, of
course, limited to electricity transmission. Overall, wind-
power generating capacity has increased substantially in
recent years, driven largely by federal subsidies and state
mandates. Numerous wind-power projects have been
sited in the Northeast, Texas, and throughout the West.
The late 1990s also saw a substantial expansion of
natural gas combined-cycle generating capacity in many
regions of the country, driven by such developments as
technology efficiency gains, enactment of the Energy
Policy Act of 1992, and then record low gas prices. And,
since 2000, several thousand miles of new natural gas
pipeline have been added around the country. These
developments, together with several examples of
successfully permitted projects, point to promising
opportunities for transforming current siting paradigms
and re-framing long-standing infrastructure debates. The
challenge will be to transfer lessons learned from the
successes of the last decade to the broader range of
infrastructure investments that will be needed to meet
the energy demand growth that is expected to occur
even with aggressive efforts to improve efficiency.  

2 National Commission on Energy Policy



In sum, siting and permitting processes can directly
affect the deployment and market penetration of new
technology, the diversity of fuel and technology available
to serve local needs, the achievement of important
environmental objectives, and the integration of
infrastructure decisions in efforts to promote broader
national goals. Recognizing that important infrastructure
issues exist in all major energy sectors, the Commission
has initially identified five areas where current or
anticipated siting challenges will most directly affect the
evolution of future energy systems.† They include:

• intra- and interstate electricity transmission; 

• renewable energy systems, notably wind and biofuels; 

• new nuclear power plants and spent fuel storage;

• natural gas facilities, including pipelines, storage,
gathering systems, and processing facilities, as well as
LNG re-gasification and storage facilities;  and

• new coal-based integrated gasification combined cycle
power plants with technology to capture and
sequester carbon.

To explore current challenges, describe lessons
learned from recent siting successes and failures, identify

best practices for overcoming siting hurdles, and develop
related policy recommendations, the Commission
proposes a series of workshops to be held later in 2006
and early 2007. Each workshop will be co-sponsored by
one or more additional organizations with special
expertise and interest in the relevant topic area. The
Commission hopes that information and insights
generated by the workshops will bring siting concerns
into clearer focus and generate concrete ideas for
resolving them. 

The remainder of this paper is organized as follows:
Section B reviews siting issues in the context of the
Commission’s interest in infrastructure issues generally.
By way of providing background, Section C reviews the
history of energy-infrastructure siting in the United
States over the last few decades. Turning to the
challenges that lie ahead, Section D sketches the
magnitude of the energy-infrastructure expansion that is
expected to be required to satisfy U.S. energy demand
over the next two decades according to the most recent
(2006) energy supply and demand forecasts of the
federal Energy Information Administration (EIA).
Finally, Section E provides more detailed information on
current or anticipated infrastructure challenges in each
of the workshop topic areas noted above. In each
instance, the paper attempts to identify key questions
that could be usefully explored in the workshops. 
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† The Commission is aware of, and shares, the intense concern that is currently being focused on matters of
petroleum price and supply. The drivers behind the recent run-up in oil prices, however, and the broader issues that
need to be addressed in any discussion of options for reducing the economic, national security, or environmental
risks related to oil go far beyond the narrower infrastructure and siting challenges that are the subject of this paper.
The Commission is working to explore oil-related issues and policy options in other forums; accordingly, petroleum
infrastructure was not included in this initial list.
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As noted in the Commission’s December 2004
report, the nation’s existing energy infrastructure is
vast, complex, and vital to virtually every facet of

modern life and to the functioning of the U.S. economy. At
more than 20 million barrels per day, the nation’s demand
for oil—chiefly to fuel the 220 million cars and trucks now
on U.S. roadways—requires 17 million barrels per day of
refining capacity and 200,000 miles of oil pipeline. The
nation’s infrastructure for extracting and transporting
natural gas encompasses some 1,300 drilling rigs and over
300,000 miles of pipeline. In addition, thousands of power
plants linked by some 200,000 miles of interconnected
transmission lines and countless transformer substations
must operate synchronously to deliver power for lights,
computers, household appliances, and essential equipment
to millions of homes and businesses. The total capital
investment embodied in the nation’s existing energy
infrastructure is enormous, as are the financial and
institutional resources that will be required to continue
maintaining and expanding this infrastructure. 

As the Commission developed its initial report,
several unexpected events exposed vulnerabilities in the
nation’s energy infrastructure and prompted urgent
questions, not only about the reliability and security of
existing energy systems, but also about the future
adequacy of those systems for meeting the economy’s
needs while responding to new environmental
imperatives. Attention focused, for example, on the
electric transmission system after a widespread power
system blackout in August 2003 shut down large swaths
of the Midwest and Northeast, and much of the
Canadian province of Ontario. Although it was not
convincingly linked to any lack of transmission or
generation capacity, the blackout revealed weaknesses in
the hardware, telecommunications, and protocols that
govern the operation of all regional electric transmission
grids. At the same time, a sharp escalation in natural gas
prices was drawing attention to the diminishing ability

of domestic gas resources to keep up with demand, and
to the fact that existing capacity for processing and
transporting natural gas from domestic and international
sources to gas-consuming regions was insufficient.
Similarly, concerns about high gasoline prices, reflecting
exceptionally tight supplies in some parts of the country,
were beginning to prompt questions about the adequacy
of the nation’s crude oil refining capacity. Those
questions took on new urgency after the catastrophic
hurricane season of 2005, which revealed not only the
tightness of current oil and gas supply and processing
capacity, but the liabilities of having so much of that
capacity concentrated in one region of the country. 

In the energy sector, local siting decisions
frequently have national implications. In the case of oil
and gas, the entire nation is heavily dependent on
infrastructure that is not only concentrated in a storm-
prone region of the country, but on a system that is
expected to operate perfectly at near-peak capacity.
Similarly, coal-based electric generating capacity is
heavily concentrated in the Midwest, Mountain West
and South, while California and the Northeast are
disproportionately dependent on natural gas and nuclear
power. Also, the nation’s regional transmission systems
have increasingly obvious gaps and weaknesses. 

Moreover, recent trends seem to indicate that existing
patterns of infrastructure development are unlikely to
change. For example, EIA’s latest forecasts assume that all
new LNG terminals needed over the next decade will be
sited and built in the Gulf Coast region (see further
discussion in Section E–4). There are numerous reasons
for these siting patterns, but allowing them to continue
may not provide optimal results from a public policy
perspective. Indeed, it may increasingly be necessary to
consider the energy security, environmental, and
operational risks associated with perpetuating—or even
accentuating—current patterns of energy development. 

B. ENERGY INFRASTRUCTURE: AN OVERVIEW
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Figure 1

U.S. Oil and Natural Gas Infrastructure

Our nation’s oil and natural gas infrastructure is heavily concentrated in the Gulf of Mexico region (both onshore

and offshore). Over half of domestic crude oil production and nearly one-third of natural gas production is

located in the Gulf. Texas and Louisiana together provide nearly 50 percent of total U.S. petroleum refining

capacity, while a third of all natural gas consumed in the United States passes through pipeline and processing

facilities in Louisiana. The catastrophic hurricane season of 2005 clearly revealed the liabilities of having so much

of the nation’s oil and gas supply and processing capacity concentrated in the Gulf.
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The Commission’s 2004 report cited several specific
instances of existing or looming infrastructure
challenges, many of which remain relevant in 2006.
They include: 

• Failure to advance projects—at all, or only after
lengthy, extremely contentious siting battles—that
would relieve electricity transmission bottlenecks in
the Northeast, Southeast, and Northwest, despite the
well-documented benefits that reduced grid
congestion would bring in terms of cost,
environmental impact, and the improved reliability of
regional electricity systems.

• Problems siting facilities for importing LNG despite the
benefits that increased U.S. access to overseas sources
of natural gas would afford in terms of mitigating high
prices and compensating for virtually certain
reductions in domestic conventional gas production.

• Impediments to the siting of some large wind power
projects, especially offshore projects, despite clear
carbon-reduction and other environmental benefits
and the need to promote renewable power and
electricity-supply diversification.

• Continued delay in resolving the nuclear waste issue,
either through the licensing of a permanent repository
or through the development of monitorable,
retrievable interim storage options, despite the fact
that this lack of resolution not only creates risks
associated with the dispersal of large amounts of
nuclear waste around the country, but stands in the
way of any future expansion of nuclear capacity in the
United States.

In each of these examples, failure to resolve
regulatory and siting difficulties—in addition to having a
number of measurable near-term economic and
operational consequences—is likely to have important
longer-term implications for the options available to meet
future energy demand. A reliable grid with a robust
capacity to support interstate electricity commerce, for
example, is the necessary foundation for a diverse,
competitive, and environmentally acceptable mix of the
fuels and technologies that supply the nation’s electric
power needs. Difficulty in siting offshore wind projects
could limit access to a potentially vast non-carbon
resource base. The further deployment and use of efficient

technologies that use natural gas, a fuel that remains
essential to balancing national energy and environmental
objectives, could be increasingly constrained if LNG
import capacity cannot be expanded to bridge the gap
between domestic consumption and North American
production. Resolution of the nuclear waste issue is also
critical, not only to manage the quantities of waste that are
currently stored at reactor sites, but to ensure that nuclear
technology is among the options that remain available to
meet future electric-power requirements. 

Congress recognized, and attempted to address,
some of these challenges in the Energy Policy Act of
2005 (EPAct05). That legislation included a number of
incentives and provisions aimed at reducing financial
and regulatory impediments to the expansion of various
aspects of the nation’s energy infrastructure, notably
domestic oil production and refining capacity and
natural gas systems. It also contained a number of
provisions to support the development and deployment
of low- and non-carbon energy technologies. In addition,
EPAct05 created new siting authority for federal agencies
involved in permitting offshore alternative energy
projects (such as wind, wave, or solar energy facilities)
and interstate electricity transmission lines; it also
clarified existing federal authority for siting LNG
terminals. These provisions are discussed at greater
length elsewhere in this report. How far they will go in
meeting the nation’s short- and medium-term
infrastructure requirements remains to be seen.  

What is certain is that the infrastructure needs of
the future will be substantial, judging by the most recent
energy supply and demand forecasts released by federal
energy experts. Overall, forecasts from EIA’s Annual
Energy Outlook 2006 (AEO 2006) show that continued
growth in energy demand will require an expansion of
U.S. capacity to generate and transmit electricity, refine
petroleum, and deliver natural gas from non-domestic
sources, even with significant continued improvement in
end-use energy efficiency. At the same time, government
projections anticipate rapid growth in renewable fuels
and new technologies—such as biofuels—that come
with their own, sometimes unfamiliar, set of
infrastructure challenges. 

In sum, the critical issues identified by the
Commission in 2004 concerning the scope and
consequences of energy infrastructure siting remain
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compelling today. Can the multiple energy systems that
are essential to the U.S. economy be better protected
from both natural and manmade threats and can they be
expanded and enhanced in a manner deemed acceptable
on economic, environmental, security, operational, and
public interest grounds? Some of these challenges seem
likely to become more rather than less complicated in

the decades ahead, given new concerns related to climate
change and national security. Before turning to a more
detailed discussion of the specific infrastructure
challenges that lie ahead, however, it is useful to begin
by reviewing the history of the last several decades with
respect to the siting and permitting of major energy
facilities in the United States.

Figure 2

U.S. High Voltage Electric Transmission System



Over the last fifty years, the siting of major energy
facilities in the United States has evolved into an
increasingly complex, multi-jurisdictional, and

multi-dimensional process.  Several factors come into
play, including features of the local environment;
permitting processes and requirements; federal, state,
and local laws and regulations as they pertain to energy
production and use; requisite demonstrations of “public
need” and of the attractiveness of a particular proposal
over its alternatives; public and stakeholder
involvement; project development and design
requirements; and project financing. Recent media
attention to siting issues has generally focused on
specific facilities and local concerns, but at different
times in the last half century different combinations of
these constraints have risen to prominence and shifted
the context of the debate for siting energy projects. This
section provides a brief historical overview of energy
facility siting in the United States and discusses some of
the landmark events that have influenced siting policies
and practices over the last five decades. 

Serious attention to the processes used to site major
energy facilities first emerged in the 1950s with the
commercialization of nuclear power.1 Up to that point,
siting decisions for most energy facilities were based
primarily on engineering and economic considerations.
The march of power lines across the Midwest in the
1930s, for example, was greeted as a sign of progress by
local communities and the general public.2 Government
programs, such as the Rural Electrification Act of 1936,
paved the way for new construction and built significant
reserve capacity into critical systems like the
transmission grid. Siting-related regulation was limited,
risk assessments were rudimentary, and public support
for new energy infrastructure as a means of advancing
economic development was generally strong.3

Growing awareness of environmental and public
health risks began to add new complexity to siting
processes in the 1970s. These concerns found expression
at the federal level in the establishment of the
Environmental Protection Agency (EPA), under the
regulatory provisions of the National Environmental

Policy Act of 1969, and in subsequent legislation such as
the Endangered Species Act of 1973. As a result, greater
attention was focused on the environmental effects of
polluting facilities and their by-products. The Solid
Waste Disposal Act of 1965, which was updated by the
Resource Conservation and Recovery Act (RCRA) of
1976, broadened the scope of issues considered in siting
processes to include life-cycle impacts such as the long-
term management of hazardous waste. 

