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Orilling Year:

Indicates 28% 2003 Decline Rate |
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Source: Richard Levitan: IHS Energy, Petroleum Information Corp., EOG Resources



Jé Union of

Concerned | Helping to drive gas higher & higher

Scientists

ElA annual gasprice forecasts at
wellhead 1997 - 2004
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What are we lear ning from
modeling, across a range of
models and assumptions?
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Cumulative Natural Gas Savings
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EIA & UCShistorical studies.
Morerenewables = more gas savings

Renewable Energy Saves Natural Gas Sunnlies (2020)

Natural Gas Displaced (Quadrillion Btus)
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*+ 19.7% RE Penetration (UCS AEO 2001 -
20% by 2020 RES)

9.8% RE Penetration (EIA Mcintosh
AEO 2001 - 10% by 2020 RES)

M 9.4% RE Penetration (EIA Murkowski
AEO 2002 - 10% by 2020 RES no
sunset)

@09.4% RE Penetration (UCS AEO 2001 -
10% by 2020 RES)

@ 7% RE Penetration (EIA Bingaman AEO
2003 - 10% by 2020 RES inflation
adjusted)

& 6.5% RE Penetration (UCS AEO 2002 -
10% by 2020 Senate RES)



Reduction in Natural Gas Prices

Union of
Concerned
Scientists

(Dollars per million Btu)

0.45

0.40
0.35
0.30
0.25
0.20
0.15
0.10

0.05

(0.05)

EIA & UCS studies:

M or e gas savings = lower gas prices

EEA model for National Petroleum Council — even bigger effect)
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+ 19.7% RE Penetration (UCS AEO
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Mclintosh AEO 2001 - 10% by
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M 9.4% RE Penetration (EIA
Murkowski AEO 2002 - 10% by
2020 RES no sunset)

@ 9.4% RE Penetration (UCS AEO
2001 - 10% by 2020 RES)

@ 7% RE Penetration (EIA Bingaman
AEO 2003 - 10% by 2020 RES
inflation adjusted)

& 6.5% RE Penetration (UCS AEO
2002 - 10% by 2020 Senate RES)
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*Net present value using a 7% real discount rate.

Source: UCS, using EIA NEMS model and assumptions
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Cumulative Natural Gas and Electricity Bill
Savings (20 percent by 2020 RES)*
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Renewable Energy vs. Fossil Fuel Jobs, 2020
(20 percent by 2020 RES)
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[] Series of scenarios examined by US Energy Information (EIA)
and Union of Concerned Scientists

[1 Renewable electricity (portfolio) standards-10% or 20% by 2020

— Different penetrations based on target level, exclusions (e.g., munis, coops,
small utilities, baseline deductions (e.g., hydro, M SW)

[1 Asimportant for what they say about the penetration of
renewables asthe policiesto get there

(] Similarities
— National Energy M odeling System (NEM S)
— Same demand forecasts, fossil technology costs, fuel price assumptions

— Examinewind, geother mal, solar, biomass technologies
— No ocean, incremental hydro

[1 Differences

— EIA: pessimistic renewable energy costs, perfor mance

— UCS: realistic renewable ener gy costs (similar to national energy labs
Scenariosfor a Clean Energy Future study (2000)

[1 Renewable electricity displaces ~50% gas, 50% coal — balance
tilts mor e towar ds coal displacement asgaspricesrise



‘é Union of New class 6 wind tied with gas,

Concerned

Scientist cheaper than coal
| | 1 | | ]/

EIA levelized cost projection-2010

.
6.13
6 5.34
4.97 5.05

5
§ O Transmission
%4’ 4 O Fuel
% 3 mO&M
O | Capital

2 |

1 _

O |

Coal GasCC Wind Nuclear

Source: AEO 2004



ﬂé‘ uionof  EIA WIN Projections extremely

Concerned

Scientists p mIStIC
1 1 | P11

Busbar Cost of Electricity from New Wind and Fossil
Plants

(20-year Levelized Cost -- 2002%)
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Cost of Electricity from New Wind and Foss| Plants
(20-year L evelized Cost -- 2002%)
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Power Plant Carbon Dioxide Emissons
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Total Consumer Energy Bills (not including
transportation)

