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Preface

The Supplement to the Annual Energy Outlook 1994 (Supplement) is a companion document to the Annual
Energy Outlook 1994 (AE094), (DOE/EIA-0383(94)), released in January 1994. The AE094 presents national
forecasts of energy production, demand, and prices through 2010 for five scenarios, including a reference
case and four additional cases that assume higher and lower economic growth and higher and lower
world oil prices. These forecasts are used by Federal, State, and local governments, trade associations,
and other planners and decisionmakers in the public and private sectors.

Part I of the Supplement presents the key quantitative assumptions underlying the AE094 projections,
responding to requests by energy analysts for additional information on the forecasts. In Part II, the
Supplement provides regional projections and other underlying details of the reference case projections in
the AE094.

The AE094 and the Supplement were prepared by the Energy Information Administration (EIA), Office
of Integrated Analysis and Forecasting, under the direction of Mary J. Hutzler (202/586-2222), Director
of the Office of Integrated Analysis and Forecasting, Mark E. Rodekohr (202/586-1130), Director of the
Energy Demand and Integration Division, and Scott Sitzer (202/586-2308), Director of the Energy Supply
and Conversion Division. Detailed questions concerning the forecasts and the related model components
may be addressed to the following analysts:

AE094 ....................................... Susan H. Shaw (202/586-4838)
World Oil Price and Macroeconomic Assumptions ... Gerald E. Peabody (202/586-1458)
Residential Demand ............................ John Cymbalsky (202/586-4815)
Commercial Demand .......................... Mohammad Adra (202/586-6580)
Industrial Demand ........................ T. Crawford Honeycutt (202/586-1420)
Transportation Demand ............................ David Chien (202/586-3994)
Electricity Generation ......................... David Schoeberlein (202/586-2349)
Electricity Prices .................................. Art Holland (202/586-2026)
Nuclear Energy .................................. Mark Gielecki (202/586-2276)
Renewable Energy ............................. Perry Lindstrom (202/586-0934)
Oil and Gas Production ........................ Ned W. Dearborn (202/586-601.8)
Natural Gas Markets .............................. Phyllis Martin (202/586-9592)
Oil Refining and Markets ........................ Stacy MacIntyre (202/586-9795)
Coal Production ................................ Michael Mellish (202/586-2136)

Forecast tables for the five scenarios presented in the AE094 are available via modem on EIA's Electronic
Publication System (202/586-2557). The tables presented in the AE094 and this Supplement will be
available on diskette from the Office of Integrated Analysis and Forecasting in March 1994. Copies of the
AE094, the Supplement, and model documentation reports for the National Energy Modeling System are
available by contacting:

National Energy Information Center, EI-231
Energy Information Administration
Forrestal Building, Room 1F-048
Washington, DC 20585
202/586-8800
TTY: For people who are deaf

or hard of hearing: (202)586-1181
9 a.m. to 5 p.m., eastern time, M-F
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Introduction

This section of the Supplement to the Annual Energy Outlook 1994 (Supplement) presents the major
assumptions of the modeling system used to generate the projections in the Annual Energy Outlook 1994
(AE094). In this context, assumptions include general features of the model structure, assumptions
concerning energy markets, and the key input data and parameters that are most significant in formulating
the model results. Detailed documentation of the modeling system is available in a series of
documentation reports listed in Appendix B.1

The National Energy Modeling System

The projections in the AE094 and the Supplement are the first produced with the new National Energy
Modeling System (NEMS). NEMS is the result of a 2-year development effort by the Office of Integrated

Analysis and Forecasting of the Energy Information Administration (EIA) to enhance and update its
modeling and analysis capability.

NEMS is the latest in a series of computer-based energy modeling systems used by EIA and its
predecessor organization, the Federal Energy Administration, to represent domestic energy-economy
markets and projected trends in the midterm time period. These models have been used for the annual
reports of energy projections since 1974 and for analytical studies requested by decisionmakers and
analysts in the U.S. Congress and the Department of Energy's Office of Policy, Planning, and Program
Evaluation. The most recent modeling system, the Intermediate Future Forecasting System, was used for
the AEO from 1982 through 1993.

The purpose of NEMS is:

To illustrate the energy, economic, environmental, and energy security consequences on the
United States of various energy policies and assumptions by providing forecasts of alternative
energy futures in the mid and long-term periods, using a unified modeling system.

As its predecessor models, NEMS incorporates a market-based approach to energy analysis, balancing the
supply of and demand for energy for each fuel and consuming sector and taking into account the
economic competition between energy sources.

Development of NEMS has been accomplished with extensive communication between EIA and the
community of energy modelers, analysts, and users of the EIA projections. This effort began in 1990 with
a committee of the National Research Council of the National Academy of Sciences reviewing existing

energy models and providing guidance on the development of NEMS. Background work for the design
of NEMS was accomplished in 1991 by a NEMS Project Office and, later that year, EIA reorganized to
form the Office of Integrated Analysis and Forecasting with the mission of developing and maintaining

NEMS and conducting all forward-looking analyses in EIA. Design and development plans were
communicated in a series of 40 component design reports prior to model implementa,_ion. These reports
received wide distribution to the internal and external energy analysis and academic community,
including an Energy Modeling Forum review group, and were in part the subject of formal review

'NEMS documentation and component desil_ reports are available from the National Energy Information Center
(202/586-8800).
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through EIA's Independent Expert Review Program. 2 Additional guidance is received through a NEMS
User Group, including representatives of Government agencies, industry trade associations, Congressional
organizations, and environmental groups. A public NEMS Conference in February 1993 presented model
designs and methodologies and invited commenta, y from energy and modeling experts.

The time horizon of NEMS is 25 years, the midterm period in which the structure of the economy, the
nature of energy markets, and regional demographics are sufficiently understood that it is possible to
represent considerable structural and regional detail. The majority of policies which are proposed today
will have their greatest impacts during the midterm years.

NEMS was designed to support the analysis of the emerging energy issues of the 1990's. Energy market
features that were formerly analyzed offline to the modeling system are now represented directly within
NEMS; for example, the international oil market and the penetration of renewable energy sources. Also,
the component modules incorporate greater structural detail to allow for the analysis of a variety of
energy issues. Enhancements include a representation of natural gas pipeline transportation capacity and
tariffs, an endogenous representation of the impacts of the Clean Air Act compliance options, an
embedded refinery module that differentiates several crude oil types, enhanced representations of end-use
services and standards in the buildings modules, an alternative-fuel vehicle module, a process
representation of industrial sector energy use, and emissions reporting.

Because of the diverse nature of energy supply, demand, and conversion in the United States, NEMS
supports regional modeling and analysis in order to portray transportation flows, to represent the regional
differences in energy markets, and to provide policy impacts at the regional level. The level of regional
detail for the end-use demand modules is the nine Census divisions. Other regional structures include
production and consumption regions specific to oil, gas, and coal supply and distribution, the North
American Electric Reliability Council regions and subregions for electricity, and the Petroleum
Administration for Defense districts for refineries (Appendix A). Only national results are presented in
the AE094, with the regional and other detailed results in this Supplement.

For each fuel and consuming sector, NEMS balances the energy supply and demand, accounting for the
economic competition between the various energy fuels and sources. NEMS is organized and
implemented as a modular system. The modules represent each of the fuel supply markets, conversion
sectors, and end-use consumption sectors of the energy system. NEMS also includes macroeconomic and
international modules. The primary flows of information between each of these modules are the delivered
prices of energy to the end user and the quantifies consumed by product, region, and sector. The
delivered prices of fuel encompass all the activities necessary to produce, import, and transport fuels to
the end user. The information flows also include other data such as economic activity, domestic
production activity, and international petroleum supply availability.

The integrating module of NEMS controls the execution of each of the component modules. To facilitate
modularity, the components do not pass information to each other directly but communicate through a
central data file. This modular design provides the capability to execute modules individually, thus
allowing decentralized development of the system and independent analysis and testing of individual
modules. This modularity allows the use of the methodology and level of detail most appropriate for each
energy sector. NEMS solves by calling each supply, conversion, and end-use demand module in sequence
until the delivered prices of energy and the quantities demanded have converged within tolerance, thus
achieving an economic equilibrium of supply and demand in the consuming sectors. Solution is reached
annually through the midterm horizon. Other variables are also evaluated for convergence such as
petroleum product imports, crude oil imports, and several macroeconomic indicators.

:The Independent Expert Review Program provides for the review of EIA information products and is designed to produce
unbiased reviews from experts in energy and energy-related fields who have no vested interest in the outcome of the review
beyond technical excellence.

2 Energy Information Administration/Supplement to the Annual Energy Outlook 1994



Each NEMS component also represents the impact and cost of environmental regulations that affect that
sector and reports key emissions. NEMS represents current environmental regulations, such as the Clean
Air Act Amendments of 1990, and the costs of compliance with other regulations.

Component Modules

The component modules of NEMS represent the individual supply, demand, and conversion sectors of
domestic energy markets and also include international and macroeconomic modules. In general, the
modules interact through values representing the prices of energy delivered to the consuming sectors and
the quantities of end-use energy consumption. This section provides brief summaries of each of the
modules.

Macroeconomic Activity Module

The Macroeconomic Activity Module provides a set of essential rnacroeconomic drivers to the energy
modules, a macroeconornic feedback mechanism within NEMS, and a mechanism to evaluate detailed
macroeconomic and interindust D impacts associated with energy events. Key macroeconomic variables
include gross domestic product (GDP), interest rates, disposable income, and employment. Industrial
drivers are calculated for 32 industrial sectors. This module is a response surface representation of the
Data Resources, Inc., Quarterly Model of the U.S. Economy.

International Module

The International Module represents the world oil markets, calculating the average world oil price and
computing supply curves for five categories of imported crude oil for the Petroleum Market Module of
NEMS, in response to changes in U.S. import requirements. International petroleum product supply
curves, including curves for oxygenates, are also calculated.

Residential and Commercial Demand Modules

The Residential Demand Module forecasts consumption of residential sector energy by housing type and
end use, subject to delivered energy prices, availability of renewable sources of energy, and
macroeconomic variables representing disposable personal income, interest rates, and housing starts. The
Commercial Demand Module forecasts consumption of commercial sector energy by building types and
nonbuilding uses of energy and by category of end use, subject to delivered prices of energy, availability
of renewable sources of energy, and macroeconomic variables representing GDP, employment, interest
rates, and floorspace construction. Both modules estimate the equipment stock for the major end-use
services, incorporating assessments of advanced technologies, including representations of renewable
energy technologies, and analyses of both building shell and appliance standards.

Industrial Demand Module

The Industrial Demand Module forecasts the consumption of energy for heat and power and for
feedstocks and raw materials in each of 32 industries, subject to the delivered prices of energy and
macroeconomic variables representing GDP, interest rates, employment and labor cost, and the value of
output for each industry. The industries are classified into three groups--energy intensive, nonenergy
intensive, and nonmanufacturing. Of the eight energy-intensive industries, seven are modeled in the
lnd,istrial Demand Module with components for boiler/steam/cogeneration, buildings, and
process/assembly use of energy. A representation of cogeneration and a recycling component are also
included. The use of energy for petroleum refining is modeled in the Petroleum Market Module, and the
projected consumption is included in the industrial totals.
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Transportation Demand Module

The Transportation Demand Module forecasts consumptMn of transportation sector fuels, including
petroleum products, electricity, methanol, ethanol, and comprPssed natural gas by transportation rhode,
vehicle vintage, and size class, subject to delivered prices of energy fuels and macroeconomic variables
representing disposable personal income, GDP, population, interest rates, and the value of output for
industries in the freight sector. Fleet vehicles are represented separately to allow analysis of the Clean
Air Act Amendments and other legislative proposals, and the module includes a component to explicitly
assess the penetration of alternatively fueled vehicles.

Electricity Market Module

The Electricity Market Module represents generation, transmission, and pricing of electricity, subject to
delivered prices h_r coal, petroleum products, and natural gas, costs of generation by centralized

renewables, macroeconomic variables for costs of capital and domestic investment, and electricity load
shapes and demand. There are four primary submodules--capacity planning, fuel dispatching, finance
and pricing, and load and demand-side management. Nonutility generation and transmission and trade
are represented in the planning and dispatching submodules. The leveiized fuel cost of uranium fuel for
nuclear generation is directly incorporated into the Electricity Market Module. All Clean Air Act
compliance options are explicitly represented in the capacity expansion and dispatch decisions. Both new
generating technologies and renewable technologies compete directly in these decisions. The competition
between utility and nonutility generation and several options for wholesale pricing are included.

Oil and Gas Supply Module

The Oil and Gas Supply Module represents domestic crude oil, natural gas liquids, and natural gas
production within an integrated framework that captures the interrelationships between the various
sources of supply: onshore, offshore, and Alaska by both conventional and nonconventional techniques,
including enhanced oil recovery and unconventional gas recovery from tight gas formations, devonian
shale, and coaibeds. This framework analyzes cash flow and profitability to compute investment and
drilling in each of the supply sources, subject to the prices for crude oil and natural gas, the domestic
recoverable resource base, and technology. Oil and gas production functions are computed at a level of
12 supply regions, including 3 offshore and 3 Alaskan regions. This module also represents foreign
sources of natural gas, including pipeline imports and exports with Canada and Mexico, and liquefied
natural gas imports. The crude oil and natural gas liquids supply curves are input to the Petroleum
Market Module in NEMS for conversion and blending into refined pe_.roleum products. The supply
curves for natural gas are input to the Natural Gas Transmission and Distribution Module.

Natural Gas Transmission and Distribution Module

The Natural Gas Transmission and Distribution Module represents the transmission, distribution, and
pricing of natural gas, subject to end-use demand for natural gas, the production of domestic natural gas,

' and the availability and price of natural gas traded on the international market. The module tracks the
flows of natural gas in an aggregate, domestic pipeline network, connecting the domestic and foreign
supply regions with 12 demand regions. This capability allows the analysis of impacts of regional
capacity constraints in the interstate natural gas pipeline network and the identification of pipeline

capacity expansion requirements. There is an explicit representation of firm and interruptible markets for
natural gas transmission and distribution, and the key components of pipeline and distributor tariffs are

included in the pricing algorithms.

Petroleum Market Module

The Petroleum Market Module forecasts prices of petroleum products, crude oil and product import

activity, and domestic refinery operations, including fuel consumption, subiect to the demand for
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petroleum products, availability and price of imported petroleum, and domestic production of crude oil,
natural gas liquids, and alcohol fuels. The module represents refining activities for the five Petroleum
Administration for Defense districts, using the same crude oil types as the International Module. It
explicitly models the requirements of the Clean Air Act Amendments of 1990 and the costs of new
automotive fuels, such as oxygenated and reformulated gasoline, and includes oxygenated production and
blending for reformulated gasoline. Costs include capacity expansion for refinery processing units. End-
use prices are based on the marginal costs of production, plus markups representing product distribution
costs, State and Federal taxes, and environmental costs.

Coal Market Module

The Coal Market Module represents mining, transportation, and pricing of coal, subject to the end-use
demand for coal differentiated by physical characteristics, such as the heat and sulfur content. The coal
supply curves include a response to capacity utilization and fuel costs, as well as reserve depletion, labor
productivity, and factor input costs. Thirty-two potential coal types are represented, differentiated by
thermal grade, sulfur content, and mining process. Production and distribution are computed for 16
supply and 23 demand regions, by transportation mode. Transportation rates are constructed using
imputed coal transportation costs and trends in factor input costs. The Coal Market Module also forecasts
the requirements for U.S. coal exports and imports. The international coal market is represented offline
to NEMS by a linear program which computes trade in 4 types of coal for 20 import and 16 export
regions.

Renewable Fuels Module

The Renewable Fuels Module includes submodules representing wood, municipal solid waste, wind
energy, solar energy, hydroelectric power, geothermal energy, and biofuels (ethanol) supply. (The
Electricity Market Module represents market penetration of renewable technologies used for centralized
electricity generation, and the end-use demand modules incorporate dispersed renewables.) This module
provides costs and performance criteria to the Electricity Market Module and also interacts with the
Petroleum Market Module to represent the production and pricing of alcohol fuels.

Cases for the Annual Energy Outlook 1994

The AE094 presents five cases which differ from each other due to fundamental assumptions concerning
the domestic economy and world oil market conditions. Three alternative assumptions are specified for
each of these two factors, with the Reference Case using the mid-level assumption for each.

• Economic Growth. In the Reference Case, productivity grows at an average annual rate of 1.0
percent through 2010 and the labor force at 1.1 percent per year, yielding a growth in real GDP
of 2.1 percent per year. In the High Economic Growth Case, productivity and the labor force
grow at 1.1 and 1.3 percent per year, respectively, resulting in GDP growth of 2.4 percent
annually. The average annual growth in productivity, the labor force, and GDP are 0.8, 1.0, and
1.8 percent, respectively, in the Low Economic Growth Case.

• World Oil Markets. In the Reference Case, the average world oil price remains below $20 per
barrel (in real 1992 dollars) through 1999 and then gradually increases to over $28 per barrel in
2010. Reflecting uncertainty in world markets, the price in 2010 is slightly higher than $20 per
barrel in the Low Oil Price Case and approaches $35 per barrel in :.ae High Oil Price Case. The
key factor underlying the differences in the oil prices is the assumption concerning production
in the Organization of Petroleum Exporting Countries (OPEC). Additional factors are oil
production in non-OPEC countries, net oil exports by the formerly centrally planned economies,
and the worldwide demand for oil.
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All projections are prepared assuming Federal, State, and local laws and regulations in effect on October
1, 1993. These include the additional fuels taxes in the Omnibus Budget Reconciliation Act of 1993, the
Clean Air Act Amendments of 1990, and the Energy Policy Act of 1992. Pending legislation, sections of
existing legislation for which funds have not been appropriated, and provisions of the Climate Change
Action Plan are not reflected in these forecasts.
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Macroeconomic Activity Module

The Macroeconomic Activity Module represents the interaction between the U.S. economy as a whole and
energy markets. The rate of growth of the economy, measured by the growth in gross domestic product
(GDP), is a key determinant of the growth in demand for energy. Associated economic factors, such as

interest rates and income, strongly influence various elements of the supply and demand for energy. At
the same time, reactions to energy markets by the aggregate economy, such as a slowdown in the rate of
economic growth resulting from increasing energy prices, are also reflected in the module.

Key Assumptions

The output of the Nation's economy, measured by the gross domestic product (GDP), is assumed to
increase over the period of the AE094 forecast. However, an assumed slowdown in the expansion of the
labor force after 2000 is assumed to lead to a slight decline in the GDP growth rate during the final decade
of the forecast (Table 1).s

Table 1. Growth in GDP, Labor Force, and Produvtlvlty

(Percent per Year)

j,,o.,,,l,,,.=ooo]=ooo.=oo,=oo,.=o,o1,,o.=o,o
GDP

High Growth ......... 2.2 2.7 2.5 2.2 2.4
Reference .......... 1.9 2.4 2.2 1.9 2.1
Low Growth ......... 1.6 2.1 1.9 1.5 1.8

Labor Force
HighGrowth ......... 1.3 1.6 1.3 1.0 1.3
Reference .......... 1.2 1.4 1.1 0.8 1.2
Low Growth ......... 1.0 1.2 1.0 0.6 1.0

Productivity
High Growth ......... 1.0 1.1 1.2 1.2 1.1
Reference .......... 0.7 1.0 1.1 1.1 1.0
Low Growth ......... 0.5 0.8 1.0 0.9 0.8

GDP = Gross domestic product.
Source: Energy Information Administration (EIA) runs of the Data Resources, Inc. (DRI) model incorporating EIA

world oil price assumptions; based on DRI's Trend Growth and Optimistic and Pessimistic Projections reported in
DRI/McGraw-Hill, Review of the U.S. Economy: Long-Range Focus, Winter 1992-93 (Lexington, MA), 1993.

The growth in the size of the labor force depends upon the growth in the population and the rate of
participation in the labor force by the working age segments of the population. The Census Bureau's

middle series population projection is used as the underlying population projection for the AE094. Based
on new projections released in December 1992, the Census Bureau assumes that the U.S. population will
grow at a faster rate in the future than it predicted in its previous, 1988, forecast. The fertility rate is
assumed in the AE094 to remain at the current level of 2.1 live births per woman, an increase from the
Census Bureau's previous forecast of 1.8 births per woman. Life expectancy at birth is assumed to be 82.1
years, an increase of 2.2 years. Net immigration is assumed to be 880,000 per year, an increase of 380,000.

3DRl/McGraw-Hill, Reviewof the U.S. Economy:Long-RangeFocus,Winter 1992-93,(Lexington, MA), 1993.

EnergyInformationAdministration/Supplementto the AnnualEnergyOutlook1994 ?



The labor force participation rate is assumed to continue its rise to a peak in 2005 and then decline as
"baby boom" cohorts begin to retire. Combining the population projections with labor force participation
rates gives an increase in labor force growth early in the forecast and then a decline.

The productivity of labor is the second major determinant of economic growth. A key to achieving the
Reference Case's long-run economic output growth of 2.1 percent is an anticipated recovery in the growth
of productivity. Productivity growth slowed during file mid-1970's, compared to the growth experienced
after World War II. There is no consensus about why productivity growth declined so much after 1973.
Between 1980 and 1990, business investment's share of GDP declined at the same time that both the
Federal budget deficit and the trade deficit increased. Since 1991, the economic recovery has been led by
strong gains in business investment because of persistent low interest rates. Productivity has also shown
strong gains as economic output has increased more rapidly than employment.

For economic output to grow at the assumed rate, the increases in investment and productivity must be
higher than the decline in labor force growth expected after 2000. Demographics play a strong role in
explaining future consumption and investment trends. Households composed of the elderly or of young
adults have lower savings rates than households with middle-aged adults. In fact, elderly households
may "dis-save" as previous investments for retirement are converted to income. Consequently, as the age
composition of the labor force changes, the relative shares of GDP for consumption and investment shift.
Consumption as a share of GDP is assumed to decline in the first 10 years, but then to increase gradually
after 2005 as the "baby boomers" begin to retire. Correspondingly, investment gains are strong early in
the forecast, but they later begin to slow as the consumption share of GDP increases and the investment
share begins to decline. For the reference case, total savings as a share of GDP are assumed to increase
over the forecast period. Personal and business savings shares are relatively constant, and the Federal
government deficit is expected to decline. The Federal deficit reduction leads to an increased pool of
funds available for investment, which is a key ingredient for boosting long-term economic growth.

The assumption of increasing productivity in the future, combined with a gradually declining Federal
deficit, leads to the projected recovery in business investment's share of national output. Increased
business fixed investment along with research and development spending help offset the decline in labor
force growth, but eventually the weaker labor force growth dominates, limiting capital stock and potential
output gains. Consequently, economic output is assumed to grow at a reduced rate in the final years of
the forecast.

To reflect the uncertainty in forecasts of economic growth, the AE094 forecasts have been prepared with
High and Low Economic Growth Cases in addition to the Reference Case. All three economic cases are
based upon forecasts by Data Resources, Inc. (DRI).4 The DRI forecasts used in this AE094 forecast are
the Trend Growth scenario and the Optimistic and Pessimistic Projections. EIA has used DRI's forecasts
directly, apart from an adjustment to incorporate EIA's world oil price assumptions. The three economic
growth cases have been modified by EIA to incorporate the world oil price assumptions for the AE094
Reference Case. Incorporating this change, the DRI projections are used as the starting point for the
macroeconomic forecasts within the NEMS simulations for the AE094.

The High Economic Growth Case incorporates higher labor force and productivity growth rate
assumptions. Due to the higher productivity gains, inflation and interest rates are lower than in the
Reference Case. Investment, disposable income, and industrial output are increased. The Low Economic
Growth Case assumes lower labor force and productivity growth, with resulting higher prices, higher
interest rates, and lower industrial output.

The regional disaggregations of the economic variables are solutions of the model; the final results for the
regional distribution of income and nonagricultural employment are given in Table 74 in Part lI.

4DRI/McGraw-Hill,Reviewof theU.S.Ewnomy:Long-RangeFocus,Winter 1992-93,(Lexington,MA),1993.
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International Module

The International Module determines changes in the world oil price and the supply prices of petroleum
products for import to the United States in response to changes in U.S. import requirements. A market
clearing method is used to determine the price at which worldwide demand for oil is equal to the
worldwide supply. The module determines new values for oil production and demand for regions
outside the United States along with the new world oil price that balances supply and demand in the
international oil market.

Key Assumptions

The level of oil production by countries in the Organization of Petroleum Exporting Countries (OPEC) is
a key factor influencing the world oil price projections incorporated into this AE094. Non-OPEC
production, worldwide regional economic growth rates and the associated regional demand for oil, and
the level of net oil exports from Eurasia (the former Soviet Union, China and Eastern Europe) are
additional factors affecting the world oil price.

OPEC oil production is assumed to increase throughout the forecast, making OPEC the source for the
worldwide increase in oil consumption expected over the forecast period (Figure 1). OPEC is assumed

to be the source of additional production because its member nations hold a major portion of the world's
total reserves---in the neighborhood of 750 billion barrels, over 75 percent of the world's total, at the end
of 1992. 5 For these AE094 forecasts, three different OPEC production paths are the principal assumptions
leading to the three world oil price path cases examined: the Low Oil Price Case, Reference Case, and
High Oil Price Case. The values assumed for OPEC production for the three world oil price cases are
given in Figure 1.

Figure 1. OPEC Oil Production, 1970-2010
(Million Barrels per Day)
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OPEC = Organization of Petroleum Exporting Countries.
Source: Energy Information Administration, AEO 1994 National Energy

Modeling System runs: LWOP94. D1221932; AEO94B. D1221934; and
HWOP94,D1221932,

5Energy Information Administration, International Energy Outlook 1993, DOE/EIA-0484(93) (Washington DC, 1993).
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Non-OPEC oil production is expected to follow a fairly fiat path--with a slight rise through the year 2000
and a modest decline thereafterwas production declines in some parts of the world are offset by increases
in other regions (Figure 2). One fixed path for non-OPEC oil production is initially input for all three
world oil price case projections. Non-OPEC production depends upon the values of world oil prices, so
the final forecast solutions of the levels of non-OPEC production for the three oil prices cases diverge from
the initial assumptions. Production is higher in the High Oil Price Case since more marginal wells are
profitable at the higher prices. Likewise, lower world oil prices are associated with lower production
levels. The final non-OPEC production paths for the three oil price cases are shown in Figure 2.

