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North American Natural Gas:
Plausible Prices and Their Impact

s Overview of market expectations
= Demand

* Responseto price

* New Source Review

* Industrial sector

m Supply
s Alternativetransitionsto LNG
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“The Future Ain’'t What It Use to Be”

Yogi Berra

m 1973: The Department of the
Interior called the Gulf the* Dead

m 1978:. Oil priceswere forecasted
to reach $100 per barrel by 1990.

m Coal wasgoing to bethe solution
to the world’s energy needs.

m 1996: Forecasts predicted that
growth in supplies from the Gulf

and Canada would cause a gas
bubble by 2000.

s Now: Henry Hub pricesfor 2010
aretrading at $4.50 to $4.75 per
M M Btu.
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The current view of most analysts is for high prices
and a difficult transition to a period when LNG will
account for 10% to 15% of US supplies.

m USproduction will be down 1% in
2003. USproduction isat the
same level asfive years ago.

m Canadian production will be down
2% 10 4% in 2003 and probably
flat in 2004 and 2005.

m Availability of ships, LNG
terminal capacity, and liquefaction
capability will limit incr eased
LNG importsuntil 2007 or later.

m Gasconsumption for power
generation will cause gas demand
to grow 1% to 2% per year.
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Henry Hub prices average
between $4.00 and $6.00 per
MM Btu through 2010.

Alaskan supply will require $4 to
$5 prices. (Developed in 2015)

Most LNG supplies can be
imported at less than $3.50 per
MM Btu.

Conventional Alberta supplies
have peaked (EUB).

Mackenzie Delta gas will be
needed for bitumen production
and to offset the declinein
Alberta.
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2002 North American Natural Gas Supply was
/2.8 Bcfd and US Consumption was 62.1 Bcfd.
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Prices above distillate cause substantial losses in gas
consumption. Even with lower gas prices, weather
adjusted storage injections are running 2 Bcfd above

last ¥ear.

Weather Adjusted Storage
Injections vs. 2002 (Bcf/day)
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Demand Loss versus Henry Hub Price
(WTI=25%/barrel)
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The information on industrial fuel switching
capability is very limited.
<

= Thel998 MECS study
switching capability ismuch
higher than actual switching.
2.01 = Annual residual fuel oil
consumption in theindustrial
sector isonly about .5 Bcefd.

m A Department of Commerce
study indicated about 500 Bcf
per year of boiler switching
capability during 1994-98.

s NPC study suggestsboiler
switching capability of

0.0° approximately 200 Bcf per

year or less.

MECS Fuel Switching Capablity
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Electric power fuel switching is complex. It depends
upon the season, dispatch, residual sulfur content,

and location. Potential switching is 1to 2 Bcfd.
<

Electric Power Residual Northeast Fuel Switching
Fuel Oil (MMcfd) Prices
$/MMBtu
800 WTI = $30/ bbl SEP_JAN
6001 1% Resid NY 3.65 3.65
400+ o
Taxes & Shipping 0.45 045
200
0. Delivered NY 410 4.10
I 0.3% or less W 0.3% - 0.7% Basis 030 1.00
W 0.7% - 1% 1% - 2.2%
mO.7% o H% ° Henry Hub (Steam) 3.80 3.10
W 2.2% up
Henry Hub (CC) 5.32 4.34
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August EPA ruling could cause the loss of 3.6 Bcfd of gas
consumption (three years of gas consumption growth).

m Ruling appliesto grandfathered plantsthat were not required
to install Best Available Control Technology - BACT (1977
Clean Air Act).

s Theruling would allow up to 20% of cost of the plant to be
spent on maintenance and not be subject to New Sour ce
Review (NSR).

s Approximately 110 GW of coal fired plants could increase
capacity by 15% to 25%. 70 GW could be expanded within
oneyear. Theinterpretation of thisrulingiscontroversial.

m Therulingisbeing challenged in the courtsand the
probability is high that it will be overturned.

m Still, some power plants ar e expanding capacity.
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Industrial gas consumption is about 20 Bcfd. It

accounts for one-third of US consumption Two-thirds

of consumption is in the Chemicals, Petroleum and

Primarx Metals sectors.

