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ABSTRACT

This research examines the role, importance, and development of liquefied natural gas (LNG)
regasification facilities along the Gulf of Mexico (GOM). The central conclusion of the research
is that the GOM is perhaps the best situated location for the development of LNG regasification
facilities given the region’s proximity to a wide range of energy infrastructure assets that can
help support, and serve as a market to, these new LNG investments.

The research provides historic context on LNG development in the U.S. and the factors that are
making the current spate of LNG development different than what occurred during the late 1970s
and early 1980s. Changes in natural gas markets have been examined and the role that new
environmental pressures are placing on natural gas-fired power generation and industrial
applications discussed. The LNG *value chain” is examined at length, as well as the respective
costs, and estimated break-even prices needed to import natural gas into the U.S.

The interaction of these new LNG facilities with existing GOM energy infrastructure is
examined in considerable depth. The research notes that GOM pipeline and storage
infrastructure in the region is perhaps one of the most important sets of energy assets that will
help facilitate the movement of imported gas across the region, and into other regions of the U.S.
Gas processing and other supporting gas infrastructure is also examined.

Perhaps the biggest area of concern for many policy makers along the GOM is the ability of
imported natural gas to help dampen both the increases and volatility of natural gas prices to all
end users in the region, particularly those end users in the petrochemical sector. The research
examines the challenges that high natural gas prices are having on these large energy using
sectors, and the regional job losses that have occurred in the aftermath of the large natural gas
price run up of 2000-2001.

The conclusion of the research is that the development of LNG regasification facilities along the
GOM will be supplemental, and even complementary, to the existing set of energy infrastructure
in the region. These facilities will provide new sources of revenue for pipelines, storage, and gas
processing facilities, which in turn, can be used to service existing and ongoing domestic natural
gas production. As a result, currently anticipated expansions of existing infrastructure (i.e.,
storage, pipelines, processing) in certain areas are anticipated to be more complementary, as
opposed to competitive, with existing domestic natural gas production.
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EXECUTIVE SUMMARY

This research examines the role, importance, and development of liquefied natural gas
(LNG) regasification facilities along the Gulf of Mexico (GOM). LNG represents a
growing, important, and almost necessary source of natural gas supply for the U.S.
economy. The central issue in the development of LNG regasification facilities in the
U.S. is not whether these facilities will in fact be developed but where and to what extent.
The central conclusion of the research is that the GOM is perhaps the best situated
location for the development of LNG regasification facilities given the region’s proximity
to a wide range of energy infrastructure assets that can help support, and serve as a
market to, these new LNG investments.

An important consideration in the economic, environmental, and policy analysis of LNG
development is the recognition that only one component of the LNG *“value chain,” the
“regasification” component, will actually be constructed and operated in the U.S.
Regasification, as shown in Figure ES.1, is the last component of the entire process
associated with producing, liquefying, and shipping natural gas over extremely long
distances. Considerations about the development of LNG, therefore, involve a wide
range of issues influencing each and every component, not just the regasification
investment which typically represents about 14% percent of the overall total project
investment.

statoil.com

Gas Producer Liquefaction Shipping* Receiving Terminal
$0.5 to $1.0 billion $0.8 to $1.0 billion $0.6 to $1.2 billion $300-$400 million
$0.50 - $1.00 / MMBtu $0.80 - $1.00 / MMBtu $0.65 - $1.60 / MMBtu $0.40 - $0.50 / MMBtu
23% of total cost 28% of total cost 35% of total cost 14% of total cost

SN S

Note: *depends upon the
distance shipped.

Cost out of Plant

Source: Foss, 2003b. $2.50 - $3.50 / MMBtu

Figure ES.1. The LNG Value Chain.



Liquefying natural gas is not a new technology, nor are recent proposals the first attempts to
develop LNG facilities in the U.S. The use of LNG dates back to as early as the 19" century as a
means of distributing natural gas to locations that did not have local energy resources or the
pipeline investments needed to transport natural gas. LNG developments comparable in scale to
the current proposals date back to the late 1950s and early 1960s when Western Europe and Asia
began importing LNG in large quantities.

The energy crisis of the 1970s stimulated interest in the use of LNG in the U.S. Four different
large-scale facilities were developed during this period, include one along the GOM in Lake
Charles, Louisiana. The crash of natural gas prices during the natural gas “bubble” of the 1980s
called into question the longer-run economics of these investments. As a result, many of these
initially developed LNG regasification facilities were shut-down or mothballed at some point in
their operational history. It took close to two decades, and a number of fundamental changes in
U.S. natural gas markets, to revive interest in imported liquid natural gas.

