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nincreasingly volatile market pricefor
U.S. natural gas, the inadequacy of

domestic natural gasreserves, and the
continuing devel opment of new natural gas-
based el ectric generation capacity have
created aheightenedinterest inimported
liquefied natural gas (LNG), and plansare
underway to add moreLNG tothe U.S. fuel
mix. Current cogtsfor movingLNG fromseverd
foreign sourcesintotheU.S. pipelinetrans-
missionsystemmakeitspricecompetitivewith

wholesale natural gasintheU.S. gas market.

Current projections of the U.S. Depart-
ment of Energy show the LNG share of the
U.S. gas market increasing from a current
level of 0.75 percent to 6.1 percent by
2025, or avolume of 2.14 trillion cubic feet
(tcf). Industry projectionsexpect aconsid-
erably larger share, anticipating that LNG
can capture asignificant portion of the
expected 12 tcf of growthinthe U.S. gas
market. In any case, the current projections
and researchimply amajor penetration of
LNG intothe U.S. gas market. What are
thelong-term prospectsfor asignificant
LNG market? And what impact will such a
market have on Texasmarket conditions?

The Recent LNG Market

LNG importsinto the continental United
States amounted to 229 bcf of natural gas
equivalent in 2002. Intotal, the United
Statesreceived LNG from seven countries:
Trinidad, Algeria, Qatar, Nigeria, Oman,
Brunei, and Malaysia. LNG volumesfrom
Trinidad (currently, the largest source of
LNG to the United States) grew morethan
50 percent (to 151 bcf) from 2001 volumes.

A number of LNG portsinthe United
Stateshaverecently initiated expansions,
including the Lake Charlesportin Louisi-
ana. In addition, several new onshore and
offshoreterminalsarein various stages of
planning and Federal Energy Regulatory
Commission (FERC) approval, including
two in the Gulf Coast area, aterminal at
Hackberry, Louisiana, and another at Freeport,
Texas. Developersareconsidering additional
terminalsin Corpus Christi, Brownsville,
and Sabine Pass, Louisiana. Two offshore
applicationshave been submitted to the U.S.
Coast Guard (Chevron Texaco in December
2002 and El Paso in January 2003). Note
that the capacity of existing, proposed, and
planned terminals(if brought to comple-
tion) would increaseto 6.4 tcf from the
current capacity of 1.3 tcf per year (table 1).

Natural Gas Market Conditions and the
Demand for New LNG Terminals

For most of the period since deregulation
took full effect in 1985 thewellhead price
of U.S. natural gas hasremained inthe
$1.75 to $2.50 per mcf range, apricelevel
considerably below the current LNG cost of
delivery to U.S. ports. The 2001 average
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bcfd--billion cubic feet per day
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FERC--Federd Energy Regulatory Commission|
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The projected growth
iInU.S. natural gas
demandwill bein-
creasingly met with
importsfrom Canada,
Alaskan production,
andLNG

Table 1
LNG Terminals: Existing and Prospective

Current capacity Panned/expanded Expansion/Operation

(bcfd) C"E‘ggﬂ;y Date
Existing facility
Everett, MA 0.715 0.715 now
Cove Poairt, MD 1.000 1.000 2006
Elba Idand, GA 0.675 1.200 2006
Lake Charles, LA 1.000 1.300 2006
Guayanilla Bay, PR. 0.093 0.093 now
Proposed facility
Hackberry, LA 1.500 2006
Freeport, TX 0.550 2005+
Planned facility
Corpus Christi, TX 2.000 2005
Brownsville, TX 0.550 2006
Gulf of Mexico 1.000 2005
S Jon, New Brurawick 0.500 2005
Bahamas 0.500 2005
Tampa, FL 0.500 2005+
Altamira, Tamulipas: 0.5-1bcfd, 2004 1.000 2004
California: 0.5 bcfd, 2005 0.500 2005
Mare Island, CA: 1.3 Bcfd, 2008 1.300 2008
Bgja California: 0.7bcfd, 2005 (El Paso) 0.700 2005
Bgja California: 1.0 bcfd, 2005 (Marathon) 1.000 2005
Bgja California: O.E_>I_ gxc;gb)ZOOS (Chevron 0.500 2005
Baja Cdliforniac 1.0 bcfd, 2005 (CMS Energy) 1.000 2005
g)octf%r)mal capacity 3.483 17.408
(Ft’gf/‘;?t)'a' capacity 13 6.4

Source: Robert Cupina, Deputy Director, Office of Energy Projects, FERC, “Liquefied Natural Gas
Imports,” presentation to the United States Department of Energy and the Algerian Ministry of Energy
and Mines Ministerial LNG Summit, November 2002, Washington, D.C.