M 4-P Reduction no RES

600 - 549
M 4-P Reduction with 20% RES 503 495 519
500 - 475 470
405 402
g a0 72
3 billion
5 3%° total
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Source: EIA, Strategies for Reducing Multiple Emissions from Electric Power
Plants. Julvy 2001, Table H3.
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[ American Wind Energy Association
— 6,000 MW by end of 2005 = 0.5 Bcf/day = 15% of 3-4 Bcf/day shortage
— Transmission plans proposed for 30,000 MW by end of 2007 = ~3 Bcf/day
— 100,000 MW by 2013
— 600,000 MW competitive @$4/mmBTU gas
— Needs
» Extend PTC for 5years
» RPS
» Transmission tariff refor m to increase capacity
» Tran-prairieand Inter-Mountain transmission “ pipelines’
[] Solar Energy Industries Association
— Could alleviate 1/3 of gas shortage (i.e., 1-1.3 Bcf/day) by 2006
» Investment tax credit

» Production tax credit
» Rebate

[] Repeated short-term crises because ignore mid- and long-term
— RPShasbeen filed in Congress since 1997
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MN: 19% by 2015*
~WI: 2.2% by 2011

ME: 30% by 2000
MA: 4% by 2009
- RI: 16% by 2019
CT: 10% by 2010
NY: 24% by 2013
NJ: 6.5% by 2008
PA: 8% by 2020
MD: 7.5% by 2019

AZ: 1.19%

2007, 60% s018 ¥# 18 states— CA,
CO, HI, A, MD,
MN, NY, RI, WI
X TX: 2.7% by 2009 outside of

=@ i
® Hi: 20% by 2020 restructuring

* MN has a minimum requirement for one utility, Xcel.
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v 66-75% of new renewablesin RPS states
v Regulated states wor king well

v Restructured states problematic, except TX

v EIA attributesto TX capacity-based standard (though regulators
enfor ce based on RECs, generation)

v Weattribute to clear enforcement, long-term contract approval,
deliberative polling, cooper ative utilities
v"Need long-term contractsto finance facilities
v Cooper ative utilities or utility requirements
v’ Central procurement (NY)
v Backup financial mechanism (MA,

v Need public acceptance/siting
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36,000
Other**
30,000 - New renewable energy supported: California

- 25,900 MW by 2017

Nevada
AZ & NM
Colorado

Texas

24,000 CO, reductions: 65.2 MMTCO,E

Equivalent to:
- 3.1 billion more trees
- 9.7 million less car
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*Projected development assuming states achieve annual RES targets.

**Includes Delaware, Hawaii, lllinois, Montana, Ohio, Oregon, and Washington D.C.



Jé Union of

Concerned
Scientists

Renewable Energy Generation
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—&— Actual (non-hydro and
M SW)

—&— Business as Usual (State
RPS') (no hydro/M SW)

—&— Senate-passed RPS with
PTC (no hydro/M SW)

Sources: EIA (actual, business as usual (includes state RPSs and funds),UCS (Bingaman RPS).
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v Real diversification (not increasing the 2 resour ces that already
comprise 70% of portfolio)

v" Diverdsification with no/low fuel price exposure

v' Hedge against carbon reduction costs

v' Hedge against nuclear cost, safety, security, wasterisks
v Technology is commercially available today

v You could own or contract for it yourself, or buy RECs

v" Track record of price declines, hitting R& D benchmarks Price
declines from manufacturing, installation and operating
economies of scaleaswell asR&D

v Green markets, incentives, state actions not enough

v Far from realizing full economic potential
v' Gasprice benefits are partially external to utilities

v" Bi-partisan support — 58 Senators, including 10 Rs
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