The period between 1978 to 2000 saw a number of fundamental changes in natural gas markets
and their regulation. Prior to 1978, natural gas markets were tightly governed by utility-style
price regulation.  Deregulation and competition, policy initiatives which were gaining
widespread attention during this period, were soon injected into natural gas markets creating
fundamental shifts in both supply and demand that would be felt for several decades.

One of the more prominent changes in natural gas markets post-1978 restructuring was the
collapse in prices which was maintained for a period of close to twenty years. Those trends
reversed dramatically starting with the winter of 2000-2001 when natural gas prices spiked to
unprecedentedly high levels as seen in Figure ES.2. After a brief reprieve in 2002, prices began
a steady increase from 2003 onwards in both absolute levels and volatility.
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Figure ES.2. Daily Henry Hub Prices, 1998 to Present.

High natural gas prices over the past several years has called into question the ability of existing
domestic supply resources to meet demand. These market trends have also created a favorable
pricing environment for the large multi-billion dollar investment needed to develop the entire
value chain for any given LNG project (i.e., production, liquefaction, transportation and

regasification). As a result, the number of announced LNG regasification projects in the U.S.
virtually exploded starting in 2003.

Siting and permitting new LNG facilities, like any type of new major energy infrastructure, is an
involved process that engages many federal and state regulations and regulators. The siting and
permitting process is even further complicated since it can vary and change depending upon
whether the proposed LNG regasification facility is designed to be located onshore or offshore.
To date, federal regulations have set considerable precedent and primacy on the overall LNG
siting process although several projects have been confounded, and eventually cancelled, due to
state objections during the course of the siting and permitting process.

The two fundamental “hot button” issues associated with siting and permitting new LNG
regasification facilities have been related to safety and environmental concerns over the
technology. Interestingly, safety concerns have dominated the debate associated with proposed
LNG facilities along the Atlantic seaboard and Pacific coast while environmental concerns have

dominated the debate along the Gulf Coast, primarily for facilities that are proposed to be located
offshore.



Along the East Coast, LNG regasification terminals are usually proposed to be built onshore near
populated areas which can raise concerns about potential safety and security hazards. In
considering the adequacy of safety provisions in the LNG permitting process, the federal
government is faced with balancing the need for increased natural gas supplies against the
public’s concerns about LNG safety. Public perception of safety and risk can be, and has been a
major inhibitor of facility development particularly for projects on the eastern seaboard. It is
therefore vital for both industry and government to educate the public regarding the real versus
perceived hazards of LNG facilities.

In order for LNG to enter the U.S. pipeline network as natural gas, it must be returned to a
gaseous state. LNG offshore terminals typically use one of two processes for vaporization,
commonly referred to as open or closed-loop systems. There is an on-going debate within the
industry and environmental advocacy groups over the use of open loop (also called Open Rack
Vaporization, or ORV) vs. closed loop (also called Submerged Combustion Vaporization, or
SCV) systems.

For offshore LNG projects, both systems can use ocean water to warm the LNG, thus returning it
to a vapor status. The primary environmental issue associated with LNG terminals is the
potential impact the open-loop systems can have on fish populations when LNG is vaporized.
This concern has resulted in an intense opposition campaign by many environmental groups in
South Louisiana. To date, several projects have been cancelled as a result of this opposition,
and one project was forced to change its design specifications to the SCV system in order to
obtain state approval.

The conclusion of the research is that the development of LNG regasification facilities along the
GOM will be supplemental, and even complementary, to the existing set of energy infrastructure
in the region. These facilities will provide new sources of revenue for pipelines, storage, and gas
processing facilities, which in turn, can be used to service existing and ongoing domestic natural
gas production. As a result, currently anticipated expansions of existing infrastructure (i.e.,
storage, pipelines, processing) in certain areas are anticipated to be more complementary, as
opposed to competitive, with existing domestic natural gas production.



1. INTRODUCTION
1.1. Purpose of the Proposed Research

Liquefied Natural Gas (LNG) is natural gas converted to liquid form. Natural gas is converted to
LNG by cooling it to a temperature of -256°F, at which point it becomes a liquid. This simple
process allows natural gas to be transported from an area of abundance to an area where it is
needed. Once the LNG arrives at its destination, it is either stored as a liquid, or converted back
to natural gas and delivered to end-users. This is not a new technology or new approach for
delivering natural gas to commercial markets. It is simply a process by which the physical
properties of natural gas, primarily methane, are altered in order to transport the commaodity from
markets where it is abundant to those more limited in supply.