Note: Amore recent summary of planned locations than that in table 1 adds terminal plans at Sabine
Pass (2.0 bcfd), Radio Island, North Carolina (0.27 bcfd), and Tampa, Florida (0.55 bcfd).

wellhead pricejumped to $4.12 per mcf,
spurring arenewed interest in LNG aswell
asin the transport of Alaskan natural gas
to marketsin the lower 48 states. A major
developer of LNG terminalsinthe Texas
Gulf Coast areaputsthe delivered cost of
LNG to U.S. markets under current
conditionsat $2.50 to $3.50/mmBtu,
depending mainly onthe source of thegas
and the transportation distance. It appears
that the price isright. But what about the
size of the market prospect?

Therapid growth in U.S. natural gas
demand, which increased from about 16 tcf
per year in 1986 to the current 22 tcf level
(seefigure), hasbeen met with U.S.
production in thelower 48 and offshore,
with modest increasesinimportsfrom
Canada. The projected growth to about 32
tcf by 2020 will beincreasingly met with
importsfrom Canada, Alaskan production,
and LNG, even aslower 48 production rises
to 25 tcf (table 2). The Energy Information
Administration (EIA) expectsLNG imports
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Ultimately, largein-
vestmentsintanker
fleetsand terminal
facilitiesamountingto
severa hundred million
dollarsper project must
be repaid by market
price.

U.S. Natural Gas Consumption, 1982-2002
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Sources: Energy Information Administration and U.S. Bureau of Labor Statistics.

to providefrom 1.1 to 2.1 tcf of gas by 2020.
Thisprojection, however, reflectsarange of
Alaskan production of 0.5to 2.4 tcf delivered
tothelower 48 viaamajor pipeline. If the
controversial pipelineisdelayed or never
built, however, then the EI A 2020 projec-
tionsof LNG delivery wouldincreaseto a
range of from 1.7 to 4.5 tcf per year.

ElA expectstheannual long-termwel |-
head price of natural gasto beintherange
of $3.17 to $4.90 per mcf. Such pricesare
inlinewith recent pricespaid for LNG
Whilethetypical market arrangementisa
long-term contract with the consumer,
adequateto repay thelargeinvestment costs
of theseexpensive projects, recent devel op-
ments have created an active spot market
for LNG. (The February 2003 prices have
ranged from $5.84 t0 $10.49.) Ultimately,
however, largeinvestmentsintanker fleets
and terminal facilitiesamounting to several
hundred million dollars per project must be
repaid by the market price. Although the
range of costsishigh among thevarious
LNG projects, depending onthe source,
transit distance, and local terminal costs, a
typical cost of replacement plusamarket
return oninvestment for aTrinidad to Lake
Charles project trans ates into approxi-
mately $2.33 per mcf of delivered gas ($0.50
for supply, $1.25 for liquefaction, $0.43 for
shipment, and $0.16 for regasification).

Changed Market Fundamentals

Thedevelopment of theLNG terminals
(1978-1982) followed aperiod of growing
gas market curtailmentsthat reached 16
percent of the market for natural gas. By the

timethetermina swerebuilt, the shortage
had turned to surplus asthe effects of the
priceincentives of the Natural Gas Policy
Act of 1978 (NGPA) took effect. Following
passage of the NGPA, new deep-well gas
and certain high-cost gaswereallowed high
incentivepricesprior tofull deregulation,
and theseincremental sourcesof U.S.
domestic gassold for $7.31 per mcf in
1982 ($41 per barrel of oil equivaent).