In general, new facilities began to face more
stringent environmental and public health standards and
multi-agency reviews, from justifying the need for new
facilities to conducting detailed environmental impact
assessments.4 Most states adopted pollution-control laws
and quite a few states also enacted laws to regulate the
permitting and siting of energy facilities. Meanwhile, the
first Arab oil embargo focused new attention on energy
supply and national security concerns during the 1970s,
prompting major federal legislation to promote both
supply- and demand-side energy investments (in the
form of the National Energy Act of 1978, which included
the Public Utility Regulatory Policies Act or “PURPA”)
and inspiring a host of government reports and academic
studies on the siting of various types of energy facilities,
including LNG terminals, power plants, natural gas
pipelines, transmission lines, and renewable resources.5

Despite the introduction of increasingly stringent
health and environmental regulations, public trust in both
government and industry eroded in the wake of well-
publicized disasters such as Love Canal (1978) and Three
Mile Island (1979). Not surprisingly, opposition to major
energy facilities intensified throughout the next decade.6

Increasingly, development conflicts—such as growing
population densities in areas where new facilities might
need to be located—also created challenges. The most
common reasons for local opposition to new energy
infrastructure included (and still include): negative
impacts on property values; adverse aesthetic impacts and
loss of scenic view sheds; concerns about environmental
impacts (related to air and/or water pollution and, in some
cases, waste issues) as well as health and safety risks, and
other externalities; insufficient compensation for
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C. A REVIEW OF INFRASTRUCTURE SITING
PRACTICES IN THE UNITED STATES



easements and related tax implications; equity and fairness
issues; and skepticism concerning the need for a particular
facility7 By the 1980s, local opposition to the siting, not
only of new energy facilities but also of many other types
of major infrastructure, was so common and in many cases
so intense that a new acronym had been coined to describe
it: “NIMBYism” for “not in my backyard.”8 Meanwhile,
growing sensitivity to environmental justice issues—the
concern that low-income and minority neighborhoods bear
a disproportionate share, as compared to suburban or more
affluent neighborhoods, of the burden imposed by energy
facilities and other industrial infrastructure—began to add
a new and difficult dimension to many local siting debates.

Overall, traditional “decide-announce-defend” siting
practices began to meet with such stiff opposition by the
early-1990’s, and protests against a wide variety of
facilities were so effective, that the conventional siting
process began to be characterized as “decide-announce-
defend-abandon.”9 Once a largely linear process (from
planning to permitting to construction), siting became
the dynamic, iterative, and sometimes even circular
process it is today—a process that typically requires
multiple stages of public meetings, environmental
reviews, project redesigns, permit applications, and likely
legal proceedings. In response, strategies for public
participation have become the focus of most new siting
efforts, and anticipated public opposition has
transformed both the traditional engineering and
economic considerations of siting practitioners.10

Researchers, planners, regulators, and utility
professionals have developed a variety of methods and
guides, such as The Facilities Siting Credo, for overcoming
siting difficulties—specifically public opposition—by
facilitating public participation, implementing new
auction and compensation strategies, and testing detailed
decision analysis frameworks, among other solutions.11

Siting difficulties have also prompted efforts to
streamline permitting processes, reduce regulatory
redundancy, and shift decision-making authority
whenever possible from the local and state level to the
federal level. The Federal Energy Regulatory
Commission (FERC) has long held authority for the
permitting of interstate gas pipelines and the licensing of
hydroelectric facilities, while the federal Nuclear
Regulatory Commission (NRC) has always had exclusive
authority to site nuclear power plants. Primary authority
to review and approve proposals for most other types of
energy infrastructure—including power plants, electric

transmission lines, oil refineries, and other facilities—
has, however, generally resided with a variety of state
agencies. Pressure to shift more siting authority to
federal agencies began to grow in the 1990s. 

The 1992 Energy Policy Act, for example, gave
FERC greater jurisdiction over energy infrastructure
decisions and placed a new emphasis on interstate and
regional planning approaches to identify future
infrastructure needs for both natural gas pipelines and
electricity transmission systems. In the past, federal
agency involvement in siting projects occurred only
after state and local permitting had begun, if at all. The
revision of federal energy priorities to focus on
interstate and regional issues, however, prompted
significant shifts in jurisdiction. Further provisions to
streamline siting processes and clarify federal siting
authority were included in EPAct05 and are discussed in
more detail elsewhere in this report. Among them,
EPAct05 provides for the creation of national energy
corridors on federal lands in the West that would
alleviate the need to obtain redundant right-of-ways and
reduce regulatory hurdles to the siting of different types
of facilities within those corridors. How the designation
of such corridors will facilitate the approval of facilities
sited in particular locations, however, remains uncertain
at present.

Recent developments notwithstanding, most new
energy projects are still regulated primarily at the state
level and public opposition remains inextricably
intertwined with local concerns, including
environmental and ecosystem impacts as well as, in
some cases, complex issues of property rights and
competing land uses.12 Appropriately, future siting
decisions may be further complicated by new attention
to life-cycle considerations, such as the need for long-
term hazardous waste management and climate change
mitigation. In some cases, upstream or downstream
infrastructure requirements—such as the need for long-
term disposal of nuclear waste or, in the future, the need
for underground carbon sequestration sites, or for large
tracts of land to cultivate feedstocks in the case of
biofuels—may generate as much if not more opposition
than the energy facilities they support. At the same
time—and despite recent moves toward consolidated
oversight by FERC or other regulatory authorities—
fragmented permitting processes, nonstandard
permitting requirements, and interagency redundancy
often still compound siting challenges.13

National Commission on Energy Policy    9
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Despite these difficulties, major energy projects do
get sited in the United States. The challenges involved
vary enormously depending on the type, size, and location
of the facility being proposed. In the case of the electric
power industry, for example, an unprecedented boom in
new power plant construction took place over the period
from 1999 to 2004, spurred on in major part by industry
restructuring and low natural gas prices. More than
200,000 megawatts of new capacity were added
nationwide, nearly all of which involved new natural gas-
fired combustion turbines and combined cycle plants. In
California, where few new plants had been constructed
during the 1990s, a 600-megawatt natural gas combined-
cycle plant, the Metcalf Energy Center, was recently built
in an upscale area of San Jose. Recent dramatic increases
in natural gas prices may, however, slow further expansion
of natural gas capacity in the near future.

In sum, it seems probable that the siting of critical
infrastructure will continue to present a major challenge
for policymakers. The challenge is heightened by the fact
that energy markets operate in an interstate environment
where production and transmission systems are
dispersed at a sometimes considerable distance from
end-use consumers. Those facilities may be associated
with a set of adverse impacts that are viewed as
outweighing any real or perceived benefits to the
communities where they are located. This produces an
understandable but difficult friction between
communities that question why a particular facility
needs to be located where it is proposed on the one
hand, and growing demand for new infrastructure to
economically and reliably meet the energy needs of a
much broader (and geographically more dispersed)
group of consumers on the other. 

Recognizing that large infrastructure projects can
impose significant changes and burdens on the
communities in which they are located, the Commission

has recommended that local impacts be
comprehensively reviewed and objectively addressed
through processes that also recognize the importance of
certain infrastructure projects to regional and national
reliability, and for achieving economic, environmental
and security goals. The Commission is aware that
fundamental changes in public understanding about
world energy markets, global climate issues, and
technological advances may help with the siting of
facilities. For example, technological advances are on
the horizon that will make it possible to use coal to
generate power with less pollution, while new nuclear
plants will be a far less controversial proposition if they
are proposed on sites of existing plants with broad
community support. Many stakeholders in regions that
are highly dependent upon natural gas for power
generation are beginning to support the need for nearby
siting of LNG re-gasification and storage facilities. Such
developments may ultimately help in reconciling siting
disputes over new facilities.

The Commission’s 2004 report also identified a
number of broad reforms that would ease the siting of
needed energy infrastructure in the future. These
recommendations are reprinted here in full (see text box
on page 11)—briefly, they cover the need for clear and
accessible siting rules and processes; up-front, pre-filing
efforts by developers to identify and address concerns
while reaching out to local communities; care in
distinguishing between the processes used to site specific
projects and broader planning efforts, such as utility
resource proceedings, which should include a
comprehensive review of alternatives, including efforts
to reduce demand through energy-efficiency programs;
and increased resources for state and federal siting
agencies. Ultimately, as the Commission concluded in
2004, “it is necessary to promote a better understanding
of the energy infrastructure issue as one of ‘common
interests and equal burdens.’”14
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POLICY RECOMMENDATIONS FROM ENDING THE ENERGY
STALEMATE: A BIPARTISAN STRATEGY TO MEET AMERICA’S
ENERGY CHALLENGES

To achieve the Commission’s objectives of assuring an adequate, reliable, and reasonably-priced supply of energy;
reducing greenhouse gas emissions; diversifying fuels available for transportation-related energy use; and
satisfying the nation’s other energy security objectives, it is essential to reduce the barriers that now hamper the
siting of new, needed energy infrastructure. Recommended siting reforms include implementing, across the
nation, the best practices which currently exist in some states’ siting processes, including:

• Providing clear and accessible agency rules, timelines, siting criteria, other policies, and case precedents to
facilitate the filing and administration of complete and viable siting proposals.

• Requiring up-front, pre-filing efforts by developers in the local affected communities, including contact with
political and public interest groups, community education and flagging of key issues, to identify fatal flaws as
well as information and education needs, and to reduce the time and cost of regulatory and administrative
siting procedures.

• Focusing the siting approval process on the question of whether a specific infrastructure proposal at a
particular place is acceptable. Applicants should provide information demonstrating not only environmental
impacts, but also the process used to identify and consider other sites, as well as project configurations and
technology choices that satisfy similar needs. These siting-related processes should be distinguished from
broader utility resource planning proceedings, in which there is a review of the various technology and fuel
options available to satisfy the utility’s needs. The siting of electricity transmission infrastructure, in particular,
should include a comprehensive system-wide review of alternatives, although once that review process has
validated the need for new transmission lines, the siting process for a specific line segment should not allow for
a re-opening of broader system planning issues. The Commission’s support for a comprehensive review of
alternatives in the context of transmission proposals is specific to the electricity sector and is not intended to
apply to other types of energy infrastructure, such as LNG facilities.

• Providing state and federal siting agencies with sufficient resources (personnel, expertise, and funding) to
efficiently guide proposals through the siting process, including educating developers on rules and potential
pitfalls; assisting and educating the public and political representatives within host communities; facilitating
meetings with relevant groups and officials and hosting public meetings; and posting complete and timely
project and process information on agency websites.
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Again, while end-use efficiency improvements could
significantly reduce need for additional electric facilities,
new plants will nonetheless be needed to replace older,
less efficient generating capacity that is expected to retire.

To put these numbers in perspective, new coal
plants are likely to average 1,000 megawatts and new
combined-cycle natural gas plants are likely to range
from 300 to 600 megawatts. New nuclear reactors 
would be 1000 megawatts or larger, while new biomass
facilities would be considerably smaller (on the order of
80 megawatts). It is also worth noting that adding
capacity need not always involve breaking ground on
new facilities. Some capacity expansion, perhaps a
substantial amount, will undoubtedly be achieved by
adding generating units at existing power plants. 

Within its overall forecast of future electricity
demand and generating capacity, EIA simulates the mix
of generating technologies expected to be used to meet
future capacity needs. In doing so, EIA bases its
assumptions on the features of existing law and policy,
along with its forecasts of future prices for basic fuels,
such as coal, natural gas, and oil. According to these
projections, EIA anticipates that roughly 85 percent of
new capacity additions through 2020 will be either coal-
or natural gas-fired plants. Continuing recent trends,
EIA projects that most capacity additions in the nearer
term will be natural-gas-fired. Later in the forecast
period, however, EIA expects that continued high
natural gas prices combined with rising demand for
baseload capacity will result in a growing number of
new coal-fired power plants. Specifically, EIA
projections show 83,000 megawatts of new natural gas-
fired capacity by 2020, compared to 42,000 megawatts
of new coal capacity. By 2030, however, new coal
capacity is expected to reach a total of 154,000
megawatts, compared to 124,000 megawatts of natural
gas capacity.17 In addition to new coal and gas capacity,
EIA projections point to a substantial increase in
renewable generating capacity, mostly wind power,
along with 6,000 megawatts of new nuclear capacity,
(i.e., six new nuclear reactors). 

New reference case forecasts issued by EIA since
the Commission’s report was published at the
end of 2004 indicate that the overall energy

needs of the U.S. economy will grow at an average rate of
1.1 percent per year over the next quarter century,
resulting in an increase in overall energy consumption
from about 100 quadrillion Btu (quads) in 2005 to 
121 quads in 2020 and 134 quads in 2030. In EIA’s
Integrated High Technology Case, which incorporates
more aggressive assumptions about continued efficiency
improvements across all energy end-use sectors, overall
energy demand is forecast to grow to 115 quads in 2020
and 126 quads in 2030.15 In either case, supplying this
anticipated demand growth will require, according to
EIA, a substantial increase in the quantities of coal, oil,
natural gas, and electricity that will need to be produced,
imported, or generated and then delivered to end-use
customers. Moreover, even if the nation pursues more
cost-effective energy efficiency opportunities than now
anticipated in the EIA forecasts, the case for new energy
infrastructure will still be driven in part by the need to
replace aging, obsolete, and relatively dirty equipment
throughout the system. Finally, EIA anticipates a
substantially expanded role for relatively new resources
(such as wind and biofuels) and for energy technologies
that have not seen large new facilities built for some time
(such as nuclear power plants and LNG terminals). 