The use of LNG in the U.S. dates back to almost the turn of the last century when the first
commercial LNG regasification facility was developed in West Virginia in 1912. The Gulf
Coast has played a unique role in this historic development. In January 1959, the world’s first
LNG tanker, the Methane Pioneer carried LNG from Lake Charles, Louisiana to Canveg, United
Kingdom. Two decades later, Lake Charles would serve as the location for the last major LNG
regasification terminal developed during the energy crises of the early 1980s. Another 20 years
would pass before the Gulf Coast would see any other significant LNG infrastructure
development.

As discussed later in this report, a number of fundamental changes in natural gas supply and
demand have come together over the past seven years to dramatically change the opportunities
for LNG development in the U.S. Recent increases in prices, created by structural changes in
natural gas markets, now make LNG an economical means for supplementing existing gas
supplies. Figure 1, for instance, shows the significant current and proposed LNG facility
development in North America.



FE RC CONSTRUCTED
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E. Gulf of Mexico: 0.5 Befd (Gulf Geteway Energy Bridge - Excelerate Energy)

| |
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. 2. Bahamas : (.84 Bcfd (AES Ocean Express)*
Te rm I n a I S 3. Bahamas : 0.83 Bcfd (Calypso Tractebel)*
4. Freeport, TX: 1.5 Bcfd (Cheniere/Freeport LNG Dev.)
5. Sabine, LA: 2.6 Bcfd (Sabine Pass Cheniere LNG)
6. Corpus Christi, TX: 2.6 Bcfd (Cheniere LNG)
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23. Offshore Boston: 0.8 Befd (Northeast Gateway - Excelerate Energy)
CANADIAN APPROVED TERMINALS
24. St. John, NB: 1.0 Befd (Canaport - Irving Qil/Repsol)
25, Kitimat, BC: 1.0 Befd (Kitimat LNG - Galveston LNG)
26, Riviere-du- Loup, QC: 0.5 Befd (Cacouna Energy - TransCanada/PetroCanada)
MEXICAN APPROVED TERMINALS
27. Altamira, Tamulipas : 0.7 Bcfd (Shell/Total/Mitsui)
28, Baja Califomia, MX: 1.0 Bcfd (Energia Costa Azul - Sempra Energy)
29, Baja Califomia, MX: 1.5 Bcfd (Energy Costa Azul - Sempra Energy - Expansi

PROPOSED TO FERC
@ @ee 30. Long Beach, CA: 0.7 Bcfd, (Mitsubishi/ConocoPhillips - Sound Energy Solution|
/ 31, LI Sound, NY: 1.0 Bcfd (Broadwater Energy - TransCanada/Shell)

32, Bradwood, OR: 1.0 Bcfd (Northern Star LNG - Northern Star Natural Gas LLC)
33. Port Lavaca, TX: 1.0 Bcfd (Calhoun LNG - Gulf Coast LNG Partners)
34, Pleasant Point, ME: 2.0 Bcfd (Quoddy Bay, LLC)
R T 35. Robbinston, ME: 0.5 Bfd (Downeast LNG - Kestrel Energy)
US JurISdICtlon 36. Elba Island, GA: 0.9 Bcfd (EI Paso - Southemn LNG)
37. Baltimore, MD: 1.5 Bcfd (AES Sparrows Paint - AES Corp.)
O FERC 38. Coos Bay, OR: 1.0 Befd (Jordan Cove Energy Project)

39, Astoria, OR: 1.5 Befd (Oregon LNG)
O MARAD/USCG PROPOSED TO MARAD/COAST GUARD

hs OfJUIy 24,2007 40. Offshore California : 1.5 Bcfd (Cabrillo Port - BHP Billiton)
* US ppeline approved; LNG teminal pening in Bahamas - Visit FERC.gov LNG website :; gfflsfh(;r:ll Ca_||f°.ml|a4 :Bl-f‘d‘ ?éfd: (ﬁ:eagf’fatﬁr POFE LLC- N_frthher.nStlar %F&lr-’():)
“* Constucion suspended i FEp— . Gulf of Mexico: 1.4 Bcfd (Bienville Offshore Energy Termina

43, Offshore Florida: 1.9 Befd (SUEZ Calypso - SUEZ LNG)
44, Offshore California: 1.2 Bcfd (OceanWay - Woodside Natural Gas)

Of ﬁce Of Ener gy P/‘ Oject 5 45, Offshore Florida: 1.2 Befd (Hoégh LNG - Port Dolphin Energy)

Source: FERC, 2007a.

