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The Natural Gas Industry
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Natural Gas
Stream

Components of Natural Gas
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Background on LNG
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LNG History

19t century - British
chemist and physicist
Michael Faraday
experimented with
liguefying different types
of gases

1941- First commercial
liquefication plant is

1971 — Everett, MA
import facility is built

built in Cleveland, Ohio

1873 - German
engineer Karl van
Linde built the first

practical compressor

refrigerator machine

=

1912 - First LNG plant
built in West Virginia

Lo IS 1974 — Cove Point, MD
Council imports from

Algeria, making the

UK the world's first

import facility is built

LNG importer and 1978 — Elba Island, GA
Algeria the first import facility is built
exporter

January 1959 - The world's
first LNG tanker, the
Methane Pioneer carries
LNG from Lake Charles, LA,
to Canvey Island, UK

|L>7

1981 — Lake Charles, LA
import facility is built

2005 - Energy

1969 - LNG exported Bridge in GOM
from Kenai plant, AK to

receives its first

Japan delivery
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= Liguefied natural gas (LNG) is natural gas that has
been turned into a liquid by cooling it to a temperature
of -256°F at atmospheric pressure

= |t consists of primarily methane (typically, at least 90%)

= LNG Is odorless, colorless, non-corrosive, and non-
toxic

= Liquefying natural gas reduces its volume by a factor of
approximately 610

= Methane’s flammability range limits are 5-15% In alir
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Natural Gas Reserves by Country (2004)

Considerable reserves around the world—
just not in the areas where the gas is needed

Rest of World
22%

Russia
28%

Iraq
2%

Total World
Venezuela Reserves of
2% 6,079 Tcf
Nigeria
3%
Algeria
3%

Iran

United States 15%

3%

United Arab _ _
Emirates Saudi Arabia Qatar

3204 4% 15%

Source: Energy Information Administration, Department of Energy
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Economic Sharing in the LNG Chain

Regasification terminals are one small portion of the
development of an overall LNG project

Gas Producer

Liguefaction Shipping* Receiving Terminal

$0.5 to $1.0 billion
$0.50 - $1.00 / MMBtu
23% of total cost

$0.8 to $1.0 billion
$0.80 - $1.00 / MMBtu
28% of total cost

$0.6 to $1.2 billion
$0.65 - $1.60 / MMBtu
35% of total cost

$300-$400 million
$0.40 - $0.50 / MMBtu
14% of total cost

N ST

Cost out of Plant
Total Investment: $2.2 to $3.6 billion
$2.50 — $3.50 / MMBtu

Note: *depends upon the distance shipped
Source: Cheniere LNG Industry Profile, http://www.cheniere.com/LNGIndustryProfile.htm
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LNG Schematic: Production to End-User

to fuel Entergy Louisiana’s to fuel over 5% to fuel 5 industrial
Little Gypsy Plant (1,251 MW) of Louisiana’s residential plants for 1 year
for 1 month or OR customers for 1 year OR
Waterford 1&2 (891 MW) (over 51,000 customers)

for 2 months

Note: Assumes average monthly power usage of 1,275 MMcf and average annual industrial usage of 536 MMcf.

Source: Energy Information Administration; Federal Energy Regulatory Commission; Center for Energy Economics, BEG, UT-Austin; and Statoil.com.
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Receiving Terminal — LNG Gas Flow

B LNG - Ship to Tanks
B Natural Gas
B LNG - Tanks to Vaporizers

As LNG boils off, the
R Boiloff gas is withdrawn
Compressors from the tanks and
compressed.

As gas is required,
pumps inside the
tanks transfer LNG to
the plant vaporizers.

Gas Pipeline

The plant vaporizers warm the LNG
until it vaporizes.



Types of Offshore
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LNG Recelving Terminals

Macring lines

s

Flexible riser

Subsea plpeling

Subiea ta thore

manifald

\\ source: &paso.com

Onboard Vessel Regasification System
(with submerged buoy)

Floating Storage
and Regasification Unit

Source: Ingselutions:bhpbilliton.com
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Daily Henry Hub Prices

(1998—-Present)

Prices have changed dramatically since winter 2000-01
when markets for gas became exceptionally tight
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Natural Gas Productive Capacity

and Utilization

Producers are at the limits of production capabilities
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Center for e U.S. Natural Gas Production and
Monthly Rig Count (1997-Present)

Despite increased drilling efforts, production is falling;

The U.S. is seeing decreasing drilling productivity 3% decrease
1,600 in production
3% increase in production (Sep-04 to Nov-05)
1’400 N (Aug-99 to DeC'Ol) / 1 67
1,200 - AN 1 66
)
= 1,000 - T + 65 O
S 158% increase in rigs 3 | i Q
8 800 - (Apr-99 to Jul-01) /2% increase inrigs \ | 64 S
o (Jan-03 to Nov-05) =
g S
600 - 1 63 8
o
400 - + 62
200 4 Rig Count 1 61
— Production (12-month moving average)
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Source: Energy Information Administration, Department of Energy; and Baker-Hughes Inc.