Because of the variety of resource and infrastructure
issues germane to the electric power sector, it is useful to
begin by considering the latest projections for future U.S.
electricity consumption and generating capacity. EIA’s
AEO 2006 predicts that sales of electricity will rise by 
22 percent over the next 15 years (that is, by 2020) and
by 35 percent over the next 25 years (by 2030) compared
to current (2005) levels. To supply this increase in
consumption, EIA estimates in its base or “reference”
case that 148,000 megawatts of new electric generating
capacity will be needed by 2020 and a further 164,000
megawatts of new capacity will be needed by 2030.
Nationwide, roughly 50,000 megawatts of new capacity
are currently in the planning phase, about one-third of
the total new capacity estimated to be needed by 2020.16

D. THE INFRASTRUCTURE CHALLENGE GOING
FORWARD: AN UPDATE ON CURRENT PROJECTIONS
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Figure 3

Projected Electric Generating Capacity Additions by 

North American Electric Reliability Council Region

While EIA projections indicate that new plants will be needed in every part of the country, demand for new

capacity is likely to grow more strongly in some regions than in others. In particular, California,Texas, the

Southwest and Rocky Mountain area, and the South (including Florida) are projected to see the largest increase

in new generation capacity by 2020, both in absolute and percentage terms.This result is driven largely by

current population trends: the U.S. Census Bureau projects population growth in the South and West of 

43 percent and 46 percent respectively by 2030, while in the Northeast and Midwest population is projected to

grow by only 8 percent and 10 percent respectively. In addition, both New England and New York have added

considerable amounts of new capacity in recent years—over 11,000 megawatts in New England, and over 

3,000 megawatts in New York—while the Midwest currently has excess capacity. Even so, it is expected that 

new capacity will be needed in these regions also within a few years.

Source: Energy Information Administration, Annual Energy Outlook 2006.
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Of course, future infrastructure needs in the electric
power sector will not be limited to generating capacity
alone. EIA does not publish projections concerning
future transmission needs, but it is clear that further grid
enhancements will be necessary to support the increase
in electric power generation and consumption anticipated
in current forecasts, and to ensure a competitive
wholesale market for power (see Section E–1 for a more
detailed discussion of transmission needs). 

Along with increased electricity consumption, EIA
forecasts substantial growth in demand for primary fuels
like coal, natural gas, petroleum, and biofuels over the
next quarter century. Overall, EIA projects that coal
consumption will rise 18 and 48 percent by 2020 and
2030, respectively, while natural gas consumption will
rise 21 percent by 2020 (to nearly 27 trillion cubic feet,
or tcf) and then level off over the next decade, with
commensurate new demands being placed on the
nation’s rail and pipeline infrastructure. With respect to

coal, production in Wyoming’s Powder River Basin is
projected to increase 27 percent by 2020 and over 60
percent by 2030, which suggests the need for a
substantial increase in rail capacity. Indeed, industry
experts are already expressing concerns over constraints
in the nation’s rail system;18 while from an
environmental perspective there is clearly concern about
the climate-related implications of a large-scale increase
in conventional coal-based electricity production. 

In the case of natural gas, needed pipeline
expansions are not projected to be large in the context
of the nation as a whole, but may be significant in
particular regions that either (1) need expanded
pipeline systems to meet high demand growth or 
(2) that expect to expand production and will need
additional capacity to deliver new supplies to market.
Overall, EIA forecasts that natural gas pipeline capacity
into New England and the Pacific region must increase
by over 60 percent and 45 percent respectively between

According to EIA forecasts, roughly 85 percent of new capacity additions through 2020 will be either coal- or

natural gas-fired plants.While most capacity additions in the nearer term will be natural-gas-fired, continued

high natural gas prices combined with rising demand for baseload capacity will result in a growing number of

new coal-fired power plants through 2030.

Source: Energy Information Administration, Annual Energy Outlook 2006.

Figure 4

Electric Sector Forecast
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now and 2020. Pipeline capacity going out of the
producing areas in the Mountain West will also need to
increase on the order of 60 percent in the same
timeframe. Implementing capacity expansions of this
magnitude will require numerous pipeline projects,
each of which will involve regulatory processes of
varying complexity depending on the affected locality.
Given flat or declining natural gas production in the
lower 48 states, moreover, EIA forecasts that imports of
LNG from overseas sources will need to increase, along
with domestic capacity to handle re-gasification,
storage, and distribution.  

The energy needs of the transportation sector are
also expected to grow significantly over the next two
decades, resulting in increased demand for petroleum
and alternative transportation fuels like ethanol,
biofuels, and electricity. Specifically, the AEO 2006
forecasts a 20 percent increase in oil consumption (for
all sectors and uses) and a tripling in biofuels production
by 2020, while crude oil imports are expected to increase
by 10 percent by 2020. Refinery capacity is expected to
increase 6 percent by 2020 through expansion at existing
refineries, along with slight improvements in capacity
utilization. Absent the construction of new refineries,
capacity expansions at existing facilities are not
projected to keep pace with demand for refined
products. As a result, EIA estimates that imports of
refined petroleum products will increase by 40 percent.
EIA also forecasts a significant increase in the production
of coal-based synthetic liquid fuels (“coal-to-liquids” or
CTL). By 2030, CTL production is expected to grow to
760,000 barrels per day and account for 13 percent of
distillate fuel supplies. 

More detail about these forecasts is provided in the
relevant sections that follow. The main point here—given
that all the major energy resources available today require
complex infrastructure to be extracted, processed, and
transported from the point of production to the point of
end use—is that current government projections (based
on forecasts that assume current laws and regulations)
point to a major challenge in ensuring that the facilities
and systems needed to reliably, safely, and affordably meet
the nation’s future energy needs can be sited and built.
And even if, as some contend, those projections are
overstated, such facilities and systems are needed in many
cases to replace a huge and aging supply and delivery
inventory that in many cases relies on half-century old
technology with high environmental costs and risks.

Infrastructure challenges have, of course, always
existed, and by and large they have always been met. The
issue for policymakers today is whether the current
environment engenders greater regulatory uncertainty
and cost—and more complex trade-offs—than was the
case in the past. Siting difficulties vary considerably from
project to project. In some regions of the country, siting
debates are driven by both cost and aesthetic
considerations. In other regions they are driven by
unresolved conflicts about the relative priority that
should be accorded to supply vs. demand options. In still
other cases, the siting of certain types of infrastructure
such as transmission lines may be complicated by long-
standing divisions of federal and state authority. In sum,
while forecasts provide useful information concerning the
potential magnitude of future energy requirements, they
do not help to resolve the jurisdictional and policy issues
that will ultimately determine how those needs are met. 
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1.  Electricity Transmission

Transmission facilities serve reliability and
economic purposes, providing the means to supply
power to keep the lights on as well as a path between
buyers and sellers of power. Insufficient transmission
capacity significantly constrains interstate commerce for
power, with direct impacts on the relative
competitiveness of wholesale electricity markets and,
consequently, on the price that consumers pay for electric
service. Transmission constraints and grid congestion not
only raise costs by reducing access to lower-cost power
supplies, but also limit access to a potentially more
diverse mix of resources. A May 2002 study by the DOE
concluded that declining transmission system
investments and deteriorating infrastructure, combined
with growing electricity demand, were creating regional
bottlenecks in the transmission system and jeopardizing
the reliability of the nation’s power grid. 

It is difficult to determine exactly how much new
investment is needed to address these problems, in part
because different utility systems, states, and regions have
variable requirements, and in part because new
generation, demand-side investments, or better
congestion management offer alternatives to
transmission expansion in some cases. Moreover,
transmission issues and system solutions are often
location specific: in some subsystems a certain amount
of congestion on the transmission system may be less
costly than the investments needed to relieve it; in other
cases inadequate transmission capacity may create
higher service costs for all users, including native-load
customers. The consensus among transmission system
users appears to be that substantial investments in new
transmission lines and related equipment are needed to
maintain the reliability and operational requirements of
the system, meet growth in demand and in transactions,
and to ensure a robust wholesale market for power. 

Recent data indicate that congestion has grown
more severe over the last decade, consistent with a
rapid increase in wholesale, interstate transactions. The

need for additional investment has been widely
documented by private analysts and by the regional
organizations that operate the grid in many regions of
the country.19 For example, the North American
Electric Reliability Council’s “transmission loading
relief” procedures, or TLRs, determine which requests
for transmission will be denied in order to prevent lines
from becoming overloaded. Since 2000, the average
number of monthly TLR calls has more than doubled.20

In the PJM Interconnection, which operates the
transmission grid in the Mid-Atlantic region and parts
of the Midwest, transmission congestion is handled
through market prices rather than TLRs. There,
congestion charges have risen steadily—from $132
million in 2000 to $499 million in 2003.21 Similarly,
FERC data indicate that transmission congestion
charges in the state of New York alone have often
reached over $1.0 billion per year, while charges of up
to $500 million per year have been reached in New
England.

In addition, significant reliability concerns have
emerged in various parts of the country, notably in the
Midwest. In 1998, a severe disturbance on the
transmission grid came perilously close to causing a
large-scale regional blackout that would have affected
Minnesota, Wisconsin, North and South Dakota, as well
as parts of Canada. The severity of the incident
prompted several utilities in the region to form the first
investor-owned transmission-only utilities in the
country—the American Transmission Company (ATC)
in Wisconsin and the International Transmission
Company in Michigan—as a means of more effectively
addressing reliability considerations and the
transmission-expansion needs of the states involved.
While a number of steps have been taken to improve
reliability and a major new transmission line is currently
under construction in the region, the ATC estimates that
$3.4 billion in investment will be needed over the next
ten years to ensure reliable operation of its portion of the
grid, while much higher investments are estimated to be

E. SECTOR-SPECIFIC INFRASTRUCTURE
SITING CHALLENGES
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needed for the broader region served by the Midwest
Independent System Operator (MISO).22

Although investment in the nation’s transmission
system has declined in real terms over the last two decades,
it appears this trend may have begun to change. A recent
study commissioned by the Edison Electric Institute (EEI)
documents a large portfolio of transmission projects
currently under consideration by its member utilities.23

Planned transmission projects are not always realized, of
course, but transmission investment has risen from
roughly $3 billion in 1997, a recent low, to just over $5
billion in 2002. These trends are significant after a decade
of negative transmission capacity growth that has been
characterized as amounting to “disinvestment.” Still,
current levels of investment are modest considering the
size of the grid and the need for substantial expansion to

concurrently address growth in demand and to reduce
congestion. Even at projected levels of $7–$10 billion per
year by 2010, transmission investments are expected to
lag, in proportionate terms, behind investments in
generation capacity. 

Several factors have been identified as driving
renewed interest in transmission investment. First,
additional transmission lines are needed to connect new
generating capacity to the grid and to ensure that power
from these facilities can flow to areas where it is needed.
Second, in conjunction with the restructuring of
wholesale power markets, regulators at the federal level
and in some states are encouraging new investment in
the transmission system not only to increase overall
system reliability, but to expand trade and reduce inter-
and intra-regional congestion as well. 

Monthly Logs 12-Month Rolling Average
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Monthly Transmission Loading Relief Logs
(Level 2 and higher)

“Transmission loading relief” procedures, or TLRs, determine which requests for transmission will be denied in order

to prevent lines from becoming overloaded.The number of TLRs has grown substantially in recent years, indicating

that transmission congestion is growing on the nation’s power grid.
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A third and quite important factor has been the rise
of regional transmission organizations (RTOs) and
independent system operators (ISOs). RTOs and ISOs
now exist in approximately half of the country. This has
resulted in an increased emphasis on regional
transmission planning over large regions covering many
states and many utility systems’ territories. As noted in
the EEI study, “[r]egional transmission expansion
planning by ISOs and RTOs has put into play a process
that compels the building-out of their transmission
systems to maintain reliability across larger and larger
market footprints.”24 Regional transmission planning
processes can provide state regulators responsible for
siting new transmission lines with relatively transparent
information on both the local and regional benefits of
individual projects within their state. 

Grid expansion constraints—especially involving
connections between electric systems—remain significant
in regions with and without ISOs/RTOs, among other
reasons because those who plan the expansion of
transmission do not necessarily have the means or
authority to execute what they propose. This is true
whether or not the planning occurs at the utility, state, or
regional level because siting authority for transmission
lines resides, exclusively and unequivocally, with state
regulatory agencies. 

Other factors that are likely to affect the pace and
scale of future transmission investments include FERC’s
ongoing efforts to clarify policies on transmission cost
and financing, structural models to ensure open access
to the grid, and an array of provisions in EPAct05 that
are intended to create new incentives for siting and
investing in electric transmission lines.25

While investment conditions may improve,
however, the process of siting and permitting major new
transmission lines is likely to remain difficult and, based
on past experience, fraught with a number of well-
known problems. While smaller projects are often
approved in a reasonable period, larger projects that span
long distances and affect multiple communities can
easily become bogged down and, in some cases, take
years to obtain final approval. Utilities must
convincingly demonstrate that a new transmission line is
not only the best option for  addressing a particular
problem on the grid, but is also the most economic

infrastructure option for its customers. Environmental
impacts, competing land uses, and concerns about
private property rights and property values are just a few
of the issues that must be addressed when siting new
transmission lines. Accordingly, high-capacity interstate
transmission projects should be designed to provide
local benefits that can help justify their value to local
constituencies, even though the most significant—but
more difficult to measure—economic impacts of the line
are likely to be on the wholesale side of the market.
Finally, experience indicates that utilities operating
outside structured regional markets have little incentive
to propose and defend investments that primarily foster
interstate commerce. 

This does not imply that transmission projects have
not been successfully completed, in some cases even
against heavy historical odds. BPA, for example, has not
only expanded its transmission capacity (as discussed in
the text box included in this section), but has also in the
process facilitated the interconnection of wind energy
projects to its grid. Similarly, a long-overdue expansion
to the Path 15 transmission corridor in California was
completed in 2005 under a highly innovative model that
combined the project management expertise of the
federal Western Area Power Administration (WAPA)
with equity financing provided by the privately-held
company TransElect and the participation of Pacific Gas
& Electric (PG&E); PG&E did not take ownership of
the wires, but enabled the capacity expansion by
allowing open access rights to all market participants.