Figure 2. Non-OPEC 0il Production, 1970-2010
(MillionBarrelsper Day)
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The assumed growth rates for gross domestic product (GDP) for various regions in the world are shown
in Table 2. This set of growth rates for GDP was assumed for all three price cases. The GDP growth rate
assumptions are from selected issues of The WEFA Group, World Economic Outlook. The WEFA GDP
growth rates have been used for all regions of the world except for the developing countries, for which
the GDP growth rates have been assumed to be about I percentage point per year lower than the WEFA
values.

The WEFA GDP forecasts are made with limited consideration of prospective energy market conditions.
Our analysis indicates that economic growth by the developing countries at the rates suggested by WEFA
would put upward pressures on energy production and prices (particularly for oil) that could not be
sustained by the market. These high economic growth rates would lead to oil prices high enough to
retard economic growth. The one-percentage-point reduction in economic growth rates for developing
countries provides for a better balance between sustainable economic growth rates and growth in energy
production.

The values for growth in oil demand calculated in the International Module, which depend upon the oil
price levels as well as the GDP growth rates, are shown in Table 3 for the three oil price cases by regions
of the world. The different rates of growth for oil consumption in the three price cases reflect the different
levels in consumption calculated for the different oil prices.
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Table 2. Average Annual Reglonal GDP Growth Rates, 1990-2010

(Percent per Year)

Region I Gross Domestic Product

t

Organization for EconomicCooperationand Development ........ 2.4
Organizationof PetroleumExportingCountries ................ 4.2
Other DevelopingCountries.............................. 4.3
Eurasia ............................................ 2.4
Total World .... ..................................... 2.8

Source: The WEFA Group, World Economic Service and World Economic Service Historica/ Data (June1992) and
Wor/clEconomic Out/ook (FebruaryandJuly 1993).

Table 3. Average Annual Regional Growth Rates for Oil Demand, lt_90-2010
(Percent per Year)

Region I Low Price I Reference High Price

Organization for EconomicCooperationand Development ........ 0,9 1.2 1.5
Organization of Petroleum Exporting Countries ................ 2,2 2,2 2,2
Other Developing Countries .............................. 2.2 2.5 2.7
Eurasia ............................................ 0.7 1.2 1.6
Total World ......................................... 1.2 1.5 1.8

Source: Energy InformationAdministration, AEO 1994 NationalEnergy ModelingSystemruns:LWOP94.D1221932;
AEO94B.D1221934; and HWOP94.D1221932.

Economic growth and oil consumption in Eurasia (the former Soviet Union, China, and Eastern Europe)

are projected to decline through 1995, with virtually all of the decline occurring in the former Soviet Union
(FSU). Oil production in the FSU is assumed to decline through 1995 but to remain well above domestic
FSU oil consumption. After 1995, oil production in the FSU recovers along with oil consumption, and the
FSU remains a net exporter through 2010. In contrast, China is expected to become a net importer of oil
before 1995 and remain so thi*ough 2010. Currently, Eastern Europe depends on imports for most of its
oil and will continue to do so. However, as a group, Eurasia is assumed to remain a net exporter of oil
to the rest of the world over the entire projection period. Eurasian net oil exports approach zero by 2010
in the High Oil Price Case, 1.6 million barrels per day in the Reference Case, and 3.2 million barrels per
day in the Low Oil Price Case.
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Residential Demand Module

The Residential Demand Module is based on an equipment stock approach, using accounting methods
to track the number of households and the energy consuming equipment contained in these houses. The
primary inputs for the module are housing starts by type (single-family, multifamily and mobile homes)
and Census division and prices by fuel type and Census division. The end-use services for which
equipment is tracked include space conditioning (heating and cooling), water heating, refrigeration,
freezers, cooking, and clothes dryers. In addition to these major end-use services, the average unit energy
consumption (UEC 6) is tracked for secondary heating, lighting, and other electric and nonelectric

appliances. The geographic coverage is the nine Census divisions. The module's output includes number
of households, equipment stock, average and marginal equipment efficiencies, and energy consumed by
service, fuel, and geographic location. The fuels represented are distillate fuel oil, liquefied petroleum gas,

natural gas, kerosene, electricity, wood, geothermal, coal, and solar (active) energy.

Key Assumptions

Housing Stock Submodule

The key driver in the residential sector is the number of occupied households. The number of households
for the base year (1990) is derived from the Energy Information Administration's (EIA) Residential Energy
Consumption Survey (RECS) (Table 4). The forecast for occupied households is based on the combination

of the previous year's surviving stock and housing starts provided by the National Energy Modeling
System's (NEMS) Macroeconomic Activity Module (MAM). The Housing Stock Submodule assumes a
constant survival rate for each type of household unit; .995 for single-family units, .99 for multifamily
units, and .981 for mobile home units.

Table 4. 1990 Households

(Thousands)

Region Single-family Multifamily Mobile Home Total
Units Unlts Units Unlts

New England ........ 2 532 1,860 152 4,544
Mid Atlantic ......... 9 334 4,968 376 14,679
East North Central .... 11 250 4,137 1,224 16,611
West North Central .... 4 765 1,307 385 6,458
South Atlantic ........ 11 703 3,787 1,068 16,558
East South Central .... 4 666 1,278 487 6,431
West South Central .... 7 342 1,640 32£ 9,307
Mountain ........... 3 469 887 489 4,844
Pacific ............. 9,302 4,551 706 14,559
United States ........ 64,364 24,415 5,212 93,991

Source: Energy Information Administration, Housing Characteristics 1990, DOF_JEIA-0314(90)(Washington, DC,
May 1992).

6Energyconsumed by a technology or service measured in million Btu per household.
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Fuel consumption is dependent not only on the number of houses, but also on the type and geographic
distribution of the houses. For example, distillate oil is the most common heating fuel in New England,
while natural gas dominates in the Midwest. Liquefied petroleum gas is a prevalent heating fuel among
mobile homes.

Technology Choice Submodule

The key inputs in the Technology Choice Submodule are fuel prices and equipment characteristics (capital
cost, efficiency, etc.) by Census division. Fuel prices are exogenous variables passed to the submodule
from the various supply modules through the NEMS integration system. Equipment characteristics are
exogenous variables which can be modified to reflect Federal standards and anticipated changes in the
market place. Table 5 lists capital cost and efficiency for selected residential appliances for the year 1998.

Table 5. Capital Cost and Efficiency Ratings of Selected Equipment In 1998

Capital Cost
Equipment (1989 dollars) Efficiency Rating

base ...... 2,297 10.00
Electric Heat Pump ............ best ....... 3,533 13.30

base ...... 2,232 .78
Natural Gas Furnace ...........

best ....... 2,686 .95
base ...... 268 3.i 1

Room Air Conditioner ..........
best ....... 371 3.60
base ...... 658 595

Refrigerator (18 cubic feet) ...... best ....... 780 300
base ...... 272 .93

Electric Water Heater ..........
best ....... 349 .96

Note: Base refers to the lowest efficiency equipment available to consumers in 1998. Best refers to the highest
efficiency equipment available in 1998. Efficiency measurements vary by equipment type. Electric heat pumps are
based on Seasonal Energy Efficiency Ratio (SEER); natural gas furnaces are based on Annual Fuel Utilization
Efficiency; room air conditioners are based on Energy Efficiency Ratio(EER); refrigerators are based on kilowatthours
per year; and water heaters are based on Energy Factor (delivered Btu divided by input Btu). See Table 21 in Part
II of this report for a complete description of these efficiency ratings.

Sources: Lawrence Berkeley Laboratory, "U.S. Residential Appliance Energy Efficiency: Present Status and Future
Directions," 1991. Lawrence Berkeley Laboratory, "Summary and Status Report: Residential Forecasting Database,"
December 1992. United States Environmental Protection Agency, Space Conditioning: The Next Frontier, April 1993.

A logit function estimates each service equipment's relative weight in a given market (service, housing
type, and division). These relative weights are then normalized to determine the market share for each
competing technology within a service. The logit function determines the market share for each

competing technology on the basis of first cost and operating cost. The relative importance of each of
these factors varies by service type. The installed efficiency for a given year is calculated by weighting

all competing efficiencies by its respective market share.

Appliance Stock Submodule

The Appliance Stock Submodule computes the quantity and mix of equipment installed in new
construction (based on the market shares mentioned above), tracks surviving equipment installed in

previous years, and calculates the number of replacement units needed in the current year.
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A "saturation/penetration" approach is used to determine equipment purchases in a given year, therefore
the number of appliance purchases is a function of the number of households. The number of newly
constructed houses determines the number of appliances to be installed and the market shares (developed

in the Technology Choice Submodule) determine the mix of the equipment. For existing structures (any
house constructed prior to the current forecast year), the difference between the number of surviving
houses and the number of surviving equipment determines the number of replacement equipment needed
for a given year. Based on analysis of EIA's RECS data, the module assumes that equipment is replaced
with like equipment; i.e., gas furnaces are replaced with gas furnaces with characteristics (improved
efficiency) of those purchased in that year.

The Appliance Stock Submodule works in conjunction with the Housing Stock Submodule to track the
number of each type of equipment. Several assumptions are made in tracking the equipment stock. First,
it is assumed that an appliance survives a minimum number of years after installation. Second, appliances
do not survive beyond the maximum life expectancy. Between the minimum and maximum life

expectancy, all appliances retire based on a linear decay function. It is further assumed that, when a
house is retired from the stock, all of the equipment contained in that house retires as well; i.e., there is
no second-hand market for this equipment (Table 6).

Table 6. Minimum and Maximum Life Expectancies of Equipment

Equlpment I Minimum Life Maxlmum Life

Heat Pumps ......................... 3 19
All Other Heating Systems ............... 5 35
Room Air Conditioners ................. 5 15
Central Air Conditioners ................ 5 19
Electric Water Heaters ................. 8 14
All Other Water Heaters ................ 10 18

Cooking Stoves ...................... 10 30
Clothes Dnjers ....................... 5 15
Refrigerators ......................... 10 20
Freezers ............................ 10 22

Source: Appliance Magazine, Volume 47, Number 10, Oak Brook, IL, October 1990.

Fuel Consumption Submodule

Energy consumption is calculated by multiplying the vintaged equipment stock by their respective UEC's.
The various levels of aggregated consumption (consumption by fuel, by service, etc.) are derived from
these basic calculations. Included within these calculations are assumptions with regard to price
elasticities, shell efficiency, and the Energy Policy Act of 1992.

Short Term Price Effect

It is assumed that prices have a direct effect on energy consumption; i.e., the annual change in the price

of a fuel has an inverse effect on fuel consumption. The services affected by this assumption are space
heating and cooling. The current value for this price elasticity is -0.15.

Shell Efficiency

The shell integrity of the building envelope is an important determinant of the heating and cooling load
for each type of household. In the NEMS Residential Demand Module, the shell integrity is represented
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by an index, which changes over time to reflect improvements in the building shell. The shell integrity
index is dimensioned by vintage of house, fuel type, service (heating and cooling), and Census division.

The age, location, and type of heating fuel are important factors in determining the level of shell integrity.
The age of homes are classified by new (post-1990) and old (pre-1991). The old homes are characterized
by the RECS 1990 survey and are assigned a shell index value of 1.0 for the base year (1990). The
improvement over time in the shell integrity of these homes is a function of fuel prices. As fuel prices
increase relative to their 1990 levels, it is assumed that the shell integrity of these homes improves. New
homes are more efficient than old homes in terms of their building envelope. Based on RECS data, newer

homes are roughly 10 percent more efficient than the existing stock, depending upon the heating fuel and
Census division. Over time, the shell integrity of new homes is assumed to improve as tighter building
codes become more widespread. The shell integrity index affects the space heating and cooling loads
directly, causing a decrease in fuel consumed for these services as the shell integrity improves.

Legislation

Energy Policy Act of 1992

The Energy Policy Act of 1992 (EPACT) contains several policies which are designed to improve
residential sector energy efficiency. The EPACT policies analyzed in the NEMS Residential Demand
Module include the sections relating to window labeling programs, low-flow showerheads, and building

codes. The impact of building codes is captured in the shell efficiency index for new buildings listed
above. Other EPACT provisions, such as home energy efficiency ratings and energy-efficient mortgages,
which allow home buyers to qualify for higher loan amounts if the home is energy-efficient, are voluntary,
and their effects on residential energy consumption have not been estimated.

The window labeling program is designed to help consumers determine which windows are most energy

efficient. These labels already exist for all major residential appliances. Based on analysis of RECS data,
it is assumed that the window labeling program will decrease heating loads by 8 percent and cooling

loads by 3 percent. Approximately 20 percent of the housing stock is affected by this policy by 2010.

The low-flow showerhead program is designed to cut domestic hot water use for showers. It is assumed
that these showerheads cut hot water use by 50 percent for shower use. Since showers account for

approximately 30 percent of domestic hot water use, total hot water use decreases by 15 percent. It is
further assumed that these showerheads are installed exclusively in new construction.

National Appliance Energy Conservation Act of 1987

The Technology Choice Submodule incorporates equipment standards established by the National
Appliance Energy Conservation Act of 1987 (NAECA). Some of the NAECA standards implemented in
the model include: a Seasonal Energy Efficiency Rating (SEER) of 10.0 for heat pumps; an Annual Fuel
Utilization Efficiency (energy output over energy input) of .78 for oil and gas furnaces; an Efficiency Factor
of .88 for electric water heaters; and refrigerator standards that set consumption limits to 976

kilowatthours per year in 1990 and 691 kilowatthours per year in 1993.
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Commercial Demand Module

The National Energy Modeling System (NEMS) Commercial Demand Module generates midterm forecasts
of commercial sector energy demand. The Commercial Demand Module generates consumption forecasts
by fuel (electricity, natural gas, distillate fuel oil, residual fuel oil, liquefied petroleum gas (LPG), coal,
motor gasoline, and kerosene) at the Census division level using prices from the NEMS energy supply
modules, macroeconomic variables from the NEMS system, and external data sources. 7

The commercial sector encompasses business establishments that are not engaged in industrial or
transportation activities. Commercial sector energy Is consumed primarily within buildings. 8 The
Commercial Demand Module utilizes a microsimulation approach to project energy demands in
commercial buildings. Energy consumed in commercial buildings is the sum of energy required to
provide specific energy services using selected technologies.

The module structure carries out a sequence of four basic steps. The first step is to forecast commercial
sector floorspace. The second step is to forecast the energy services (e.g., space heating, lighting, etc.)
required by that building floorspace. The third step is to select specific technologies (e.g., gas furnaces,
fluorescent lights, etc.) to meet the demand for energy services. The last step is to determine how much
energy will be consumed by the equipment chosen to meet the demand for energy services.

Key Assumptions

The module is composed of five submodules: Floorspace, Service Demand, Technology Choice, End-Use
Consumption, and Benchmarking. The five submodules are executed sequentially in the order presented,
and the outputs of each submodule are inputs to subsequently executed submodules. As a result, key
forecast drivers for the Floorspace Submodule are key drivers for the Service Demand Submodufle, and
SO on.

Floorspace Submodule

Floorspace growth is determined by the combined effect of new floorspace construction and attrition of
existing stock. Total floorspace is the sum of surviving floorspace and new additions.

Existing Floorspace Attrition

Existing floorspace is the existing standing stock as reported in the Commercial Buildings Energy
Consumption Survey 1989 (CBECS) (Table 7). A logistic decay function is employed to backcast the existing
stock of floorspace to provide vintages of existing floorspace. Surviving floorspace forecasts for each year
in the forecast are disaggregated by Census division, vintage, and building type. The shape of this
function is dependent upon the values of two parameters: average building lifetime and gamma. The
gamma parameter acts as a shape parameter for the logistic function that determines the acceleration of

7Energy Information Administration, Model Documentation Report: Commercial Sector Demand Module of the National Energy
Modeling System, forthcoming.

8There is a small amount of commercial energy consumption (from uses such as street lights), that is not attributed to
buildings.
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the rate of retirement around the average building lifetime. The current values for the average building
lifetime and gamma parameters are 59 years and 5.4, respectively. _

Table 7. 1989 Total Floorspace from Commercial Buildings Energy Consumption Survey

(Million Square Feet)

..=_on A. t,_.= ! =0.._l_'="..... ! 0" ] Lo,Un=I ore=,! o,1=,i ="_='I .orei o=.. I To,,=
New England ...... 431 294 80 90 118 188 481 23t 608 310 363 3,t74

Mid.Atlanta: ....... 1,077 1,594 17t 195 258 361 1,367 643 2,039 1,500 1,1go t0,395

East NorthCentral .. 837 1,804 70 236 478 482 1,064 661 1,853 2,045 1,453 t0,680

West NorthCentral .. 571 617 49 101 438 409 273 393 1,207 594 531 5,273

South Atlant_o...... 1,063 971 113 145 232 548 1,008 759 2,040 t ,865 t,338 10,091

East South Central .. 477 514 29 113 104 188 538 430 809 570 448 4,296

West SouthCentral.. 1,281 648 134 113 135 520 413 650 1,830 980 746 7,668

Mountain ......... 504 962 38 68 101 236 305 401 798 534 444 4,388

Pacific ........... 670 874 10t 105 t90 479 1,421 873 1,085 846 775 7,210

UnitedStates ...... 6,911 8,078 791 1,166 2,052 3,478 6,640 4,g5g 12,388 g,253 7,288 63,184

Source: Energy Information Administration, Commercial Buildings Characteristics 1989, DOF_/EIA-0246(89) (Washington, DC, June 1991).

New Construction

The primary driver of new construction is the implied growth rates embodied in an exogenous Data
Resources, Inc. (DRI) forecast of total commercial floorspace that is based on F.W. Dodge data _°provided

by the NEMS Macroeconomic Activity Module (MAM). New construction is calculated by applying DRI's
assumed regional building retirement rates to the DR1 building types, by Census division, The surviving
floorspace from the previous year is subtracted from the DRI floorspace forecast for the current year from
MAM to yield new floorspace additions. In the event that the new additions computations pro_uce a
negative value for a specific building type, it is assumed to be zero. New additions are then mapped to
the NEMS Commercial Demand Module's building types based on the CBECS building types shares.

The DRI Regional Building Retirement Rates are:

• Northeast: 1.30%
• Midwest: 1.33%
• South: 1.29%
• West: 1.30%

Total forecasted floorspace varies across macroeconomic cases because floorspace growth is assumed to
be affected by the economic and demographic factors implied in those cases. The projected floorspace,
along with year-to-year changes in the composition of the stock by Census division and building type,
determine the size and energy-consuming characteristics of the commercial buildings sector.

_For a detailed discussion on the parameters estimation of the logistic decay function see Energy Information
Administration, Mcclel DocumentationReport: CommercialSectorModule of the National Energy Modeling System, Volume l,
forthcoming.

I°F.W.Dodge, Building Stock DatabaseMethodologyand 1991 Results. Construction Statistics and Forecasts, F.W.Dodge,
McGraw-Hill, Inc., p. 6.
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Service Demand Submodule

Once the building inventory is projected, the module develops a forecast of demand for energy-consuming
services within buildings. The module specifically tracks the following nine services: space heating, space
cooling, ventilation, water heating, lighting, cooking, office equipment, refrigeration, and other
miscellaneous uses." The energy use intensity (EUI), measured in thousand Btu per square foot, differs
across service and building type. The EUI's are based on a conditional demand analysis of CBECS
consumption data.

In each forecast year, a proportion of energy-consuming equipment (5 percent) wears out in existing
floorspace, leaving a gap between the energy services demanded and the equipment available to meet this
demand. The efficiency of the equipment that is chosen to replace this equipment, along with the
efficiency of equipment chosen for new floorspace, is reflected in the calculated average efficiency of the
equipment stock.

The module also accounts for any increase or decrease in consumers' level of usage of a service in
response to a change in energy prices by adjusting service demand forecasts using short-term price
elasticity of demand estimates for the major fuels of electricity, natural gas, and distillate fuel. A price
elasticity of -0.!5 is used in the current module.

Changes in floorspace and energy prices and improvements in shell and equipment efficiency affect
service demand over the forecast period.

Technology Choice Submodule

The Technology Choice Submodule calculates the results of the capital stock decisions for the major fuels,
electricity, natural gas, and distillate fuel, for the current year of the forecast. Capital stock decisions are
driven by commercial consumers' behavioral rules assumptions, time preferences, fuel prices, relative
individual technology capital costs, and operating and maintenance (O&M) costs.

Behavioral Rules

The commercial module allows the use of several possible assumptions about consumer behavior. The
consumer behavior assumptions are:

1. Least Cost Behavior. This rule assumes that commercial consumers consider all pieces of
equipment that meet a given service, across all fuels, when faced with a capital stock decision.
The consumer chooses the piece of equipment that meets the service at the lowest annualized
lifetime cost.

2. Same Fuel Behavior. This rule restricts the capitol stock decision to the set of technologies that
consume the samefuel that currently me'_s the clecisionmaker's service demand. The consumer chooses
from this subset of available technologies the specific equipment that meets the service at the
lowest annualized lifetime cost.

3. Same Technology Behavior. Under this rule, commercial consumers consider only the available
models of the same technology andfuel that currently meets service demand, when facing a capital
stock decision. Equipment choices are, therefore, restricted to the subset of models of equipment
available that use the same technology and fuel as existing equipment.

11"Other"includescommunicatior_equipment,securityequipment,someappliances,tools,cashregisters,elevators,water
fountains,and clocks.
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Time Preferences

Commercial consumers are assumed to have a variety of time preferences (the value of money now vs.

later). The module employs a distribution of 11 real-time preferences (premiums to the risk-free interest
rate), and a proportion of commercial consumers corresponding to each time preference (Table 8).

Table 8. Distribution of Time Preference Premiums

(Percentage)

Proportion of Consumers Time Preference Premlume

12.4 1,000.0

14.4 152.9

16.4 55.4

19.2 30.9

19.6 19.9

10.4 13.7

3.4 9.4

1.2 6.4

1.0 4.5

1.0 2.9

1.0 1.5

Source: Energy Information Administration,Office of Integrated Analysis and Forecasting.

Technology Characterization

The module is designed to choose among a discretP set of technologies that are exogenously characterized
by commercial availability, capital costs, O&M costs, efficiencies, and lifetime (Table 9). The module

employs a technology characterization database that encapsulates all pertinent commercial sector
technology data by end use, fuel, and Census division in a highly flexible format. Representative
equipment is identified in the database with a technology index as well as a vintage index, the index of
the fuel it consumes, the index of the service it provides, its initial market share, the Census division index
for which the entry under consideration applies, its efficiency (or coefficient of performance; efficacy in
the case of lighting equipment), installed capital cost per unit of service demand satisfied, operating and
maintenance cost per unit of service demand satisfied, average lifetime, year of initial availability, and last

year available for purchase. Equipment may only be selected to satisfy service demand if the year in
which the decision is made falls within the window of availability. However, equipment acquired prior

to the lapse of its availability continues to be treated as part of the existing stock and is subject to
replacement or retrofitting. This flexibility in phasing equipment in and out supports alternative
standards specification. The menu of equipment can be easily modified to accommodate any technological
innovation, market development, and policy intervention.
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Table 9. Technologies Characteristics for Space Heating in New England

O&M Cost

Capital Corot (19895 per
LlfeUme (19895 per MBtulhour

Technology Class Vintage Effk:iency (years) MBtu/hour) per year)

•ElectricBoilen_ .......... 1989 0.98 20 7.33 0.48

ElectricBaseboard ....... 1989 0.99 15 19.82 3.50

ElectricAirSource Heat
Pump ................ 1989 - average 1,56 16 57,32 4,02

1989 - highefficiency 1,64 16 64.39 4,52
1995 2,53 16 72,04 5,40
2000 2,67 16 79.95 6.00

ElectricWater SourceHeat
Pump ................ 1989 3.50 15 79,87 5.41

Gas Furnace ........... 1989 - average 0.70 21 6,02 0,26
1989 - highefficiency 0,78 21 6,49 0,26
1992 0,80 21 6.83 0.27
2000 0,83 21 6.92 0.28

Gas Boilers ............ 1989 - average 0,70 25 8.47 0.41
1989 - highefficiency 0.77 25 9,13 0.41
1992 0,80 25 9,60 0,44
2000 0,84 25 9,71 0,44

Gas Air SourceHeat Pump . 1994 1.37 15 127,06 6.35
2000 1,40 15 130,05 6.50

Oil Furnace ............ 1989 - average 0,72 15 14,75 0,25
1989 - highefficiency 0,81 15 15.90 0.25
1998 0,83 15 17.08 0,27
2000 0.86 15 17,30 0,28

Oil Boiler .............. 1989 - average 0.72 23 19,65 0,41
1989 - highefficiency 0.80 23 21.18 0,41
1992 0,85 23 22,20 0,43
2000 0,86 23 22,48 0.43

O&M = Operationand maintenance.
Note: Efficiencymeasurementsvarybyequipmenttype, Heatpumps(gasand electric)are basedon thecoefficientofperformance

(COP), Boilersand furnaces are baseclupon the ratioof Btuoutputto Btuinput.
Source: Energy InformationAdministration,Model Documentation Report: Commercial Sector Module of the National Energy

Modeling System, AppendixA, forthcoming.

Cogeneration

Nonutility power production applications within the commercial sector are concentrated in education,
health care, office, and warehouse buildings. Historical data from Form EIA-867, "Annual Nonutility

Power Producer Report," is used to derive electricity cogeneration for the years 1990 and 1991 by Census

division, building type, and fuel. After 1991, a forecast of electricity cogeneration, as disaggregated above,
is developed through a two-step process:

1. A baseline forecast is developed by multiplying the previous year's cogeneration by a growth

factor of 0.2 percent a year.

2. This baseline forecast is then adjusted to reflect changes in the relative prices of electricity and

generating fuels over the forecast period. Table 10 provides the elasticities that are applied to the

ratio of the electricity and generating fuels prices.
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Table 10. Elasticity of Cogeneration Demand with Respect to Electricity Prices

Natural Gas I Dietillate Fuel Oil I Residual FuelOi, I Steam Coal

-0.10 -0.10 -0.10 -0.10

Source: Energy InformationAdministration,Office of IntegratedAnalysisand Forecasting.

For each year of the forecast period, all cogenerated electricity is assumed to be sold to the grid and,
subsequently, a portion is bought back to meet part of the consumption necessary to satisfy service
demands.

Legislation

A key assumption incorporated in the technology selection process is that the equipment efficiency
standards described in the Energy Policy Act of 1992 (EPACT) will become operative market choices in
1993. This is modeled by modifying the technology database to eliminate equipment that no longer meets
energy efficiency standards.