Figure 1. Existing and Proposed North American LNG Terminals.



The large number of facilities listed in the figure, as compiled by the Federal Energy Regulatory
Commission (FERC), has garnered the attention of a wide range of stakeholders potentially
impacted by this significant scale of infrastructure development. Some of the stakeholders
impacted, and their areas of interest, include:

LNG Development/Energy Companies: interested in the market for importing LNG as well as
the status and activity of competing facilities.

Exploration and Development Companies: interested in the number and location of
regasification facilities in order to determine how these facilities may interact with existing
offshore oil and gas operations (drilling, production) as well as how these facilities may impact
future natural gas supplies and prices.

Midstream Companies: interested in the potential business development opportunities these new
sources of natural gas may have on gathering, transportation, processing, storage and
fractionation.

Downstream Companies: Large energy users along the GOM are exceptionally interested in the
potential new natural gas and natural gas liquids supplies these new LNG facilities may provide.
This is particularly true for the region’s very large petrochemical companies that rely heavily on
low-cost feedstocks.

Local/State Government: interested in these major capital investments and the economic
development implications these facilities may have for their communities.

Environmental Groups: interested in the potential impacts these facilities could have on the
surrounding physical environment.

The purpose of this report is to examine the implications and potential impacts that LNG has for
the GOM. This includes an examination of the impacts that LNG could have on existing
production in the region, as well as the extensive infrastructure that has the potential to support,
and be supported by, these new LNG regasification facilities.

1.2. Organization of the Report

This report is organized into eight different sections including the introduction. Section 2
examines recent changes in natural gas markets that have facilitated the increase in LNG
development in North America. This includes an examination of the recent pressures placed on
both natural gas supply and demand in the U.S., as well as the impact these changes are having
on industry and economies of the GOM Region.

The goals of Section 2 are to provide some context on LNG development for the U.S. and the
GOM Region. This section shows that LNG liquefaction and regasification are not new
technologies and that they have served important, albeit small roles in the U.S. natural gas
market. Perhaps the most important topic addressed in this section is the growing importance
that natural gas consumption has in the U.S. economy and how critically important low cost
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supplies of natural gas are to some industrial sectors, like refining and petrochemicals, along the
GOM.

Section 3 provides a primer on LNG facilities. This chapter discusses the nature of LNG, the
historic experiences with LNG in the U.S., and the forecasted importance of LNG to the U.S.
natural gas disposition.

A discussion on the physical nature of LNG, its properties, and how it compares to traditional,
domestically produced natural gas has been provided. As will be shown in this section, LNG
once gasified, differs very little from gas produced in the U.S. The imported gas however, will
serve important needs and will be an important and necessary supplement to domestic supplies of
natural gas.

Section 4 concentrates on LNG issues specific to the GOM. The GOM is home to some of the
largest producers, as well as users, of natural gas in the U.S. While most Americans can easily
identify Texas and Louisiana as the largest natural gas producers in the country, it is doubtful
that they can identify the magnitude of their natural gas usage. Both states have large
concentrations of refineries and petrochemical facilities that are considerable users of natural
gas. This chapter will also highlight the considerable supporting energy infrastructure that is
located in the region — including pipelines, gas processing and natural gas storage.

Section 5 examines a number of important regulatory and siting issues associated with LNG
facilities. This section provides an overview of the important roles various federal and state
agencies play in the permitting process.

The siting, permitting and licensing for a new LNG regasification facility is a multi-layered
process that differs depending on where the facility is to be located. Offshore permitting
processes will be described and compared to the process for facilities located onshore.

Section 6 concentrates on the one specific regulatory issue that has raised a number of early
concerns about LNG: that is, safety. Being that LNG is transported via ships, albeit reinforced
and safe ships, there is still concern for accidents, particularly close to shore. Fire is the biggest
concern, regardless of source. However, since September 11 the concern for terror attacks has
grown as well, which has resulted in many calls for extra protection around ships and LNG
facilities. This is, indeed, one of the primary reasons for building offshore facilities.

Section 7 examines some of the more recent regulatory issues associated with the environmental
concerns of different LNG configurations. This discussion surveys the range of positions on the
open versus close-loop vaporization methods used to re-gasify LNG.