In general, transmission siting processes would
benefit from more sophisticated analysis of the costs and
benefits of a given project, with appropriate accounting
for impacts on the wholesale market’s competitiveness
and enhanced interstate commerce. States are especially
likely to subject projects that are designed primarily for
the benefit of consumers in other states to rigorous
review. Regional state “compacts” for transmission system
planning and expansion are emerging in the Midwest,
Southwest, New England, and in the Pacific Northwest,
but they are not always successful in overcoming
parochial interests. In addition, major transmission
projects usually require a substantial financial investment
and must often compete internally with other utility
investments. Finally, significant uncertainty or delays in
the siting and permitting of new lines act as a further
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THE BONNEVILLE POWER ADMINISTRATION’S NON-WIRES
SOLUTIONS ROUND TABLE

The Bonneville Power Administration (BPA), a federal agency of the U.S. Department of Energy, serves
approximately half of the electricity needs of the Pacific Northwest (Washington, Oregon, Idaho, and western
Montana). BPA also owns and operates roughly three-fourths of the region’s high-voltage transmission grid.
Throughout the late 1980s and 1990s, BPA added no new major transmission lines to its system and instead relied
on equipment upgrades and improved communications and control procedures to maintain reliability while
accommodating demand growth. By 1999, however, the transmission system was routinely operating at near
capacity and BPA began seeking ways to reinforce the existing grid while also expanding capacity in constrained
and congested areas. As part of this process, BPA began to pursue a broader approach to transmission planning,
one that included consideration of “non-wires” alternatives to new line construction, such as targeted demand
response, distributed generation, conservation measures, and generation siting strategies. 

One of the first major projects proposed by BPA under its transmission expansion program was the Kangley-
Echo Lake project, a nine-mile, 500-kilovolt line in central King County, Washington intended to provide reliable,
high-voltage transmission to the Puget Sound area. The proposed route crossed five miles of the Cedar River
Municipal Watershed, which provides water for, and is owned by, the City of Seattle. The project was announced
in March 2000; a draft environmental impact statement (EIS) was released by BPA in June 2001.

Responding to stakeholder concerns about potential impacts on the Cedar River watershed, BPA prepared a
more detailed assessment of alternative routes, along with an analysis of the potential to cost-effectively defer the
project using non-wires solutions, including demand-side management, demand response and direct load control,
distributed generation, and large-scale generation. The study concluded that, because the magnitude of demand-
reduction or additional generation needed to maintain reliability was so large, construction of the proposed
transmission line was the most cost-effective and feasible solution. It also identified system-wide efficiency
improvements associated with the line, which would reduce the environmental impacts of power generation. In
July 2003, BPA and the City of Seattle, by unanimous consent of the city council, reached agreement on
construction of the line and BPA approved the project shortly thereafter.

While a number of issues were addressed in siting this project, BPA’s analysis of non-transmission
alternatives and the transparency of the broader planning process were key factors in overcoming stakeholder
objections. The Kangley-Echo Lake project moved through the full siting and permitting process—from
announcement to final approval—in just 28 months. 

This success led BPA to formalize its commitment to new transmission-planning approaches by launching
the Non-Wires Solutions Round Table—a 17-member group that includes representatives from public and private
utilities, environmental groups, regulators, large energy users, Indian tribes, renewable resource advocates, and
independent power producers. First convened in January 2003, the Round Table helps BPA identify non-
construction alternatives to new transmission projects and ensures that insights from a variety of stakeholders are
considered as part of a comprehensive, balanced transmission-planning process.
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THE BONNEVILLE POWER ADMINISTRATION’S NON-WIRES
SOLUTIONS ROUND TABLE (CONTINUED)

In its first year, the Round Table developed screening criteria to determine whether a proposed transmission
project is a candidate for non-wires solutions; helped to identify institutional barriers within BPA to non-wires
alternatives; and provided detailed studies for particular problem areas on BPA’s transmission system. Using the
Kangley-Echo Lake study as a template, BPA prepared similar assessments for the Olympic Peninsula and Lower
Valley in Wyoming. In both cases, the Round Table recommended that non-wires solutions be further pursued.
Most recently, the Round Table has begun exploring non-wires alternatives in the southern Oregon coast region.
An initial study, released in January 2006, identified a range of cost-effective measures that, if deployed, could
result in significant peak load reductions that should allow deferral of additional line construction. 

BPA has stated its commitment to full integration of non-wires solutions into transmission planning and
investment and intends to demonstrate to the region that this is the best model for evaluating all transmission and
distribution projects. The Round Table will continue to assist BPA in fine-tuning its planning process and
resolving finance issues related to non-wires solutions; the Round Table will also review and critique pilot projects
to ensure that institutional barriers and other uncertainties are addressed. The success of this program could
provide a model for innovative approaches to transmission planning in other regions.

disincentive to transmission investments by both utilities
and the financial community.

Recognition of the need for substantial
transmission upgrades, and of the many obstacles that
currently hamper the siting of new transmission lines,
has prompted an earnest debate among utilities,
stakeholders, and state and federal regulators over the
past few years. As a result, several new transmission
siting provisions were adopted as part of EPAct05:

• Backstop authority — provides FERC with “backstop
authority” to site interstate electricity transmission
lines. The Secretary of Energy is given authority to
designate “any geographic area experiencing electric
energy transmission capacity constraints or congestion
that adversely affects consumers as a national interest
electric transmission corridor.” FERC can then issue
permits for new transmission lines within these
corridors if states fail to act on an application within
one year or if states condition their approval to a
degree that the project will not ease congestion or is no
longer economically viable.

• Energy Corridors — directs the Secretaries of
Agriculture, Commerce, Defense, Energy, and the

Interior to identify and designate “energy corridors”
on federal lands in the West. These energy corridors
would be the preferred locations for utility rights-of-
way and energy infrastructure projects, including
transmission lines, oil and gas pipelines, and related
infrastructure. 

• Lead Agency — designates DOE to act as the lead
agency in coordinating all necessary federal
authorizations, permits and approvals for interstate
transmission projects. 

• Interstate Compacts — allows states to form
interstate compacts to establish regional transmission
siting agencies with the authority to issue siting
permits and to avoid moving ‘backstop’ jurisdiction to
the FERC. 

DOE and FERC have begun implementing these
legislative provisions. In January, DOE issued a Federal
Register notice seeking comment on issues related to a
new congestion study it is required to undertake and on
the designation of National Interest Electric
Transmission Corridors (NIETC).26 The NIETC
designation proceeding has drawn widespread attention
from industry stakeholders, with nearly 1,000 pages of
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comments now on file. In November 2005, four federal
agencies issued a joint report to Congress on existing
designated transmission and distribution corridors on
federal lands.27 Subsequently, DOE and the Bureau of
Land Management initiated a programmatic
environmental review on the impacts of designating
energy corridors on these lands in the West. Although a

consensus has not been achieved on ways and means to
implement these legislative initiatives, taken together,
the siting provisions in EPAct05, along with the
institutionalization of regional approaches to
transmission planning, have the potential to
substantially improve processes for siting new
transmission infrastructure.

KEY QUESTIONS:   

• What criteria should be used to designate “national interest electric transmission corridors,” and who should
have principal responsibility for such designations? How will these designation lead to the review and approval
of specific facilities proposed to be located within the corridors? What is the appropriate role of states in the
designation of such corridors given the inherently interstate nature of the likely corridors?

• How should FERC use its backstop siting authority to implement utility-specific or RTO/ISO-wide planned
projects? 

• Should “national interest corridor” projects be planned independently of established utility or RTO/ISO
processes, or be integrated within them? 

• How effective have regional planning processes been in streamlining siting processes for new transmission
facilities? Has regional transmission planning actually resulted in increased transmission capacity? What
lessons have been learned thus far from regional planning, and how can these processes be improved?

• What is the outlook for interstate transmission planning and siting compacts? Should the National Association
of Regulatory Utility Commissioners (NARUC) and its regional associations actively promote and foster such
compacts? Should they be formally chartered or informally constituted? Should regional compacts be given
special standing in FERC proceedings?

• Are there generally accepted “best practices” in transmission planning and siting, and if not, should there be?
What new planning approaches are being used in RTOs? By electric transmission companies in regions without
RTOs? Is the BPA “Non-Wires Solutions” model broadly replicable across transmission companies? 

• Do alternative transmission project financing models affect siting decisions? Are DC lines treated differently
than AC lines with regard to siting? 

• How can cost/benefit analyses for transmission projects be improved to fully account for impacts on interstate
and regional power markets?



2.  Wind Energy

As noted in foregoing sections, EIA forecasts a
substantial increase in U.S. wind capacity over the next
two decades. Several factors have helped make
investment in new wind capacity attractive.  First, the
cost-performance of the technology has improved
dramatically.  In fact, over the past 30 years, the cost of
generating electricity from wind resources has declined
over 80 percent—it now ranges from 4 cents per
kilowatt-hour to 6 cents per kilowatt-hour. In addition,
wind benefits from a federal production tax credit and a
variety of state-based initiatives to promote the
development of new renewable resources, such as
“renewable portfolio standards” and other policies. For
example, EPAct05 extends the renewable energy
production credit through 2007 for wind, biomass,
geothermal, landfill gas, and small irrigation power
facilities and municipal solid waste, and provides for a
new category of tax credit bonds (Clean, Renewable
Energy Bonds or CREBs) for governmental entities and
mutual or cooperative electric companies. 

As a result, EIA predicts that 16,000 megawatts of
new renewable capacity will be built by 2020 with the
total growing to over 20,000 megawatts by 2030. Other
analysts and the industry itself foresee still more rapid
expansion. The American Wind Energy Association
(AWEA) expects 3,000 megawatts of new wind capacity to
be added in 2006 alone.28 Wind energy is expected to
dominate renewable capacity additions over the next 15
years: it accounts for all of the new renewable energy
capacity added by 2020, according to EIA forecasts. Strong
growth in the wind industry has, of course, already been
underway for some years.  Specifically, U.S. wind capacity
increased from roughly 2,250 megawatts in 1999 to just
over 6,000 megawatts in 2004.29 In addition, AWEA
estimates that nearly 2,500 megawatts of additional
capacity was installed in the United States in 2005 alone.30

Wind energy projects generally face some of the
same siting challenges that confront more traditional
energy plants. Although wind power produces no air
emissions, concerns are often raised regarding noise and
visual impacts, land requirements, or effects on wildlife—
especially in scenic or exurban residential areas. Moreover,
renewable technologies in general, including wind, often
face additional siting and infrastructure challenges that are
unique to the resources involved. First, while proximity or

access to fuel supplies is an important consideration for
many types of energy projects, siting constraints are
especially important in the case of wind projects because
there is no option but to place the turbines in locations
where adequate wind resources exist. In fact, wind speeds
can vary dramatically even across small areas, meaning
not only that proposed projects cannot readily be moved,
but that careful mapping and analysis is needed to identify
and maximize the resource base. 

Second, the site-specific nature of wind energy gives
rise to sometimes demanding ancillary infrastructure
requirements. Because many of the best wind resources
(and therefore best potential sites for wind projects) are
not located near population centers, transmission
interconnection lines or system upgrades may be
necessary to transport power where it is needed. This
issue arises for other types of remotely sited power
projects as well, but the intermittent and non-
dispatchable nature of wind-based electricity generation
creates additional technical challenges related to
integrating wind resources in the dispatch regime of grid
operators with due regard for reliability. Transmission
cost hurdles are likely to be easier to overcome in cases
where enhanced transmission capacity is needed for other
purposes as well, or where new lines can concurrently
serve wind and other energy supply projects. 

Over the past several years, as wind energy
development has grown rapidly, developers and
proponents have taken a number of steps to improve the
siting process, such as pursuing best practices, building
community support through outreach and
communications, and devising new mitigation strategies
for addressing wildlife and aesthetic concerns. States have
also taken steps to articulate clear siting guidelines and
requirements for wind facilities. Future siting challenges
may be further mitigated by the fact that much of the
wind resource base on land is located in rural areas with
low population density and minimal competing uses for
the land. In fact, though the land requirements associated
with substantial wind development can be significant, the
turbines themselves occupy only a relatively small area
on the ground, leaving most of the land available for
other productive uses. As a result, wind development in
many rural areas where turbines can be sited on existing
agricultural and pasture land represents an opportunity

22 National Commission on Energy Policy
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MAPLE RIDGE WIND FARM

The successful siting of Maple Ridge Wind Farm, a large wind project in rural New York, provides a recent
example of the potential for renewable energy development to coexist with traditional land uses while generating
benefits that can help win the active support of local communities. With 120 turbines in operation as of early
2006, Maple Ridge is already the largest wind development east of the Mississippi; when a second phase of
construction is complete, the project will encompass some 195 wind turbines and will be capable of generating
320 megawatts of electricity, enough to supply the average power needs of as many as 300,000 homes.

Maple Ridge Wind Farm is located on Tug Hill Plateau, east of Lake Ontario, on roughly 33 square miles of
privately held and mostly active agricultural land that is swept by powerful lake-effect winds. The turbines are
large—each 320 feet tall—but they occupy only a small area on the ground. Thus, dairy farming and other
existing land uses can continue even as power production generates new income for local landowners.*
Landowners will receive lease payments ranging from $5,000 to $10,000 per year for each turbine on their
property; residents who live within 1,000 feet of turbines that are not on their property will receive somewhat
smaller payments (ranging from a few hundred dollars to more than $1,000 annually). 