SN Resource Estimates — Restricted Areas
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Estimated Percentage Restricted

LSU

Producers are drilling over the same areas despite several new
; areas being technically available

\, ANWR = 3.5 TCF
o .
{A ANS =35 TCF
7‘\\
\V‘\:.

=7

-

Source: Independent Petroleum Association of America
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Increase in Natural Gas Usage

by Major Sector (1994 and 2004)

Total Natural Gas Delivered Increase by Sector
to End Users

Residential

8.% 20.6 Tcf 1.3% Commercial

increase _ 4.2%
20,000 Electric Power

94.5%

21,000 ~

18.9 Tcf

19,000 A

18,000 A

17,000 A

16,000 -

15,000 - . .
1994 2004 Note: Industrial consumption decreased by 11%

Source: Energy Information Administration, Department of Energy



Center for U.S. Natural Gas Market Status
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‘ a! In addition, the U.S. has
“Snf r'“ i . . . . .
limitations on importing

natural gas from other parts

¢
! of North America and it
Pipeline Imports h‘ can’t be shipped in its

natural form.
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Limited Domestic Productlon
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Current and Proposed

LNG Facilities
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Current U.S. LNG Import Terminals

Everett, Massachusetts
3.5 Bcf Storage Capacity
Regasification Capacity:
Peak: 885 MMcf per day
Baseload: 710 MMcf per day

Lake Charles, Louisiana
6.3 Bcf Storage Capacity
Regasification Capacity:
Peak: 1.2 Bcf per day

Baseload: 1 Bcf per day

Cove Point, Maryland

7.8 Bcf Storage Capacity
Regasification Capacity:
Peak: 1 Bcf per day
Baseload: 750 MMcf per day

\ Elba Island, Georgia
7.3 Bcf Storage Capacity
Regasification Capacity:
Peak: 1.2 Bcf per day

. Baseload: 1 Bcf per day
Gulf Gateway Energy Bridge

No Storage Capacity
Regasification Capacity:
Peak & Baseload: 500 MMcf per day

Source: Energy Information Administration, Department of Energy




Existing and Proposed
LNG Terminals

As of December 18, 2006

*Us pinaline aporoved: LNG terming! pending in Bahamas
** Construction suspended

Source: Federal Energy Regulatory Commission

US Jurisdiction

() FERC
(O MARAD/USCG

CONSTRUCTED
A, Everett, MA : 1.035 Bcfd (SUEZ Tractebel - DOMAC)
B. Cove Point, MD : 1.0 Bcdfd (Dominion - Cove Point LNG)
C. Elba Island, GA : 1.2 Bofd (El Paso - Southern LNG)
D. Lake Charles, LA : 2.1 Bodd (Southern Union - Trunkling LNG)
E. Gulf of Mexico: 0.5 Bcfd (Gulf Gateway Energy Bridge - Excelerate Energy)
APPROVED BY FERC
. Hackberry, LA : 1.5 Bofd (Cameron LNG - Sempra Energy)
. Bahamas : 0.84 Bodfd [AES Ocean Express)*
. Bahamas : 0.83 Bcfd (Calypso Tractebel)®
. Freeport, TX : 1.5 Bcfd (Cheniere/Freeport LNG Dev.)

. Corpus Christi, TX: 2.6 8cfd (Cheniere LNGH
. Corpus Christi, TX : 1.1 Bcfd (Vistz Del Sol - BxxonMobil)
. Fall River, MA : 0.8 Bcfd (Weaver's Cove Energy/Hess LNG)

1
2
3
4,
5. Sabine, LA : 2.6 Bcdid (Sabine Pass Cheniere LNG)
b
7
B
9

. Sabine, TX : 2.0 Bcfd (Golden Pass - BxxonMobil )

. Corpus Christi, TX: 1.0 Bcfd ({Ingleside Energy - Occidental Energy Ventures)
. Logan Township, NJ : 1.2 Bcfd {Crown Landing LNG - BF)

. Port Arthur, TX: 3.0 Bcfd (Sempra)

. Cove Point, MD : 0.8 Bcid (Dominion)

. Cameron, LA: 3.3 Bcofd (Creols Trail LNG - Cheniers LNG)

. Sabine, LA: 1.4 Bcfd (Sabine Pass Cheniere LNG - Expansion)

. Freeport, TX: 2.5 Bcfd (Cheniere/Fresport LNG Dev. - Expansion)

APPROVED BY MARAD/COAST GUARD

17.
18.