Lastly, Section 8 presents report conclusions, including the potential impact of increased LNG
facilities in the GOM, as well as its competitive position versus GOM oil and gas production.



2. BACKGROUND ON U.S. AND REGIONAL GAS MARKETS, REGULATIONS, AND
INSTITUTIONS

2.1. Energy Crisis of the 1970s and Initial LNG Development

Quite often, oil and gas are co-produced in various hydrocarbon basins in the U.S. and around
the world. In some instances, wells can be primarily oil producing, in others primarily gas
producing. Energy companies can and do drill wells that are expected to focus on primarily one
of these hydrocarbons. Yet from a geological and engineering perspective, the close link
between the production of these two hydrocarbons is well recognized.

While the development of crude oil and natural gas may be closely related, the pricing and
regulation of these two energy commodities was unrelated until recently. Crude oil, since its
early inception, was not “regulated” in the traditional sense, particularly as a public utility, or in
association with one.* Natural gas, on the other hand, has experienced considerable regulatory
oversight and was controlled and priced much differently from crude oil over the past 50 years.
Natural gas has experienced price regulation since the 1950s.

Price regulation in the natural gas industry began with the U.S. Supreme Court decision of 1954
commonly referred to as the “Phillips Decision.” This decision ruled that natural gas producers
that sold natural gas into interstate pipelines fell under the classification of “natural gas
companies” as defined by The Natural Gas Act of 1938 and were subject to regulatory oversight
by the Federal Power Commission (FPC), the main federal energy regulator at the time.? This
meant that wellhead prices, defined as the rate at which producers sold natural gas into the
interstate market, would be regulated in much the same manner as natural gas sold by interstate
pipelines to local distribution companies (utilities), often referred to as “LDCs.”

The Supreme Court’s decision was based upon the finding that natural gas production was part
of an overall integrated natural gas supply chain, which, as a public utility, was regulated. The
Court found that it would be inconsistent to regulate the downstream portion of this supply chain
(i.e., transportation and distribution) without appropriate prices controls on the upstream portion
(i.e., production).

Historically, natural gas pipelines purchased natural gas supplies from producers. In turn, these
pipelines sold the natural gas to either affiliated or unaffiliated LDCs. The prices charged to all
parties in these transactions (pipelines to LDCs) were regulated by either federal or state utility
regulators, depending upon whether the transaction involved interstate or intrastate commerce,
respectively. Interstate commerce was governed by FPC regulation, and intrastate commerce
was regulated by the state. This left no part of the industry, from wellhead to burner tip,
unregulated.

This is not to suggest that no form of regulation of crude oil prices occurred during much of the twentieth century.
Some form of price regulation, through the regulation of output, did occur by the Texas Railroad Commission.
However, this regulation was maintained to keep prices from falling, thereby protecting producers, not consumers.
This is different from traditional regulation, typically practiced in the oversight of utilities, which attempts to keep
prices from rising too high, thereby protecting consumers.

“The FPC is the predecessor agency to the Federal Energy Regulatory Commission or FERC.
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During the period 1954 to 1973, natural gas demand rose considerably as LDCs expanded their
retail operations of what was considered at that time to be a very economically-priced, reliable
and widely available energy resource. LDCs significantly expanded their service territories
during this period to provide natural gas space and water heating, as well as increased appliance
uses for natural gas at the residential and commercial levels. Industrial and power generation
customers also increased their natural gas usage during this period, though in many instances,
they had considerable fuel flexibility to switch back and forth from crude oil fuels (like
distillates) to natural gas. Natural gas was a popular fuel for large users given its affordable
pricing, flexibility, and availability.

By the early 1970s, strong demand for a low-cost energy resource and strict price regulation,
combined with a sudden crude oil shortage, led to a classic economic mismatch between supply
and demand. Since prices were regulated during this period, producers had little incentive to
expand natural gas-specific production, particularly when such production came at the expense
of developing crude oil resources priced at globally competitive levels. Regulation of natural gas
wellhead prices further reduced producer incentives to drill gas-specific wells and expand their
natural gas production. As a result, the demand for this low-cost fuel quickly outpaced price-
regulated production.

Basic economic principles would suggest that when prices are not allowed to clear markets for
any basic good or service some other form of rationing must fill the void. In the case of
regulated natural gas markets, this rationing came in the form of service interruptions and
curtailments. From 1973 to 1978, there were a considerable number of natural gas interruptions.
The curtailment during the winter of 1976-77 coupled with increasing regulations restricting
usage resulted in a decreased interest in natural gas.