These economic benefits, together with the millions of dollars of new tax revenue the project will generate
for schools and towns, help account for the overwhelming support that Maple Ridge has received from local
landowners, the broader community, and nearby town governments. Because New York is a home-rule state,
primary siting and permitting authority for the project rested with the adjacent towns of Martinsburg, Harrisburg,
and Lowville. To go forward, the project also required permits from several county and state agencies, as well as
from the U.S. Army Corps of Engineers.

In addition to the project’s immediate economic benefits, part of the support for Maple Ridge can be
attributed to careful planning and a proactive approach to community outreach on the part of its developers,
Oregon-based PPM Energy and Texas-based Horizon Wind Energy. Horizon and PPM met frequently with
residents and town boards in the four years leading up to project approval and construction and took steps to
address a range of concerns, from the project’s impacts on bird and bat mortality to problems with local television
reception. These and other issues—including concerns related to impacts on views, animal habitat, and noise and
to the need for new or expanded roads to access the construction site and for other support infrastructure—were
also addressed in a comprehensive environmental review and impact analysis, which included specific post-
construction monitoring and mitigation commitments on the part of project developers.  

All of the conditions that have contributed to the success of Maple Ridge Wind Farm may not, of course,
exist at every potential site. Elsewhere, the broader community has sometimes objected to project proposals even
where these proposals have the support of individual landowners and town governments. Some of the concerns
that motivate these objections are likely to abate with time as wind facilities become a more familiar feature of the
local landscape. Meanwhile, the Maple Ridge experience stands as a striking example of how good project design
and receptive communities can transform traditionally contentious siting and permitting processes to advance a
new generation of energy technologies. 

* For example, though the turbines are spread over approximately 21,000 acres, project construction was expected to disturb

only 700 acres of vegetation, most of it active agricultural land, according to the environmental impact statement (EIS).

Nearly all of the electrical cables required to connect the turbines were buried underground. Further land impacts,

according to the EIS, included the conversion of 140 acres to built facilities and approximately 73 acres of forest land to

successional shrubland. Project construction and operation was not expected to result in any adverse impacts on rare plants

or unique plant communities.
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to complement rather than displace traditional land uses;
the Maple Ridge Wind Farm discussed in a text box in
this section provides a potentially promising example in
this regard. In more congested areas or in areas where a
high premium is placed on the visual features of ridge
tops, however, the sheer amount of real estate needed for
wind development, along with its location, can present a
significant hurdle, even though emission-free energy
sources will be in increasing demand. 

The issues likely to come up in connection with
offshore wind development, on the other hand, are
different and—as recent, well-publicized difficulties with
a proposal to build a wind farm off the coast of
Massachusetts would seem to indicate—could be more
difficult to navigate. Cape Wind is the first offshore wind
project proposed in the United States: it would include
130 turbines (for a total capacity of 420 megawatts),
along with two underground 115-kilovolt transmission
lines, and would be located in federal waters
approximately five miles from Nantucket Island. 

Although the project has supporters both inside and
outside of Massachusetts and although it was developed
in response to the state’s renewable portfolio standard, a
policy intended to introduce more renewable resources
into the state’s electricity supply, Cape Wind has
encountered significant opposition from local groups and
state officials. Concerns have been raised about visual
and noise impacts, safety issues associated with the
proximity of the turbines to shipping lanes, impacts on
the visual features and recreational uses of Nantucket
Sound, and impacts on fisheries and wildlife, including
impacts on shorebirds, migratory birds, and other marine
animals, not to mention possible adverse impacts on the
area’s leading industry—tourism. The siting and
permitting process for the project, which involves several
federal, state, and local agencies, began in 2001. Many
project-related permits have been approved over the
years, including a state siting permit for the transmission

line connecting the wind farm to the on-shore grid. And
even Congress has gotten involved, most recently by
considering an amendment to a Coast Guard
reauthorization bill that would give the governor the
right to veto the project even though it is located in
federal waters (this would effectively present the Cape
Wind project from moving forward as currently planned). 

It should be emphasized that the Cape Wind
experience may be atypical, given the project’s
proximity to a coastal area with very high population
density, well-heeled opponents, and multiple competing
uses for shipping, commercial fisheries, and recreation.
Nevertheless, it does suggest that offshore wind
projects—like other types of offshore energy
development—may confront a unique set of obstacles,
particularly as coastal areas face increasing development
pressures. Unlike Maple Ridge, coastal communities
adjacent to offshore facilities will not automatically
realize the tangible economic benefits of lease payments
and increased property taxes. These siting challenges are
significant in light of the potential magnitude of
offshore wind resources. According to recent DOE
estimates the offshore resource base in the United States
could support as much as 900,000 megawatts of new
wind capacity.31

Prior to EPAct05, the Army Corps of Engineers was
responsible for permitting offshore wind facilities in
federal waters. (Projects within three nautical miles of
shore would fall under state jurisdiction.) EPAct05,
however, transferred responsibility for siting these
facilities to the Minerals Management Service (MMS),
which manages other energy and mineral resources on
the Outer Continental Shelf. In December 2005, MMS
issued an Advanced Notice of Proposed Rulemaking
(NOPR) on the siting of alternative energy projects
offshore. As the MMS rulemaking process moves
forward, siting prospects for offshore wind projects are
likely to become clearer.
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KEY QUESTIONS:

• What are the primary siting concerns for onshore wind projects; how problematic are they; and are they more
critical than regulatory, economic, or technology concerns?

• How effectively has the wind industry addressed siting concerns? Do these concerns require regulatory
intervention and if so by whom?

• Are impacts on birds and bats sufficiently well understood and is there consensus on a research agenda to
support improved performance?

• What are the infrastructure implications of substantial renewable energy development in remote areas? Are
transmission constraints likely to be a major impediment and if so what aspects of this issue are most
challenging?

• Are opportunities for synergistic land uses on agricultural and forest lands well understood? How can the right
parties be brought together to identify and exploit these opportunities?

• What are the unique siting and licensing challenges for offshore wind projects and how are different
stakeholders addressing these challenges? 
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3.  Nuclear Power

Currently, there are 103 commercial nuclear power
plants operating in the United States generating about 20
percent of the country’s electricity. No new nuclear plants
have been ordered in this country since 1978, and no plant
ordered since 1973 has been completed. The last nuclear
plant to come on line began operations in 1996;
meanwhile, several plants that once operated commercially
have been retired and shut down. As the Commission
noted in its 2004 report, a number of challenges must be
overcome to make possible an expansion of nuclear power-
generating capacity in the United States, including
reducing costs, making further improvements in safety and
security, addressing proliferation risks, and resolving issues
related to nuclear waste storage and public acceptance. At
the same time, today’s nuclear power plants provide nearly
70 percent of the nation’s carbon-free generation and
nuclear fuel is in abundant supply.

EPAct05 provides a number of incentives for the
construction of new nuclear plants, including a 1.8 cent
per kilowatt-hour tax credit for eight years for up to 
6,000 megawatts of new capacity, and government support
to offset the financial impact of delays beyond the
company’s control for up to six new plants. As noted
previously, EIA projects that 6,000 megawatts of new
nuclear capacity (i.e., six new reactors) will be built
between 2005 and 2020, when the tax credit expires.
While this expansion appears modest compared to total
anticipated capacity additions in the electric power sector,
when combined with 3,200 megawatts of projected
uprates at existing nuclear facilities, it represents a 9
percent increase in nuclear capacity by 2020.32

Government projections notwithstanding, no
electricity generating technology is likely to face more
formidable challenges to the siting of new facilities than
nuclear power. A recent survey by the Gallup
organization found that while 59 percent of Americans
favor the use of nuclear power, less than half (42 percent)
favor new nuclear plants in their area.33 Public opinion
polls have historically shown that support for new plants
is stronger in communities currently hosting a plant site.
What these polling results mean in terms of actual
attitudes in the face of a new proposal is not clear, except
that they suggest that it may be difficult to site new
nuclear plants outside of pre-existing nuclear plant sites.

In 1989, the NRC implemented three major
changes to its licensing process for new nuclear power

plants with respect to design certification, early site
permits, and combined construction and operating
licenses. These changes were designed to encourage the
early resolution of safety, siting, and licensing issues in
advance of major financial commitments, thereby
avoiding many of the permitting delays that occurred
during the 1970s and 1980s. 

• Design certification — The design certification
process allows the NRC to approve reactor designs
through public rulemaking. Design approvals are valid
for 15 years.

• Early Site Permits — This process allow applicants to
obtain approval of sites for new reactor units separate
from an application for a construction permit or
combined construction and operating license so that
applicants can resolve site-specific issues early on in the
process. These permits are good for 10 to 20 years and
can be renewed for an additional 10 to 20 years. 

• Combined construction/operating license (“COL”) —
Applicants may seek a license authorizing both
construction and operation of a plant through a single
application process, rather than the two separate
application processes that were previously needed. 

In February 2002, the Department of Energy (DOE)
launched its Nuclear Power 2010 (NP2010) initiative, a
cost-sharing program with the nuclear industry to test the
NRC’s new licensing regime. As part of the NP2010
program, three companies have now begun the process of
obtaining early site permits, though none has yet ordered a
new reactor unit from a manufacturer. Specifically, Exelon
Generation Company LLC, Entergy’s System Energy
Resources Inc., LLC, and Dominion Nuclear North Anna
LLC have applied for Early Site Permits to add new reactor
units at existing nuclear power plant sites. Despite strong
support for new plants from the Bush Administration, and
from some local elected officials, opponents have raised a
number of objections, many of which reprise concerns that
were raised in connection with the existing facility at the
time each was originally licensed. In these cases, critics
argue that concerns about issues such as water usage and
public safety remain pertinent because any existing
impacts will be compounded by the addition of a new
reactor unit. While new reactor designs have higher safety
margins and employ passive safety features, opponents also
point to new concerns, such as the threat of terrorist
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KEY QUESTIONS:

• What has been learned thus far from the early site permit process? Are new siting issues emerging that were not
encountered during the 1970s, or are the major issues primarily the same?

• What new siting challenges and requirements for nuclear reactors might arise from the inability of the federal
government to license a permanent waste repository? Will the evolution of on-site spent fuel storage
technology (casks) mitigate to some degree the unresolved licensing of the Yucca Mountain repository?

• What lessons, if any are applicable to the U.S. regulatory environment, can be learned from the experience 
of other countries (e.g., China, France, Japan, Taiwan) that are siting and in some cases building new 
nuclear reactors?

• Will “site banking” or “advanced siting” options provide opportunities for a project to move to development if
financial and other factors warrant?

• What role will currently high natural gas prices and projections of future prices play in the deliberations of
state regulators when deciding whether to site and then authorize utilities to recover costs associated with new
nuclear plant investments? 

• Will climate change considerations facilitate the siting process for new nuclear power plants?

• Is it financially and otherwise possible to develop new nuclear plants without securing advance long-term
financial commitments from utilities or from their regulators? 

• Should the NRC seek to establish a joint licensing-siting process with states where utilities are considering
nuclear plant projects?

• Will new reactor designs—so-called inherently safe/modular/standard design prototypes—facilitate 
siting decisions? 

attacks at nuclear facilities. In addition, because of delays
in licensing Yucca Mountain as a permanent waste
depository, critics assert that existing nuclear reactor sites
will in effect serve as semi-permanent waste repositories.
They argue that adding new reactor units will only create
additional waste that must be stored on site for some
unknown period of time.34

Consortia led by NuStart Energy Development35 and
Dominion are participating in the NP2010 program to
prepare three COL applications for new reactor designs
that they anticipate filing in 2007 and 2008 under the
NP2010 program. Two of the three proposed reactors
would be at existing sites, while the third would be at a site
where reactor construction was begun but not completed.

In addition to the companies participating in the
NP2010 program, six other utility companies have now
informed the NRC that they intend to submit COL
applications for new reactors in the 2007–2008 timeframe.

Overall, nine companies have expressed their intention to
file applications for as many as 19 reactors in ten states.
None of the utilities has yet made a commitment to actually
build plants at sites for which they obtain COL licenses.  

While the NRC is the primary governing body for
licensing new facilities, siting remains a state responsibility
and other regulatory agencies could well involve themselves
in both licensing and siting processes. For example, if
utilities are seeking to include the costs of new facilities in
their retail rate base in the states where a generation-related
rate base exists, they will require a “certificate of need” from
the state public utility commission. Utilities must also
acquire water discharge permits under the National
Pollutant Discharge Elimination System (“NPDES permit”)
for the thermal pollution from the plant. Although EPA
supervises the NPDES program, individual states review
applications and issue the permits.
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4.  Coal Technology,
Integrated Combined Cycle
Gasification & Carbon
Capture and Storage

Conventional, steam-electric power plants fired by
pulverized coal currently account for more than 50
percent of U.S. electricity generation. According to the
recent EIA forecast discussed in Section D, coal will also
account for a greater share of the overall increase in
electric generation capacity expected to occur by 2030
than any other fuel or technology. Given the significant
greenhouse gas emissions associated with conventional
coal technology, the implications of these projections in
terms of future efforts to address climate-change risks are
sobering. Whether and how climate considerations will
be addressed in the sitting and permitting process for
new coal generating plants going forward is therefore an
important question. In addition, other coal-related
issues—from concerns about the environmental effects
and infrastructure requirements associated with mining
and transporting coal, to concerns about local air quality
impacts and water requirements—are likely to play a role
in determining what types of coal facilities can be sited in
the future and where. Recent experience offers relatively
little guidance in this regard, since electric-generating
capacity expansions over the last two decades have been
dominated by natural gas technologies. This seems likely
to change, however, in the wake of a sharp and sustained
increase in natural gas prices that is eliciting a growing
number of proposals to construct new coal-fired power
plants around the country.