The efficiency standards incorporated in the module are the minimum efficiencies set forth in EPACT.
They pertain to small and large commercial package air conditioners and heating equipment systems;
packaged terminal air conditioners and heat pumps; storage water heaters; instantaneous water heaters;
non-fired water storage tanks; fluorescent lamps and incandescent reflector lamps. Table 11 illustrates
EPACT standards in lumens per watt for incandescent reflector lamps.

Table 11. EPACT Standards for Incandescent Reflector Lamps

Minimum Average Efficiency
Lamp Wattage (lumens per watt)

40-50 ........................ 10.5

51-66 ........................ 11.0

67-85 ........................ 12.5

86-115 ....................... 14.0

116-155 ...................... 14.5

156-205 ...................... 15.0

Source: Energy Policy Act of 1992, Title I, Subtitle C, Sections 122 and 124.
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Industrial Demand Module

The National Energy Modeling System (NEMS) Industrial Demand Mod ule estimates energy consumption
by energy source (fuels and feedstocks) for 26 manufacturing and 6 nonmanufacturing industries. The
manufacturing industries are further subdivided into the energy-intensive manufacturing industries and

nonenergy-intensive manufacturing industries. The distinction between the two sets of manufacturing
industries pertains to the level of modeling. The energy-intensive industries are modeled through the use

of a detailed process flow accounting procedure, whereas the nonenergy-intensive, as well as the
nonmanufacturing, industries are modeled through econometrically based equations (Table 12). The
Industrial Demand Module forecasts energy consumption at the four Census region levels; energy
consumption at the Census division level is allocated by using the State Energy Data System (SEDS) 12
data, and the shares remain constant over time.

The energy-intensive industries (food and kindred products, paper and allied products, bulk chemicals,
glass and glass products, hydraulic cement, blast furnace and basic steel products, and primary aluminum)
are modeled in more detail with aggregate process flows. Each industry is modeled as three separate but
interrelated components consisting of the Process/Assembly Component (PA), the Buildings Component
(BLD), and the Boiler/Steam/Cogeneration Component (BSC). The BSC Component satisfies the steam
demand from the PA and BLD Components. In some industries, the PA Component prod uces byproducts
that are consumed in the BSC Component. For the energy-intensive industries, the PA Component is

broken down into the major production processes or end uses. Petroleum refining (Standard Industrial
Classification 2911) is modeled in detail in a separate module of NEMS, and the projected energy
consumption is included in the manufacturing total. The forecasts for oil and gas lease and plant and
cogeneration consumption (Standard Industrial Classification 1311) are exogenous to the Industrial
Demand Module, but endogenous to the NEMS modeling system.

Key Assumptions

The NEMS Industrial Demand Module combines the use of a bottom-up process modeling approach with
a top-down econometric approach. An energy accounting framework was developed to trace energy flows

from fuels to the industry's output. An important assumption in the development of this system is the
use of 1988 baseline Unit Energy Consumption (UEC) estimates based on analysis of the Manufacturing
Energy Consumption Survey 1988 (MECS) 13and Standard and Poor's Major Industrial Plant Database} 4

The UEC represents the energy required to produce one unit of the industry's output. The output may
be defined in terms of physical units (e.g., tons of steel) or in terms of the dollar value of output.

The module depicts the seven most energy-intensive manufacturing industries (apart from petroleum
refining, which is modeled in the Petroleum Market Module of NEMS) with a detailed process flow
approach. The dominant process technologies are characterized by a combination of unit energy
consumption estimates and "technology possibility curves." The technology possibility curves indicate
the energy intensity of new and existing stock relative to me 1988 stock over time. Rates of energy
efficiency improvements assumed for new and existing plants vary by industry and process. These

12EnergyInformation Administration, State Energy Data Report 1991, DOE/EIA-0214(91)(Washington, DC, May 1993).
13EnergyInformation Administration, Manufacturing Energy Consumption Surz_'y:Consumptionof Energy 1988,DOE/EIA-

0512(88) (Washington, DC, May 1991).
_4Standardand Poor's, Inc., Major Industrial Plant Database,I989.
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Table 12. Industry Categories

Energy-Intensive Manufacturing Nonenergy-lntensive Manufacturing (continued)

Food and Kindred Products(SIC20) Leather and Leather Products(SiC31)

Paper and AlliedProducts(SIC 26) Other Stone, Clay, and Glass (SIC 325, 328, 327,
328, 329)

Bulk Chemicals(SIC 281,282, 286, 287) Other PrimaryMetals (allbut ironand steel and
primaryaluminum)

Glass and Glass Products(SIC 321,322, 323) FabricatedMetal Products(SIC 34)

HydraulicCement (SIC 324) IndustrialMachineryand Equipment(SIC35)

BlastFurnaceand BasicSteel Products(SIC 331, Electronics,exceptComputers(SIC 36)
332)

Primary Aluminum (SIC 3334) TransportationEquipment (SIC 37)

InstrumentsandOther ElectricEquipment(SIC 38)

Nonenergy-lntensive Manufacturing MiscellaneousManufacturingIndustries(SIC 39)

TobaccoProducts(SIC 21)

Textile Mill Products(SIC 22) Nonrnanufacturing Industries

Appareland Other Textile Products(SIC 23) AgriculturalProduction- Crops(SIC 01)

Lumberand Wood Products(SIC 24) Other AgricultureincludingLivestock(SIC 02, 07, 08,
O9)

Furnitureand Fixtures(SIC 25) Coal Mining(SIC 12)

Printingand Publishing(SIC 27) Oil and Gas Mining(SIC 13)

OtherChemicals(SIC 283, 284, 285, 289) Metal and Other NonmetallicMining(SIC 10, 14)

Asphalt,Coal and Miscellaneous(SIC 295, 299) Construction(SIC 15, 16, 17)

Rubber and MiscellaneousPlasticsProducts
(SIC 30)

SIC = Standard Industrial Classification.
Source: Energy Information Administration, Model Documentation Report: Industrial Sector Demand Module of the

National Energy Modeling System, forthcoming.

assumed rates were developed using professional engineering judgments regarding the energy

characteristics, year of availability, and rate of market adoption of new process technologies.

Process/Assembly Component

The Process/Assembly Component models each major manufacturing production step for the energy-
intensive industries. The throughput production for each process step is computed as well as the energy
required to produce it.

Within this component, the Unit Energy Consumption (UEC) is adjusted based on the technology
possibility curves for each step. (For example, additions to waste fiber pulping capacity are assumed to
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require only 93 percent as much energy as does the average existing plant.) _5 The technology possibility
curve is a means of embodying assumptions regarding new technology adoption in the manufacturing

industry and the associated increased energy efficiency of capital without characterizing individual
technologies. It is unlikely that new technology is employed in all new capacity additions. Many facilities
will only partially incorporate the technology or need time to debug the operating aspects of the newly
installed capacity. To some extent, all industries will increase the energy efficiency of their process and
assembly steps. The reasons for the increased efficiency are not likely to be directly attributable to

changing energy prices but due to other exogenous factors. Since the exact nature of the technology
improvement is too uncertain to model in detail, the module employs a technology possibility function.
In addition, byproducts produced in the Process/Assembly Component will serve as fuels for the
Boiler/Steam/Cogeneration Component. In the industrial module, byproducts are assumed to be
consumed before purchased fuel.

Buildings Component

The total buildings energy demand by industry for each region is the product of the building UEC and
regional industrial employment. Building UEC's were derived by first estimating energy requirements
for building lighting, air conditioning, and space heating, where space heating was further divided to
estimate the amount provided by direct combustion of fossil fuels and that provided by steam (Table 13).
Energy consumption in the Building Component for an industry is assumed to grow at the same rate as
regional employment for that industry.

Boiler/Steam/Cogeneration Component

The steam demand and byproducts from the Process/Assembly and Building Components are passed to
the Boiler/Steam/Cogeneration Component, which applies a heat rate and fuel share elasticities _6to the

boiler share to compute the required energy consumption. The byproduct fuels are consumed before the
quantity of purchased fuels is estimated. The heat rate is estimated from the Industrial Sector Technology
Use Model, and the boiler fuel shares are assumed to be those estimated using the Major Industrial Plant
Database) 7

Nonenergy-lntensive Industries

The UEC's for the Process/Assembly Component of the nonenergy-intensive industries are

econometrically estimated with autonomous and price-induced technical change. The autonomous trend

is represented by cumulative output from existing technology. The short-term response to fuel price
changes occurs by applying the estimated own- and cross-price elasticities _8 to the PA UEC's to reflect
the response. The cumulative output variable captures any autonomous trend over time within the
industry that may affect the energy intensiveness of the production process.

Technology

The amount of energy consumption reported by the industrial module is also a function of vintage of the

capital stock that produces the output. It is assumed that new vintage stock will consist of state-of-the-art
technologies that are more energy efficient than the average efficiency of the existing capital stock.
Consequently, the amount of energy required to produce a unit of output using new capital stock is less

I_Energy Information Administration, Model DocumentationReport:Industrial SectorDemand Module of the National Energy
Modeling System, forthcoming.

I_he fuel share elasticities for the BSCcomponent are from Separability,FunctionalFormand RegulatoryPolicy in Modelsof
InterfuelSubstitution, Timothy J.Considine, Energy Economics, April 1989. The estimates were used for both energy intensive
and nonc_ergy intensive industries.

_TEnergyand Environmental Analysis, Inc., Overview: theIndustrial SectorTechnologyUse Model: ISTUM-2, March 1986.
I_Thevarious elasticities are documented in Energy Information Administration, Model DocumentationRetx_rt:Industrial

SectorDematulModule of the NationalEnergy ModelingSystem, forthcoming.
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Table 13. Building Component Unit Energy Consumption

(Trillion Btu/Thousand People Employed)

Building UIe and Energy Source
......

Lighting HVAC

Eleotrlc Eleotrlo Natural Gas Steam
SiC Induatry UEC UEC UEC UEC

...............

20 ................. Food& Kindred 0,009 0,006 0,013 0,062
Products

21 ................. TobaccoProducts 0,007 0,005 0.000 0,071

22 ................. Textiles Mill 0.017 0,014 0,005 0,033
Products

23 ................. Apparel 0,001 0,002 0,005 0,009

24 ................. Lumber 0,002 0,006 0,000 0,031

25 ................. Furniture 0.001 0,002 0,002 0,030

26 ................. Paper&,A!lied 0,054 0,008 0,002 0,096
I-'roouc[

27 ................. Printing& 0,001 0,008 0,002 0,016
i-'UOllsnlng

281,282, 286, 287 ..... BulkChemicals 0,037 0,018 0,002 0,118

28,3, 284, 285, 289 ..... Other Chemicals 0.002 0,001 0,002 0,002

2911 ............... Petroleum O.156 0,074 0,036 O.123
Refining

295, 299 ............ Other Petroleum 0,002 0,001 0,001 0,001

30 ................. Rubber 0,005 0,015 0,002 0,013

31 ................. Leather 0,003 0,003 0,000 0.035

321,322, 323 ......... Glass and Glass 0,148 0.084 0,030 0,000
Products

324 ................ HydraulicCement 0.01o 0,006 0,000 0,000

325, 326, 327, 328, 329 . Other Stone Clay 0,005 0,003 0,002 0,000
and Glass

331,332, etc.......... BlastFurnaces & 0,788 0,374 0,957 1,231
BasicSteel

3334, 3341, etc........ PrimaryAluminum 0,053 0,025 0,000 0,007

333-336, 339 ......... Other Primary 0,003 0,001 0,000 0,004
Metals

34 ................. Fabricated Metals 0,006 0,005 0,012 0,030

35 ................. Industrial 0,006 0,012 0,000 0,014
Machinery

36 ................. Electronic 0,006 0,017 0,001 0,011
Equipment

37 ................. Transportation 0,010 0,007 0,003 0.037
_-qulpment

38 ................. Instruments 0,004 0,014 0,001 0,027

39 ................. Miscellaneous 0,003 0,003 0,007 0.011
Manufacturing

SIC = StandardindustrialClassification.
UEC = Unit EnergyConsumption.
HVAC = Heating,Ventilation,Air Conditioning.
Source: EnergyInformationAdministration,Mode/Documentation Report:/ndustria/Sector Demand Module of theNational Energy

Modeling System, forthcoming.
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than that required by the existing capital stock. Capital stock is grouped into three vintages: old, middle,
and new. The old vintage consists of capital in production prior to 1991 and is assumed to retire at a
fixed rate each year (Table 14). Middle vintage capital is that which is added after 1990 but not including
the year of the forecast. New production capacity is built in the forecast years when the capacity of the
existing stock of capital in the industrial model carmot produce the output forecasted by the NEMS
Regional Macroeconomic Model. Capital additions during the forecast horizon are retired in subsequent
years at the same rate as the pre-1991 capital stock.

Table 14. Retirement Rates

i Retirement Rate I ] Retirement RateIndustry (percent) Industry ....... (percent! .......
BlastFurnaceand Basic

Foodand Kindred Steel Products(Blast
Products............. 1,7 Furnace/OpenHearth) 50.0

Blast Furnace and Basic

TobaccoProducts ...... 4.3 Steel Products(Blast 0.0
Furnace/BasicOxygen
Furnace)
Blast Furnaceand Basic

TextileMill Products .... 4.6 Steel Products(Electric 1.5
Arc Furnace)

ApparelandOther Textile
1.9 PrimaryAluminum 2.1Products.............

LumberandWood
0.7 Other PrimaryMetals 1.2Products.............

Furnitureand Fixtures.,. 1.0 FabricatedMetals 2.1

Paperand AlliedProducts 2..3 IndustrialMachinery 2.7

Printingand Publishing.. 5.4 ElectronicEquipment 4.5

BulkChemicals........ 1.9 TransportationEquipment 1.6
Other Chemicals ....... 3.6 Instruments 1.5

Asphaltand Miscellaneous Miscellaneous
Coal Products......... 2.2 Manufacturing 2.3

Source: EnergyInformationAdministration.Mode/Documentation Report: Industrial Sector Demand Module of the
National Energy Modeling System, forthcoming.

The energy intensity of the new capital stock relative to 1990 capital stock is reflected in the parameter
of the Technology Possibility Curve estimated for each of the energy-intensive industries. These curves

are based on engineering judgment of the likely future path of energy intensity changes, l_ The energy
intensity of the existing capital stock also is assumed to decrease over time, but not as rapidly as new
capital stock. The net effect is that over time the amount of energy required to produce a unit of output
declines. Although total energy consumption in the industrial sector is projected to increase, overall
energy intensity is projected to decrease.

1°EnergyInformation Administration, Model Documentation Report."Industrial Sector Demand Module of the National Energy
Modeling System, forthcoming.
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Cogeneratlon

Cogeneration(thegenerationofelectricityand steam)hasbeena standardpracticeintheindustrialsector
formany years.Thecogenerationestimatesinthemodulearebasedontheassumptionthatthehistorical
relationshipbetweenindustrialsteamdemand and cogenerationwillcontinueinthefuture.

Parameterestimatesforcogenerationarebasedon regressionsfroma panelofpooledtimeseriesand
crosssectionaldata.The datasourceisForm EIA-867,"AnnualNonutilityPower ProducerReport,"
consistingofdatafromapproximately400cogeneratorsfor1989,1990,and 1991.

Leglslatlon

The Energy Policy Act of 1992 (EPACT) and the Clean Air Act Amendments of 1990 (CAAA90) contain
several implications for the industrial module. These implications fall into three categories: coke oven
standards; efficiency standards for boilers, furnaces, and electric motors; and industrial process
technologies. The industrial module assumes the leakage standards for coke oven doors do not reduce
the efficiency of producing coke or increase unit energy consumption. The industrial module uses heat
rates of 1.25 (80 percent efficiency) and 1.22 (82 percent efficiency) for gas and oil burners respectively.
These efficiencies meet the EPACT standards. The standards for electric motors call for a_ ._ncreaseof 10

percent efficiency. The industrial module incorporates a 10-percent savings for state-of-the-art motors
increasing to 20-percent savings in 2015. Given the time lag in the legislation and the expected lifetime
of electric motors, no further adjustments are necessary to meet the EPACT standards for electric motors
The industrial module incorporates the necessary reductions in unit energy consumption for the energy-
intensive industries.

Emissions

Industrial emissions are modeled for total carbon. The emissions factors that are utilized to compute the
levels are consistent with those used throughout the NEMS system (Table 15). The factors are assumed
to be constant throughout the forecast horizon.
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Table16, EmissionFactors

Million M_rio Tone Proportion of Nonfuel Uee (if Any)
Fuel Type Carbon per Quadrillion Btu 8equeetereda

Petroleum
Motor Gasoline ................... 19,23
LiquefiedPetroleumGas ............ 17.09 0.S0
Jet Fuel ........................ 19,27
DistillateFuel .................... 19.77
ResidualFuel .................... 21.44
Asphaltand RoadOtl .............. 20.88 1.00
Lubdoante ...................... 21.00 0,SO
PetroehemioalFeed ............... 19,25 0,80
AvieUonGas .................... 19,23
Kerosene ....................... 19.27
PetroleumCoke .................. 27.04 1.00

Special Naphtha.................. 19.23 0,00
Other:.Waxes and Miscellaneous ..... 20.83 1.00

real
AnthraciteCoal ................... 27,85 0.75
BituminousCoal .................. 25.12 0.75
SubbitumtnousCoal ............... 25.98 0,75

Lignite ......................... 2S,35 0,75

Natural Gas
NaturalGas ..................... 14,39 0,33

°The sequesteredportionof nonfueluse does not emitcarbon becauseit is permanentlycontainedin theend product,
Source: EnergyInformationAdministration,Emissions of Greenhouse Gases in the United States; 1985.1990,DOE/EIA-0S73

(Washington,DC, September1993),
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Transportation Demand Module

The NEMS Transportation Demand Module estimates energy consumption across the 9 Census divisions
and over 10 fuel types. Each fuel type is modeled according to fuel-specific technology attributes
applicable by transportation mode. Total energy consumption is modeled by seven aggregate modes of
transport: light-duty vehicles (cars, light trucks, and vans), freight trucks, freight and passenger airplanes,
freight rail, freight shipping, mass transit, and miscellaneous transport. Light-duty vehicle fuel
consumption is further subdivided into personal usage and commercial fleet consumption.

Key Assumptions

Macroeconomlc Sector Inputs

Macroeconomic sectorinputsusedintheNEMS TransportationDemand Module (Table16)consistofthe

following:grossdomesticproduct,industrialoutputby StandardIndustrialClassificationcode,personal

disposableincome,new carand lighttrucksales,totalpopulation,drivingage population,totalvalueof

importsand exports,and the militarybudget.

Table 16. Macroeconomlc Inputs to the Transportation Module

..o,o.onom,o,n,u,I 1,,0 ,000 ,00 I ,0,0
New Car Sales (millions) .......... 9.5 9.3 9.8 10.1 10.4

New LightTruckSales (millions) .... 4.4 5.3 5.7 6.3 8.5

DrivingAge Population(millions) .... i92.7 202.1 212.8 223.8 235.4

Total Population(millions) ......... 250.3 263.6 275.6 287.1 298.9

Source: EnergyInformationAdministration,AEO94 ForecastingSystemrun AEO94B.D1221934.

Light-Duty VehicleAssumptlons

The vehicle sales share module holds vehicle sales shares by import and domestic manufacturers constant
within a vehicle size class benchmarked to 1990 Oak Ridge National Laboratory data. 2°

The fuel economy module utilizes 52 new technologies for each size class based on the cost-effectiveness
of each technology, and an initial availability year. The discounted stream of fuel savings is compared
to the marginal cost of each technology. The fuel economy module assumes the following:

• Four-year payback period on all fuel saving technologies

• lO-percent real discount rate

• Corporate Average Fuel Efficiency (CAFE) standards remain constant at 1993 levels

2°OakRidge National Laboratory,TransportationEnergyData Book: Edition 13, March 1993.
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• Expected future fuel pricesArecalculatedbased on an extrapolationof the growth ratebetween
fuel prices3 years and 5 years prior to the presentyear. This assumption is founded upon an
assumed lead time of 3 to 5 years to significantlymodify the vehiclesofferedby a manufacturer.

• Degradationfactors(Table17)used toconvertEnvironmentalProtectionAgency(EPA)rated fuel
economy to actual "on the road" fueleconomy arebased on applicationof a logisticcurve to the
projectionsof three factors: increases in city/highway driving, higher congestion levels, and
rising highway speeds.2_'22Automobileand light truckdegradationfactorsare assumed to be
the same over time.

Table17. Car andLightTruckDegradationFactors

,.o ! [ ,005.............I ,OlO
•854 .832 .823 .817

Source: DecisionAnalysisCorporationofVirginia,"Fuel DegradationFactor,"FinalReport,Subtask 1, preparedfor
Energy InformationAdministration,August3, 1992.

The vehiclemilestraveled(VMT) module forecastsVMT as a functionofthe costofdrivingper mile,

income percapita,ratiooffemaletomale VMT, and age distributionofthedrivingpopulation.The ratio
of female to male VMT isassumed to asymptoticallyapproach 72 percentby 2010. TotalVMT is

calibratedtoFederalHighway Administration(FHWA) VMT data.23

Commercial Fleet Assumptions

With the current focus of transportation legislation on commercial fleets and their composition, the
Transportation Demand Module has been designed to divide commercial fleets into three types of fleets:
business, government, and utility. Based on this classification, commercial fleet vehicles vary in survb al
rates and duration in the fleet, before being folded back into the personal vehicle stock.

Sales shares of fleet vehicles by fleet type remain constant over the forecast period. Automobile fleets are
divided into the following shares: business (85.59 percent), government (7.09 percent), and utilities (7.27

percent). Both car (23.17 percent) and light truck (13.95 percent) fleet sales are assumed to be a constant
fraction of total vehicle sales, u

Alternative-fuel shares of fleet sales by fleet type are initially set according to historical shares, then
compared to a minimum constraint level of sales based on legislative initiatives, such as the Energy Policy
Act and the Low Emission Vehicle Program. 2-_'26Size class sales of alternative-fuel and conventional

"Maples, JohnD., "The Light-Duty Vehicle MPG Gap: It's Size T_xtayand Potential hnpacts in the Future," University
of Tennessee Transportation Center, Knoxville,TN, May 28, 19q3, Draft.

_:DecisionAnalysis Corporation of Virginia, "Fuel Efficiency Degradation Factor," Final Report, Subtask l, prepared for
Energy Information Administration, August 3, 1992.

23U.S.Department of Transportation,Feder, l Highway Administration, Highway Statistics 1990,FHWA-PL-91-003,1990.
2R3ak Ridge National Laboratory, Fleet Vehiclesin the United States: Composition,(_erating Characteristics,and Fueling

Practices,prepared for Department of Energy, Office of Transportation Technologies, and Office of Policy, Planning, and
Analysis,MarchI_92.

tsUS. Departmentof Energy,OfficeofDomesticand InternationalEnergyPolicy,Assessmentof CostsandBenefitsof Fh'xible
amtAlternativeFuelUsein ttu' U.S.TransportationSect)r,TechnicalReportTen: Analysisof Alternative-FuelFleetRequirements,
May 1_2.

")6CaliforniaAir ResourcesBoard,"ProposedRegulationsforLow-EmissionVehiclesandCleanFuels,StaffRe_)rt," August
13, 19_).
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vehicles are held constant at historical levels. 27(Table18) Individual sa!es shares of alternative-fuel fleet

vehicles by technology type are assumed to remain at historical levels for utility and govenu'nent fleets,
but vary for business fleets in accordance with the technology shares applied in the personal vehicle
stocks.

Table 18. Commercial Fleet Size Class Shares by Fleet and Vehicle Type

(Percentage)

Fleet Type by Size Class Automobiles i Light Trucks

Business Fleet
Small ................................ 4.55 37.34
Medium .............................. 71.59 37.90

Large ................................ 23.86 24.78

GovernmentFleet
Small ................................ 4.35 21.34
Medium .............................. 56.52 44.39

Large ................................ 39.13 34.27

UtilityFleet
Small ................................ 16.67 30.03
Medium .............................. 70.00 38.51

Large ................................ 13.33 31.46

Source: Oak Ridge NationalLaboratory,Fleet Vehicles in the United States: Composition,Operating Characteristics,
and Fueling Practices, prepared for the Departmentof Energy,Office of TransportationTechnologiesand Office of
Policy,Planning,and Analysis,March 1992.

Annual VMT per vehicle by fleet type stays constant over the forecast period based on ORNL fleet data.

Fleet fuel economy for both conventional and alternative-fuel vehicles is assumed to be the same as the
personal vehicle new vehicle fuel economy and is subdivided into thre2 size classes.

Vehicle Alternative-Fuel Technology Choice Assumptions

The alternative-fuel technology choice module utilizes a discrete choice specification, which uses vehicle
attributes as inputs and forecasts vehicle sales shares among the following 16 light-duty technologies:
gasoline internal combustion engine (ICE), diesel ICE, ethanol flex, ethanol neat, methanol flex, methanol

neat, electric dedicated (uses only electricity), electric hybrid with large ICE, electric hybrid with small
ICE, electric hybrid with gas turbine, compressed natural gas (CNG), liquefied petroleum gas (LPG), gas
turbine gasoline, gas turbine CNG, fuel cell methanol, and fuel cell liquid hydrogen.

Listed below in Table 19 are a few examples of the input variables that correspond to the vehicle attributes

used in the analysis. With the exception of vehicle fuel economy, all other attributes are exogenously set,
based on offline analysis. 2s

27OakRidge National Laboratory, Fleet Vehiclesin the United States: Composition, Operating Characteristics,and Fueling
Practices,prepared for Department of Energy, Office of Transportation Technologies, and Office of Policy, Planning, and
AnalysL_,March1992.

_%cience Applications international Corporation, "Alternative-Fuel Vehicle Module Database," Draft Report, Subtask 4,
prepared for Energy Information Administration, September 15, 1992.
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Table 19. Alternative-Fuel Vehicle Attribute Inputs For Three Stage Legit Model
,,,

Electric Dedicated
Small Vehicle Ethanol Methanol Vehicle Electric

Size Class Year Gasoline Flex Flex CNG Hybrid Vehicle

Vehicle Price(thousand 1990 8.20 12.70 12.90 10.95 58.20a 53.20a
1990 dollars) .......

2010 12.18 12.85 13.05 13.23 22.81a 22.34a

Vehicle MPG Relativeto 1990 1.00 1.06 1.10 0.96 1.42 1.54
Gasoline...........