In 1978, Congress passed the National Energy Act (NEA) which was composed of five different
statutes: the Public Utilities Regulatory Policy Act (PURPA); the Powerplant and Industrial Fuel
Use Act (FUA); the Natural Gas Policies Act (NGPA); the National Energy Tax Act; and the
National Energy Conservation Policy Act. The general purpose of the NEA was to ensure
sustained economic growth during a period in which the availability and price of future energy
resources was becoming increasingly uncertain. The two major themes of the legislation were
to: (1) promote conservation and the use of renewable/alternative energy, and (2) reduce the
country's dependence on foreign oil. The first two statutes associated with this legislation
(PURPA and FUA) would have considerable implications for natural gas use for the next decade,
while the third (NGPA) would start a process of gradual price decontrols that would result in a
dramatic movement towards the complete restructuring of the natural gas industry.

PURPA began the process of establishing regulatory policies favorable to energy efficiency in
residential, commercial, and industrial uses through what has eventually come to be referred to
as “demand-side management” or “DSM.” PURPA outlined regulatory considerations for cost
recovery of energy efficiency programs and other rate design applications (like time-of-use
pricing) that would result in more efficient, or even reduced usage of energy (including natural
gas) either directly or indirectly through lower power generation requirements. PURPA also
stimulated industrial use of natural gas-fired generation through a more efficient energy use
process referred to as cogeneration. The FUA, on the other hand, created restrictions that
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reduced utility development of new natural gas fired-steam generation. This legislation also
placed some new restrictions on industrial natural gas usage for boilers.?

The NGPA significantly impacted natural gas supply by providing phased decontrol of natural
gas wellhead prices to stimulate greater domestic natural gas production. Most importantly, the
NGPA attempted to stimulate new natural gas production by removing price regulations and
setting a schedule for decontrol of most newly drilled wells by 1985. This new production was
needed to meet the nation’s growing need for low-cost and available energy. The NGPA had
three main goals (NGSA, 2004):

e Create a single national natural gas market;
e Equalize supply with demand;

e Allow market forces to establish the wellhead price of natural gas.

The deregulation of wellhead prices was completed with the Wellhead Decontrol Act of 1989.
In addition, beginning in 1985, the Federal Energy Regulatory Commission (FERC) developed
new regulations for interstate pipelines, which changed their role in the delivery of natural gas.
At the same time, many state public utility commissions (PUCs) began to allow new competition
for local distribution companies (LDCs) in supplying end users in local markets (U.S. Dept. of
Energy, EIA, 2001).

2.2. LNG Development during the Period of Crisis

The price controls and production shortages of the late 1960s led energy planners to look at
alternative sources of natural gas to meet domestic needs. The crisis of the early 1970s provided
the impetus for the first generation of LNG regasification facilities in the U.S. During this
period, four different LNG facilities were developed in various locations in the eastern U.S., as
shown in Figure 2.

*Many of these restrictions on power generation and industrial use of natural gas were repealed in 1987.
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Everett, Massachusetts
3.5 Bcf Storage Capacity
Baseload: 435 MMcf per day

\Cove Point, Maryland
5 Bcf Storage Capacity
Baseload: 750 MMcf per day

\ Elba Island, Georgia
4 Bcf Storage Capacity
Baseload: 540 Bcf per day

Lake Charles, Louisiana
6.3 Bcf Storage Capacity
Baseload: 700 MMcf per day

Source: FERC, 2007b.

Figure 2. U.S. LNG Terminals and Original Capacity.

The first major LNG facility to import natural gas to the U.S. from foreign countries was
constructed by Cabot LNG in Everett, Massachusetts in 1971.* The Everett facility had a storage
capacity of 3.5 Bcf and a peak sendout capacity of 435 MMcf per day. The LNG imported at
Everett helped to supply most of the gas utilities in New England as well as power producers and
industrial users in the region.

The construction of two more LNG regasification terminals, at Cove Point, Maryland and Elba
Island, Georgia, followed in 1978. Consolidated Natural Gas Company partnered with the
Columbia Gas System to build the Cove Point terminal. It was the largest of the four terminals
with a storage capacity of 5 Bcf and peak send out capacity of 750 MMcf per day. Elba Island
was built by Southern LNG, a part of the EI Paso Corporation to supply natural gas to the
growing population and industrial base of the southeastern U.S. The terminal had a storage
capacity of 4 Bcf and peak send out capacity of 540 MMcf per day. Initially, all LNG deliveries
to the U.S. came from Algeria. For Cove Point and Elba Island, the LNG was purchased from El
Paso Corporation, which bought the LNG from Algeria’s Sonatrach and delivered it in its own
ships (Taylor, 2001).°

By 1979, U.S. LNG imports had peaked at around 250 Bcf, but soon fell precipitously as the
deregulation of gas prices in 1978 stimulated domestic drilling, encouraged conservation, and

“Everett is located on the Mystic River and is part of the greater Boston metropolitan area.