Four conditionshave changed sincethe
aborted attempt to establish aLNG market
inthe United Statesin the early 1980s.
First, devel opersweretargeting ashrinking
market that had been bedeviled by U.S.
wellhead price controls, market shortages,
and thewidespread belief that reserves of
natural gaswererunning out. Long-term
pricesignalswerevery confused because of
theincreasingly complex regulatory system
andtherelated volatility of theworld oil
market. In short, there seemed to beaplace
for $6.00 per mcf LNG ($32/ barrel of ail
equivalent) intheU.S. fuelsmarket. The
reality of $15 to $25 per barrel oil pricesand
U.S. gaspricesinthe $1.75 to $2.50 range
that followed full deregulationin 1985 made
it clear that the LNG market devel opment
was premature. Current LNG devel opers
face an expanding gas market supported by
certain growth in electric generation based
on natural gasand heightened interestsin
gaseoustransportation fuels. Wellhead
pricesare now fully deregulated and an
activefutures market existswithwhichto
hedge market pricevolatility.

Second, new LNG sources, especially
Trinidad, have developed closer tothe U.S.
Gulf Coast. Thismajor project, which began
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Thedevelopment of a
large number of natural
gas-based power plants,
aswell asthegrowthin
industrial, commercial,
andresidential demand
that accompaniesquick
populationgrowth, will
resultinrapidincreases
Innatural gasconsump-
tionintheWest-South
region of the United
Sates.

operationin 1999, providesthe nearest, and
thereforethemost competitive, LNG project
now making deliveriestothe United States.
Third, thetransportation and liquefaction
parts of the chain from production to
utilization have undergonemajor techno-
logical innovations. For example, an
improved optimization processat the
Trinidad location usesthreerefrigeration
circuits—propane, ethylene, and meth-
ane—to cool thegasbeforeitisloaded on
to insul ated tanks aboard tankers. A modest
amount of theliquid vaporizesinroute,
makingitimportant to minimizetravel time
for delivering the cargo. Plansarein place
to increasetanker sizesto 4 bcf, thus
reducing the unit transit cost. The unit
operating and capital cost, plusthe value of

gaslossdueto “boiloff,” for the 4 bef
tanker isapproximately $0.380/mcf of
delivered gasto Corpus Christi from
Trinidad, as compared to $0.449/mcf with
the smaller 3 bef tanker.

Finally, prompted by along period of
sustained gas market growth, driven by the
environmental advantages of natural gas,
producersaredrilling deeper onshoreand
relyingmoreonrelatively expensive
offshorereserves. Thesehigher-cost
sourceswill becomethemarginal supply
source, alongwith LNG and moreexpensive
gastransported viapipelinefrom Alaskato
market in thelower 48 states, that now
definesthemarket clearing price. These
considerationsbring most analyststothe
conclusionthat themarket clearing pricein

Table 2
U.S. Natural Gas Market and LNG Outlook

2001

2010 2015 2020 2025

Lower 48 wellhead price (2001/$mcf)
Low economic growth
Reference case

High economic growth case
Total U.S. consumption (tcf)
Low economic growth
Reference case

High economic growth case
Net Canadian imports
Low economic growth
Reference case

High economic growth case
Alaskan production (tcf)
Low economic growth
Reference case

High economic growth case
Net LNG imports (tcf)
Low economic growth
Reference case

High economic case

Net M exican imports (tcf)
Low economic case
Reference case

High economic growth case

412 329 355 369 390

22.64

361 405 442 5.08 531

0.17 0.99 1.03 151 214

-0.13

317 326 358 383

359 371 363 450

26.29

27.06
28.13

28.38
29.50
30.90

30.30
32.14
34.59

31.78
34.93
37.48
383 412 445 523
4.38 500 5.03 546
0.48 051 054 057
0.48 051 055 264
0.48 051 239 285
0.99 101 11 1.45
0.99 127 208 284
-027 -024 -016 0.09

-026 -019 0.07 0.20
-023 0.07 047 0.78

Source: Energy Information Administration, U.S. Department of Energy, Annual Energy Outlook
2003 with Projections to 2025, Washington, D.C., January 2003.
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thelong termwill remaininthe $2.50to
$3.50 range, up from the $1.75 to $2.50
rangetypical of the 1987 to 2000 period.