2010 1.00 1.06 1.13 0.95 1.38 1.52

Vehicle Range 1990 3.50 2.60 2.20 2.25 2.25 1.08
(100 miles) .........

2010 4.27 3.17 2.68 2.75 3.05 1.46

Fuel AvailabilityRelative 1990 1.00 0.01 0.01 0.01 0.05 0.05
to Gasoline .........

2010 1.00 0.06 0.06 0.06 1.00 1.00

EmissionLevels 1990 1.00 0.73 0.60 0.51 0.16 0.00
Indexedto Gasoline ..

2010 1.00 1.19 1.27 0.87 1.71 0.01

CommercialAvailability 1990 1.00 0.018 0.018 0.001 0.000 0.007
Indexedto Gasoline ..

2010 1.00 0.998 0.998 0.924 0.818 0.993

aElectricvehiclebattel_jreplacementcost included.
CNG = Compressednaturalgas.
Source: ScienceApplicationsInternationalCorporation,"Alternative-FuelVehicleModuleDatabase,"Draft Report,

Subtask4, preparedfor EnergyInformationAdministration,September15, 1992.

Vehicle attributes vary by three size classes, and fuel availability varies by Census division. However,
all vehicle attributes correspond to prototype vehicles. It is assumed that once the logit model estimates
future '_ales shares, these shares are applicable to both cars and light trucks. Vehicle prices are assumed
to represent mass production prices. All alternative-fuel vehicle fuel efficiencies are calculated relative
to conventional gasoline miles per gallon. It is assumed that fuel efficiency improvements to conventional
vehicles will be transferred to alternative-fuel vehicles. 29Specific individual alternative-fuel technological
improvements are handled separately by varying the fuel efficiency index over time. Commercial

availability estimates are assumed values according to a logistic curve based on the initial technology
introduction date and were constructed in cooperation with the DOE Office of Energy Efficiency and
Renewable Energy. Coefficients summarizing consumer valuation of vehicle attributes were derived from

a stated preference survey conducted in California 3° and are assumed to be representative of the United
States.

Freight Truck Assumptions

The freight truck module converts industrial output in dollar terms to an equivalent measu:'e of volume
by using a freight adjustment coefficient. These freight truck adjustment coefficients vary by industrial
SIC code, remaining constant over time, and are estimated from historical freight data. 31'32Freight truck

Z'_nergyand Environmental Analysis, K.G.Duleep, initial coefficients for alternative-fuel vehicles relative to conventional
vehicles were used from the Department of Energy, Office of Policy Analysis IDEASModel.

3°Bunch,David S., Mark Bradley, Thomas F. Golob, Ryuichi Kitamura, Gareth P. Occhiuzzo, "Demand for Clean-Fuel
Personal Vehicles in California:A Discrete-Choice StatedPreference Survey," presented at the Conference on Transportation
and Global Climate Change: Long Run Options, Asilomar Conference Center, Pacific Grove, CA, August 26, 1991.

3tDecision Analysis Corporation of Va., FreightTransportationRequirementsAnalysis For The NEMS Transportation Sector
Model, Subtask 5, Prepared for Energy Information Administration, August 3, 1992.
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load factors (ton-miles per truck) by SIC code are constants formulated from historical load factors? 3
Growth of VMT in the retail sector is assumed to be proportional to growth in total industrial output.
Growth of VMT in the construction sector is assumed to be proportional to the growth in total disposable
income. All freight trucks are sabdivided into light, medium, and heavy-duty trucks. Freight truck fuel
efficiency growth rates relative to fuel prices are tied to historical growth rates by size class? 4 VMT
freight estimates by size class and technology are based on historical growth rates. Fuel consumption by
freight trucks is regionalized according to the State Energy Data Report 199I distillate regional shares. 35

Freight Transit Rail Assumptions

The freight rail module receives industrial output by SIC code measured in real 1987 dollars and converts
these dollars into an adjusted volume equivalent. Freight rail adjustment coefficients, which are used to
convert dollars into volume equivalents, remain __. stant and are based on historical data. 36'37 Initial
freight rail efficiencies are based on the freight model from Argonne National Laboratory. 38 The
distribution of rail fuel consumption by fuel type remains constant and is based on historical data
(Table 20). 39 Regional freight rail consumption estimates are distributed according to the State Energy

Data Report 1991. 40

Table 20. Distribution of Rail Fuel Consumption by Fuel Type

(Percent)

Rail Transit Type Diesel Fuel { Electricity

i

Freight ................................ 1O0 0

Passenger
Transit ............................... 0 1O0
Commuter ............................ 34 66

Intercity .............................. 73 27

Sou_ce: Oak Ridge National Laboratory, Transportation Energy Databook: Edition 13, March 1993.

Freight Domestic and International Shipping Assumptions

The freight domestic shipping module also converts industrial output by SIC code measured in dollars,
to a w)lumetric equivalent by SIC code. 4_ These freight adjustment coefficients are based on analysis of
historical data 42and remain constant throughout the forecast period. Domestic shipping efficiencies are

32ReebieAssociates, TRANSEARCH FreightCommodity Flow Database,Greenwich, Connecticut.
_Oak Ridge National Laboratory,TransportationEnergy Data Book: Edition 13, March 1993.
_)ak Ridge National Laboratory, TransportationEnergyDr_'taBook: Edition 13, March ]993.
3'Energy Information Administration, State Energy Data l_eport1991,DOE/EIA-0214(91) (Washington, DC, May 1993).
36DecisionAnalysis Corporation of Va., Freight Transpiration RequirementsAnalysis For The NEMS Transportatio_zSector

Model,Su, ._sk 5, prepared for Energy Information Administration, August 3, 1992.
'_TU.S.Department of Transportation,FederalRailroac'_Administration, 1989CarloadWaybillStatistics;TerritorialDistribution,

Trafficand Revenue by Commodity Classes,September 19_,1.and prior issues.
_Argonne National Laboratory, TransportationEnergy Demand Through2010, 1992.
39OakRidge National Laboratory, TransportationEnergy Data Book: Edition 13, March ]993.
4°EnergyInformation Administration,State Energy DataReport 1991,DOE/EIA-0214(91) (Washington, DC, May 1995).
4'Decision Analysis Corporation of Va., FreightTransportation RequirementsAnalysis For The NEMS TransportationSector

Model, Subtask5, l_repared for Energy Information Administration, August 3, 1992.
42ArmyCorps of Engineers, WaterborneCommerceof theUnited States, WaterborneStatisticsCenter, New Orleans, La.,1991.
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based on the freight model by Argonne National Laboratory. 43 The distribution of domestic and
international shipping fuel consumption by fuel type remains constant throughout the analysis and is
based on historical data. _ Regional domestic and international shipping consumption estimates are
distributed according to the State Energy Data Report 1991 residual oil regional shares. 4s

Air Travel Demand Assumptions

The air travel demand module calculates the ticket price for travel as a function of fuel cost and other
operating costs. Nonfuel operating costs are assumed to remain constant across the forecast horizon. 46
A demographic index based on the propensity to fly was introduced into the air travel demand

equation. 47 The propensity to fly was made a function of the age and sex group distribution over the
forecast period. 48'49The air travel demand module assumes that these relationships between the groups

and their propensity to fly remain constant over time. International revenue passenger miles are a fixed
percentage of domestic revenue passenger miles based on historical data. s° Load factors represented as
the average number of passengers per airplane are assumed to remain constant over the forecast period.

Aircraft Stock/Efficiency Assumptions

The aircraft stock and efficiency module consists of a stock model of both wide and narrow body planes
by vintage. The shifting of passenger load between narrow and wide body aircraft occurs at a constant
historical annual 1-percent rate. 51 The available seat-miles per plane, which measure the carrying

capacity of the airplanes by aircraft type, remain constant and are based on holding the following constant
within an aircraft type: airborne hours per aircraft per year, average flight speed, and the number of seats
per aircraft (Table 21). The difference between the seat-miles demanded and the available seat-miles

represents newly purchased aircraft. Aircraft purchases in a given year cannot change above historical
annual growth rates, which sets an upper limit on the application of new aircraft to meet the gap between
seat-miles demanded and available seat-miles. With a constraint on new aircraft purchases, it is assumed

that when the gap exceeds historical aircraft sales levels, planes that have been temporarily stored or
retired will be brought back into service. Technological availability, economic viability, and efficiency
characteristics of new aircraft are based on the tectmologies listed in the Oak Ridge National Laboratory

Air Transport Energy Use Model. s2,s3 Fuel efficiency of new aircraft acquisitions represents, at a
minimum, a 5-percent improvement over the stock efficiency of surviving airplanes. 54 Maximum growth
rates of fuel efficiency for new aircraft are based on a future technology improvement list consisting of
an estimate of the introduction year, jet fuel price, and an estimate of the proposed marginal fuel

43ArgolmeNational Laboratory, TransportationEnergy Demand Thr.vugh2010, 1992.
"Oak Ridge National Laboratory, TransportationEnergy Data Book: Edition 13, March 1993.
4SEnergyInformation Administration, State Energy DataR_,_ort199I, DOE/EIA-0214(91) (Washington, DC, May 1993).
46U.S.Department of Transportation, Research and Special Programs Administration, Air CarrierFinancialStatistics Quarterly

and Monthly, December 1990/1989, and prior issues.
47Transportation Research Board, ForecastingCivil Aviation Activity: Methodsand Approaches,Appendix A, Transportation

Research Circular Number 372, June 1991.
4_DecisionAnalysis Corporation of Virginia, ProposedMethodologyForProjectingAir TransportationDemmld,Final Report,

Subtask 2, July 8, 1992.
_'_AirTransport Association of America, Air Travel Storey, Washington D.C., 1990.
S°U.S.Department of Transportation, U.S.InternationalAir TravelStatistics,Transportation Systems Center, Cambridge, MA,

annual i '_ues.

s_U.S.Department of Transportation, Federal Aviation Administration, FAA Aviation ForecastsFiscal Years 1993-2004,
February 1993.

_:Oak Ridge National Laboratory, EnergyEfficiencyImprovementof PotentialCommercialAircraft to 2010, ORNL-6622, June
1990.

S3OakRidge National Laboratory, Air TransportEnergy Use Model, April 1991,Draft.
°_U.S.Departmenlt of Transportation, Federal Aviation Administration, FAA Aviation ForecastsFiscal Years 1993-2004,

February 19_3.
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efficiency improvement (Table 22). Regional shares of all types of aircraft fuel are assumed to be constant
and are consistent with the State Energy Data Report 1991 estimate of regional jet fuel shares. _s

Table 21. Constant Available Seat-Miles Assumptions by Aircraft Type

Seat-Mile Variable ] Narrow Body Aircraft [ Wide Body Aircraft

AirborneHours/Aircraft per Year ............. 2,383 3,336
Average Flight Speed (mph) ................ 400 485
Number of Seats/Aircraft ................... 126 296

Source: Federal Aviation Administration, FAA Aviation Forecasts Fiscal Years 1991.2002, FAA-APO 90-1, and
previous editions.

Table 22. Future New Aircraft Technology Improvement List

Jet Fuel Price Seat-Miles per Gallon Gain
Necessary For Over 1990

Cost- (percent)
Effectiveness

Introduction (1987 dollars
Proposed Technology Year per gallon) Narrow Body Wide Body

Engines
Ultra-high Bypass ......... 1995 0.69 10 10
Propfan ................ 2000 1.36 23 0

Aerodynamics
Hybrid Laminar Flow ....... 2020 1.53 15 15
Advanced Aerodynamics .... 2000 1.70 18 18

Other

Weight Reducing Materials .. 2000 15 15
Thermodynamics ......... 2010 1.22 20 20

Source: Greene, D.L., Energy Efficiency Improvement Potential of Commercial Aircraft to 2010, ORNL-6622, 6/1990.,
and from data tables in the Air Transportation Energy Use Model (ATEM), Oak Ridge National Laboratory.

Legislation

Energy Policy Act of 1992

Fleet alternative-fuel vehicle sales necessary to meet the Energy Policy Act of 1992 (EPACT) regulations
come from the DOE Office of Domestic and International Energy Policy (Table 23). s6 Total projected
alternative-fuel vehicle sales are divided into fleets by government, utility, business, and fuel providers.
The business fleets represent one-half of the DOE Office of Policy Analysis estimate, because it is assumed
that only half of the business fleets are capable of being centrally fueled (refueled at the same location).
Although inclusion of the business fleet is dependent upon a rulemaking by the Secretary of Energy, the
assumption is that fuel displacement goals set in EPACT can only be reached by inclusion of the business
fleet.

_tEnergy lnfon_ation Administration, State Energy DataReport 1991, LX)E/EIA-0214(91)(Washington, DC, May 1993).
S6U.S.Department of Energy, Office of Domestic and International Energy Policy, AssessmentofCostsand BenefitsofFlexible

and Alternative Fuel Llse in the U.S. TransportationSector, TechnicalReport Ten: Analysis of Alternative-FuelFleet Requirements,
May 1c)92.
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Table 23. EPACT Alternative-Fuel Vehicle Fleet Sale Estimates

Vehicle Type I FleetType I 1990 I 1995 I 2000 200512010
Stateand
Local 0 0 0 85,538 92,149
Government

Automobiles Federal 0 5,000 10,692 13,365 13,365Government

Business 0 64,637 69,633 405,826 437,189

Fuel Provider 0 129,274 139,2(35 150,028 161,623

State and
Local 0 0 0 19,612 21,128
Government

Light Trucks FederalGovernment 0 5,000 10,692 13,365 13,365

Business 0 32,319 34,816 94,612 101,924

Fuel Provider 0 64,637 69,632 75,014 80,811

Source: U.S. Departmentof Energy,Office of Domesticand InternationalEnergyPolicy,Assessment of Costs and
Benefits of F/exib/e and A/ternative Fuel Use in the U.S. Transportation Sector, Technica/ Report Ten: Ana/ysis of
Altemative-Fue/ F/eet Requirements, May 1992.

Low Emission Vehicle Program

The Low Emission Vehicle Program (LEVP), which began in California, has now been instituted in New
York and Massachusetts. The following Zero Emission Vehicle (ZEV) and Ultra-Low Emission Vehicle
(ULEV) sales numbers (Table 24) come from the California Air Resources Board. s7 In the Low Oil Price

Case and the Reference Case, only the ZEV sales shares are used. With the High Oil Price Case, the ZEV
and one-half of the ULEV sales shares are included. Only half of the ULEV sales were included, because
there is uncertainty with respect to meeting the ULEV air standards with reformulated gasoline and a

heated catalytic converter.

Table 24. California Low Emission Vehicle Program Legislative Mandated Alternative-Fuel
Vehicle Sales

(Percentage)

ve.,c,e I'"' 11"'I'"' ! .oooI .oo,I .oo.l=oo
Ultra-Low Emission Vehicles (ULEV) 2 2 2 2 5 10 15

Zero EmissionVehicles(ZEV) -- 2 2 2 5 5 10

Source: CaliforniaAir ResourcesBoard,"ProposedRegulationsfor Low EmissionVehiclesandClean Fuels,Staff
Report," August13, 1990.

57CaliforniaAir Resources Board,"Proposed Regulations for LowEmission Vehicles and Clean FueLs,StaffReport," August
13, 1990.
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The alternative-fuel vehicle sales module compares these legislatively mandated sales to the results from
the alternative-fuel vehicle Iogit market driven sales shares. The legislatively mandated sales serve as a
minimum constraint to alternative-fuel vehicle sales.

Emissions

The NEMS Transportation Demand Module uses the same emissions coefficients by fuel type that are
contained in the Industrial Demand Module section.
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Electricity Market Module

The Electricity Market Module (EMM) of the National Energy Modeling System (NEMS) represents the

planning, operations, and pricing of electricity in the United States. It is composed of four primary

submodules--electricity capacity planning (ECP), electricity fuel dispatching (EFD), load and demand-side

management (LDSM), and electricity finance and pricing (EFP). In addition, nonutility generation and

supply and electricity transmission and trade are represented in the planning and dispatching submodules.

Based on fuel prices and electricity demands provided by the other modules of the NEMS, the EMM

determines the most economical way to supply electricity, within environmental and operational

constraints. There are assumptions about the operations of the electricity sector and the costs of various

options in each of the EMM submodules. The major assumptions are summarized below.

Key Assumptions

capacity Types

Twenty-four capacity types are presented in the EMM (Table 25).

Table 25. Capacity Types Represented in the Electricity Market Module

Capacity Type

ExistingUnscrubbedCoal, sulfurdioxidestandard<= 1.20 poundsper millionBtu
ExistingUnscrubbedCoal, sulfurdioxidestandard<= 2.50 poundsper millionBtu
ExistingUnscrubbedCoal, sulfurdioxidestandard <= 3.34 poundsper millionBtu
ExistingUnscrubbedCoal, sulfurdioxidestandard > 3.34 .._.undsper millionBtu
ExistingScrubbedCoal to 2.5 poundssulfurdioxideper millionBtu
ExistingScrubbedCoal to 1.2 poundssulfurdioxideper millionBtu
ExistingScrubbed Coalto 0.6 poundssulfurdioxideper millionBtu
ExistingScrubbed Coal,90 percentsulfurdioxideRemoval
New High SulfurPulverizedCoal withWet FlueGas Desulfurization
New AdvancedCoal - IntegratedCoalGasificationCombinedCycle
Oil/Gas Steam - Oil/Gas SteamTurbine
CombinedCycle - ConventionalGas/OilCombinedCycleCombustionTurbine
New AdvancedCombinedCycle- AdvancedGas/OilCombinedCycleCombustionTurbine
CombustionTurbine - ConventionalCombustionTurbine
AdvancedCombustionTurbine - Steam InjectedGas Turbine
Nuclear- EvolutionaryAdvancedBoilingWaterReactor
AdvancedNuclear- Mid-SizeAdvancedPressurizedWater Reactor
ConventionalHydropower- HydraulicTurbine
PipelineHydropower- HydraulicTurbine
PumpedStorage - HydraulicTurbineReversible
Geothermal- _team Turbine
Municipal Solid Waste
Biomass
Solar
Wind

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

New Fossil-Fueled Generating Plant Characteristics

The operational characteristics of new generating technologies are the most important inputs to the ECP.
The key characteristics for fossil-fueled technologies are summarized in Table 26. "Fhese characteristics

are used, in combination with fuel price foresight from the NEMS Integrating Module, to compare
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resource options when new capacity is needed. The assumptions for nuclear technologies are described
later in this section, while the costs and supplies of renewable generating technologies are described in
the Renewable Fuels Module section.

Table 26. Characteristics of New Fossil-Fueled Generating Technologies

VariableO&M

OvernlghtCosts Heat Rate FlxedO&M (1987dollars
(1987dollars (Btu per (1987dollars perthousand

TeGhnology Year Available perkilowatt) kllowatthour) per kilowatt) kllowatthours)

PulverizedCoal ............. 1990 1,213 9,856 17,6 4.3
AdvancedCoal .............. 2000 1,345 9,221 33.3 25
Oil/GasSteam .............. 1990 785 9,680 5.3 5.2
Combined-Cycle............. 1990 486 8,230 3,7 3,7
AdvancedCombined-Cycle..... 2005 476 7,869 6,7 2,6
CombustionTurbine .......... 1990 352 11,456 0,6 6.2
AdvancedCombustionTurbine .. 1990 566 9,631 10.0 5.0

O&M= Operationandmaintenance.
Source:ArgonneNationalLaboratory,"CostandPerformanceDatabasefor ElectricPowerGeneratingTechnologies."

Representation of Electricity Demand

The annual electricity demand projections from the NEMS demand modules are converted into load
duration curves for each of the EMM regions (based on North American Electric Reliability Council

regions and subregions) using historical hourly load data. However, unlike traditional load duration
curves where the demands for an entire period would be ordered from highest to lowest, losing their
chronological order, the load duration curves in the EMM are segmented into nine different time slices.
The nine slices are given in Table 27. The time periods shown were mainly chosen to accommodate
intermittent generating technologies (i.e., solar and wind facilities) and demand-side management
programs.

Table 27. Load Segments for the Electricity Market Module

Season Months ! Period

i

Hours
I

Summer ............. June-September Daytime 0700-1800
Morning/Evening 0500-0700, 1800-2400
Night 0000-0500

Winter .............. December-March Daytime 0800-1600
Morning/Evening 0500-0800, 1600-2400
Night 0000-0500

Offpeak ............. April-May Daytime 0700-1700

October-November Morning/Evening 0500-0700, 1700-2400
Night 0000-0500

Note: The Summer and Winter Daytime and Evening periods are represented by 3 vertical slices (a peak slice and
2 off-peak slices), while all other periods are represented by 2 vertical slices (a total of 22 vertical slices).

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

Fossil Fuel-Fired Steam Plant Life Extension/Retirement

A large number of the fossil fuel-fired steam plants operating today are approaching the end of their
normal lives, typically after 40 to 45 years. However, utilities have not reported plans t() retire these units

and appear to be planning to utilize these plants for the foreseeable future. Fossil fuel-fired steam plants
with nameplate ratings greater than or equal to 100 megawatts and with no reported retirement dates are
considered eligible for life extension at capital costs (Table 28) typically lower than those of new

construction. Gas and oil-fired steam plants are eligible for life extension only in the New England and
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West South Central Census divisions and the states of New York, New Jersey, Florida and California
where these plants account for more than 10 percent of total generation. Regions that do not rely heavily
on oil or gas generation are assumed to use other resource options more economically attractive. After
25 years of service, life extended plants are refurbished over 5 years during planned outages. In the EMM
it is assumed that most of the fossil fuel-fired steam plants reaching 25 years of age (247 gigawatts of coal-
fired, and 96 gigawatts of oil- and gas-fired plants) will be maintained throughout the forecast period.

Table 28. Capital Cost of Life Extension

(1987 Dollars per Kilowatt)

Fuel Type Cost

Coal ............................................................... 218
Gas ............................................................... 113
Oil ................................................................ 146

Source: Energy InformationAdministration, Estimating the Capita/Cost of Life Extension for Fossil.Fuel Steam
Plants, DOFEEIA-0509(Washington.DC, July1988).

Units with nameplate capacities less than 100 megawatts are assumed to retire after 45 years of service.
Approximately 60 gigawatts are retired over the forecast period. These include 14 gigawatts of retirements
in 1992 to 2010 reported by utilities as well as 36 gigawatts of small fossil steam units (less than 100
megawatts capacity) retired at 45 years of age and 20 nuclear units totaling 14 gigawatts. Of the 14
gigawatts of nuclear capacity retired, 4.3 gigawatts have been reported to EIA by utilities.

Nonutility Generation and Supply

Nonutility generators (excluding cogenerators which are represented in the NEMS' refinery, oil and gas
supply, and demand modules) compete with traditional electric utility supply options when new resources
are needed. However, while the technology characteristics for nonutility units are assumed to be the same
as those for utilities, the financial structure of nonutilities is represented differently. The break-even cost
for each project is calculated based on single project financing. Based on previous analysis, the financial
structure of nonutilities is assumed to be 80 percent debt and 20 percent equity. 58 The cost of equity for
nonutilities is assumed to be 1.5 percentage points higher than that for utilities, while the cost of debt to
nonutilities is 0.75 percentage points higher.

The break-even costs of nonutility projects are compared with the levelized generation costs of utility
projects in the capacity planning submodule and the most economical option is chosen. However,
nonutiiity development is limited to reflect the debt obligation imposed on the purchasing utility. Debt

rating agencies are including obligations to purchase power from nonutilities when calculating utilities'
credit ratings. This inclusion of the off-balance sheet debt obligations has contributed to the downgrading
of some utilities' debt. Currently, the adjusted national interest coverage ratio is approximately 2.96, and
it is allowed to fall to a low of 2.15 between 1990 and 2010.

Electricity Trade

Both firm and economy electricity transactions among utilities in different regions are represented within
the EMM. In general, firm power transactions involve the trading of capacity and energy to help another
region satisfy its reserve margin requirement, while economy transactions involve energy transactions
motivated by the marginal generation costs of different regions. The flow of power from region to region

is constrained by the existing and planned capacity limits as reportect on the April 1992 "Coordinated Bulk

_Memorandum fromLessly Goudarzi to PatriciaToner, datedJanuary21,1993, WashingtonConsulting Group Task 92080,
"Nonutility Generation Supply Mode] Revisions."
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Power Supply Program Report" (DOE Form OE-411). Known firm power contracts are locked in for the
term of the contract. In addition, in certain regions where data show an established commitment to build
plants to serve another region, new plants are permitted to be built to serve the other region's needs. This
option is available to compete with other resource options.

Economy transactions are determined in the dispatching submodule by comparing the marginal generating
costs of adjacent regions in each time slice. If one region has less expensive generating resources available

in a give time period (adjusting for transmission losses and transmission capacity limits) than another
region, the regions are allowed to exchange power. The price for the economy transactions is assumed
to be set by splitting the difference between the exporting and importing region's marginal generation
costs.

International Electricity Trade

There are two components of international firm power trade which are represented in the EMM--existing
and planned transactions, and unplanned transactions. Existing and planned transactions are obtained
from the North American Electric Reliability Council regional publications of the "Coordinated Bulk
Power Supply Program Report" (DOE Form OE-411). Unplanned firm power trade is represented by
competing Canadian supply with U.S. domestic supply options. Canadian supply is represented via
supply curves using cost data from the Department of Energy report Northern Lights: The Economic and
Practical Potential of Imported Power from Canada (DOE/PE-0079).

International economy trade is determined exogenously based on historic trade relationships between the
United States and Canada and Mexico and domestic demand growth expectations for each nation.

Electricity Finance and Pricing

The provisions of the Energy Policy Act of 1992 create a new class of electricity suppliers referred to as
exempt wholesale generators. These exempt wholesale generators are included among nonutility
producers and are assumed to have a capital structure which is highly leveraged, compared with that of
investor-owned regulated utilities.

Prices for electricity are assumed to be regulated at the State level. Prices for the residential, commercial,
industrial, and transportation sectors are developed by classifying costs into four categories: fuel, fixed
operation and maintenance, variable operation and maintenance, and capital. These costs are allocated
to each of the four customer classes using the proportion of sales to the class and each class's contribution

to system peak load requirements. These allocated costs are divided by the sales to each sector to obtain
electricity prices to the sector.

The costs of capital for 1990 through 1992, based on historic data, are shown in Table 29. The costs of

capital for 1993 through 2010 are determined endogenously within the NEMS.