® In September 2000, Tractebel acquired Cabot LNG and Cabot changed its name to Tractebel LNG North America
LLC. Tractebel is the energy division of the French-based Suez Group. Tractebel is also the parent company of
Distrigas of Massachusetts.

® In 1988 Consolidated sold its interest in Cove Point to Columbia who in turn sold the terminal to Williams in 2000.
Dominion purchased Cove Point from Williams in 2002 for $217 million. The Elba Island terminal is still owned
and operated by EI Paso Corporation.
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reduced the need for alternative supply sources (Taylor, 2001). In addition, skyrocketing LNG
costs after the 1978 Iranian revolution made LNG noncompetitive and deliveries from Algeria
halted. The virtual overnight change in the economics of LNG regasification resulted in ceasing
operations soon after opening in 1980. The Cove Point facility did not reopen until 1995, and
Elba Island reopened in late 2001 after being mothballed for over 20 years. Cabot LNG
(Everett) eventually renegotiated its contract and was able to import LNG at prices more
competitive with local markets. The facility remained in operation due to its unique position in a
heavily concentrated market center where demand was high. The facility did, however, suffer
from chronic low utilization for close to two decades.

Despite the decline in LNG cost-effectiveness, the construction of the fourth terminal in Lake
Charles, Louisiana was completed in 1982. This terminal had a storage capacity of 6.3 Bcf and a
peak sendout capacity of 700 MMcf per day. Developed and owned by CMS Trunkline LNG,
the facility closed within one year after its opening, and it did not return to commercial operation
until 1989.

The development of the original four regasification facilities during the past energy crisis
highlights a number of important challenges for these capital-intensive investments. All of the
projects were developed during a period in which natural gas supplies were anticipated to be
constrained and expensive. Further, many of the projects were developed on a spot market basis
without considerable cost-recovery certainty that would secure the assets through long-term
contracts.  Policies, markets and the underlying economics of LNG importation changed
relatively quickly, and left these facilities stranded in the marketplace for almost 20 years.

One of the larger, more unexpected changes which occurred during this period was the
considerable economic contraction of natural gas demand, which prior to that point in time,
appeared to be growing without bounds. The period between 1979 and 1983 represented the first
example of the now commonly used euphemism of “demand destruction” in the U.S. During
this period, natural gas demand fell by 3.4 Tcf, or over 17 percent. The decline in natural gas
demand was most pervasive for industrial customers who saw their loads contract by over 18
percent (1.3 Tcf). Much of this contraction was created by industrial facilities shutting down and
moving plant operations to places of the world where labor and energy were less expensive. The
remaining share of this contraction was associated with residential and small commercial
decreases in usage.

The overall increase in supply — created primarily through new government policies deregulating
natural gas prices and the overall decrease in demand, created by price elasticity impacts and
economic contractions, led to what has commonly been referred to as the natural gas supply
“bubble”. This bubble would exist for virtually twenty years and would ensure adequate amount
of low cost reliable supplies of domestically produced natural gas.

This bubble would prevent any significant utilization of existing LNG import facilities much less
the development of any new facilities. It would take twenty years, and a long-term policy
agenda of further deregulating natural gas markets, in order for these facilities to resume their
economic usefulness and contribution to U.S. natural gas supplies.
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2.3. The Evolution of Competition

Since 1978, natural gas markets began to reflect an ever-increasing degree of competition as
initiated by the NGPA. After 1978, the FERC began the process of promulgating a series of
rules based upon the authority and direction set by the NGPA that was designed to form more
competitive natural gas markets, encourage greater efficiency, and lower costs to consumers.
The common theme in many of these orders was the process of industry “unbundling,”
commonly referred to as “restructuring.”  This unbundling process challenged the notion that
efficient natural gas market organization was defined by complete vertical integration (as
supposed in the Phillips Decision). These orders, therefore, began the process of separating
production operations from transportation and distribution, and ultimately, transportation from
distribution.