To date, reaction to proposed new coal plants has
been mixed, depending on the location, perceived
environmental impacts, and size of the facility, the
economic base of the host community, and other
attributes of the project. In Nevada, for example, a
proposed new coal plant near Reno was stalled by a
combination of public opposition and changed utility
regulations, whereas another 750-megawatt coal project
proposed near Mesquite has encountered little organized
opposition and appears to be moving forward with the
support of local officials.36 Not surprisingly, plants
proposed in or near more densely populated areas are
likely to encounter greater opposition on the basis of
concerns about local air quality and other site-specific
environmental impacts. Other objections, however,
particularly those related to climate change, are unlikely

to be affected by location and may lead to new
permitting or siting requirements in the future. For
example, Massachusetts, Oregon, and Washington now
require that power plant developers offset at least a
portion of carbon emissions associated with new
facilities. More recently, the California Energy
Commission has adopted a policy establishing
greenhouse gas emissions performance standards for all
baseload generation seeking new long-term investments
from California utilities.37

To the extent that climate concerns are increasingly
incorporated into infrastructure investment decisions—
either by being internalized through a mandatory,
market-based emissions-reduction program such as the
Commission has recommended, or through more
explicit consideration in future siting and permitting
processes—opportunities are likely to grow for
alternatives to conventional pulverized-coal technology.
IGCC technology, in particular, is viewed as promising
because, besides having lower conventional-pollutant
emissions, it could allow for continued use of coal while
also making possible the cost-effective capture and
sequestration of carbon emissions.38 Given the relative
abundance and low-cost of coal—not only in the United
States but elsewhere around the world—the importance
of developing low-carbon coal technologies that can
simultaneously advance multiple national and global
economic, environmental, and energy security goals is
difficult to overstate. In fact, the Commission concluded
in its 2004 report that the future of coal and the success
of greenhouse gas mitigation policies could well hinge
on whether carbon-capture-ready IGCC technology can
be successfully commercialized over the next few
decades. The expectation that coal IGCC will need to
advance to address climate concerns is also reflected in
EIA’s latest forecast, which anticipates the construction
of 9,000 megawatts of new IGCC capacity by 2020 and
82,000 megawatts by 2030.

Both IGCC plants themselves, as well as any
associated carbon storage facilities, are likely to present
infrastructure siting challenges. As has already been
noted, most significant electric generating capacity
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expansions in the last decade or more have involved
natural gas facilities. How receptive policymakers and
the public will be to new coal plants—even if these
plants employ the latest pollution control equipment and
utilize advanced technologies—is difficult to gauge and
may vary widely in different parts of the country. In
general, the fact that IGCC has several advantages, from
an environmental standpoint, over conventional
pulverized-coal technology should help to overcome
siting obstacles. For example, the next-generation IGCC
plant is expected to achieve reductions in sulfur dioxide,
nitrogen oxides and mercury that are comparable to, or
greater than pulverized coal plants with advanced post-
combustion pollution control equipment. IGCC plants
also require 30–60 percent less water than pulverized
coal plants. Access to water is often one of the most
controversial issues in the permitting and siting of power
plants.39 Finally, because they are more efficient than
conventional coal plants and more amenable to carbon
capture and storage (CCS), IGCC plants are viewed
more favorably by many environmental advocates. 

Not surprisingly, the infrastructure siting
challenges potentially associated with the large-scale
capture and permanent sequestration of carbon in
geologic formations are not yet well understood, given
the relative short history of this technology. CCS is most
likely to be feasible and cost-effective at large industrial
facilities or electric power plants where carbon dioxide
can be collected before it is released to the atmosphere
and then compressed and transported via pipeline to a
geologic repository or to enhanced oil recovery facilities.
Carbon injection per se is not new and has been used for
decades in the petroleum industry to boost production
from underground oil and gas repositories. In fact,
opportunities in some regions of the country to use
captured carbon dioxide for enhanced oil recovery may
substantially improve the economics of CCS and help to
overcome associated siting challenges, especially in an
environment of continued high oil prices. 

In any case, carbon storage as part of a climate-
change mitigation strategy would have to be undertaken
on a scale that is orders of magnitude greater than
current levels and could present technical challenges and
infrastructure issues that have not yet been encountered
in today’s smaller-scale commercial applications of CCS
technology. Understanding these issues will likely
require substantial research, as well as several large-scale
demonstration projects during the next 10–15 years to

develop commercial experience. DOE and a group of
industry co-sponsors are funding a large scale
demonstration project for IGCC with CCS known as the
“FutureGen Initiative;” in addition, DOE has an
extensive carbon sequestration research program.40

How aggressively CCS will be deployed as a carbon
management strategy in the future will depend on a
variety of factors. On the one hand, CCS has emerged as
a central component of most proposals for technological
measures to reduce global risks from human-induced
climate change. The importance of this technology was
recently emphasized in an October 2005 Special Report
by the Intergovernmental Panel on Climate Change
(IPCC), which concluded that CCS has the potential to
reduce overall climate change mitigation costs and
increase flexibility in achieving greenhouse gas emission
reductions.41 On the other hand, given the current lack
of a market incentive for limiting carbon emissions, EIA’s
latest forecast shows no construction of CCS capacity by
2030. As noted above, however, market conditions for
CCS could change rapidly in regions where
opportunities exist to take advantage of potential
applications for enhanced oil recovery. 

Meanwhile, significant cost uncertainties and
limited experience with large-scale field applications of
CCS technology make it difficult to predict its
deployment even in response to mandatory emission
limits. Incentives and early deployment programs, 
such as those recommended by the Commission in its
2004 report, can help to stimulate cost reductions that
lead to further deployment in later years. (The
Commission has proposed demonstration projects
totaling 4,000 megawatts of new IGCC with CCS
capacity.) Over a longer timeframe and with higher levels
of incentives or more stringent greenhouse gas reduction
targets, penetration of CCS could be significantly greater.
For example, one scenario developed by researchers at
the Pacific Northwest National Laboratory suggests that
the adoption of policies to stabilize atmospheric levels of
carbon dioxide at 550 parts per million by 2050, would
result in the construction of 536,000 megawatts (roughly
500 units) of coal IGCC capacity with CCS.42

Although the theoretical carbon-storage capacity of
underground geological repositories in the United States
is plentiful, large-scale deployment of CCS would
nevertheless require significant investments in
infrastructure, possibly including thousands of miles of
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Figure 6
Potential Sites for Geologic Carbon Sequestration

Capturing and permanently sequestering carbon in geologic formations offers a means to prevent emissions released

by fossil fuel use from reaching the atmosphere and thus may play an important role in the array of strategies used to

mitigate climate change risks in the future. Carbon capture and sequestration is most likely to be feasible and cost-

effective at large industrial facilities or electric power plants where carbon dioxide can be collected before it is released

to the atmosphere and then compressed and transported via pipeline to a geologic repository. Potential repositories

include depleted oil and gas fields, unmineable deep coal seams, or deep saline formations. Current estimates suggest

that in the United States, deep saline formations alone can potentially hold up to 3 trillion tons of carbon dioxide or

roughly 600 times current annual U.S. emissions. Given that many of these formations have safely stored hydrocarbons

for millennia, there is considerable optimism that they can reliably retain injected carbon dioxide.

The map below details potentially promising sequestration sites in (1) depleted gas fields, (2) depleted oil fields, (3)

unmineable coal seams, (4) deep saline formations, and (5) basalts. Each geologic formation presents a unique set of

characteristics, storage capacities, and challenges that must be carefully understood before large-scale sequestration

occurs. On the whole, however, potential sites are numerous and are, for the most part, close to much of the existing

fossil-fuel-based electric industry infrastructure.

Fossil Power Plants Potential Sequestration Areas

Adapted from Battelle, 2004
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dedicated carbon dioxide pipelines.43 In addition, under
optimistic deployment scenarios, many thousands of
wells could be required to inject carbon dioxide into
underground repositories.44 Whether this type of
infrastructure would be likely to encounter significant
obstacles related to siting and public acceptance is an
open question. The limited research available on this
topic—most of which has focused on general perceptions
of CCS, rather than on likely public reaction if new wells
and reservoirs are proposed for a specific community—
suggest that CCS is not well known or understood by the
public. When introduced to CCS along with a range of
other options, most respondents prefer what they
consider to be alternatives such as energy efficiency or
renewable energy for reducing emissions.45 A more
favorable view of the technology may emerge in the
future as the public becomes increasingly aware of the
magnitude of the emission reductions that may ultimately
be necessary to reduce climate change risks.46 In sum,
efforts to educate the public about CCS and to provide
for public input on related siting and other decisions are
likely to be critical to advancing this technology. 

Beyond siting and infrastructure issues, the main
challenges to IGCC and CCS are economic, regulatory, and
institutional.47 On the regulatory and institutional front, a
new framework would have to be developed to govern
CCS. Currently, the use of underground carbon-dioxide
injection for enhanced oil recovery is regulated under the
Safe Drinking Water Act and thousands of wells have been
permitted under the Underground Injection Control (UIC)
program. In addition, a small number of experimental
wells have been permitted to inject carbon dioxide for
purposes other than enhanced oil recovery.48 No provisions
are in place, however, to regulate the long-term storage of
carbon dioxide which—because it would require measures
to prevent venting back to the atmosphere—could involve
new provisions for risk assessment, for monitoring the
performance of wells, for assuring the permanence of the
carbon stored, and for managing long-term liability if a
reservoir leaks.49 Large-scale CCS projects would likely
also require the assessment of additional risks, including
the risk of large releases of carbon dioxide to nearby
population centers, risks to groundwater quality, and risks
from reactivity with underground minerals and solutions.50

Key Questions

• Should climate considerations be incorporated more explicitly into siting and permitting processes for new coal
facilities and if so, how?

• Will the smaller “environmental footprint” of IGCC make these plants easier to site than conventional
pulverized-coal power plants?

• How will public perceptions of CCS affect the ability to site power plants with carbon storage? Are there steps
that can be taken now to facilitate future siting?

• How should “sequestration readiness” be incorporated into siting reviews of IGCC projects, in light of
expectations that IGCC will be commercially ready ahead of sequestration options?  

• Are there optimal and sub-optimal regions or localities for the siting of IGGC plants?

• Can considerations related to potentially limited IGCC and CCS siting options—and to the transmission
system expansions that may be necessary to accommodate these siting constraints—be integrated into state and
regional planning processes? 

• What lessons from the siting of other energy technologies are most relevant to CCS? 

• How will the developing regulatory regime for CCS shape decisions on the siting of IGCC with CCS?
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5.  Liquefied Natural Gas (LNG)

Historically, U.S. demand for natural gas has been
largely met by domestic resources, with imports from
Canada and small volumes imported in the form of LNG.
As indicated in earlier sections, U.S. demand for natural
gas is expected to continue to grow even as production
from traditional North American sources has begun to
plateau. In its 2004 report, the Commission noted recent
industry predictions suggesting that in spite of increased
drilling activities, natural gas production from traditional
North American sources will remain flat and will be able
to satisfy only 75 percent of domestic demand by 2025,
with the result that future demand growth will need to be
met through imports and from Alaska.51

A critical question for natural gas, therefore, is
where future supplies will come from, given projected
steady growth in U.S. demand. Most experts expect that
part of the long-term answer will include the
construction of a major new pipeline to ship gas from
Alaska’s North Slope together with a substantial increase
in imports of LNG, which can be delivered from a variety
of distant sources via tanker ship. This section focuses
on the infrastructure needs associated with a significant
expansion of LNG imports, which require large
terminals to receive tanker shipments, re-gasify the
natural gas, and deliver it into existing distribution
systems.52 (The Alaska natural gas pipeline is discussed
in the next section.)

Currently LNG plays only a small role in
augmenting domestic supplies: it accounted for slightly
less than 3 percent (650 billion cubic feet) of the nation’s
total consumption of natural gas in 2004. Not
surprisingly, LNG imports play a more significant role in
some of the regions where LNG terminals already exist.
The United States currently has four operating onshore
LNG import facilities. They are located in Everett,
Massachusetts; Cove Point, Delaware; Elba Island,
Georgia; and Lake Charles, Louisiana. In addition, an
offshore LNG re-gasification terminal—the Gulf Gateway
Energy Bridge—recently commenced operation in the
Gulf of Mexico. Each of the four existing onshore terminal
facilities in the United States was put into service well
over two decades ago during an initial wave of LNG
enthusiasm driven by natural gas shortages at that time. 