Table 29, Average Utility Cost of Capital, 1990-1992

(Percent)

Capital Type [ 1990 1991 [ 1992

Equity
Common Stock .................. 12.8 12.5 12.2
Preferred Stock .................. 13.0 13.0 13.0

Debt

Privately Owned ................. 10.0 10.0 10.0
Publicly Owned .................. 7.0 7.0 7.0

Source: Common Equity for Investor-Owned Utilities: Standard and Poor's Industry Survey, Utilities-Electric,
Current Analysis, May 6, 1993. All Other: Annual Report of Major Electric Utilities, Licenseesand Others, 1990-1992.
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New Nuclear Power Plant Orders

It is assumed that four nuclear generating units currently under construction will be operational by 2010:
Watts Bar 1 and 2 and Bellefonte 1 and 2. Watts Bar I and 2 (Tennessee Valley Authority (TVA) units)
are in the active construction category, although work has yet to resume on Unit 2. Scheduled fuel load
dates for Units 1 and 2 are 1994 and 1997, respectively, it is assumed that the regulatory issues that led
to the Watts Bar work stoppage will be resolved. Both units are included in the AE094 proiecflons, with
Unit 1 assur_ed to begin operation in 1994 and Unit 2 in 1997.

Bellefonte 1 and 2 were removed from the indefinitely deferred status in March 1993. Engineering work
has begun, with remaining construction work scheduled to resume in 1996. Unit 1 is about 80 percent
complete, and Unit 2 is about 45 percent complete. Scheduled fuel load dates for Units I and 2 are
1998/99 and 2(X)2, respectively. The plant had been indefinitely deferred since 1988 when TVA
mothballed the plant as a cost-cutting move at a time when load h_recasts were flat. TVA's current
demand forecasts, however, show a need for baseload capacity, including replacement capacity for an
aging fossil fuel-fired generating stock. Finally, TVA isactively pursuing a carbon stabilization policy that
can only be achieved by reducing their coal-fired generation. Unit 1 is assumed to begin operation in 1999
and Unit 2 in 2002. It is also assumed that WNP] and 3 and Perry 2 are canceled.

The licensing status as of year end 1992 defines unit operating life. This information includes the
recoupment of construction time for those plants which have had their licenses redefined by the Nuclear
Regulatory Commission. Operating plants to term assumes that there are no aging effects. This implies
that the cost of operating nuclear power plants is cost-competitive with other technologies. On average,
this forecast assumes no license renewal and no retirements prior to term. This assumption is based on
an economic analysis of the operating lives of nuclear power plants in the United States._9

It is further assumed that no newly ordered nuclear power plants will be operational through 2010 for
the following reasons:

• Concerns about the disposal of radioactive waste
• Public concerns about safety
• Concern about economic and financial risks

,, Uncertainty about power plant performance
• Uncertainty in the licensing and regulatory processes.

With regard to the waste disposal issue,either a high-level waste repository, or, temporarily, a monitored
retrievable storage facility is required; however, a permanent repository is not scheduled to be operational
until at least 2010. A number of States have already expressed their intent, through either legislation (e.g.,
California), referendum (e.g., Oregon and Maine), or regulation (e.g., New York and Colorado) to not site
new nuclear plants until the Federal Government has a license to operate a high-level waste repository.
According to the Nuclear Waste Policy Act of 1982, DOE is to take title to nuclear waste beginning in
1998, but this provision will likely be adjudicated in the courts since a storage facility will not be available.
Although DOE might finance the on-site storage of the waste pending a repository, this is only a
temporary measure, and some plants are reaching the limits of their spent fuel storage facilities.
Furthermore, with a number of nuclear units scheduled for retirement beginning around 2005, the lack
of a high-level waste repository becomes critical for decommissioning purposes as well. According to the
Nuclear Waste Policy Amendments Act of 1987, construction of a monitored retrievable storage (MRS)

facility cannot begin until the Nuclear Regulatory Commission issues a construction permit for the high-
level waste repository. Under the current schedule, construction of an MRS could begin in 2(X)4 at the
earliest, and the facility would open in 2007, assuming a site is found and licensed to operate by the
Nuclear Regulatory Commission. Given the history of schedule slippages in the waste repository program

SgHewlett,James G., "The Operating Costs and Longevity of Nuclear Power Plants: Evidence from the USA, "L'nergyPoliq,
Volume 20, Number 7, ]uly 1992.
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and the first-of-a-kindnatureof the project,itisassumed thatutilities,investors,and Stateregulatory
commissionswould not commit toa new orderuntilan MRS was completed and availableto receive

waste,Assuming thisoccursin2007and,giventhe4-to5-yearconstructionleadtimefora new plant,an
orderplacedin2007 would resultinan operationalplantpost-2010.

Publicconcernsaboutnuclearpower plantoperationalsafetyand wastedisposalmust alsobe addressed.
The safetyconcernsstem from thepublic'sassociationofthetechnologywithitsweapons originand the

well-publicizedaccidentsatoperatingplants,particularlyatThree MileIslandand Chernobyl.

Utilities currently have an aversion to capital-intensive, long leadtime technologies. With the increased
competition in electricity generation markets, especially from short leadtime, low capital costoptions, this
aversion is likely to increase in the future. In addition, there are substantial uncertainties associated with
the costs and risks of nuclear power. Research has shown that there is a 3.5- to 4.0-percentage point risk
premium associated with the common stock of utilities with nuclear power plants.6° More importantly,
this risk premium is not related to construction and licensing-related issues, but rather to concerns about
safety, operational factors, and decommissioning. There is growing investor concern about the escalation
in decommissioning cost, early retirements, and the "stranded plant" problem. 61

Additionally, even though vendors estimate competitive economics and 4- to 5-year construction
leadtimes, these estimates are targets or best-case estimates. No nuclear plant to date has been built at
initial estimated cost and schedule.62 Also, major parts of new midsize plants will be prefabricated and
constructed modularly. This new construction approach, while likely to decrease leadtimes in follow-on
units, is less flexible than the conventional approach if design changes are required and, therefore, adds
uncertainty when building a first-of-a-kind unit. Also, a new plant will incorporate a large percentage of
untested new technology, thereby greatly increasing the uncertainty associated with plant performance.

Given the history of ex post facto nuclear prudence reviews and cost disallowances, coupled with the high
capital intensity of nuclear investments and historically long construction leadtimes, investments in nuclear

technology would likely require some form of financial protection.

Demand-Side Management

Improvements in energy efficiency induced by growing energy prices, new appliance standards, and
utility demand-side management programs are represented in the endu_ demand models. Appliance
choice decisions are a function of the relative costs and performance characteristics of a menu of
technology options. Utilities have reported plans to increase their expenditures on demand-side
management programs to more than $4 billion per year by 1997Y

Fuel Price Expectations

Capacity planning decisions for the electric power industry are based on a lifecycle cost analysis over a
30-year period. This requires foresight assumptions f_r fuel prices. E×pected prices for coal, natural gas,
and oil are derived using adaptive expectations, in which future prices are extrapolated from recent
historical trends._ Coal prices are estimated using a regression analysis based on the coal and world
oil price from the previous year. For each oil product, future prices are estimated by applying a constant

_Fuller, R, G. Hinman, and T. Lowinger, "The hnpact of Nuclear l'ower on the SystematicRisk and Market Value of
ElectricUtility Common Stock,"Tile Fru'rgyloumal, Volume 1l, Issue2

"tThe strandedplant problem refersto capitaMntensiveplants that cannotrecover all their capitalcostsbecauseof the
competitive pressure from lower cost plants.

_:'EnergyInformation Administration, An Aual,_sisof Nuch'ar Pm_,erPlant Constr.ctu,n C_,st._,DOE/EIA-0485 (Washington,
DC, March 1_)86).

_Form EIA-861, "Annual Electric Utility Report," 1_)_)2.
_aEnergylnlomlation Administration, NI:MS hzte),,ratiny,M_duh'DocumentationReport, DOE/EIA-M057 (Washington, LK_,

December l_3)
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markup to an external forecast of world oil prices. The markups are calculated by taking the differences
between the regional product prices and the world oil price for the previous forecast year. For natural
gas, expected wellhead prices are based on a nonlinear function that relates the expected price to the
cumulative domestic gas production. Delivered prices are developed by applying a constant markup,
which represents the dtffere_ce between the delivered and wellhead prices from the prior forecast year.

Externality Costs

Externality costs of 8.5, 7.6, and 0.8 mills per kilowatthour (1987 dollars) for pulverized coal, advanced
coal, and gas turbines/combined cycle plants were assumed for the New York (NY) and
California/Nevada (CNV) regions. Although other States have considered externality costs (e.g.
Massachusetts and Wisconsin) in developing generating capacity options, they are located in regions in
the EMM that include States with no externality costs. As a result, no externality costs were assumed for
these multistate regions. The costs used for IVYand CNV are based on the "low" cost estimates issued
by the California Energy Commission. Conservative estimates were used because these costs have been
changing frequently in some States that have them.

Legislation

Clean Air Act Amendments of 1990

It is assumed that electricity producers comply with the Clean Air Act Amendments of 1990, which
mandate a limit of 8.95 million short tons of sulfur dioxide emissions by 2000. Utilities are assumed to
comply with the limits on sulfur emissions by retrofitting units with flue gas desulfurization (FGD)
equipment, h'ansferring or purchasing sulfur emission allowances, operating high-sulfur coal units at a
lower capacity utilization rate, or switc'hing to low-sulfur fuels. The costs for FCD equipment average
approximately $144 per kilowatt, in 1987 dollars, although the costs vary widely across the regions. It is
also assumed that the market for trading emission allowances is allowed to operate without regulation
and that the States do not further regulate the selection of coal to be used.

Energy Policy Act of 1992

The provisions of the Energy Policy Act of 1992 (EPACT) include revised licensing procedures for nuclear
plants and the creation of exempt wholesale generators (EWC's).

EPACT allows Me issuance of a combined construction and operating license for nuclear plants; however,
it also allows for a post-construction hearing and judicial review. The uncertainty associated with waste,
regulatory, and financial issues is sufficiently large to require their resolution or some manner of financial
protection for investors before investments in nuclear power would take place. Unresolved, these
conditions would lead to investments in alternative capacity additions or a delay in capital investment.
Therefore, no newly ordered nuclear plants are assumed to become operational by 2010.

EPACT reformed the Public Utility Holding Company Act of 1935 (PUHCA). Prior to the passage of
EPACT, PUHCA required that utility holding companies register with the Securities and Exchange
Commission (SEC) and restricted their business activities and corporate structures. _ Entities which
wished to develop facilities in several States would be regulated under PUHCA. To avoid the stringent
SEC regulation, nonutilities had to limit their development to a single State or limit their ownership share
of projects to less than 10 percent. EPACT changed this by creating a class of generators which, under
certain conditions, are exempt from PUHCA restrictions. These EWG's can be affiliated with an existing

6SA registered utility holding company is defined as any company that owns or controls 10 percent of the voting securities

of a public utility company. PUHCA defines a public utility company as ax_y company that owns or operates generation,
transmission, or distribution facilities for the sale of electricity to the public.
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utility (affiliated power producers) or independently owned (independent power producers). In general,
subject to State commission approval, these facilities are free to sell their generation to any electric utility,

but they cannot sell to a retail consumer. These EWG's are represented in NEMS.

Emissions

Emissions of sulfur dioxide, carbon, carbon dioxide, and carbon monoxide are estimated for each fuel used

to generate electricity. Carbon, carbon dioxide, and carbon monoxide emissions are derived using

coefficients from Energy Information Administration, Emissions of Greenhouse Gases in the United States
1985-1990, DOE/EIA-0573, September 1993. Uncontrolled sulfur dioxide emissions are calculated using
the sulfur content for each fuel (passed from appropriate fuel modules). Since some sulfur from coal is
retained in the boiler and not emitted into the atmosphere, the corresponding uncontrolled emission rates
are reduced using retention rates from Energy Information Administration, Electric Power Annual 1991,
DOE/EIA-0_8(gl), February 1993.

Utilities are assumed to comply with the mandates set forth in the Clean Air Act Amendments of 1990
(CAAAg()) by reducing emissions of NOx by 2 million tons from 1980 levels. Similarly, it is assumed that
utilities will comply with CAAAg0 and reduce their emissions of sulfur dioxide (SO2) by 10 million tons
over the forecast period. Consequently, the forecast assumes that the cost associated with purchasing an

SO2 allowance (dollars per ton of SO2) is equivalent to the marginal cost of compliance (dollars per ton
of SO2removed).
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Oil and Gas Supply Module

The Oil and Gas Supply Module (OGSM) constitutes a comprehensive framework with which to analyze
oil and gas supply. The OGSM provides crude oil and natural gas short-term supply parameters to both
the Natural Gas Transmission and Distribution Module and the Petroleum Market Module. The OGSM

simulates the activity of numerous firms that produce oil and natural gas from domestic fields throughout
the United States, acquire natural gas from foreign producers for resale in the United States, or sell U.S.
gas to foreign consumers.

OGSM encompasses domestic crude oil and natural gas supply by both conventional and nonconventional
recovery techniques. Nonconventional recovery includes enhanced oil recovery and unconventional gas
recovery from tight gas formations, devonian shale, and coalbeds. Foreign gas transactions may occur
either via pipeline (Canada or Mexico) or transport ships as liquefied natural gas.

Primary inputs for the module are varied. One set of key assumptions concerns domestic economically
recoverable oil and gas resources and the assumed expansion of the resource target due to the
development and penetration of new technology. Another set of key assumptions concerns the response
of drilling activities to changes in oil and gas prices. Other major factors affecting the projection include
the start date and threshold price for the Alaskan Natural Gas Transportation System, projections for
enhanced oil recovery production, supplemental gas supplies over time, and natural ga:_import and export
capacities.

Key Assumptions

Domestic Oil and Gas Economically Recoverable Resources
and Technology

Domestic oil and gas economically recoverable resources _ consist of proved reserves, 67 inferred
reserves, 68and undiscovered economically recoverable resources. 69 OGSM employs regional estimates
that are derived by EIA staff using analysis from the United States Geological Survey and the Minerals
Management Service of the Department of the Interior, the National Petroleum Council, the Office of Fossil

Energy of the Department of Energy, and the Potential Gas Committee. 7° Published estimates were
adjusted to remove intervening reserve additions resulting in estimates consistent with end-of-year 1990.

_'_Econ(mzica/lyrecoverableresourcesare those volumes considered to be of sufficient size and quality for their production to
be commercially profitable by current conventional or nonconventional technologies, under specified economic conditions.

6'Pr(Jz,edreservesare the estimated quantities that analysis of geological and engineering data demonstrate with reasonable
certainty to be recoverable in future years from known reservoirs under existing economic and operating conditions.

"Slnferredre, ryesare that part of expected ultimate recovery from known fields in excess of cumulative production plus
currentreserves,

u la scoveredre_mrces are located outside oil and gas fields in which the presence of resources has been confirmed by
exploratory drilling; they include resources from undL_coveredpc×)lswithin confirmed fields when they occur as unrelated
accumulations controlled by distinctly separate structural featuresor stratigraphic conditions.

7*_last,Richard F.,et aL, United States [_Yepartmentof the Interior, Geological Survey and Minerals Management Semice,
Estimate_(_fUndiscoveredConventional Oil and Gas Resourcesin the United States--A Part of the Nation's Energy Er_lcrwment,
United States Government Printing Office, 1989; Cooke, Larry W., United States Department of the Interior, Minerals
Management Service, Estimatesof Undiscovered,EconomicallyRecc_erableOil and Gas Resourcesf_rrthe Ouhv ContinemalShelf,
RevL_edasoJ/am_a_ 1990,OCSReport MM5 91-0051,July 1991;National Petroleum Council, Committee on Natural Gas, The
Potentialfor Natural Gasin the United States, Volume II, Sourceand Supply, Washington, D.C, December 1992;Fisher, William
L.,et al., Oil Resources Panel convened by the U.S. Department of Energy, An As_ssment of theOil Re_mrc'eBaseof the United
State._,October1992;PotentialGas Committee,PotentialSupply of NaturalGasm theUnited State_(December31, 1992),Potent!al
Gas Agency, Colorado School of Mines, May 1993.
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Expected recoverable resource estimates ('Tables 30 and 31) reflect static technology and economic
conditions. Within the projection period of the model, the state of technology development and
penetration proceeds, thus expanding the volume of economically recoverable resources. The initial
recoverable resource estimates reflect the 1990 level of technological development and penetration. The
2010 estimates are based on the assumed rate of technological progress.

Table 30. Crude Oil _ecoverable Resources

(Billion Barrels)

Technology Technology
Improvement Rate/

Crude Oil Resource Category 1990 Level J 2010 Level (percent)

Undiscovered .................... 43.21 64.22 --

Onshore ....................... 33.53 49.83 2.0

Offshore ....................... 9.68 14.39 2.0

Inferred Reserves ................. 26.34 39.45 --

EOR .......................... 6.17 9.47 2.2

Other Onshore .................. 17.70 26.30 2.0

Offshore ....................... 2.47 3.68 2.0

Total Lower 48 State¢ Unproved ...... 69.55 103.67 --

Alaska .......................... 10.53 15.65 2.0

Total U.S. Unproved ............... 80.08 119.32 --

Proved Reserves ................. 26.25 26.25 --

Tota_Crude Oil ................... 106.33 145.57 --

EOR = Enhanced oil recovery.
Source: Energy Information Administration, Office of IntegratedAnalysis and Forecasting.

The Response of Drilling Activities to Price Changes

Drilling activities in both the onshore and offshore areas of the lower 48 States respond to changes in oil

and gas price levels. A change in the ratio of the wellhead oil or gas price to a constant user-specified
scale factor leads to a corresponding change in the level of drilling activity relative to 1990 levels. The
extent of the change is determined by user-specified response factors, formulated mathematically in the
form of elasticities.

The response factors and scale factors used by file OGSM in computing the projections presented in the
AE094 are specified in Table 32.

Alaskan Natural Gas

The outlook for natural gas production from the North Slope of Alaska is affected strongly by the unique
circumstances regarding its transport to market. Unlike virtually all other identified deposits of natural

gas in the United States, North Slope gas lacks a means of economic transport to market. The lack of
viable marketing potential at present has led to the use of Prudhoe Bay gas to maximize crude oil recovery
in that field. This use is expected to delay extraction of gas for market until the post-2000 period. At that

point, there is a strong expectation that rising prices will be adequate to cover costs of delivery to markets
in the lower 48 States, resulting in the construction of the Alaskan Natural Gas Transportation System
(ANGTS).
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Table 31. Natural Gas Recoverable Resources

(Trillion Cubic Feet)

Technology Technology
Improvement RateI

Natural Gas Resource Category 1990 Level ] 2010 Level (percent)

Undiscovered .................... 356.63 529.93 --

Onshore ....................... 234.53 348.49 2.0

Offshore ....................... 122.10 181.44 2.0

Inferred Reserves ................. 145,30 215.91 --

OtherOnshore .................. 114.42 170.02 2.0

Offshore ....................... 30.89 45.90 2,0

Unconventional Gas Recovery ....... 316.63 470.50 --

Tight Gas ...................... 232.40 345.33 2.0

Devonian ...................... 21.23 31.55 2.0

Coalbed ....................... 63.00 93,61 2.0

Total Lower 48 States Unproved ...... 818.56 1,215.34 --

Alaska .......................... 33.31 49,50 2.0

Total U.S. Unproved ............... 851,87 1,265.84 --

ProvedReserves ................. 169.35 169,35 --

Total Natural Gas ................. 1,021.22 1,435.19 --

Source: Energy InformationAdministration,Office of IntegratedAnalysisand Forecasting.

Table 32. Drilling Activity Response
,,

Onshore Lower 48 States Offshore Lower 48 States
............

OII NaturalGas OII NaturalGas

Resp. Scale Resp. Scale Rasp. Scale Rasp. Scale
Price Level Factor Factor Factor Factor Factor Factor Factor Factor

......

Price less than GOM: 19.51 GOM: 1.641 17,5 1 2.75 1 1
constant scale factor PAC: 14.36 PAC: 2.08

Price equal to or GOM: 19.51 GOM: 1.64
greater than 1 17.5 1 2.75 1 PAC: 14.36 3 PAC: 2.08
constant scale factor

GOM = Gulf of Mexico.

PAC = Pacific region.
Notes: For onshore unconventional and deep gas, the price differentials observed in lhe base year are dGcre_sed by 5 percent annually

as competitive forces operate to move the markets to a uniform clearing price. This adjustment miUgates the effect of the price response.
Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.
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The estimates for gas from the North Slope that will be transported to lower 48 States markets through
ANGTS are dependent on the capacity of this system. ANGTS is projected to flow gas to market in two
phases, and it is assumed that production will be available to fully utilize the capacity in both phases, if
constructed. Operational capacity for the first phase is 767 billion cubic feet per year delivered to the

U.S./Canadian border. Annual capacity increases to 1,150 billion cubic feet upon the completion of the
second phase. Operation for each phase is assumed to begin at mid-year, thus only half capacity is
available for the first year of operation, with full capacity available in each year thereafter. It is assumed
that ANGTS will not begin operations until 2005 at the earliest, to support oil recovery in the Prudhoe
Bay field. Each phase of ANGTS is brought online in OGSM when the appropriate border-crossing price
is reached for gas delivered to the lower 48 States. The price for phase one is $3.55, in 1992 dollars per
thousand cubic feet. When this price is reached, ANGTS is brought online in the following year, with a
total flow of 383 billion cubic feet, reaching the full capacity of 767 billion cubic feet in subsequent years.
If a higher threshold price of $4.76, in 1992 dollars per thousand cubic feet is reached, then phase two will
begin the following year. The flow will increase by 192 billion cubic feet, to 959 billion cubic feet, and
in each subsequent year the flow will be 1,150 billion cubic feet. This methodology is applied in all the
scenarios.

Enhanced Oil Recovery

Projections of crude oil production from enhanced oil recovery (EOR) are developed exogenously to
complete the projections of total domestic oil production. Projections of EOR were derived by an
interpolation (relative to the prices presented in the AE094) of price-specific quantity projections from a
National Petroleum Council study. 71 The projections vary by world oil price assumption (Table 33).

Table 33. Projected EOR Production by Oil Price Case

(Million Barrels per Year)
I

Year 1 Low Oil Price Case I Reference Case High Oil Price Case

I

1990 .............. 239.8 239.8 239.8

1995 .............. 252.6 252.6 252.6

2000 .............. 194.5 208.8 230.3

2005 .............. 150.0 258.8 287.6

2010 .............. 176.3 305.5 366.5

EOR = Enhanced oil recover}/.
Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

Supplemental Gas Supplies

The projection for supplemental gas supply is identified for three separate categories: synthetic natural
gas (SNG) from liquids, SNG from coal, and other supplemental supplies.

Projected SNG production from liquids is based on an econometrically derived equation, with the
independent variable being the regional average market price. SNG from the currently operating Great
Plains Coal Gasification Plant is assumed to continue throughout the projection period, at 50 billion cubic
feet per year. in all cases, it is assumed that in mid-year 2009 the Great Plains facility will close. Other
supplemental supplies are held at a constant level of 53.48 billion cubic feet throughout the forecast.

71NationalPetroleum Council, EnhancedOil Recovery(Washington, DC, Jm'le 1984),
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Natural Gas Imports and Exports

Pipeline import and export flows from Mexico, Canadian import (from the United States) and export (to

the United States) capacities, and liquefied natural gas (LNG) imports and exports are projected
exogenously to NEMS. Exogenously specified projections of pipeline import and export values from
Canada and Mexico are shown below (Table 34).

Table 34. Natural Gas Imports and Exports

(Billion Cubic Feet per Year)

Canada Mexico Liquefied Natural Gas
B

Year Imp°rtsa I Exports Imports Exports Imports I Exports

1990 ...... 1,T/'8 17 0 16 84 50

1995 ...... 3,000 62 0 82 193 50

2000 ...... 3,167 144 0 50 359 50

2005 ...... 3,323 204 10 10 602 50

2010 ...... 3,556 250 183 10 803 50

"Canadian 'import' figures represent design capacity, not actual flow projections, because flows are not an
assumption. Canadian import flows are determined endogenously within the model.

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

Mexican import and export volumes for natural gas were drawn heavily from the analysis work
supporting the recent National Petroleum Council study, The Potential for Natural Gas in the United States
(Washington, DC, 1993).

Canadian production and exports to the United States are determined endogenously within the model.

Assumed Canadian gas consumption levels (with an associated price) also affect the wellhead price by
limiting the gas supply available for export to the United States. The consumption of gas in Canada was
assumed to grow at 1.2 percent per year throughout the projection and in each scenario from its historical

level of 2.47 trillion cubic feet in 1990 (taken from the International Energy Annual, DOE/EIA-0219(90)).
Natural gas exports to Canada from the United States are expected to grow annually by 14 billion cubic
feet from the 1990 level of approximately 17.4 bil!ion cubic feet, reaching 238 billion cubic feet by 2010.
The Canadian resource base estimate used in the model for the beginning of year 1990 is 304 trillion cubic
feet for gas, derived from figures published by the National Energy Board. This quantity was assumed

to increase at a rate of 2 percent each projection year to reflect improvements in and penetration of
technology.

LNG trade is determined exogenously to OGSM. Annual U.S. exports of LNG were assumed to be a
constant 50 billion cubic feet through 2010. The outlook for LNG imports was based on a combination
of influences, including available gasification capacity, announced plans by each company, tanker

availability, expected utilization rates, projected gas prices and liquefaction capacity, and long-term
contracts with a responsible purchaser. The outlook for LNG imports also includes an implicit assumption
that no major operational or institutional difficulties arise that are not resolved expeditiously. In general,
tankers were considered to be a constraining factor in the near term, but the necessary additional capacity
is expected in time to support the projected flow volumes.

Currently, only two LNG import terminals are in operation: the Distrigas facility in Everett, Massachusetts,
and the Trunkline facility in Lake Charles, Louisiana. The announced plans for the other two existing
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import terminals, at Cove Point, Maryland, and at Elba Island, Georgia, were the primary determinants
of the time for reopening these facilities. Once in operation, continued maintenance is expected to be
sufficient to keep all plants operable at the stated rates throughout the projection.