In 1984, FERC, which has jurisdiction over interstate energy commerce only, issued Order 380,
its first major competition initiative that eliminated minimum charges for pipeline customers.
The policy was initiated under the premise that with minimum charges eliminated, customers
would be free, and have incentives to shop for new supplies of natural gas. One year later,
FERC issued Order 436, requiring pipeline companies to provide transportation service to all
customers on an open and non-discriminatory basis -- a regulatory regime referred to as “open
access.” Open access would allow customers to use the interstate pipeline system as a type of
highway, for which they paid a fee, to move alternative sources of natural gas. Within two years,
75 percent of all interstate throughput was transported rather than resold. Finally, in the spring
of 1992, FERC issued Order 636, which went one step further with its open access provisions by
requiring pipelines to unbundle all of their services and functionally separate merchant natural
gas sales from transportation services.

Order 636 was perhaps one of the most significant bellwether regulations promulgated by the
FERC in promoting the competitive goals of the NGPA. The regulation completely changed the
natural gas market structure and introduced an aspect of competition and merchantability that
had not existed in prior years. Transportation and commodity sales were separated under the
new rules and pipeline companies were required to treat all users of its system on an equal and
non-discriminatory basis. This open access treatment extended to not only transportation
functions, but natural gas storage as well.

FERC’s open access provisions were not restricted to ongoing transportation and storage
services. New pipeline connections and expansions were subject to what is referred to as “open
season” requirements which gives unaffiliated third parties the ability to interconnect to a
pipeline capacity addition or expansion. The goal of this policy was to expand the scope and
interconnectivity of the U.S. pipeline system, making a larger number of buyers and sellers
available to one another. This openness, however, would create challenges for large, capital-
intensive and concentrated capacities associated with a LNG regasification facility. Industry
argued that some modification to these open access requirements would be necessary if new
facilities were to be developed. In the new policy, FERC terminated open access requirements
for LNG import terminals in an attempt to encourage more LNG site development.
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In 2002, FERC issued what became known as the “Hackberry decision.” This decision granted
preliminary approval, the first in over 20 years, for the construction of Dynegy’s Hackberry LNG
facility located in Hackberry, Louisiana.” The order allowed the developer to provide services to
its affiliates under rates and terms mutually agreed upon (i.e., market-based), rather than under
regulated cost-of-service rates. It also exempted the developer from having to provide open
access service. The regulatory treatment was unique since it defined a LNG import facility as a
supply source rather than as part of the transportation chain.

The Hackberry decision marked a significant departure from previous FERC practice. FERC
specifically stated that it hoped the new policy would encourage the construction of new LNG
facilities by removing some of the economic and regulatory barriers to investment. The
Hackberry decision also made onshore terminal proposals competitive with proposed offshore
LNG facilities, which under amendments to the 1974 Deepwater Port Act, do not have to operate
on a common carrier basis or provide access to third parties. While FERC's decision represents a
lighter-handed regulatory regime for marketing operations at onshore LNG terminals, other
regulations, such as those involving siting LNG facilities and open access to newly developed
transportation and storage assets supporting the LNG investment, were unchanged by this new
policy (U.S. Dept. of Energy, EIA, 2005a).

2.4. LNG and Regional Natural Gas Production

The GOM Region has one of the largest and most comprehensive energy economies in the
world. Energy activities span across all areas, from production, processing, and transportation,
to distribution and sales. Further, the GOM is also one of few regional economies around the
globe that has such a pervasive degree of horizontal and vertical linkages between all types of
energy infrastructure and activities. Natural gas is an important and integral part of the GOM
energy economy. As seen in Figure 3, Texas and Louisiana are the largest two producers of
natural gas in the U.S.

"The facility is now called Cameron LNG and is owned by Sempra Energy.

15



7,000
B Federal Offshore

6,000 B State Production (onshore and state-offshore)

5,000
4,000
3,000

Source: U.S. Dept. of Energy, EIA, 2007a and LDNR, 2007.
2,000

Marketed Production (Bcf)

1,000

X LA OK NM wy CcoO AK AL KS CA

Figure 3. U.S. Natural Gas Production by State, 2005.

Further, the importance of natural gas production from the offshore GOM, relative to total
domestic supplies, has been growing considerably over the past two decades. Figure 4 shows the
relative increase in offshore GOM natural gas production relative to total U.S. production over
the past several decades.
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Figure 4. GOM Natural Gas Production, Onshore and Offshore, 1980-2005.

Typically, activity in the GOM is driven by changes in energy prices, particularly crude oil.
Figure 5 shows the historic changes