StoneI,DCIay & Glass Other
roducts 12%
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Chemicals & Allied
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Industrial gas consumption is not likely to
grow and could continue declining.

Industrial Production Indices Gas Intensive Chemical
versus Industrial Production Production Indices vs. Total
(Bcfd) Chemicals
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Ammonia and Methanol Capacity in Trinidad and Venezuela is
Increasing. Proposed capacity amounts to about 1.2 Bcfd of
gas consumption. (20% of US Ammonia capacity has
permanently closed in past three years).
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There is substantial disagreement about the outlook
for production. Quarterly report data shows 15t
guarter production was down 2% from last year. EIA

shows groduction UE 3.2%.

= Quarterly report dataisbiased — 1st Quarter Production (Bcfd)
lar ge producer s over state 2003 %CH 03
production decline. Some believe AREA 2002 2003 2002 @
thequarterly report dataiswrong. ™
= Last year EIA revised initial “
ocs 12.59 12.93 0.34 2.7%

production estimates down 2%. - ea - o038 o
m OCSisthebig question. SUBTOTAL

. 36.31 36.40 -0.39 0.3%
Substantial deepwater came on the
1st quarter. However, thefirst
quarter data are estimates and the
rig count has not changed from EiA
2002 ROCKIES 6.61 7.19 0.58 8.8%
m Texaswasup 3% in June, Rockies 440 456 016 6%
Up Cl oseto 1l BCfd (15%) New SUBTOTAL 11.01 11.75 0.74 6.7%
Mexicoisgrowing.
TOTAL 47.32 48.15 0.34 1.8%

Strategic Energy & Economic Research Inc. www. Ener gySEER:com 14



Until 2008 or later, liguefaction capacity Is
likely to be the greatest constraint on
iIncreased LNG imports.

(0)
s |f demand grows about 1.5% Potential LNG Imports

per year, supply will have to (Beid)
Increase by 1.0 Befd per year.
s Existing terminals could add 4.50
approximately 1 Bcfd of supply g-gg
during each the next three 3.00
years. 2.50
= L NG supply would haveto be i-gg
diverted from Europeor Asa. 1.00
Spain isover -contracted but 0.50 -
priceswill haveto be high 0.00 . . . .
enough to attract supply. 2002 2003 2004 2005 2006

E Imports W Capacity
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Alternative assumptions result in Henry Hub prices
ranging from $3.50 per MMBtu to $7.00 per MMBtu.

: 0
= Assuming 1% per year Demand Loss vs. Henry Hub

demand growth through 2008, Price (WTI $25 per bbl)
Henry Hub pricescould range 9

from $4.30 per MMBtu to 8 +ssior oo

$7OO per MMBtU W|th normal T A ADBDDIDDDDAADDSDDADAADDS DA

weather.

s Every $/bbl changein WTI is S Supply Growth = Demand Cygtn |
equal to about $.17 cents per - g mmmm?@
MM Btu changein Henry Hub S / —
prices. ) pply Grows 3 as\t,er per year than Deman

[ NSRpathCOL”ddrlveprlceS 0 EEEESEEEREEEEEEREEEEEEREEEEREREE
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New long term supply sources will be available at $3.50 ($2002)
per MMBtu or less but the decline in conventional supplies could
require much higher prices. The demand response to price will

be a key driver.
]

s Mackenzie Ddta at lessthan National Petroleum Council (Scenarios)

$3.00 per MM Btu.

s LNG from marginal sources
such as Qatar lessthan $3.50
per MM Btu

n Alaska4-6 Bcfd, $3.50 ($2002) : REACTIVE PATH
per MM Btu (developed about
2015).

m Coal iseconomic at $4.00 -
$4.50 delivered gas.

s Hasthemost price sengtive
part of demand already been 0
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