Port Pelican: 1.6 Bofd {Chewron Texaco)
Louisiana Offshore : 1.0 Bcfd (Gulf Landing - Shell)

CANADIAN APPROVED TERMINALS

19.
20.
21.

St. John, NB : 1.0 Bofd (Canaport - Irving Qil/Repsol)
Point Tupper, NS 1.0 Bcfd (Bear Head LNG - Anadarko)
Kitimat, BC: 1.0 Bcfd (Kitimat LNG - Galvesion LNG)

MEXICAN APPROVED TERMINALS

22.
23.
24,

Altamira, Tamulipas : 0.7 Bcid (Shell/Total/Mitsui)
Baja California, MX : 1.0 Bcfd (Energy Costa Azul - Sempra)
Baja California - Offshore : 1.4 Bcfd (Chevron Texaco)

PROPOSED TO FERC

25.
26.
27.
28.
29,
30.
31.
32.
33.
34.
35.
36.

Long Beach, CA : 0.7 Bcfd, (Mitsubishi/ConocoPhillips - Sound Energy Solutions)
LI Sound, NY: 1.0 Bcfd (Broadwater Energy - TransCanada/Shell)
Pascagoula, MS: 1.5 Bcfd (Gulf LNG Enargy LLC)

Bradwood, OR: 1.0 Bofd (Morthern Sar LNG - Morthern Star Matural Gas LLC)
Pascagoula, M5: 1.3 Bcfd (Casotie Landing - ChevronTexaco)

Port Lavaca, TX: 1.0 Bofd (Calhoun LNG - Gulf Coast LNG Pariners)
Hackberry, LA : 1.15 Bcfd {Cameron LNG - Sempra Energy - Expansion)
Pleasant Point, ME : 2.0 Bcfd (Quoddy Bay, LLC)

Robbinston, ME: 0.5 Bcfd (Downeast LNG - Kestrel Energy)

Elba Island, GA: 0.9 Bcfd (El Faso - Southern LNG)

Baltimore, MD: 1.5 Bcfd {AES Sparrows Point — AES Comp.)

Coos Bay, OR: 1.0 Bcfd (Jordan Cove Energy Project)

PROPOSED TO MARAD/COAST GUARD

37.
38.
39.
40,
41.
42,
43.
44,
45.

Offshore California : 1.5 Boid (Cabrillo Fort - BHF Billiton))

Offshore California : 0.5 Bcfd, (Clearwater Port LLC - MorthemStar NG LLC)
Offshore Louisiana : 1.0 Bcfd {Main Pass McMaoRan Exp.)

Gulf of Mexico: 1.5 Bcfd (Beacon Port Clean Energy Terminal - ConocoPhillips)
Offshore Boston: 0.4 Bcfd (Meptune LNG - SUEZ LNG)

Offshore Boston: 0.8 Scfd (Mortheast Gateway - Excelerate Energy)

Gulf of Mexico: 1.2 Bcfd (Bienwville Offshore Energy Terminal - TORP)
Offshore Florida: ? Bcfd (SUEZ Calypso - SUEZ LNG)

Offshore California: 1.2 Bofd (OceanWay - Woodside Natural Gas)
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Legend

[[] Existing Terminal
‘ Approved Terminal
Proposed Terminal — Filed
AWorking on DEIS
AWorking on FEIS
AProposed Terminal — PreFiling
O Potential Terminal

Sabine Pass, LA (6 & 32)

3Cameron (

% A 'T\Hackberry 2 & 33)f

A Main Pass
A McMoran (38)
A LN Compass

Port (39)

Golden Pass (11)

Galveston, TX

Freeport, TX (5 &
Port Lavaca, TX (30)

Corpus Christi, TX (8) GU” Landing
Beacon (14)
Vista Del Sol (9) Port Gulf Gateway (E)
(40)
Ingleside LNG (12)

Port Pelican (13)