Emissions

Hydrocarbon combustion emissions are related to the estimates for industrial energy consumption.
Fugitive emissions related to production are not included in the AE094.
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Natural Gas Transmission
and Distribution Module

The Natural Gas Transmission and Distribution Module (NGTDM) derives natural gas supply and end-use

prices and flow patterns for movements of natural gas through the regional interstate network. The prices
and flow patterns are derived by obtaining a market equilibrium across the three main components of the
natural gas market: the supply component, the demand component, and the transmission and distribution
network that links them. The major assumptions used within the NGTDM are divided into five general
categories. They relate to (1) the classification of demand into firm and interruptible transportation service
classes, (2) the pricing of transmission and distribution services, (3) the implementation of recent
regulatory reform, (4) emissions associated with the transmission and distribution of natural gas, and (5)
pipeline and storage capacity expansion and utilization. A complete discussion of NGTDM model
assumptions is presented in Chapter 9 and Appendix F of Model Documentation Report: Natural Gas

Transmission and Distribution Model of the National Energy Modeling System.

Key Assumptions
Demand Classification

Demands for natural gas are classified as either firm or interruptible service customers. Natural gas
consumed by residential, commercial, and transportation end-use sectors is assumed to be transported
under firm transportation rates. Natural gas consumed by industrial end users is transported under both
firm and interruptible transportation service arrangements: transportation rates for natural gas consumed
in industrial boilers and in refineries are assumed to be interruptible, while natural gas for all other
industrial uses is assumed to be transported under firm transportation rates.

Electric utility natural gas demand is classified as either firm or interruptible. 72 The interruptible service

category is subdivided into services that are priced competitive with distillate fuel oil and services that
are priced competitive with residual fuel oil. The classification is based on the type of utility boiler
(Table 35).

Table 35. Electric Utility Natural Gas Demand Classification

Service Category ] Plant Type

i

Firm .............................. Gas Steam Units
Gas Combined Cycle Units

Interruptible

Competitive With Distillate Fuel Oil ....... Gas Turbine Units
Dual-Fired Turbine Units

Competitive With Residual Fuel Oil ....... Dual-Fired Steam Units

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

r2Theelectric utility end-use category includes gas consmnption by regulated electric utilities as well as consumption of
natural gas for electricity generation by nonutilities (independent power producers and wholesale electric generators).
Natural gas consumption by cogenerators is included in industrial end-use consumption.
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Pricing of Services

Firm transportation rates for pipeline services are calculated assuming that the costs of new pipeline
capacity will be rolled into the existing rate base. It is assumed that (1) prudency reviews restrict price
increases for firm transportation services to less then 5 percent per year and (2) the tariff is capped at the
rate reflecting a 70-percent pipeline capacity utilization level.

End-use prices for residential, commercial, and firm industrial customers are derived by adding a markup
to the regional hub price of natural gas associated with firm service. These markups which represent the
costs of services provided by intrastate pipelines and distributors are assumed to be constant throughout
the forecast (Table 36).

Table 36. Markups For Local Firm Transportation Service

(1992 Dollars per Thousand Cubic Feet)

Reg,on [ Residential I Commercial 1 Indu.trial

New England ........ 4.42 3.02 1.06

Mid Atlantic ......... 3.80 2.51 0.96

East North Central .... 2.20 1.64 0.81

West North Central .... 2.02 1.19 0.30

South Atlantic ........ 3.32 2.16 0.39

East South Central .... 2.51 1.87 0.10

West South Central .... 2.72 1.44 0.12

Mountain ........... 1.83 1.18 0.21

Pacific ............. 3.68 2.51 0.84

Florida ............. 5.89 2.41 0.64

Arizona/New Mexico . .. 3.93 1.83 1,04

California ........... 3.19 2.34 1.14

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting. Derived from Form
EIA-76, "Annual Report of Natural and Supplemental Gas Supply and Disposition."

Similarly, prices for firm natural gas service to the electric utility sector are derived by adding a markup
to the regional hub price of firm natural gas supplies. The markup for electric utilities is endogenously
derived and is modified over the forecast period as a function of user-specified parameters. The base

electric utility markup is the average of the 1990 and 1991 markup to gas steam and gas combined cycle
units. This markup is derived as the difference between the NGTDM regional hub price for firm natural
gas supplies and the historical regional electric utility price for gas steam units and gas combined cycle
units as reported on the Federal Energy Regulatory Commission (FERC), Form FERC-423, "Monthly

Report of Cost and Quality of Fuels for Electric Plants." During the forecast period, the base markup is
linearly reducecl so that, by 1999, the markup is 50 percent of the average of the base value and a
minimum markup. The minimum markup from the regional hub to the power plant is $0.12 (1992 dollars
per thousand cubic feet). Beyond 1999 the markup is held constant.

End-use prices for industrial interruptible service customers are a function of the price of natural gas to
! interruptible service customers at the regional hub and a competitive fuel price. The competitive price
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is based on a discounted weighted average price of a market basket of substitute fuels (residual and
distillate fuel oil, liquefied petroleum gas, and steam coal). The regional weights applied to the prices of
the substitute fuels that comprise the market basket are assumed to be constant throughout the forecast.
The weights vary slightly from region to region. The average regional weights are 0.37 for distillate fuel
oil, 0.33 for residual fuel oil, 0.04 for coal, and 0.26 for liquefied petroleum gas. The competitive price of
natural gas is assumed to be 60 percent of the price of the market basket. This discount factor is assumed
to be constant over the forecast period. In addition, the distributor markup for industrial interruptible
service is bounded below by $.12 (1992 dollars per thousand cubic feet) and bounded above by the
industrial firm service markup.

In the electric generation sector, the derivation of the competitive natural gas price employs a discount
from the price of competing fuels (residual or distillate fuel oil). The discount factor is endogenously
derived as a function of natural gas and fuel oil consumption levels in the electric generation sector. The
end-use price is bounded by a minimum price equal to the sum of the interruptible regional hub price
and a $0.12 (1992 dollars per thousand cubic feet) markup for delivery of the supplies from the hub to
the power plant.

Compressed natural gas (CNG) used as a vehicle fuel is assumed to compete with motor gasoline in the
transportation market. Thus, the distributor markup is a function of the gasoline price, as well as the cost
of natural gas at the city gate, and the cost of dispensing CNG at the refueling station. The end-use price
for CNG after taxes is set below the motor gasoline price (in Btu equivalent units) after taxes, as long as
necessary costs are covered. It is assumed that CNG is delivered to the refueling station under firm
service transportation rates and the cost of dispensing the fuel is $0.40 (1992 dollars per gallon equivalent).
The Federal tax on CNG is equivalent to the $0.043-per-gallon tax increase on gasoline as required in the
Budget Reconciliation Act of 1993. For CNG, the markup from the firm service city gate price to the end-
use price after taxes is set at 90 percent of the difference between the motor gasoline price (in Btu
equivalent units) after taxes and the city gate price. This pricing methodology is phased in over a 5-year
period to reflect the gradual phase-out of local incentive programs used to demonstrate CNG vehicles.

Capacity Expansion and Utilization

The model methodology assumes that pipeline and storage capacity is available 2 years from the decision
to add new capacity. Average capital costs for pipeline expansion are assumed to be $1.51 (1992 dollar-
days per thousand cubic feet-miles) for compression, $1.69 for looping, and $2.17 for new pipe. The
average costs are regionalized by applying regional cost factors reflecting differences in terrain and labor
costs.

It is assumed that pipelines and local distribution companies build and subscribe to a portfolio of pipeline
and storage capacity to serve a 15-percent-colder-than-normal winter demand level. Annual maximum
pipeline capacity utilization is assumed to be limited to 95 percent of the design capacity (with the
exceptions of capacity into Florida and California which is limited to 100 percent of design capacity). The
level and composition of demand as well as the availability and price of supplies may cause realized
pipeline utilization levels to be lower than the maximum.

Additions to underground storage capacity are constrained to capture limitations of geology in each of
the market regions. The constraints limit total storage additions to be less than an expansion factor times
the 1990 storage capacity (Table 37).

The model methodology assumes that storage utilization plans are developed annually and that all natural
gas is injected into storage in the off-peak period and is withdrawn during the peak period. Annual net
storage withdrawals equal zero in all years of the forecast.
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Table 37. Incremental Storage Expansion Factors (Over Existing Levels)

Region ExpansionFactor

New England........................................... 0

MidAtlantic............................................ 2.33

EastNorthCentral....................................... 3.00

WestNorthCentral....................................... 1.00

SouthAtlantic........................................... 0.50

EastSouthCentral....................................... 7.00

WestSouthCentral....................................... 3,00

Mountain.............................................. 1.00

Pacific................................................ 1.00

Florida................................................ 0

Arizona/NewMexico...................................... 0.33

California.............................................. 0.25

Source:EnergyInformationAdministration,Officeof IntegratedAnalysisandForecasting,

Legislation and Regulation

All interstate pipeline companies ar__assumed to have completed the switch from modified fixed variable
(MFV) to straight fixed variable (SFV) rate design by January 1994 to comply with Federal Energy
Regulatory Coml_ssion (FERC)Order 636 rate design changes. Approved transition costs are assumed
to be consistent with FERC's revised cost estimate as published by the General Accounting Office in
Natural Gas: Costs, Benefits, and Concerns Related to FERC Order 636, Final Report, November 1993 (Table
38). It is assumed that the Gas Supply Realignment (GSR) costs will be recovered over a 5-year period
beginning in 1994. Furthermore, it is assumed that 90 percent of these costs will be assigned to firm
transportation markets and 10 percent will be assigned to interruptible markets as stipulated in Order 636.
Purchased Gas Adjustment Account Balance (Account 191) costs are assumed to be collected over a 2-year
period, also beginning in 1994. These costs will be paid only by firm transportation customers.

The AE094 methodology employed in solving for the natural gas supply and demand equilibrium
assumes that marginal costs are the basis for determining market-clearing prices throughout the forecast
period. Although marginal cost pricing is currently inconsistent with past and most current practices
which use average cost pricing, a number of recent events point to a trend toward marginal pricing in the
gas industry. In addition to various aspects of Order 636, State Public Service Commissions are reviewing
and advocating unbundling in the local distribution company (LDC) markets. To meet competition, cross-
subsidization among customer classes is being eliminated, the market is being segmented for marketing
purposes, LDC gas services are being unbundled, and gas service prices are being determined through
competition. These factors lead to prices that reflect marginal pricing by customer class. How broadly and
how rapidly marginal cost pricing is adopted throughout the natural gas industry is largely a function
of implementation of recent FERC rulemaking, the level of activity in capacity release markets, and
changes in State-level regulations.

EnergyInformationAdministration/SupplementtotheAnnualEnergyOutlook1994 55



t
Table 38. FERC Order 636 Transition Costs by Pipeline Company

(1992 Dollars)

PurchasedGas
AdjustmentAccount Gas Supply

InterstatePipelineCompany Balance Realignment Total

Algonquin Gas TransmissionCo......... 0 0 0

ANR PipelineCompany ............... 0 229,882,348 229,862,348

Arkia, Inc.......................... 97,814 29,344,130 29,441,943

ColoradoInterstateGas Co............ 0 5,868,826 5,868,82e

CNG TransmissionCorp............... 78,251,012 33,256,680 111,507,e92

ColumbiaGas TransmissionCorp........ 171,174,089 0 171,174,089

ColumbiaGulf TransmissionCorp........ 0 0 0

East Tennessee NaturalGas Co ......... 0 0 0

El Paso NaturalGas Co ............... 0 0 0

Flodda Gas TransmissionCo........... 0 52,819,433 52,819,433

Great Lakes Gas TransmissionCo ....... 0 0 0

Kern RiverGas TransmissionCo ........ 0 0 0

K-N Energy, Inc..................... 0 244,534,413 244,534,413

MtdwestemGas TransmissionCo ........ 0 0 0

MississippiRiver TransmissionCorp...... 0 24,453,441 24,453,441

NationalFuel Gas SupplyCorp.......... 0 0 0

Natu,"alGas PipelineCompanyof Amedca . 0 537,975,709 537,975,709

NorthernBorderPipelineCompany ...... 0 0 0

Northem NaturalGas Co.............. 0 0 0

NorthwestPipelineCorp............... 48,907 19,500 68,407

PacificGas TransmissionCo........... 0 0 0

PanhandleEastern Pipe LineCo ........ 19,562,753 48,906,883 68,469,836

Questar PipelineCo.................. 0 0 0

SouthernNatural Gas Co .............. 0 465,593,522 465,593,522

Tennessee Gas PipelineCo............ 120,897,814 432,336,842 553,234,656

TETCO .......................... 83,028,212 546,778,947 629,807,159

Texas Gas TransmissionCorp.......... 0 171,174,089 171,174,089

TrailblazerPipelineCo ................ 0 0 0

TransconlinenlalGas P. L. Corp......... 0 0 0

TranewesternPipelineCo.............. 14,085,182 16,139,271 30,224,453

TrunkllnsGas Company .............. 14,672,085 9,781,377 24,453,441

United Gas Pipe Line Co.............. 8,749,150 20,540,891 27,290,040

WilliamsNaturalGas Company ......... 17,606,478 29,344,130 46,950,607

WIIIIstonBasin InterstateGas Co........ 0 19,562,753 29,562,753

WyomingInterstateNaturalGas Co ...... 0 0 0

Other PipelineCompanies ............. 5,022,597 225,402,041 230,424,637

Total Industry Coats ................ 531,196,072 3,143,695,225 3,674,891,297

Source: MemorandumfromElizabethMolar(FERC) to ChairmanJohn Dlngell,Responseto ChairmanDlngell'sQuestionsRegardingVariousAspects
of Order636, March 16, 1993.
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Emissions

Ambient emissionsattributabletofuelcombustionby naturalgas transmissionnetworkcompressorsare

a functionof pipelinefueluse and emissionscoefficients.An averageemissioncoefficientvectorwas

derivedforeachemissiontyperepresentedinNEMS, usingcoefficientsfordifferenttypesofcompressors

and the 1990 nationalcompositionof compressor capacity(e.g.23-percentreciprocatingengineand

77-percentgas turbines).Itisassumed thatemission controltechnologiescurrentlyused on the

compressorsand the nationa'compositionof thecompressorcapacitydo not change over theforecast.

Thus, theemissionfactorsarekeptconstantthroughouttheforecastperiod(Table39).

Table 39. PollutantEmlsslon Rate

(Thousand Pounds per Billion Cubic Feet Pipeline Fuel Use)

Pollutant Emission R6_e

Total Carbon(C) ...................................... 32,681.8

Carbon Monoxide(CO) ................................. 191.0

Carbon Dioxide(CO2) .................................. 118,728.2

Suffur Oxides(SOX) ................................... 0.8

NitrogenOxides (NOX) ................................. 1013.0

VolatileOrganicCompounds(VOC) ........................ 34.0

Methane (CH4) ....................................... 250.0

Particulates ......................................... 0.0

Source: EnvironmentalProtectionAgency,Compi/ation of Air Po//utant Emission Factors, FourthEdition,AP-42,
September, 1985, p. 3.2-2; and Energy InformationAdministration,Emissions of Greenhouse Gases in the United
States, 1985-1990, DOF__/EIA-0573(Washington,DC, September1993).
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Petroleum Market Module

The Petroleum Market Module (PMM) forecasts petroleum product prices and sources of supply for
meeting petroleum product demand. The sources of supply include crude oil (both domestic and
imported), petroleum product imports, other refinery inputs including alcohols and ethers, natural gas
plant liquids production, and refinery processing gain. In addition, the PMM estimates capacity expansion
and fuel consumption of domestic refineries.

The PMM contains a linear programming (LP) representation of refining activities in five U.S. regions.
The LP provides the marginal costs of production for a number of traditional and new petroleum
products. The LP results are used to determine end-use product prices for each Census division using
the assumptions and methods described below.

Key Assumptions

Product Types and Speclficatlons

The PMM models refinery production of the products shown in Table 40.

Table 40. Petroleum Product Categories

ProductCategory 1 SpeclflcProducts

MotorGasoline........................... TraditionalUnleaded,Oxygenated,Reformulated,
Reformulated/HighOxygen

,.letFuel................................Kerosene-type

Distillates...............................Kerosene,HeatingOil,HighwayDiesel

ResidualFuels...........................LowSulfur,HighSulfur

LiquefiedPetroleumGases..................Propane,LPG Mixed

PetrochemicalFeedstocks..................PetrochemicalNaphtha,PetrochemicalGasOil,
Propylene,Aromatics

Others.................................LubesandWaxes,Asphalt/RoadOil,StillGas,
PetroleumCoke,SpecialNaphthas

Source:EnergyInformationAdministration,Officeof IntegratedAnalysisand Forecasting.

The costs of producing new formulations of gasoline and diesel fuel that will be phased in as a result of
the Clean Air Act Amendments of 1990 (CAAA90) are determined within the LP by incorporating
specifications and demands for these fuels. The PMM assumes that the specifications for these new fuels
will remain the same as specified in current legislation.
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Motor Gasoline Specifications and Market Shares

In order to differentiate between formulations of gasoline, the following specifications are included in

PMM: octane, oxygen content, Reid vapor pressure (RVP), benzene content, aromatic content,
lead/manganese content, sulfur content, and olefin content. Beginning in 1995, reformulated 3asoline
must meet the specifications of a simple model developed by the Environmental Protection Agency (EPA)
which allows no lead content, limits benzene content to 1.0 percent and aromatics content to 25 percent
by volume, requires an oxygen content of 2.0 percent by weight, and caps nitrogen oxide emissions at a
baseline level. The PMM does not incorporate the complex model which the EPA is still developing. The

complex model could establish different specifications for post-1997 reformulated gasoline.

New requirements for RVP are seasonal and are not consistent across different areas of each refining
region, or Petroleum Administration for Defense (PAD) district. The PMM assumes that these variations
in RVP are captured in the following annual averages:

PAD District l - 9.6 psi

PAD District II .-9.6 psi
PAD District Ill - 9.6 psi
PAD District IV - 9.6 psi
PAD District V - 9.2 psi

These annual average specifications are based on population data and seasonal consumption.

The seasonal element of the oxygen requirements is handled by market shares. Within the PMM, total
gasoline demand is disaggregated into demand for traditional, oxygenated, reformulated, and
reformulated/high-oxygen gasolines by applying assumptions about the annual market share for each

type. The shares change over time based on assumptions about market penetration of new fuels. Annual
assumptions for each region account for the seasonal and city-by-city nature of the regulations. (See
Table 41 for AE094 market share assumptions.) The market shares reflect the mandated use of
reformulated blends in nonattainment areas as well as assumptions about opt-in and sp_ilover demand
from outside of these areas. AE094 assumes a 5-percent spillover of oxygenated and reformulated
gasoline into attainment areas. The oxygenated gasoline shares assume wintertime participation of 39
carbon monoxide nonattainment areas and year-round participation of Minnesota beginning in 1995.
AE094 also assumes that, starting in 1995, reformulated gasoline will be consumed in the nine required
areas plus additional areas that have already announced intentions to opt-in. 73 By 1996, all ozone
nonattainment areas designated as moderate are assumed to opt-in to the reformulated gasoline program
and all serious nonattainment areas are assumed to opt-in by 1997. The moderate areas are assumed to
opt-in first because plans for solving ozone pollution problems in these areas (State Implementation Plans)
must be submitted to the EPA before those of serious nonattainment areas.

The CAAA90 provided for special treatment of California that would allow different specifications for
oxygenated and reformulated gasoline in that State. In 1992, California requested a waiver from the

wintertime oxygen requirements of 2.7 percent, reducing the requirement to a range of 1.8 to 2.2 percent.
The PMM assumes that PAD District V refiners must meet the California specifications. Iherefore, for
1993-1994, the specifications for oxygenated gasoline in PAD District V meet a 2.0-percent standard.
Starting in 1996, the specifications for reformulated gasoline in PAD District V are the same as California
standards.

7_Requiredareas: Baltimore, Chicago, Hartford, Houston, LosAngeles, Milwaukee, New York City, Philadelphia, and San
Diego. 1995Opt-ins:Texas, District of Columbia, New Jersey, Maryland, Delaware, New York, Connecticut, Virginia, New

. Hampshire, Massacht_setts, Pennsylvania, Maine, and Rhode Island.
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Table 41. Percent Market Share for Gasoline Types by Census Division

Ceneue Division

G.eolln. Type/Y..r I 1 1 2 1 3 1 41616 7 J . 9

TradltJonal Guollne

1990-1991 ...... I00.00 I00.00 I0000 I00,00 I00.00 I00.00 I00.00 I00,00 I00.00

1992 .......... 96.47 89.10 100.00 100,00 100.00 100,00 100,00 95,63 87,20

1993 .......... 89.31 66.97 100,00 100.00 I00.00 100.00 100.00 8637 6120

1994 .......... 89.31 66.97 100.00 100.00 100.00 100.00 100.00 86,77 6t, 20

1995 .......... 9.05 7,69 75.82 83,93 79.00 100.00 70.15 86,77 36,53

1996 .......... 9.05 7.69 35,00 72.90 57.02 67,43 66.39 66,62 17,81

1997 forward .... 9.05 7.69 35.00 62,97 50.18 67.43 63,65 66.62 17.81

Oxygenated Gssollne (2.7% oxygen)

1990-1991 ...... 0.00 0,00 0,00 0.00 0,00 0,00 0,00 0.00 0.00

1992 .......... 3.53 10,90 0.00 0.00 0,00 0,00 0,00 4.37 12,80

1993 .......... 10.69 33,03 0.00 0.00 0,00 0,00 0,00 13,23 38.80

1994 .......... 1069 33.03 0.00 0.00 0.00 0.00 0.00 13.23 38.80

1995 .......... 0.00 0.00 0.00 16.07 0.00 0,00 0.00 13.23 17.77

1996 .......... 0.00 0,00 0.00 16,07 0.00 0.00 0,00 8,82 6,13

1997 forward .... 0.00 0.00 0.00 26.00 0,00 0,00 0,00 8.82 6,13

Reformulated. Oxygenated Guollne (2.7% oxygen)

1990-1991 ...... 0.00 0,00 0.00 0.00 0,00 0,00 0,00 0,00 0,00

1992 .......... 0.00 0,00 0,00 0.00 0.00 0,00 0,00 0,00 0.00

1993 .......... 0.00 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0,00

1994 .......... 0.00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00

1995 .......... 10,69 32,15 0.00 0,00 0.00 0,00 0,00 0.00 0,00

1996 ......... 10,69 32.15 0,00 0,00 0.00 0,00 0,00 0.00 0.00

1997 forward .... 10,(.;9 32.15 0.00 0,00 0.00 0.00 0,00 0.00 0.00

Reformulated Gnoline (2.0% oxygen)

1990-1991 ...... 0.00 0.00 0,00 0.00 0,00 0.00 0,00 0.00 0,00

1992 .......... 0,00 0,00 0,00 0.00 0.00 0.00 0,00 0,00 0.00

1993 .......... 0,00 0,00 0,00 0,00 0,00 0.00 0,00 0.00 0.00

1994 .......... 0.00 0.00 0,00 0,00 0.00 0.00 0,00 0.00 0.00

1995 .......... 80,26 60,16 24.18 0,00 21.00 0,00 29.87 0.00 45,'/0

1996 .......... 80,26 60,16 65,00 11,03 42.98 32.57 33,61 24,55 76,06

1997 forward .... 80.26 60.16 65,00 11.03 49.82 32.57 36,35 24.55 76.06

Source: EnergyInformationAdministration,Officeof IntegratedAnalysisand Forecasting.

Diesel Fuel Specifications and Market Shares

In order to account for diesel desulfurization regulations, low-sulfur diesel is differentiated from other
distillates. Specifications for sulfur, aromatics content, and for cetane index are included in the PMM.
Diesel fuel supplied to Census Division 9 is assumed to meet California Air Resources Board requirements
which are more severe than Federal specifications.
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The PMM contains a sharing methodology to allocate distillate demands between low- and high-sulfur.
Market shares for low-sulfur diesel and distillate fuel are estimated based on data from EIA's annual Fuel

Oil and Kerosene Sales Report. Since about 20 percent of current demand in the transportation sector is
off-highway, 80 percent of transportation demand for distillate fuel is assumed to be low-sulfur.
Consumption of low-sulfur distillate outside of the transportation sector is assumed to be zero.

End-Use Product Prices

End-use petroleum product prices are based on marginal costs of production plus production-related fixed
costs plus distribution costs and taxes. The marginal costs of production are determined by the model
and represent variable costs of production including additional costs for meeting reformulated fuels
provisions of the CAAA90. Fixed refinery costs include fixed operating costs, 74a 4-percent return on
assets, and environmental costs associated with controlling pollution at refineries 7s (Table 42). Assuming

that refinery-related fixed costs are recovered in the prices of light products, fixed costs are allocated
among the prices of liquefied petroleum gases, gasoline, distillate, and jet f,_el. These costs are based on
average annual estimates and are assumed constant over the forecast period.

Table 42. Summary of Fixed Costs by Petroleum Administration for Defense Districts

(1992 Dollars per Barrel)

PAD PAD PAD PAD PAD
Cost Category District I District II District Ill District IV District V

Fixed Operating Costs ......... 3.19 2.05 2.43 2.01 3.06
Return on Assets at 4 Percent... 0.29 0.17 0.25 0.22 0.28
Environmental Costs .......... 0.28 0.34 0.33 0.43 0.37
Total ..................... 3.76 2.56 3.01 2.66 3.71

Source: Energy InformationAdministration, Office of Integrated Analysis and Forecasting.

The costs of distributing and marketing petroleum products are represented by adding fixed distribution
costs to the marginal and refinery fixed costs of products. The distribution costs are applied at the Census
division level (Table 43) and are assumed constant throughout the forecast and across scenarios.
Distribution costs for each product, sector, and Census division represent average historical differences
between end-use and wholesale prices. State and Federal taxes are also added to certain products to
determine final end-use prices (Table 44).

Crude Oil Quality

In the PMM, the quality of crude oil is characterized by average gravity and sulfur levels. Both domestic
and imported crude oil are divided into five categories as defined by the ranges of gravity and sulfur
shown in Table 45.

A "composite" crude oil with the appropriate yields and qualities is developed for each category by
averaging the characteristics of specific crude oil streams that fall into each category. While the domestic
and foreign categories are the same, the composite crudes for each categcry may differ because different
crude streams make up the composites. For domestic crude oil, an estimate of total production is made

first, then shared out to each of the five categories based on historical data. For imported crude oil, a
separate supply curve is provided for each of the five categories.