Changes in market conditions, the regulatory
environment, and the politics of siting since these four
terminals were constructed leave considerable
uncertainty regarding the siting of new facilities,
particularly in regions outside the Gulf of Mexico. In
general, onshore facilities fall under the primary
jurisdiction of FERC while offshore projects are subject
to oversight by the U.S. Coast Guard. Coastal states also
have an important role to play in the siting process
through their “consistency reviews” of both onshore and
offshore facilities under the Coastal Zone Management
Act (CZMA). FERC authority to site LNG facilities was
recently clarified in EPAct05 with the intention of
improving the regulatory environment for siting these
facilities. As noted above, however, federal approval is
not necessarily sufficient to move projects forward, as
recently evidenced by the determined resistance of state
and local officials to efforts to site a second onshore LNG
terminal in Massachusetts.53

EIA’s forecast indicates that LNG imports will
increase by more than 400 percent by 2020 (an increase
of 3 tcf per year over the estimated 2005 levels) and 500
percent by 2030 (an increase of 3.7 tcf, above today’s
levels). To accommodate this increase, EIA estimates that
domestic LNG terminal capacity will have to nearly
quadruple from its current level of roughly 1.4 tcf per
year to 5.4 tcf per year in 2020. EIA anticipates that
roughly half the expected increase will likely be achieved
by expanding three of the four existing onshore LNG
terminals, Cove Point, Elba Island, and Lake Charles.
According to its projections, the only new U.S. facilities
will be built along the Gulf Coast, where a long history
of energy development and familiarity with energy
infrastructure is likely to ease the siting process.54 In
fact, two facilities are under construction in this region
presently (Freeport and Sabine Pass) and several more
are anticipated. In addition, EIA expects that three new
facilities will be built to service the U.S. gas market from
LNG terminals located on foreign territory, one coming
online in Baja Mexico and two on the eastern coast of
Canada. Consistent with expectations of strong and
growing U.S. demand for LNG, industry developers are
actively considering some 40 additional facilities to serve
North American gas markets (see Figure 7). 
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CONSTRUCTED
A. Everett, MA: 1.035 Bcfd (SUEZ/Tractebel-DOMAC)
B. Cove Point, MD: 1.0 Bcfd (Dominion -Cove Point LNG)
C. Elba Island, GA: 1.2 Bcfd (El Paso -Southern LNG)
D. Lake Charles, LA: 1.5 Bcfd (Southern Union -Trunkline LNG)
E. Gulf of Mexico: 0.5 Bcfd 
 (Gulf Gateway Energy Bridge -ExcelerateEnergy)

APPROVED BY FERC
1. Lake Charles, LA: 0.6 Bcfd (Southern Union -Trunkline LNG)
2. Hackberry, LA: 1.5 Bcfd (Cameron LNG -Sempra Energy)
3. Bahamas: 0.84 Bcfd (AES Ocean Express)*
4. Bahamas: 0.83 Bcfd (Calypso Tractebel)*
5. Freeport, TX: 1.5 Bcfd (Cheniere/Freeport LNG Dev.)
6. Sabine, LA: 2.6 Bcfd (Cheniere LNG)
7. Corpus Christi, TX: 2.6 Bcfd (Cheniere LNG)
8. Corpus Christi, TX: 1.0 Bcfd (Vista Del Sol -ExxonMobil)
9. Fall River, MA: 0.8 Bcfd (Weaver's Cove Energy/Hess LNG)
10. Sabine, TX: 1.0 Bcfd (Golden Pass -ExxonMobil)
11. Corpus Christi, TX: 1.0 Bcfd 
 (Ingleside Energy-Occidental Energy Ventures)

APPROVED BY MARAD/COAST GUARD
12. Port Pelican: 1.6 Bcfd (Chevron Texaco)
13. Louisiana Offshore: 1.0 Bcfd (Gulf Landing -Shell)

CANADIAN APPROVED TERMINALS
14. St. John, NB: 1.0 Bcfd (Canaport-Irving Oil)
15. Point Tupper, NS: 1.0 Bcf/d (Bear Head LNG -Anadarko

MEXICAN APPROVED TERMINALS
16. Altamira, Tamulipas: 0.7 Bcfd, (Shell/Total/Mitsui)
17. Baja California, MX: 1.0 Bcfd, (Energy Costa Azul-Sempra)
18. Baja California -Offshore: 1.4 Bcfd, (Chevron Texaco)

PROPOSED TO FERC
19. Long Beach, CA: 0.7 Bcfd, 
 (Mitsubishi/ConocoPhillips-Sound Energy Solutions)
20. Logan Township, NJ: 1.2 Bcfd (Crown Landing LNG -BP)
21. Bahamas: 0.5 Bcfd, (Seafarer -El Paso/FPL )
22.Port Arthur, TX: 1.5 Bcfd (Sempra)
23. Cove Point, MD: 0.8 Bcfd (Dominion)
24. LI Sound, NY: 1.0 Bcfd (Broadwater Energy -TransCanada/Shell)
25.Pascagoula, MS: 1.0 Bcfd (Gulf LNG Energy LLC)
26. Bradwood, OR: 1.0 Bcfd (Northern Star LNG -Northern Star Natural Gas LLC)
27.Pascagoula, MS: 1.3 Bcfd (CasotteLanding-ChevronTexaco)
28. Cameron, LA: 3.3 Bcfd (Creole Trail LNG -Cheniere LNG)
29. Port Lavaca, TX: 1.0 Bcfd (Calhoun LNG -Gulf Coast LNG Partners)
30. Freeport, TX: 2.5 Bcfd (Cheniere/Freeport LNG Dev. -Expansion)
31. Sabine, LA: 1.4 Bcfd (Cheniere LNG -Expansion)
32. Hackberry, LA: 1.15 Bcfd (Cameron LNG -Sempra Energy-Expansion)
33. Pleasant Point, ME: 0.5 Bcfd (QuoddyBay, LLC)
34. Robbinston, ME: 0.5 Bcfd (DowneastLNG -Kestrel Energy)
35. Elba Island, GA: 0.9 Bcfd (El Paso -Southern LNG)

PROPOSED TO MARAD/COAST GUARD
36. California Offshore: 1.5 Bcfd (CabrilloPort -BHP Billiton)
37. So. California Offshore: 0.5 Bcfd, (Crystal Energy)
38. Louisiana Offshore: 1.0 Bcfd (Main Pass McMoRanExp.)
39. Gulf of Mexico: 1.0 Bcfd (Compass Port -ConocoPhillips)
40. Gulf of Mexico: 1.5 Bcfd 
 (Beacon Port Clean Energy Terminal-ConocoPhillips)
41. Offshore Boston, MA: 0.4 Bcfd (Neptune LNG -Tractebel)
42. Offshore Boston, MA: 0.8 Bcfd (Northeast Gateway -ExcelerateEnergy)
43. Gulf of Mexico: 1.4 Bcfd 
 (Bienville Offshore Energy Terminal -TORP Technology)

Figure 7

Existing and Proposed North American LNG Terminals  

Source: Federal Energy Regulatory Commission.



effective and fair regulatory process. The unique
properties of natural gas could make LNG re-gasification
facilities an appealing terrorist target, although it is not
clear that the hazards are greater than those that exist at
other large energy and chemical facilities. 

At the same time, the emergence of new technology
that allows re-gasification to occur aboard ships so that
the dry gas can be placed directly into existing pipelines
could substantially mitigate current safety concerns. If
cost-effective, this technology could substantially reduce
the need for large on-shore facilities. The siting equation
for much smaller on-shore processing facilities could be
very different, given that the potential risk associated
with accidents, attacks, or explosions at such facilities
would be substantially reduced.

Another set of concerns, of course, relates to the
geographic distribution of proposed new LNG capacity.
Recent hurricanes in the Gulf region highlight the
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In general, opposition to the siting of LNG facilities
comes from local groups concerned about safety. LNG is
super-cooled natural gas with an energy density 600 times
that of gaseous methane. While LNG itself is not
flammable, it will re-vaporize if accidentally released to
the atmosphere. In vapor form, the natural gas would
present a combustion hazard under certain conditions.
The large quantities of LNG handled by transportation
vessels and re-gasification facilities make this a real
concern for local communities. Industry proponents insist
that LNG can be handled safely and point to the extensive
safety record of the industry. (Indeed, there have been no
major shipping incidents since the first LNG shipment left
port nearly a half century ago.55) For the most part,
onshore LNG facilities can also boast exceptional safety
records, though there have been a small number of serious
accidents at such facilities around the world over the past
50 years. Recent anxiety over terrorist attacks and
infrastructure vulnerability add another dimension to the
safety and siting challenges that must be balanced in an
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EIA projections indicate a growing demand for LNG in the years ahead. Import capacity is projected to more than

quadruple from 2005 levels by 2030 as existing terminals are expanded and new facilities are constructed.Total

LNG imports are expected to rise even more quickly, from roughly 0.71 tcf/yr in 2005 to 4.36 tcf/yr in 2030, an

increase of over 500 percent.

Source: Energy Information Administration, Annual Energy Outlook 2006.
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disadvantages of concentrating LNG facilities in one
region of the country. These concerns must be considered
in future LNG terminal siting processes, along with the
various local-, regional-, and national-level risks and
benefits associated with LNG infrastructure. 

Whether siting and permitting processes can be
developed that allow for an effective balancing of all of
these concerns while satisfying the different public and
private interests involved remains to be seen. In its 2004
report, the Commission expressed its support for a strong

federal role in the siting of LNG facilities, but also
underscored the importance of “cooperative federalism”
in effectively implementing LNG proposals. This
cooperative model recognizes the different authorities
already delegated to FERC, to coastal states, and to the
Coast Guard (in the case of off-shore facilities), and seeks
to ensure that states’ substantial interests in environmental
protection, land use, and other issues are accommodated
through a variety of means—including, for example, the
joint preparation of environmental reviews by state and
federal agencies.  

Key Questions:

• Are EIA estimates for future increases in LNG imports consistent with plans announced by the LNG industry
for expanding and constructing re-gasification facilities? 

• Given the likelihood that new LNG facilities will initially be sited in the Gulf, what are the implications of
further concentrating natural gas supplies in this region? What, if any, steps should be taken to geographically
diversify LNG infrastructure in the United States? Specifically, are there particular, regional infrastructure-
diversity considerations that should be taken into account by FERC and other agencies in reviewing LNG
proposals, especially where those proposals involve siting new LNG terminals in the Gulf as compared to other
regions that face growing gas demand? 

• What are the primary concerns over safety, environmental impacts, resource reliability, and regulatory oversight
with regard to LNG siting and are these concerns substantially different than those encountered by other, more
familiar, large energy and industrial facilities?

• What did EPAct05 do to address LNG siting and what is the outlook for the effectiveness of these provisions?

• What are the best ways to balance the local, regional, and national interests associated with large infrastructure
projects such as LNG facilities? Does the current process work and if not, what best practices would promote
the kind of “cooperative federalism” advocated in the Commission’s 2004 report? 

• For regions with multiple competing proposals for new LNG projects, can regional analyses of the need for
additional natural gas supplies substantially aid the siting process, or will such inquiries simply add a further
layer of unneeded review and collateral approvals?

• Will new re-gasification technology reduce the requirements (and footprint) of on-shore facilities? Will it
facilitate consideration of siting in states currently opposed to LNG facilities? 
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6.  Alaska Natural Gas Pipeline

The siting and financing challenges associated with
an Alaska natural gas pipeline are, of course, quite
different from those that pertain to LNG and other
technologies discussed in this section. Here the biggest
obstacles have been the high cost and lengthy time
period required to construct the pipeline, although siting
and permitting uncertainties have also contributed to the
difficulty of moving this project forward. Recent
developments, however, may signal progress on the
Alaska pipeline issue.

First, a number of provisions to promote the
pipeline were included in EPAct05, which requires that
FERC submit regular reports to Congress describing the
progress made in licensing and constructing the project.
In its most recent report detailing the status of the
project, FERC indicates that there are now three
potential options under consideration. Two would

involve constructing a major pipeline that would run
through parts of Alaska and Canada, ultimately
connecting with the Alberta hub and the existing North
American pipeline network. A third would involve
constructing a shorter pipeline from the North Slope to
Anderson Bay near Valdez, Alaska, where a liquefaction
facility would be built to send the gas into the global
LNG marketplace.56

FERC’s recent status report also outlines various
actions recently taken by the U.S. Congress, the Alaska
legislature, and the Canadian government to help
facilitate this massive undertaking and indicates that
negotiations under the Alaska Stranded Gas
Development Act (SGA) are currently the focal point of
activity. The SGA permits the state to negotiate terms of
payment in lieu of taxes and royalties. Pipeline
developers have indicated that they will only move
forward with their applications once they have clarified
financial terms with the state—at present, the state of

Figure 9
Proposed Route for the Alaska Natural Gas Pipeline
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Alaska has negotiated with only one group. On
February 21, 2006, the Alaska Governor’s office
announced that it had reached an initial agreement on a
fiscal contract for the gas pipeline, but this agreement
has yet to be approved by the state legislature.
Following resolution with the state, numerous logistical
challenges will still need to be overcome including the
timing of field surveys, the coordination of permits from
all relevant agencies, implementation of the federal loan

guarantee program, and the resolution of Canadian
regulations. Market developments with respect to the
availability and cost of gas, steel, and labor may also
create new challenges, particularly to the extent they are
impacted by a separate arctic pipeline proposal aimed at
delivering gas from the Mackenzie Delta of Canada to
the lower 48 states. It is generally felt that steel and
labor constraints would limit the ability of both projects
to go forward simultaneously.

KEY QUESTIONS

• What remaining major policy barriers (state, federal, or international) need to be resolved before the pipeline
project can move forward? 

• Are the siting and permitting requirements for the pipeline considered manageable? Can the federal
government or the state of Alaska do more to speed this process without compromising the important elements
of these provisions? 

• How have the economics of the pipeline changed since the last major feasibility study was completed five years
ago? How would the economics and timing of the Alaska natural gas pipeline be impacted by initiation of the
Mackenzie pipeline project? 

• Would pre-construction commitments to contract for the Alaska gas facilitate the choice of pipeline route and
its implementation?

• Which is the most likely market for natural gas from Alaska—the West or the Midwest—and how will the
answer to this question influence final siting decisions? 

• Should LNG options be considered as a complement to the pipeline for shipping part of Alaska’s natural gas to
the lower 48 and if so, what are the siting consequences for the pipeline and for LNG processing facilities?



7.  Biofuels

Despite longstanding efforts to promote alternatives
to petroleum-based transportation fuels as a means of
diminishing oil dependence and reducing air emissions,
the contribution of biomass-based fuels to the nation’s
overall energy mix has, until recently, remained relatively
small. The biofuels industry may be on the verge of a
period of rapid expansion, however, as a result of
renewed concern about the geopolitical, economic, and
environmental risks associated with continued, near-
exclusive reliance on petroleum-based fuels, the recent
upturn in world oil prices and associated concern over
future competition for world oil supplies with China and
India, and (perhaps more importantly) as a result of new
mandates and incentives to promote alternatives. 