Importance of LNG on

Future U.S. Supply Disposition
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Natural Gas Production, Consumption

and Imports (1970-2030)

DOE forecasts that LNG will be an important component of our natural gas supplies

30 -
Historic Projected

|

Net Imports

25 -

Consumption

20 A

Production

“— Natural Gas Net Imports
(&] .
= 15 2005, 2015, 2030 4.4
4 _
3.1
10 - 34 2.8
©
= 2.1
2 |
1.2
5 ]
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Pipeline Imports

LNG Imports
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Source: Energy Information Administration, Department of Energy
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Texas Chemical Industry Employment

As gas prices go up, chemical industry employment goes down
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Source: Bureau of Labor Statistics, U.S. Department of Labor; and Federal Reserve Bank of St. Louis



Center for y Va|Ue Of Net EXpOrtS Of
e NAICS 325 — Chemicals

In 2002 the U.S. became a net importer of chemicals

$25 ~

$20 A

$15

$10

Trillion $

$5
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T
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Source: Office of Trade and Economic Analysis, Trade Development, International Trade Administration, U.S. Department of Commerce



Center for World Natural Gas Prices for
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Industry (JUS/MMBtu)

Industries may be forced to other countries where natural gas can be
considerably cheaper

Netherlands

$4.05 Russia

Slovakia $0.80
W. Europe $3.35

U.S. $4.12
$6.95 v China
. , $6.85
Mexico g;gj Africa Middle
$4.12 ' $0.40 East
$0. 60
Veggzesusela S Indonesia
' Africa $1.13
$5.36 Australia
Argentina $3.42
$1.09

Source: Energy Information Administration



gl U.S. and Canadian Natural Gas Supply

LNG provides 14%
of the U.S. supply

35 of natural gas
by 2025. \

30 LNG
, ALASKA
o 25
L-'J
L NON-ARCTIC CANADA MACKENZIE
D ap DELTA
]
—
[
Z 15 -
= GULF OF MEXICO DEEPWATER
—
x 10 -

2 - OTHER LOWER-48*

I:I I I I I I I I 1 I I 1 I I I I I I I I I I 1 I I 1 I I 1 I I 1 I I I

1890 1005 2000 2005 2010 2015 2020 2025
YEAR

* Indudes lower-48 production, ethane rejection, and supplemental gas.

Source: National Petroleum Council
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and Expansions

O Proposed - Potential Sites
B Proposed - Under Review
40 - M Approved

B Existing Capacity

N
o
I

Sendout Capacity (Bcf/d)
N
o1

[EEN
a1
|

10 +

2007 2008 2009 2010

Note: New capacity includes terminals that have been approved, or are pending approval.
Source: FERC and various tradepress and company websites
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The Reactive Path case assumes
the four existing U.S.
regasification terminals will be
fully utilized by 2007, and that
seven additional regasification
terminals (and seven expansions)
will be built in North America to
meet gas demand through 2025.
This would result in a total LNG
import capacity of 12.5 BCF/D,
with LNG providing 14% of the
U.S. supply of natural gas by
2025.

In the Balanced Future case,
projects are permitted more
quickly and two additional
terminals and two additional
expansions are assumed built.
This increases total LNG import
capacity to 15 BCF/D or 17% of
the U.S. supply of natural gas by
2025.

NPC Reactive Path

Balancing Natural Gas Demand and

Supply: NPC’s Natural Gas Study

Clearly not all of these LNG facilities will be developed.

50.7 Bcf
total
announced
import
capacity is
greater than
forecasted
assumptions
by 285 to
305%.

35.2
Gulf Coast

15.6

East and West
Coasts

NPC Balanced Future

Announced LNG Projects to Date



The Gulf Coast’'s Relationship

with Natural Gas
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Natural Gas by State (2004)

Texas and Louisiana are the largest producers of natural gas

6,000 -
5,976
B State (both on- and offshore)
5,067
5,000 - O Federal (offshore)
4,000 o
4,294
E 3,000 - 2,937
2,000 A
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1,357
1,079
445
1,000 - 999
472 397 320
129 .
0- . . . lm i

TX LA OK AK AL KS CA
(Ten Largest Producing States)

Source: Energy Information Administration, Department of Energy.
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Center for Natural Gas Consumption in the U.S.

(2004)

Texas and Louisiana are the 1st and 3rd largest consumers of natural gas in the U.S.