74Fixed operating costs include payroll, maintenance, labor and materials, depreciation, and other expenses.
75Environmental cost estimates are based on National Petroleum Council, U.S. Petroleum Refining - Meeting Requirements

for CleanerFuels and Refineries,Volume I (Washington, DC, August 1993).
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Table 43. Petroleum Product End-Use Markups by Sector and Census Division
(1992 Dollarsper Million Btu)

Census Division

Residential Sector

DistillateFuel Oil ............ 2,59 2.94 2.09 1,94 2.92 2,05 1,27 1.88 2.56

Gasoline .................. 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00

Kerosene .................. 3.13 3,42 2,67 2.39 2.79 1,85 1,85 5.10 6.69

LiquefiedPetroleumGases ..... 8.66 8.43 6.02 3.70 7.97 6,63 5.73 5.52 8.44

Commercial Sector

DistillateFuel Oil ............ 0.87 0.74 0.21 0.11 0.29 0.21 0.25 0.17 0.31

Gasoline .................. 1,09 1,04 0.94 1.23 1.03 1.21 1.27 1,10 0,89

Kerosene .................. 1.08 0.58 0,22 0.79 0.64 1.37 0.83 0.79 0.79

LiquefiedPetroleumGases ..... 7,90 7.31 4.86 4.11 6.85 4,22 1.81 4,26 6,44

Low-SulfurResidualFuel Oil .... 0.11 0,33 0,29 0,36 0.33 0.10 -0.04 -0.46 0.65

Utility Sector

DistillateFuelOil ............ -0.07 0,19 0.18 0.16 -0.06 0.52 0,41 0.25 0.52

High-SulfurResidualFuel Oil .., -0.22 0,17 0.82 0.41 0,01 -0.04 0.41 0.79 0,30

Low-SulfurResidualFuel Oil .... -0.02 0.14 1.37 0.83 0.13 2.33 0.80 0,80 1.28

Transportation Sector

DistillateFuel Oil ............ 1,64 1.35 0,91 1,00 1,05 0.86 0,99 1.05 1.37

Ethanol ................... 0,00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0,00

Gasoline .................. 1.06 0,97 0.92 1.16 0,98 1,22 1.26 1.03 0,81

High-SulfurResidualFuelOil .., -0,29 0,08 0.75 -0.01 -0,11 -0.30 0.65 0.87 0.59

Jet Fuel ................... 0,05 0,04 -0.18 -0.16 -0,43 0.07 0.05 -0.29 0.13

Liquefied Petroleum Gases ..... 9.25 7.86 5.64 3.94 6.95 4.75 1,47 4.39 6,40

Methanol .................. 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.00

Industrial Sector

Asphalt and Road Oil ......... 1.18 1.04 1,47 1.99 1.10 1.24 1,40 1,88 62,02

Distillate Fuel Oil ............ 0.74 0.60 0.58 0.53 0.66 0.48 0.53 0.46 0,54

Gasoline .................. 1.08 0.95 0.92 1.26 0.98 1.23 1,26 1.15 0,92

Kerosene .................. 1.41 0.60 0,62 0.06 0.57 0.82 0,22 0,06 0.65

Liquefied Petroleum Gases ..... 8.25 7.22 5.54 3.38 6.68 3.79 0.68 4.01 6,38

Low-SulfurResidualFuelOil .... 0.07 0.24 0,29 0.27 0.35 0.47 -0,01 -0.14 0,43

Sources: Markupsbasedon data fromEnergyInformationAdministration(EIA),EIA-782A,"Refiners'/GasPlantOperators'Monthly
Petroleum ProductSales Report"; EIA, EIA-782B, "Resellers'/Retailers'MonthlyPetroleum Report ProductSales Report"; EtA,
FERC-423, "MonthlyReportof Cost_.ndQualityof Fuels for ElectricPlants";EIA, EIA-759 "MonthlyPowerPlant Report";EIA, State
Energy Data Report 1991, DOE/EIA-0214(91) (Washington,DC, May 1993); State Energy Price and Expenditures Report 1990,
DOE/EIA-0376(90)(Washington,DC, September1992);and EIA, Petroleum MarketingAnnual 1992,DOE/EIA-0487(92) (Washington,
DC, July 1993).
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Table 44. Taxes on Petroleum Transportation Fuels by Census Division

(1992 Dollarsper MillionBtu)

Can=us Dlvimon

Gasoline" ....................... 3,00 2,77 2.77 2.51 2.36 2.57 2,66 2.68 2,92

Diesel ......................... 2.92 2,97 2.89 2.68 2,38 2.60 2,77 2,66 3.00

LiquefiedPetroleumGases .......... 1,50 1.50 1,50 1,50 1,50 1,50 1,50 1,50 1,50

Methanol ....................... 4,48 4.11 3,91 3,74 3,43 3,89 4,02 4,03 3.77

Ethanol ........................ 3,68 3.38 3.23 3.09 2,84 3,20 3.31 3,32 3.10

Additional 1994

Gasolinee ....................... 0,34 0.34 0,34 0.34 0,34 0,34 0,34 0.34 0.41

Diesel ......................... 0,30 0.30 0.30 0.30 0,30 0,30 0,30 0,30 0.37

LiquefiedPetroleumGases .......... 0,46 0,46 0,46 0,46 0,46 0,46 0,46 0,46 0.46

Methanol ....................... 0,63 0,63 0,63 0,63 0.63 0,63 0,63 0,63 0,63

Ethanol ........................ 0.51 0,51 0.51 0,51 0,51 0,51 0,51 0,51 0.51

Additional 1996

Jet Fuel ........................ 0.31 0,31 0,31 0,31 0,31 0,31 0,31 0,31 0,31

"Tax also applies togasoline consumedin the commercialand industrialsectors,
Sources: Aggregatedfrom EnergyInformationAdministration,Petro/eum Marketing Monthy, DOE/EIA-0380(93/10) (Washington,

DC, October 1993), Table EN1; California PropositionNos, 108 and 111.

Table 45. Crude 011Specifications

Sulfur Gravity
Crude011Categories (percent) (degreesAPI)

Low Sulfur Light .................... 0 - 0.5 >24

Medium Sulfur Heavy ................ 0.35 - 1.1 >24

High Sulfur Light .................... >1.1 >32

High Sulfur Heavy ................... >1.1 24 - 33

High Sulfur Very Heavy ............... >0 0 - 23

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

Regional Assumptions

PMM refining regions are the five Petroleum Administration for Defense (PAD) districts. Individual
refineries are aggregated into one linear programming representation for each PAD district region. In
order to interact with other NEMS modules with different regional representations, certain PMM inputs
and outputs are converted from a PAD district to a non-PAD district regional structure and vice-versa.

Capacity Expansion Assumptions

PMM models capacity expansion for distillation capacity, vacuum distillation, hydrotreating, coking, fluid
catalytic cracking, hydrocracking, alkylation, and methyl tertiary butyl ether (MTBE) manufacture.
Capacity expansion occurs by processing unit, starting from base year capacities established by PAD
district using historical data. Expansion is determined when the value received from the additional
product sales exceeds the investment and operating costs of the new unit. The investment costs assume
a 15-percent rate of return over a 15-year plant life. Expansion through 1993 is determined by adding to

Energy Information Admlnlatratlon/Supplement to the Annual Energy Outlook 1094 63



the existing capacities of units planned and under construction that are expected to begin operating during
this time. Capacity expansion is done in 3-year increments. For example, after the model has reached
a solution for forecast year 1993, the PMM looks ahead and determines the optimal capacities given the
demands and prices existing in the 1996 forecast year. The PMM then allows 50 percent of that capacity
to be built in forecast year 1994, 25 percent in 1995, and 25 percent in 1996. At the end of 1996, the cycle

begins anew.

Additions to crude oil distillation capacity or downstream processing units are assumed to be limited due
to environmental restrictions and difficulty in obtaining permits. A limit on capacity expansion of 300,000

barrels per day was assumed for each refining region. Only one region, PAD District III, reached this
constraint.

Legislation

The PMM reflects recent national and regional legislative and regulatory changes that will affect future

petroleum supply and product prices. It incorporates taxes imposed by the 1993 Budget Reconciliation
Act as well as costs resulting from environmental legislation.

The Budget Reconciliation Act imposes a tax increase of 4.3 cents per gallon on transportation fuels

including gasoline, diesel, liquefied petroleum gases, and jet fuel. Except for jet fuel, the tax began on
October 1, 1993, and takes effect in the PMM in forecast year 1994. Jet fuel has been granted a 2-year
delay.

With a goal of reducing tailpipe emissions in areas failing to meet Federal air quality standards
(nonattainment areas), Title II of the CAAA90 established regulations for gasoline formulation. Starting
in November 1992, gasoline sold during the winter in 39 carbon monoxide nonattainment areas was

required to be oxygenated. 76 Starting in 1995, gasoline sold in nine major U.S. cities which are the most
severe ozone nonattainment areas must be reformulated to reduce volatile organic compounds (which
contribute to ozone formation) and toxic air pollutants, as well as meet a number of other new

specifications. Additional areas with less severe ozone problems may choose to "opt-in" to the
reformulated gasoline requirement. In a few metropolitan areas with both ozone and carbon monoxide
problems, the requirements for oxygenated and reformulated gasoline will overlap. In other words,
during the winter months a reformulated/high oxygen gasoline will be required. 77

Title II of the CAAA90 also established regulations on the sulfur and aromatics content of diesel fuel.

Starting October 1, 1993, all diesel fuel sold for on-highway use must contain less sulfur and meet new
aromatics or cetane level standards.

A number of pieces of legislation are aimed at controlling air, water, and waste emissions from refineries

themselves. The PMM incorporates related environmental investments as refinery fixed costs. The
estimated expenditures are based on results of the 1993 National Petroleum Council Study. 78 These
investments reflect compliance with Titles I, III, and V of CAAA90, the Clean Water Act, the Resource
Conse_'vation and Recovery Act, and anticipated regulations including the phase-out of hydrofluoric acid
and a broad-based requirement for corrective action. No costs for remediation beyond the refinery site
are included.

Emissions

Emissions attributable to the combustion of fuel at refineries are estimated by the industrial module.

76Oxygenatedgasoline must comain an oxygen content of 2.7 percent by weight.
7VGasolinethat meets the requirements of reformulated gasoline and has an oxygen content of 2.7 percent by weight.
78National Petroleum Council, U.S. Petroleum Refining - Meeting Requirementsfor CleanerFuels and Refineries,Volume I

(Washington, DC, August 1993).
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Coal Market Module

The Coal Market Module (CMM) provides forecasts of U.S. coal production, consumption, exports,
distribution, and prices. The CMM comprises three submodules: the Coal Production Submodule, the
Coal Distribution Submodule, and the Coal Export Submodule.

Key Assumptions

Coal Production Submodule

The Coal Production Submodule (CPS) generates a different set of supply curves for the CMM for each

year of the forecast. Separate supply curves are developed for each of 16 supply regions, 16 coal types,
and 2 mine types (surface or underground). The supply curves generated reflect the relationship between
capacity utilization and minemouth prices in the short-run. In addition, annual adjustments to the CPS
supply curves are made to reflect the effects of reserve depletion and changes in labor productivity and
factor input costs (labor and diesel fuel).

To estimate annual production capacity for each supply curve, the CPS makes use of projections of
planned coal-fired capacity additions (net of retirements) from the Electricity Market Module and coal

distribution projections from the CDS. Projections for labor costs are provided by the Macroeconomic
Activity Module, and diesel fuel costs are obtained from the Petroleum Market Module.

The key assumptions underlying the CPS are:

• Estimates of recoverable coal reserves are based on the EIA Demonstrated Reserve Base (DRB) of

in-ground coal resources of the United States. Resource estimates from the DRB are correlated
with data on coal quality and geological characteristics from other sources to create a Coal
Reserves Data Base. Estimates are developed on a regionally disaggregated basis. Recoverable
coal reserves in the United States are estimated at 261 billion short tons. Low-sulfur recoverable

coal reserves are estimated to total nearly 100 billion short tons, with 87 percent concentrated in
the West.

° Coal producers face lead-time constraints for bringing new production capacity on line to meet
increased demand. In the CPS, it is assumed that coal producers add new mine capacity in
response to long-term changes in coal demand and that lowest- cost reserves will be mined first.

The CPS uses projections of coal-fired generating capacity from the Electricity Market Module as
an indicator of long-term growth in coal demand.

° In the short term, mining costs are assumed to vary with changes in capacity utilization of mines,
labor productivity, ar,d factor input costs. In the CPS, factor input costs are represented by
projections of diesel fuel prices from the Petroleum Market Module and labor costs from the
Macroeconomic Activity Module.

° Between 1978 and 1990, U.S. coal mining productivity increased at an average rate of 6.6 percent
per year. The major factors underlying these gains were falling coal prices, structural change in
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the industry, and technological improvements in coal mining79 Based on the expectation that
further penetration of certain more productive mining technologies, such as longwalls and large
capacity surface mining equipment, will gradually level off, productivity improvements are
assumed to continue, but to decline in magnitude. Different rates of improvement are assumed
by region and by mine type, surface and deep. The following general pattern applies for the rate
of improvement: from 1990 to 2000, declining from 6 to 2 percent per year; and from 2000 to 2010,
declining from 2 to 1 percent.

• The CPS accounts for the retirement of existing mines over the forecast by annually decrementing
the segment of coal supply curves represented by existing mines. The decrements used for this

year's forecast, by coal supply region, mining method, and year, are shown in Tables 46 and 47.

Table 46. Retirement of Existing Underground Mine Production Capacity a in the Coal Production
Submodule, 1995-2010

(Fractions)

o° . [ ,,, [ ,oooFoo, ,o,o
Pennsylvania, Ohio, Maryland .................... 0.09 0.20 0.33 0.63
West Virginia, North ........................... 0.18 0.34 0.46 0.71
West Virginia, South ........................... 0.42 0.68 0.76 0.89
Kentucky, East ............................... 0.57 0.83 0.92 0.93
Virginia, Tennessee ........................... 0.43 0.61 0.80 0.92
Alabama ................................... 0.02 0.09 0.30 0.34
Kentucky, West .............................. 0.28 0.39 0.62 0.72
Illinois, Indiana ............................... 0.04 0.29 0.56 0.67
Arkansas, Iowa, Kansas, Missouri, Oklahoma ......... -.......
Texas, Louisiana ............................. -.......
North Dakota, South Dakota, Montana .............. -.......
Wyoming, East ............................... - .......
Wyoming, West .............................. 0.07 0.07 0.07 1.00
Arizona, New Mexico, Colorado, Utah .............. 0.17 0.25 0.32 0.41
Washington, Oregon, California ................. - .......
Alaska ..................................... -.......

aRepresents existing production capacity in 1990.
-- = no existing underground production capacity in these rugions.
Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

Coal Distribution Submodule

The Coal Distribution Submodule (CDS) determines the least-cost (minemouth price plus transportation
cost) supplies of coal by supply region for a given set of coal demands in each demand sector in each
demand region using a heuristic algorithm which compares alternative sources. Production and
distribution are computed for 16 supply and 23 demand regions for 23 demand subsectors.

The projected levels of industrial, coking, and residential/commercial coal demand are provided by the
Industrial, Commercial, and Residential Demand Modules; electricity coal demands are provided by the
Electricity Market Module and coal export demands are provided by the Coal Export Submodule. Coal
supply curves are provided by the CPS.

_Energy Information Administration, The U,S, CoalIndustry, 1970-1990:TwoDecadesofChange,DOE/EIA-0559(Washington,
DC, November lg92),
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Table 47. Retirement of Existing Surface Mine Production Capacity a in the Coal Production
Submodule, 1995-2010

(Fractions)

I 1., I .ooo[ .o. I .1o
Pennsylvania, Ohio, Maryland .................... 0.50 0.64 0.81 0.83
West Virginia, North ........................... 0.66 0.66 1.00 1.00
West Virginia, South ........................... 0.48 0.80 0.98 0.98
Kentucky, East ............................... 0.60 0.84 0.93 0.97
Virginia, Tennessee ........................... 0.74 0.89 0.94 0.94
Alabama ................................... 0.41 0.43 0.61 0.84
Kentucky, West .............................. 0.63 0.76 0.98 0.98
Illinois, Indiana ............................... 0.48 0.68 0.80 0.91
Arkansas, Iowa, Kansas, Missouri, Oklahoma ......... 0.33 0.36 0.41 0.41
Texas, Louisiana ............................. 0.00 0.00 0.01 0.01
North Dakota, South Dakota, Montana .............. 0.06 _.07 0.17 0.22
Wyoming, East ............................... 0.00 0.05 O.17 0.45
Wyoming, West .............................. 0.00 0.07 0.16 0.37
Arizona, New Mexico, Colorado, Utah .............. 0.14 0.14 0.21 0.36
Washington, Oregon, California ................... 0.00 0.00 0.00 0.58
Alaska ..................................... 0.00 0.00 0.00 0.00

aRepresents existing production capacity in 1990.
Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

The key assumptions underlying the CDS are:

• In the CDS, base-year transportation costs are estimates of average transportation costs for each
origin-destination pair. These costs are computed as the difference between the average delivered

price for a demand region (by sector and for export) and the average minemouth price for a
supply region. Delivered price data are from Form EIA-3, "Quarterly Coal Consumption Report-
Manufacturing Plants," Form EIA-5, "Coke Plant Report-Quarterly," Federal Energy Regulatory
Commission (FERC) Form 423, "Monthly Report of Cost and Quality of Fuels for Electric Plants,"
and the U.S. Bureau of the Census' Monthly Report EM-522. Minemouth price data are from
Form EIA-7A, "Coal Production Report."

Coal transportation costs are assumed to change uniformly over time across all regions and

demand sectors. Transportation rates are escalated over time in response to projected variations
in Reference Case fuel costs (No. 2 diesel fuel), labor costs (railroad related wage plus wage

supplements), and other rail-industry related operating costs (material and supplies, equipment
rent, purchased services, depreciation, interest, and taxes). The transportation rate escalators used
for all five AE094 scenarios are shown in Table 48.

• Available data on utility coal contracts (volume, duration, coal type, and origin and destination
of shipments) are incorporated into the CDS to represent coal shipments under contract. The
contract data are based on FERC Form 423, "Monthly Report of Cost and Quality of Fuels for

Electric Plants," supplemented with information on contract duration from the Coal
Transportation Rate Data Base (CTRDB) maintained by the EIA. These existing contracts are
honored through their reported expiration date. Most of these contracts expire by the year 2000.
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Table 48. Transportation Rate Escalators, 1991-2010
(1987=1.0000)

Transpo_ation
Year Escalators

1991 ................................... 1.0221
1992 ................................... 1.0231
1993 ................................... 1.0060
1994 ................................... 1.0141
1995 ................................... 1.0147
1996 ................................... 1.0164
1997 ................................... 1.0181
1998 ................................... 1.0207
1999 ................................... 1.0246
2000 ................................... 1.0279
2001 ................................... 1.0328
2002 ................................... 1.0362
2003 ................................... 1.0405
2004 ................................... 1.0432
2005 ................................... 1.0452
2006 ................................... 1.0475
2007 ................................... 1.0499
2008 ................................... 1.0527
2009 ................................... 1.0583
2010 ................................... 1.0629

Source: Energy Information Administration,Office of Integrated Analysis and Forecasting.

Coal Export Submodule

The Coal Export Submodule (CES) is a linear program (LP) which provides annual forecasts of U.S. steam
and metallurgical coal exports, in the context of world coal trade, for input to the CMM. The LP
determines the pattern of world coal trade flows that minimize the production and transportation costs
of meeting a pre-specified set of regional coal import demands. It does this subject to constraints on

export capacity, trade flows, and sulfur emissions.

The CES projects steam and metallurgical coal trade flows from 16 coal-exporting regions of the world
to 20 import regions for 4 coal types (coking, low-sulfur steam, high-sulfur steam, and subbituminous).

The CES includes five U.S. export regions and four U.S. import regions.

The key assumptions underlying the CES are:

• The coal market is competitive. In other words, no large suppliers or group of producers are able
to influence the price through adjusting their output. This means suppliers gain no producer
surplus. Producers' decisions on how much and who they supply to are driven by their costs,
rather than prices being set by perceptions of what the market can bear. In this situation the
buyer gains the full consumer surplus.

• Coal buyers (importing regions) will tend to spread their purchases among several suppliers in
order to reduce the impact of supply disruption, even though this will add to their purchase costs.
Similarly, producers will choose not to rely on any one buyer and will diversify their sales.
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* While subbituminous coal is included, use of this coal is constrained by the capacity of
subbituminous coal-fired plants in an import region and the extent that it can be
substituted/blended.

- Coking coal is treated as homogeneous. The model does not address quality parameters that
define coking coals_ The values of these quality parameters are defined within small ranges and
affect world coking flows very little.

Data inputs to the CES:

* In the CES, U.S. coal exports are determined, in part, by the projected level of world coal import

demand. World steam and metallurgical coal import demands for the AE094 forecast scenarios
are shown in Tables 49 and 50.

Table 49. World Steam Coal Import Demand by Import Region, 1995-2010

(Million Metric Tons of Coal Equivalent)

Import .qeglons" I 1095 ] 2000 2005 2010

l I

The Americas ................................ 17.9 24.5 26.3 30.0
UnitedStates................................ 6.0 8.2 8.6 9.5
Canada .................................... 7.8 7.5 7.0 6.0
Mexico ..................................... 1.3 2.8 3.7 6.2
South America ............................... 2.8 6.0 7.0 8.3

Europe ..................................... 102.3 126.8 151.5 169.1
Scandinavia ................................. 16.0 15.1 14.6 13.7
U.K./Ireland ................................. 8.7 15.4 22.6 27.3
Germany ................................... 9.8 14.0 16.6 24.1
Other NW Europe ............................. 28.9 32.6 36.8 37.3
Iberia ...................................... 15.0 17.3 19.9 20.0
Italy ....................................... 10.6 14.2 17.8 18.6
Med/E Europe ............................... 13.3 18.2 23.2 28.1

Asia ........................................ 114.4 160.8 214.6 242.2
Japan ..................................... 60.9 86.5 107.9 118.0
East Asia ................................... 35.2 45.5 60.0 68.5
China/Hong Kong ............................. 9.5 13.3 18.8 22.3
ASEAN .................................... 4.5 6.3 11.7 16.2
indian Sub .................................. 4.3 9.2 16.2 17.2

Total ....................................... 234.6 312.1 392.4 441.3

almport Regions: United States: UnitedStates;Canada: Canada; Scandinavia:Denmark, Finland,Norway,Sweden;
U.KJlreland: Ireland,UnitedKingdom;Germany: Austria, Germany;Other NW Europe: Be'lgium,France,Luxembourg,
Netherlands; Iberia: Portugal,Spain; Italy: Italy;Med/E Europe: Algeria, Bulgaria, Croatia, Egypt,Greece, Israel, Malta,
Morocco, Romania, Tunisia, Turkey; Mexico: Mexico; South America: Argentina, Brazil, Chile; Japan: Japan; East
Asia: North Korea, South Korea, Taiwan; China/Hong Kong: China, Hong Kong; ASEAN: Malaysia, Philippines,
Thailand; Indian Sub: Bangladesh, India, Iran, Pakistan, Sri Lanka.

Notes: One "metric ton of coal equivalent" contains 27.78 million Btu. Totals may not equal sum of components due
to independent rounding.

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.
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Table SO. WoHd Metallurgical Coal import Demand by Import Region, 1995-2010

(Million Metric Tons of Coal Equivalent)

Import Regionss I 1995 2000 2005 2010

The Americas ................................ 18.4 18.0 17.6 16.7
UnitedStates ................................ 0.0 0.0 0.0 0.0
Canada .................................... 4.0 4.0 3.5 3.0
Mexico ..................................... 1.6 1.5 1.7 1.4
SouthAmerica ............................... 12.8 12.5 12.4 12.3

Europe ..................................... 50.2 47.2 47.9 46.8
Scandinavia ................................. 2.4 2.0 1.8 1.7
U.K./Ireland ................................. 8.1 7.4 7.1 8.7
Germany ................................... 3.8 3.9 8.0 7.5
Other NW Europe ............................. 12.5 10.7 10.1 9.3
Iberia ...................................... 1.5 1.7 1.8 1.5
Italy ....................................... 4.4 3.9 3.7 3.5
Med/E Europe ............................... 17.5 17.6 17.6 16.6

Asia ........................................ 87.9 84.0 81.5 76.9
Japan ..................................... 59.1 52.7 49.1 45.5
EastAsia ................................... 17.1 19.2 19.1 18.2
ChinaJHongKong ............................. 2.2 2.2 2.7 3.2
ASEAN .................................... 0.0 0.0 0.0 0.0
IndianSub .................................. 9.5 9.9 10.6 10.0

Total ....................................... 156.5 149.2 147.0 140.4

almportRegions:United States: UnitedStates;Canada: Canada;Scandinavia: Denmark,Finland,Norway,Sweden;
U.KJIrelend: Ireland,UnitedKingdom;Germany:Austria,Germany;Other NW Europe: Belgium,France,Luxembourg,
Netherlands;Iberla: Portugal,Spain;Italy: Italy;Med/E Europe:Algeria,Bulgaria,Croatia,Egypt,Greece,Israel,Malta,
Morocco,Romania,Tunisia,Turkey;Mexico: Mexico;South America: Argentina,Brazil, Chile;Japan: Japan; East
Asia: NorthKorea, South Korea,Taiwan; China/Hong Kong: China, Hong Kong; ASEAN: Malaysia, Philippines,
Thailand;Indian Sub: Bangladesh,India, Iran, Pakistan,Sri Lanka.

Notes: One "metrictonofcoalequivalent"contains27.78 millionBtu. Totalsmay notequal sumofcomponentsdue
to independentrounding.

Source: EnergyInformationAdministration,Office of IntegratedAnalysisand Forecasting.

Legislation

It is assumed that provisions of the Energy Policy Act of 1992 that relate to the future funding of the
Health and Benefits Fund of the United Mine Workers of America will have no significant effect on
estimated production costs, although liabilities of company's contributions will be redistributed. The

electric utility demand for coal, which represented over 86 percent of domestic coal demand in 1990,
incorporates the provisions of the Clean Air Act Amendments of 1990. It is assumed that utilities will be
granted the full flexibility to meet the specified reductions in sulfur dioxide emissions.