Perhaps the most important of these mandates is the
new federal Renewable Fuels Standard (RFS) established in
EPAct05. It requires that at least 4 billion gallons of
renewable fuels be used in 2006, ramping up to at least 7.5
billion gallons in 2012. This represents an annual increase
of approximately 700 million gallons per year. EIA
estimates that the RFS will reduce U.S. oil consumption by
80,000 barrels per day by 2012. (Here it is worth noting
that while the term “renewable fuel” or “biofuel”—both in
EPAct05 and in other contexts—generally includes
biodiesel and other biomass-derived liquid fuels, ethanol is
expected to be the dominant form of biofuel in the United
States for some time to come. Accordingly the remainder of
this discussion focuses on ethanol.) To implement the RFS,
EPA is developing rules that require fuel refineries,
blenders, distributors, and importers to introduce or sell
minimum volumes of ethanol and biodiesel into the
transportation fuels market each year as required under the
RFS. Starting in 2013 and each year thereafter, EPA is
required to establish a new RFS, which—at a minimum—
maintains the same volume of renewable fuels sold relative
to total gasoline sold on a percentage basis in 2012. 

In addition to the RFS, EPAct05 includes a number
of incentives and other provisions to promote the use of
E-85 (a blend of 85 percent ethanol and 15 percent
gasoline). These include tax credits for the installation of
refueling infrastructure, DOE grants for the
advancement of hybrid flexible-fuel vehicles, and federal
fleet requirements. The various provisions to promote
renewable fuels in EPAct05 are in addition to tax
incentives established by Congress in 2004. At that time,

Congress established the Volumetric Ethanol Excise Tax
Credit (VEETC) to extend the existing 51 cent-per-
gallon tax incentive for renewable fuels, while
eliminating the impact of this credit on the Federal
Highway Trust Fund.57

At present, corn is the feedstock for nearly all
commercially produced ethanol in the United States.
Ultimately, however, the supply of corn available for
conversion to ethanol is likely to be limited given
competing demand for food and animal feed.58 The
amount of ethanol production that can be sustained on
corn feedstocks alone is uncertain, but many observers
expect it to be in the 10–12 billion-gallon-per-year range,
which would account for less than 10 percent of the
nation’s transportation fuel needs. Recognizing that a
dramatic expansion of domestic biofuels production will
depend upon the commercialization of technologies that
can convert cellulosic (i.e., woody or fibrous) materials to
ethanol, Congress included a number of provisions in
EPAct05 to promote the development of a mature
cellulosic biomass ethanol industry. Cellulosic ethanol
technology would allow for fuel production using a wide
range of disparate—and hence more plentiful—feedstocks
(e.g., rice hulls, corn stover, municipal solid waste, switch
grass). Provisions in EPAct05 that are specifically aimed at
cellulosic ethanol include programs to provide loan
guarantees and grants for the construction of cellulosic
ethanol production facilities, research grants, and an
advanced biofuels technology program. 

In addition, EPAct05 stipulates that the federal RFS
must include a separate element to require at least 250
million gallons of cellulosic ethanol production starting
in 2013. Up to 2013, cellulosic ethanol qualifies for
enhanced credit toward meeting the overall RFS
requirement. Specifically, one gallon of ethanol generated
from cellulosic and other feedstocks59 counts as 2.5
gallons towards satisfying the RFS. Because of the
prominence of cellulosic ethanol in current efforts to
promote sustainable long-term alternatives to current
transportation fuels, the remainder of this discussion
focuses on infrastructure issues related specifically to the
development of a domestic cellulosic ethanol industry.

As a result of EPAct05 and other policies, the AEO
2006 predicts that cellulosic ethanol production will
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increase to 240 million gallons (0.02 quads) under
business-as-usual assumptions by 2020. With expanded
R&D investments and further incentives for cellulosic
ethanol (such as those proposed in the Commission’s
December 2004 report), EIA projects that annual
production of cellulosic ethanol could reach 0.89 quads
or 10.7 billion gallons per year by 2025.60 It could be
even higher if continued high oil prices, political
enthusiasm, and other developments prompt even more
concerted—and sustained—efforts to reduce U.S. oil
dependence in the future. Meanwhile, production cost,
more than any immediate infrastructure or siting issue,
remains the chief obstacle to cellulosic ethanol
production. In its 2004 report, the Commission noted
that despite substantial progress (research and
development efforts have reduced costs by nearly a
factor of three since 1980), cellulosic ethanol remains
uncompetitive with gasoline and is not currently
produced on a commercial scale anywhere in the world.

Assuming continued progress in overcoming cost
constraints, the resource requirements associated with

greatly expanded cellulosic ethanol production—in
terms of how much land would be needed to grow
energy crops, how many production facilities would be
required to make the ethanol, and what supporting
infrastructure would be needed to deliver it to market—
are unclear at this point. Land-use concerns, in
particular, are likely to become extremely important in
the event of a large-scale expansion of the biofuels
industry. In its 2004 report, the Commission noted that
to become economic on a large scale, energy-crop
production would increasingly need to be integrated
with existing agricultural and forestry production. For
example, grasslands can produce both ethanol
feedstocks and protein for animal feed; similarly forests
can produce ethanol feedstocks from the unused
portions of trees, as well as pulp.

One specific issue that has surfaced in the debate
over how aggressively cellulosic ethanol can be
commercialized is whether switchgrass or other ethanol
feedstocks can be grown on lands currently set aside
under the Conservation Reserve Program (CRP).
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Figure 10
Cellulosic Ethanol Production

Scenarios for production of cellulosic ethanol vary widely, but production could increase significantly if certain

policies are adopted. Expanded R&D expenditures and further incentives for cellulosic ethanol, such as those

proposed in the Commission’s 2004 report, could dramatically boost production.This higher level of output

would require siting and building roughly 350 new ethanol production facilities.

Source: Energy Information Administration, Impacts of Modeled Recommendations of the National Commission on Energy

Policy. SR/OAIF/2005-02.



Nationwide, some 35 million acres of land have been
taken out of production to reduce erosion, improve water
quality, and provide wildlife habitat under the CRP, which
has been implemented as part of the Farm Bill since the
mid-1980s. A 2003 study by the Oak Ridge National
Laboratory identified 16.9 million acres of CRP land as
being potentially available for bio-energy crop
production, once climate-challenged and environmentally
sensitive areas within the program were excluded.61

Wildlife conservation organizations have been reluctant
to support the use of CRP lands for energy crop
production, however, arguing that these lands lose their
habitat value once they are harvested. Recent research
from sites in South Dakota suggests it may be possible to
grow native grasses on CRP lands that can be harvested
in the winter with little damage to wildlife habitat. More
work needs to be done to determine if this is indeed true
and if it makes sense—assuming habitat and other
concerns can be addressed—to allow some use of CRP
lands for the production of bio-energy crops.  

Besides land to grow feedstocks, large-scale
expansion of the biofuels industry will require additional
infrastructure to produce ethanol and deliver it to market.
Typical new corn ethanol plants constructed today have
production capacities of 50–100 million gallons per year
and some have suggested that future cellulosic ethanol
plants could produce as much as 250 million gallons per
year. In any case, current projections imply the
construction of hundreds of new ethanol plants in the
United States by 2025. Here, the fact that a sizable corn
ethanol industry already exists is likely to ease siting and
other obstacles. In fact, corn-based ethanol plants have
generally not faced the same level of public opposition as
have some other types of energy facilities. Instead, these
facilities—many of which are located in agricultural
areas—are often seen as good sources of local jobs.62

Nevertheless, ethanol facilities have not been completely
free from local opposition and ethanol developers
sometimes encounter public concerns, particularly related
to odors emitted from the plants.63 If there is a significant
increase in ethanol production and numerous new facilities
are proposed for construction, public opposition may
become a more common problem for ethanol producers. 

Since feedstock transport costs are a major factor in
determining the economic viability of ethanol

operations, the expectation is that new plants for
producing cellulosic ethanol will usually be sited in close
proximity to feedstocks. In cases where corn stover,
switch grass, rice hulls, bagasse, or other agricultural
materials or waste are used, facilities may be less likely
to encounter NIMBY concerns. Corn ethanol plants have
been sited in rural areas with relative ease, perhaps to
some extent because rural communities are more
accustomed to living near large agribusiness operations.
By contrast, siting problems may be more likely where
feedstocks originate in urban areas. For example, if it
becomes financially and technically feasible to convert
municipal solid waste to ethanol, it will be advantageous
(in terms of minimizing feedstock transport costs) to site
production facilities near large metropolitan areas, where
large amounts of waste are generated. However, public
opposition to the siting of large industrial facilities near
major population centers may make this challenging. 

In addition, ethanol production facilities require
energy to facilitate fermentation and, in many cases, to
dry distillers grains to reduce weight prior to shipment.
The most common source of energy input is natural gas,
although coal can also be used. A new configuration of
ethanol facility/livestock feedlot/methane digester that is
being built in Meade, Nebraska will be capable of
converting livestock manure into methane, which will
fuel the ethanol plant processes. This type of facility
could be located away from rail and natural gas
pipelines. More conventional types of ethanol facilities,
however, will need to be located at or near rail hubs or
natural gas lines, as well as near feedstocks, which will
limit flexibility in siting them.

In terms of transporting ethanol to market, this is
generally being accomplished today using rail cars and
barges. To the extent these remain the dominant modes
for delivering ethanol to end users it will be
advantageous to site production plants near rail hubs or
major rivers with active barge operations. If, on the other
hand, the U.S. biofuels industry expands to the point
where it becomes economic to construct dedicated
pipelines for carrying ethanol to market, a wider range of
sites for new plants may become viable. In that case,
proximity to new pipeline hubs would likely become an
important consideration in siting new ethanol plants. 
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Key Questions

• To what extent will the siting of future ethanol plants depend upon proximity to existing energy infrastructure,
such as rail lines or natural gas pipelines (needed to supply energy inputs) or to barges, rail or dedicated
pipelines (needed for carrying the ethanol to markets)?

• To what extent will feedstock transportation costs force plants to be located within a few miles of 
feedstock sources?

• In parts of the country where citizens are not used to living in proximity to large agri-business facilities, but
where potential exists to produce ethanol or biodiesel from new feedstocks, such a wood waste, municipal solid
waste, or waste grease, will communitities tolerate the siting of new biorefineries?

• Should CRP rules be changed to allow the cultivation and harvesting of energy crops on some CRP lands for
the purpose of expanding cellulosic ethanol feedstocks, and, if so, how can concerns about habitat preservation
and other important CRP goals be effectively addressed of IGCC with CCS?
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Previous sections give some indication of the scale
and complexity of the infrastructure challenges
that the United States is likely to face in coming

decades as it seeks to meet growing energy demand while
responding to new economic, environmental, and
national security imperatives. Today, the nation depends
on an energy infrastructure that was designed in the
twentieth century and expanded more or less on an ad
hoc and localized basis. The energy systems of the future
will require an infrastructure that can support a wider
range of technologies and resources, some of which may
be highly dispersed. Siting is, of course, only one element
of the overall infrastructure equation, which must factor
in many variables of cost, investment conditions,
regulatory policy and uncertainty, technological and
engineering limitations, and environmental concerns.
Nevertheless, siting has emerged as an important cross-
cutting issue for nearly all energy technologies—one that
seems likely to play a major role in shaping the nature
and geographic distribution of future energy systems

The purpose of this document, as noted in the
Introduction, is primarily to identify and provide
context for some of the key energy-infrastructure issues
that confront decision-makers today. An upcoming
workshop series, sponsored by the National
Commission on Energy Policy in partnership with
various other organizations, will provide an opportunity
to explore the key questions posed in this report, as well
as other issues identified by interested stakeholders and
experts. Recognizing that many of these questions or
issues are likely to defy simple policy prescriptions, the
aim will nevertheless be to develop recommendations
for further progress in addressing the nation’s most
important energy infrastructure needs. As the
Commission emphasized in its 2004 report, no single
technology or policy is likely to provide a silver-bullet

answer for the complex energy trade-offs that must be
confronted in the decades to come. 

To conclude, the Commission wishes to end this
report and introduce its upcoming workshop series on a
positive note. Ensuring that the nation, and the world,
develop the infrastructure needed to support a more robust,
more flexible, and more diverse set of energy options is—if
not the only prerequisite for sound twenty-first century
energy policy—a necessary ingredient for long-term
success. With that in mind, the Commission aims to build
on the steps already being taken in some parts of the
country to foster better and faster siting decisions in the
future. The best of those new examples inspire optimism
that there are siting processes that can successfully, and
with the confidence of the public, introduce cleaner and
more reliable technologies and resources while generating
significant local, regional, and even national benefits. New
approaches to siting will help clear the way for the orderly
retirement of those energy facilities that are both aging and
obsolete, for more aggressive efficiency improvements, and
for new infrastructure investments that are part of a broader
drive to improve energy services and enhance
environmental quality. Innovative thinking on siting issues
will be required to achieve these ends and will be essential if
there is to be any hope of making tough decisions on
permitting hard-to-site energy facilities—whether LNG
terminals, new coal IGCC or nuclear plants, or even large
windfarms—in places where they may be needed to
advance a variety of economic and environmental
objectives, but are nonetheless unpopular with one
important group or another. Stories about this or that
intractable siting problem have become all too familiar. The
challenge now is to speed the transition to a wholly
different and vastly more appealing siting paradigm. The
Commission looks forward to helping launch just such a
transition in the months ahead. 

F. CONCLUSION
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