Importance to Texas Market Conditions

Asalocation for LNG terminals, the Gulf
Coadt region offersseverd advantages. First,
transportation costsfor LNG shipmentsare
competitive with East Coast and West
Coast dternatives. Second, thedevel opment
of alarge number of natural gas-based
power plants, aswell asthegrowthin
industrial, commercial, and residential
demand that accompaniesquick population
growth, will result in rapid increasesin
natural gas consumption in the West-South
region of the United States. Third, the Texas
Gulf Coast provides easy accessto major
interstateand intrastate pipelinesto movethe
gasto market. These pipelineswere con-
structed to market production from onshore
fields, which have seen significant declines
inrecent years; pipeline capacity therefore
isamplein many cases. Thelocal area
pipelineswill beavailablefor LNG product.

Historically, asmall part of the U.S.
natural gas market, the LNG market filled
theroleof satisfying peak demand and
served asan aternative to underground
storage of natural gasfor peak demand
purposes. Currently, however, LNG isseen
more and more asaviable option for
satisfying part of the future baseload of the
nation. LNG terminalsare being located
near the large marketsin the northeast
states, in the Gulf Coast, and in southern
California. In order to maketheentire
L NG operation economically efficient,
easy accessto pipeline capacity isrequired
to handletheflow on an ongoing basis. A
continuousflow minimizestanker travel
and wait time, onshore storagerequire-
ments, and thereforetotal delivered cost.

All of theright conditions can befound
inthe LNG project at Freeport, Texas.
Only 71 milesfarther from Trinidad than
Lake Charles, the proposed facility is
designed for 1.5 bcf per day, has acontract
with nearby Dow for one-third of the
terminal’ s capacity, provides easy access
tothe Gulf, and needsonly a9.4 mile
pipelineto reach Stratton Ridge, amajor
point of interconnection withthe Texas
intrastate pipelinesystem.

Competitivelocationsin Corpus Christi,
SabinePass, and possibly Brownsville
makethe Texas Gulf Coast alikely

delivery point for approximately 8 bcf of
regasified LNG per day (1.9 tcf of annual
capacity). Because of the concentration of
bothintra- and interstate pipelineswithina
few milesof the Gulf, theseterminalswill
provideimportant capacity for imports.

Conclusions

Improvementsin thetechnol ogiesof
liquefaction and transportation of LNG, the
proximity of new offshore supplies, and a
fundamental shiftintheU.S. natural gas
market bodeswell for the devel opment of a
significant LNG market. The Texas Gulf
Coastisarelatively good location for new
marineterminal capacity, the devel opment
of whichwill add significantly to the Texas
and national natural gas supply capability.

I'n addition, theeconomic devel opment
effect of anew LNG terminal issignificant.
The construction cost of an average 2.0 bef/d
LNG termind isapproximately $400 million,
including the costs of storagetanks, pipeline
connections, and unloading/docking facili-
ties. Theannual cost of operation, including
debt serviceand fuel costsfor regasification,
will likely bein the range of $90 to $100
million per year. Net of fuel costsand debt
service, and allowing for use at lessthan
capacity, theannual addition to thelocal
economy around anew LNG terminal will
likely beinthe range of $25 to $50 million.
Therefore, the economicimpactsonalocal
economy will besignificant, althoughthe
impactsonthe U.S. or Texas markets will
besmall. Theeffect of theLNG influence
will beto create an additional source of
marginally priced gasin competitionwith
expensiveAlaskan and offshore Gulf
sources, shifting the benefits somewhat to
terminal areaeconomiesat the expense of
other marginal suppliers.

Thenational capacity of current expansion
and planned new terminal capacity will
amount to about 7 tcf of capacity to deliver
gastothe U.S. market. This much capacity
isenough to supply 60 percent of the pro-
jected growthin U.S. gas demand to 2025.
LNG will becompeting with other marginal
sourcesincluding gasfrom offshoreforma:
tions, Alaska, and Canada. It isunlikely that
all of theterminalsnow inthe planning
stagewill finally be devel oped, but a
significant number of them seem destined to
become new featuresat major U.S. ports,
including Texas.

Liquefied natural gasis
Seen moreand moreasa
viableoption for satisfy-
ing part of thefuture
baseload of the nation.
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Announcement

For all current and back issues
of TexasBusinessReview, visit
and bookmark the Bureau of
BusinessResearch’swebsite
(www.utexas.edu/depts/bbr/).
Featuring TBR issuesand articles
dating back to 1997, the site also
contains an abundance of valu-
ableinformation, articles, and
datato help your business stay
competitive. Much of theinforma-
tionisavailablefree of chargeas
aserviceto the state.
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