4,500 -

4,000 | 3916

3,500 -

3,000 A

2500 - 2,423
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2,000 A

1,500 A 1,281

1,000 -

500 A

TX CA LA

1,098

NY IL MI OH FL PA NJ
(Top Ten Consuming States)

Source: Energy Information Administration, Department of Energy.



s Per Customer Natural Gas Consumption
e by Sector (2004)

Louisiana’s high national gas consumption ranking is due in large part
to high industrial use per customer

B Residential B Commercial O Industrial
7 — _

oo 567.0 o8
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é 300 - é
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. 1 1 ;
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3.9 Bcf market 2.4 Bcf market 1.3 Bcf market

Source: Energy Information Administration, Department of Energy.
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and Chemical Industry Employment

National trends show chemical industry employment

$4.50 - developed rapidly in a low-price environment o

— Average Wellhead Price
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Source: Energy Information Administration, Department of Energy; and Bureau of Labor Statistics, Department of Labor.
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Do U.S. chemical companies remain in a high-cost environment (U.S.) or
move to other locations around the world?

Move to high cost

Remain in high cost environment with
developed market and access to _Iarge
export to developing Locate in low cost cevelopi
markets? ervironment anVY market?
export to
developing
markets?

Move to low cost
environment with
access to
developing
markets?



Why is the Gulf Coast Such a

Good Place to Locate LNG?
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Louisiana Natural Gas

Transmission Pipelines
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and World Comparison (2003)

Texas’ and Louisiana’s industrial and power generation
gas consumption is larger than a number of countries

3,500 -
e 5 Electrig
Power
1,454
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2,000 -
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m
1,500
Industrial
Electric
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236
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500 -+
0 - 33-_|
Texas Louisiana India Australia Spain Brazil New Ireland Portugal South
Zealand Africa

Source: Energy Information Administration, Department of Energy.



Why Is This Important for

the Gulf Coast?
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Be Interested in LNG?

1. LNG regasification facilities represent a major
capital investment for the region.

2. LNG allows the Gulf Coast to leverage and even
extend our existing energy infrastructure.

3. The Gulf Coast has energy-intensive users of
natural gas and LNG expands a vital energy
resource needed to preserve these industries.

4. The development of LNG is an important national
energy concern in which the Gulf Coast can make
a significant contribution.
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LNG as a Major Capital Investment

« Potentially a $2.2 billion impact associated with
the construction of LNG regasification facilities in
Louisiana and the Gulf of Mexico. Potentially
13,877 jobs associated with the construction of
these facilities.

* Potentially a $220.7 million impact associated
with the annual operation of LNG facilities in
Louisiana and the Gulf of Mexico. Potentially
1,607 jobs associated with the operation of these
facilities.



Center for LNG Leverages and Potentially Expands the

.~

LsU R Gulf Coast’s Existing Energy Infrastructure

 |If all offshore GOM regional facilities are
developed it could be as much as a 237%
Increase in gas export volumes through the
existing pipeline system, which currently averages
about 50—65% utilization (annually).

* Potentially $350 million impact associated with
announced pipeline additions and new natural gas
storage facilities. Potentially 3,487 jobs associated
with the construction of these facilities.
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Energy Intensive Industries

» Extensive LNG development (15 or greater new projects) is forecasted to lower future
natural gas prices and have considerable impacts on energy-intensive industries

- As much as $929 million benefit (positive impact) associated with the lower cost gas
associated with high LNG development

- As many as 11,612 jobs could be regained from recent losses

 Low LNG development (6 to 12 new projects), and higher resulting prices, could hurt
Gulf Coast industries

- As much as $1,672 million cost (negative impact) associated with the higher cost
gas associated with low LNG development

- As many as 20,902 jobs could be lost

» Failure to act on LNG development (less than 6 new plants), in addition to other
negative resource development factors could lead to the worst case, “do nothing”
scenario which would have devastating impacts on the Gulf Coast’s economy

- As much as $2,803 million cost (negative impact) associated with the higher cost
gas associated with low LNG development

- As many as 61,926 jobs could be lost
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Economic Issues

* Impact of constructing facilities (or not constructing facilities)
» Contracting/pooling issues for large users

* Impacts for utilities

* Impacts for small customers

Regulatory Issues
* What is the appropriate sharing of regulatory responsibilities?
» Between state and federal agencies?
» Within state and federal agencies?

Safety and Risk Issues

* What are the potential risks and how do they vary along the value chain?
* How likely are risks?

 What is the scope of the area potentially impacted?
» Does the scope of current development make comparisons with other areas difficult?

Environmental Issues
e Fisheries
e Air emissions
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