Emissions

Carbon emissions from coal combustion are estimated for the electricity, industrial (industrial steam and
coking), residential, and commercial sectors. Methane emissions, which occur during the extraction,
preparation, transport, and storage of coal, are not modeled or reported.
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Renewable Fuels Module

The Renewable Fuels Module (RFM)consists of seven highly distinct submodules that represent the major
renewable energy technologies. Some, such as ethanol and other biomass products, are fuels in the
conventional sense of the word, while others, such as wind and solar radiation, are energy sources that
do not require the production of a fuel. A common feature that extends across all renewable energy forms
is that consumption of the energy form today does not lessen the supply of that form in the future. The
technologies cover the gamut of commercial market penetration, from hydroelectric power, which was the
original source of electricity generation and is a mature and possibly declining source, to new power
systems using wind, solar, biomass and geothermal energy, which in some cases require technological
innovation to become cost effective or have inherent characteristics, such as intermittency, which make
their penetration into the electricity grid dependent upon new methods for utility system planning or
upon low-cost energy storage.

Because of the high degree of diversity of the energy forms within the RFM, the submodules of the RFM
have interaction only with modules and submodules outside of the RFM rather than links with other RFM
submodules. These interactions occur through common elements of the model with the Electricity Market
Module (EMM) and the Petroleum Market Module (PMM) for ethanol. Because of the high level of
integration with these other National Energy Modeling System (NEMS) modules, the final outputs (levels
of consumption and market penetration over time) for renewable energy forms are largely dependent
upon assumptions in those other modules. The RFMincludes the investment tax and energy production
credits called for in the Energy Policy Act of 1992 for the appropriate energy types.

Three renewable fuels are used in either cogeneration or industrial electricity generation. They are
biomass, hydroelectric power, and municipal solid waste (MSW) which provide 16 percent, 2 percent, and
less than 1 percent of the power, respectively.

Key Assumptions

Dispersed Renewables

Dispersed renewables, technologies in which the energy is consumed at the site of its production, are
modeled within the demand modules. The dispersed renewables included in the demand modules of
NEMS are biomass, solar thermal, and geothermal heat pumps. Dispersed wind (electric and nonelectric)
and dispersed photovoltaics (including distributed grid-connectedMi.e., at the substation
levelMgeneration) are not included in NEMS. Additionally, passive solar applications are not included
in NEMS.

Electric Power Generation

The RFM specifically and NEMS in general considers only grid-connected, central-power generation. This
means that distributed sources such as some types of photovoltaic, Stirling engine solar, and wind
generation that is not from a central power station are not included in the energy balances for the AE094.
The renewable submodules that interact with the EMM are the hydroelectric power, solar, wind,
geothermal, wood, and MSW submodules. Each provides specific data that characterize that resource in
a representative manner. In addition, a set of cost and performance data is provided directly to the EMM.
These data are central to the build and dispatch decisions of the EMM. The data are presented in
Table 51.
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I
Table 51. Renewable Fuels Cost and Performance Data

(1987 Dollars)

""r°I '°'r[ °" lParameters electrl0 Thermal' voitil. ! Wind I thermal MeW Wood

Capacity Factor

Maximum 0,43 0.47 0,25 0.37 0.80 0,85 0,70

Minimum 0.43 0,29 0.25 0.29b 0.80 0.85 0.70

OvernightCapitalCost(dollarsperkilowatt) 1,812 2,208 1,215 903 1,541 4,389 1,402

FixedOperatingCosts(dollarsperIdlowatt) 10.00 27.86 0,00 20.86 40.73 15.08 84,69

VariableOperatingCosts(millsperkilowatthour) 3.14 0.00 2.00 0.00 0,00 -36,4S= 23,31d

Dateof CommercialAvailability 1990 2005 1990 1990 1997 1990 2000

ConstructionLeadTime(years) N/A 3.00 1.00 2.00 3,00 3.00 3,00

MSW= Municipalsolidwaste.
=Solarthermalwillonlyoperatein ElectricityMarketModuleregions2, 5, & 10-13becauseof itsrequirementforsignificantdirect,normal

insolation.
t_Varlesaccordingto timesliceandregion.Valueselectedasrepresentativefor2010.
CNegativevaluerepresentstippingfeesforMSW disposal.
dValuerepresentslhe sumof variableoperatingand maintenanceand fuelcosts.
Notes:Alltechnologiesandcostsonlyconsidergrid-connectedelectricitygeneration,
Sources:Hydroelectric:FormsEIA-860andEIA-867. SolarThermal:PacificGas & ElectricCo,,"SolarCentralReceiverTechnology

Advancementfor ElectricUtilityAppllce*Jon"(San Francleco,CA, September1988). Photovoltal©a:TechnologyCharacterizationsfrom
DOE/EE. Wind:ElectricPowerResearchInstitute(EPRI),TechnicalAssessmentGuide(TAG)1993. Geothermal:EPRI-TAG,1993. MeW:
EPRI-TAG,1993. Blomese:DepartmentofEnergy,Officeof SolarEnergyConversion,"ElectricityfromBlomass:A DevelopmentStrategy,
1992,"

Conventional Hydroelectric Power Submodule

Background

The Hydroelectric Power Submodule represents planned new conventional hydroelectric power capacity
connected to the transmission grid and reported on EIA Form-860, "Annual Electric Generator Report"
and Form-867, "Annual Nonutility Power Producer Report." The submodule does not estimate additional
unplanned capacity. Moreover, the submodule does not estimate any hydroelectric capacity not connected
to the grid or hydropower uses other than for electric power (such as for direct drives). Finally, the
submodule also excludes pumped storage hydroelectric power, which is considered a storage medium for
coal and nuclear power and is not a renewable energy use. Hydroelectric power is not competed against
any other electricity generation technologies for capacity expansion, and all the hydropower generated
(from power marketing administrations, etc.) is consumed. The submodule provides for conventional
hydropower, the available capacity, capacity factors, costs (capital and fixed and variable operating and
maintenance) to the EMM by region. The fossil-fuel heat rate equivalents for hydropower, like all other
submodules, are provided to the report writer for consumption calculation purposes only. An important
factor determining the future growth in hydropower capacity and generation potential is the
licensing/relicensing decisions of the Federal Energy Regulatory Commission (FERC).

Assumptions

• Because of hydroelectric power's position in the merit order of generation it is assumed that all
available installed hydroelectric capacity will be used within the constraints of available water
supply and general operating requirements.
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* Capacity expansion is determined exogenously based on industry data as reported on Forms
EIA-860 and EIA-867. Unplanned capacity changes (expansion or decrements) could be a variable
for future sensitivity analysis, yet are assumed to be zero for the Reference Case and alternative
cases as little unplanned growth is currently anticipated.

Data for hydroelectric capacity (Table 52) are derived from capacity changes Leport on Forms EIA-860 and
E1A-867 and are outputs from the Hydroelectric Power Submodule.

Table52. Maximum Hydmelectri¢ Capacity

(Megawa.s)

Year IM_lmumCap_l_l Year IMaximumCap_iW

1990 ................ 74,640 2001 ............... 77,540
1991 ................ 74,640 2002 ............... 77,550
1992 ................ 74,930 2003 ............... 77 560
1993 ................ 75,030 2004 ............... 77580
1994 ................ 75,340 2005 ............... 77,590
1995 ................ 75,470 2006 ............... 776G0
1996 ................ 75,670 2007 ............... 77620
1997 ................ 75,800 2008 ............... 77 620
1998 ................ 76,690 2009 ............... 77 620
1999 ................ 77,500 2010 ............... 77 620
2000 ................ 77,530

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

Solar Electric Submodule

Background

The Solar Electric Submodule (SOLES) currently models two solar technologies, crystalline silicon

photovoltaic collectors (PV) and central receiver solar thermal electric systems (ST). PV is assumed to be
available in all 15 EMM regions while ST is available in only 6 regions, primarily in the southwestern

United States, where the necessary kind of solar conditions prevail. The technological performance, costs,
and other data used in NEMS are derived for PV from the Technological Characterization efforts of the

Department of Energy, Office of Energy Efficiency and Renewable Energy, and for ST from the Pacific Gas
and Electric Co. report entitled "Solar Central Receiver Technology Advancement for Electric Utility
Application" dated September 1988. SOLES provides to the EMM: capital investment cost, fixed O & M
costs, variable operating costs, construction lead times, and the profile of construction costs as the percent

of the total cost spent each year. For reporting purposes, solar output is aggregated into one number
which is primar;ly ST with a small portion of it PV.

Assumptions

• Because solar technologies are more expensive than other utility grid-connected technologies, the

early penetration will be driven by broader economic decisions such as the desire to become
familiar with a new technology and environmental considerations.

• Solar resources are well in excess of conceivable demand, so that supply curves are considered
to be flat within regions. Accordingly, there is no reason to track installed solar capacity in
NEMS. In the nine regions where ST technology is not modeled, the level of direct, normal
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insolation (the kind needed for that technology) is insufficient to make that tecl:nology
commercially viable.

• NEMS models the 10-percent investment tax credit for solar electric power generation by tax-
paying entities. However, it does not include the 1.5-cent-per-kilowatthour subsic,.y to solar
energy production for State and nonprofit electric cooperatives, since it does not keer_ h'ack of
these distinctions within the model.

Wind-Electric Power Submodule

Background

The specific wind technology modeled in NEMS is the horizontal-axis wind turbine. Unlike the solar
resource, wind is considered a finite resource so the submodule calculates a maximum available capacity
by North American Electric Reliability Council (NERC) region. The minimum economically viable wind
speed is about 13 mph, and wind speeds are categorized into three wind classes according to annual mean
wind power density. For the AE094, the RFM passes only one category per NERC region to the EMM.
The wind category used represents an aggregation of the two best wind classes with the most significant
amount of wind resources. Wind resource data on the amount and quality of wind per NERC region
come from Pacific Northwest Laboratories (PNL) studies and publications, s° The technological
performance, cost, and other data used in NEMS are derived from the Electric Power Research Institute's
(EPRI) Technology Assessment Guide (TAG).

Maximum wind capacity, capacity factors, capital costs, fixed and variable operating and maintenance
costs and incentives are provided to the EMM for capacity planning and dispatch decisions. The fossil-
fuel heat rate equivalents for wind, like all other submodules, are provided to the report writer for energy
consumption calculation purposes only. These form the basis on which the EMM will decide how much
power generation capacity is available from wind energy.

Assumptions

• Only grid-connected (utility and nonutility) generation is included. The forecasts do not include
dispersed electric generation.

• Availability of wind power is based on the PNL Environmental and Moderate Land-Use
Exclusions Scenario, in which some of the windy land area is not available for siting of wind
turbines. The percent of total windy land unavailable under this scenario consists of all
environmentally protected lands (such as parks and wilderness areas), all urban lands, all
wetlands, 50 percent of forest lands, 30 percent of agricultural lands, and 10 percent of range and
barren lands.

• Depending on the NERC region, the cost of competing fuels and other factors, wind plants can
be built to meet system capacity requirements or as a "fuel saver" to displace generation from
existing capacity. For wind to penetrate as a fuel save_, the total fixed (capital and fixed
operations and maintenance) costs plus operating (variable operations and maintenance minus
applicable subsidies from EPACT) for new wind units must be less than the operating costs for
existing capacity.

8°Elliott,D.L.,L.L.Wendelland C.L. Cower, "An Assessmentof the _vailable Windy Land Area and Wind Energy
Potentialin the ContiguousUnitedStates,"PacificNorthwestLaboratoryOperatedfor theU.S.Depa_nent of Energyby
BattelleMemorialInstitute(ContractDE.AC06-76RLO1830),August1991.
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• Because of downwind turbulence and other aerodynamic effects, the model assumes an average
spacing between turbine rows of 5 rotor diameters and a lateral spacing between turbines of 10
rotor diameters. This spacing requirement determines the amount of power that can be generated
from windy land area and is factored _nto requests for generating capacity by the EMM.

• It is expected that wind turbine technology will improve in performance and that blade lengths
will increase, as the cubic relationship between the area swept by the rotor and power generation
provides a large incentive for increasing blade length. Capacity factors are assumed to increase
to a national average of about 33 percent.

Geothermal-Electric Power Submodu!e

Background

In developing geothermal capacity growth projections, hydrothermal resources are considered but hot dry
rock is not included in the analysis. This is because the technology will not be available until late in the
projection period, and reliable cost and resource data are not yet available. While the Geothermal-Electric
Power Submodule (GES) was not interactively linked to NEMS, upper build limits for unplanned capacity
additions produced in preliminary model runs were utilized. The GES utilizes a process of resource
accounting based on Sandia National Laboratory's 1991 geothermal resource assessment. 81 Site-specific
costs, including those for drilling, steam collection, and electricity transmission to the grid, as well as site
characteristics, are used in identifying available resources and capacities by EMM region. The value
obtained from the GES for region 13 (California) was modified by adding 1.3 gigawatts by 2010 to reflect
nonmarket considerations. Interim values which maintained the above-described endpoints for capacity
were defined by incorporating the trends indicated in a recent geothermal industry survey, which results
in the values shown in Table 53.82 These _ ' '_ were passed to the EMM, along with the cost and
performance data shown in Table 51, for c _ selection.

Table 53. Geothermal Unplanned Capacity Build Limits
(MegawattsElectric)

ElectricityMarketModuleRegion

Year 11 [ 12 I 13

2000 .......................... 374 28 2,026

2005 .......................... 458 34 2,931

2010 .......................... 1,040 50 4,310

Note: Capacitylimitsare assumedto increaselinearlybetween2000and2005andbetween2005and2010.
Source: EnergyInformationAdministration,Officeof IntegratedAnalysisandForecasting.

_lSandia National Laboratory, "Supply of Geothermal Power from Hydrothermal Sources: A Study of the Cost of Power
in 20 and 40 Years," June 1991.

82Kruger, Paul, and Evan Hughes, Electric Power Research Institute, "1993 Survey o._the Geothermal Electric Industry,"
Geothermal Resources Council Transactions, 1993, p. 525-529.
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Assumptions

• Existing and planned capacity data are accessed directly by the EMM. The build limits in Table
53 are independent of this capacity. The data are obtained from the Forms EIA-860 and EIA-867.

• Limits on new capacity (Table 53) are determined by site data in each region and are based on
conservative estimates of the total resource.

• Supply and demand are assumed to be homogeneous within a region (i.e. supply is not linked
to specific electricity transmission grids).

• Plant retirements are not considered within the GES. Insufficient information is available on

retirement plans for capacity that was installed prior to the simulation period. New plants
installed during the midterm forecast are assumed not to retire during the period.

• Capital and operating costs shown in Table 51 are used by EMM for geothermal build and
dispatch decisions.

Biomass (Wood)-Electric Power Submodule

Background

In the electricity sector, capital and operating costs, fuel costs, and capacity factors, as shown in Table 51,
are provided to the EMM to allow wood-fired units to compete with other fuels. Fuel costs are combined
with variable operating costs. Expert judgment was used to establish a lower limit on total capacity
additions. A trend of gradually increasing annual capacity additions from 300 megawatts in 2000 to 700

megawatts in 2010 was assumed. Regional-specific criteria for allocating capacity to regions were
developed from data on the distribution of the major fuel supply, which is whole tree chips. The shares
imposed are displayed in Table 54.

Table 54. Biomass - Regional Share Allocations

Region [ Shares

1 (ECAR) ................................... 0.20
3 (MAAC) ................................... 0.05
4 (MAIN) .................................... 0.04
6 (NY) ..................................... 0.03
7 (NE) ..................................... 0.08
9 (STV) .................................... 0.37

10 (SPP) .................................... 0.14
11 (NWP) .................................... 0.09

Source: Energy InformationAdministration,Office of IntegratedAnalysis and Forecasting.

Assumptions

• Existing and planned capacity data are accessed directly by the EMM. The data are obtained from
the Forms EIA-860 and EIA-867. The above build limits are independent of this capacity.
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• The conversion technology represented upon which the costs in Table 51 are based is an advanced
gasifier - combined cycle plant. Co-firing with coal is a distinct possibility, but it would not add
capacity.

• The submodule deals with noncaptive wood consumption only. Consumption by the wood
products and paper industries is modeled in the industrial demand model.

Biomass (Municipal Solid Waste)-Electric Power Submodule

Background

Municipal Solid Waste (MSW) combustion is treated within NEMS as a separate technology whose
electricity production is exogenous to the EMM. The cost of producing electricity is passed to the EMM
only as an input to the calculation that derives the average cost of producing electricity. Energy from
MSW is a byproduct of waste disposal activity and, therefore, not competed against other technologies
in model decisions regarding new capacity additions.

Assumptions

• MSW is assumed to displace other energy forms lower in the merit order.

• Build decisions are based on a stepwise process involving waste disposal parameters.

- Gross domestic product (GDP) is used as the principal driver in establishing the supply of
MSW.

- The heat content of the MSW is assumed to increase from 5,114 Btu per pound in 1990 to
5,569 Btu per pound in 2000 and remain at that level for the remainder of the projection.

- The percentage of waste combusted is estimated to trend upward from 15 percent in 1990 to
30 percent by 2010. This latter value is developed from an analysis of current regional
percentages and assumed limits and growth rates for each region.

The total energy from MSW projected for the United States is disaggregated into regions,
sectors, and energy types (electricity and steam). This breakdown is performed by
maintaining the projected 1996 distribution of these factors as represented in the Government
Advisory Associates database of MSW plants.

- Capacities are computed from total energy by applying an assumed heat rate of 16,284 Btu
per kilowatthour and capacity factor of 0.85 for all regions and years.

Biofuels (Ethanol) Supply Submodule

Background

The Biofuels (Ethanol) Supply Submodule (BSS) employs supply functions on an annual basis through
2010 for ethanol produced from corn to produce transportation fuel.

Assumptions

• Corn feedstock production is provided exogenously to NEMS. Only ethanol production from corn
is currently modeled.
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• Most production is projected to come from PAD District II, where most of the com is grown. This
is not an assumption of the model but rather a result of the exogenous projections of feedstock
costs and quantifies. However, it is assumed that the mathematical decision will approximate
reality to the point that it captures most of the production.

• The tax subsidy to ethanol of $.54 per gallon of ethanol (5.4 cents per gallon subsidy to gasohol
at a 10-percent volumetric blending portion) is applied within the PMM.

• Interregional transportation costs are not calculated within the BSS model.

Legislation

The RFM includes the investment tax and energy production credits called for in the Energy Policy Act
of 1992 (EPACT) for the appropriate energy types. EPACT provides a renewable electricity production
credit of 1.5 cents pe , kilowatthour for electricity produced by wind, applied to plants that become
operational between January 1, 1994, and June 30, 1999. The credit extends for 10 years after the date of
initial operation. EPACT also includes provisions that allow an investment tax credit of 10 percent for
solar and geothermal technologies that generate electric power. This credit is represented as a 10-percent
reduction in the capital costs in the RFM.

Emissions

Emissions attributable to the combustion of renewable fuels used to generate electricity are estimated by
the EMM.

78 EnergyInformationAdministration/Supplementto theAnnualEnergyOutlook1994



¢D
B,.4.

/

¢D D_

II

0"
/

¢D



Table 1. Energy Consumptlon by End-Use Sector and Source
New England Census Dlvislon
(QuadrillionBtuper Year)

ReferenceCase Annual
Growth

SectorandSouree J [ 1990-20101990 2000 2005 2010 (percent)

Reeidemtlal
DistillateFuel........................... 0,242 0.274 0,281 0,287 0.8%
Kerosene.............................. 0.008 0,007 0.006 0.005 -1.9%
LiquefiedPetroleumGas................... 0.021 0.020 0.019 0.018 .0.8%
NaturalGas ............................ 0.176 0,200 0.203 0.206 0.8%
Coal.................................. 0.002 0.001 0.001 0.001 .1.3%
RenewableEnergy1....................... 0.039 0.040 0.041 0.041 0.3%
Electricity.............................. 0.126 O.135 0.140 0.147 0.7%
Total................................ 0.610 0.076 0.601 0.706 0.7%

Commercial
DistillateFuel........................... 0.077 0.073 0.067 0.062 .1.1%
Kerosene.............................. 0,002 0.002 0.002 0.002 .0.2%
MotorGasoline= ......................... 0.003 0.003 0,033 0,003 .0,3%
ResidualFuel........................... 0.057 0.070 0,077 0.085 2,0%
NaturalGas ............................ 0.100 0.115 0,121 0.127 1.2%
Other=................................. 0.006 0.006 0.006 0.006 0.0%
RenewableEnergy'....................... 0.003 0.000 0,000 0.030 5.1%
Electricity.............................. 0.134 0.140 0.139 0.134 0.0%
Total ................................ 0.370 0.407 0.415 0.418 0.8%

Industrials
DistillateFuel ........................... 0,029 0.034 0.037 0.039 1,5%
LiquefiedPetrolaumGas................... 0,009 0.008 0,008 0.009 .0.3%
MotorGasoline= ......................... 0.005 0.007 0,008 0.008 2.6%
PetrochemicalFeedstocks.................. 0.013 0,013 0.013 0.013 0.0%
ResidualFuel........................... 0.063 0.054 0.052 0.051 -1.0%
OtherPetroleume........................ 0,057 0.067 0,072 0.075 1.4%
NaturalGasr ............................ 0.084 O.116 O.124 O.129 2,2%
MetallurgicalCoal ........................ 0.000 0.000 0.000 0.000 N/A
SteamCoal............................. 0.008 0.011 0,012 0.015 3.2%
NetCoalCokeImports.................... 0.000 0.000 0.030 0.000 N/A
RenewableEnergy....................... O.136 O.158 O.176 O.190 1.7%
Electricity.............................. 0.093 0.103 0.111 0.117 1.2%
Total ................................ 0.496 0.570 0.613 0.647 1.3%

Transportation
DistillateFuel........................... 0.119 0,140 0,153 0.162 1.5%
JetFuele ............................... 0.092 0.070 0.077 0.082 -0,6%
MotorGasoline= ......................... 0.664 0.689 0.714 0,714 0.4%
ResidualFuel........................... 0.011 0.013 0,014 0.015 1,6%
LiquefiedPetroleumGas................... 0.003 0.004 0,007 0.011 7.2%
OtherPetroleum° ......................... 0.039 0.009 0.009 0.010 0.6%
Pii.,_lineFuelNaturalGas .................. 0,002 0.002 0.002 0.003 1.4%
CompressedNaturalGas................... 0.000 0,038 0,014 0.020 23.0%
Renewables(ethanol)TM .................... 0.000 0.001 0.002 0,003 33.0%
LiquidHydrogen......................... 0.000 0.000 0,000 0.000 94.2%
Methanol11 ............................. 0.000 0.000 0.002 0.004 38.2%
Electricity.............................. 0.003 0.004 0.007 0,010 6.1%
Total ................................ 0.902 0.940 1.000 1.034 0.7%

ElectricUtilitiesTM

DistillateFuel........................... 0.002 0,001 0.001 0.003 1,8%
ResidualFuel ........................... 0.280 0.191 0.212 O,151 -3.0%
NaturalGas ............................ 0.091 0.149 0.152 0.160 2,8%
SteamCoat............................. 0.162 0.167 0.159 0.163 0,0%
NuclearPower.......................... 0.400 0.449 0.447 0,347 -0,7%
RenewableEnergy/other_=.................. 0,208 0,198 0.236 0,327 2.3%
Total................................ 1.144 1.1_ 1.210 1.151 O.(P/o
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Table 1. Energy Consumption by End-Use Sector and Source
New England Census Division (Continued)
(QuadrillionBtu per Year)

l_erence Case Annual
Growth

SectorandSource l l t 1990-20101_)0 2000 20_ 2010 (l:m'c.nt)

Prlmm/EnergyCo.=umpllon
DistillateFuel ........................... 0.471 0.521 0.539 0.553 0.8%
Kerosene.............................. 0.009 0.008 0.008 0.007 -1.6%
JetFueP............................... 0.092 0.070 0.0T/ 0.082 -0.6%

LiquefiedPetroleumGas ................... 0.037 0.035 0,038 0.042 0.6%
MotorGasoline2 ......................... 0.671 0.699 0,724 0.725 0.4%
PetrochemicalFeedstocks.................. 0.013 0.013 0.013 0.013 0.0%
ResidualFuel ........................... 0.411 0.328 0.355 0.303 -1,5%
OtherPetroleum1. ........................ 0.066 0.076 0.081 0.085 1.3%
NaturalGas ............................ 0.430 0.590 0.616 0.647 2,1%

MetallurgicalCoal ........................ 0.000 0.000 0.000 0.000 N/A
SteamCoal............................. 0.174 0.181 0.175 0.181 0.2%

NetCoalCokeImports.................... 0.000 0.000 0.030 0.000 N/A
NuclearPower .......................... 0.400 0.449 0.447 0.347 .0.7%

RenewableEnergy/Other_s.................. 0.383 0.397 0.459 0.565 2.0%
Total ................................ 3.101 3.300 3.531 3.580 0.6%

ElectricityConeumpti_n(all sectors) ......... 0.366 0.302 0.390 0.400 0.7%

1Includeselectricitygeneratedbythe sectorforself-usefromhydroelectric,geothermal,woodandwoodwaste,municipalsolidwaste,other
biomass,wind,photovoltalcandsolarthermalsources,andnon-electricenergyfromrenewablesources,suchassolarthermalwaterheaters,
ground-waterheatpumps,andwood.

=Includesethanol(blendsof 10 percentor less)andethersblendedintogasoline.
=Includesliquefiedpetrol_im gasandcoal. I
flncludescommercialsectorelectricitycoganeratedusingwoodandwoodwaste,municipalsolidwaste,andotherhi=mass;nonelectricenergy

fromrenewablesources,suchas activesolarandpassivesolarsystems,geothermalheatpumps,and solarwaterheatingsystems.
=Fuelconsumptionincludesconsumptionforcogeneration.
'Includespetroleumcoke,asphalt,roadoil, lubricants,stillgas,and miscellaneouspetroleumproducts.
7Includesleaseandplantfuel.
'Includesnaphthaand kerosenetype.
=Includesaviat,ongasolineandlubricants.
_=OnlyE85(85 percentethanol).
"Only M85 (85percentmethanol).
_=lncludesconsumptionof energybyelectricutilities,independentpowerproducers,andsmallpowerproducersthat sell powertothe grid.
"Includeselectricitysoldto utilitiesbynonutilities,includingcogenerators,fromhydroelectric,geothermal,woodandwoodwaste,municipal

solidwaste,otherbiomass,wind,photovoltalcandsolarthermalsources,pluswasteheatandnetelectricityimports. Doesnotincludeownuse.
"Includesunfinishedoils, naturalgasoline,motorgasolineblendingcompounds,aviationgasoline,lubricants,stillgas, asphalt,roadoil,and

miscellaneouspetroleumproducts,
_=lncludeselectricitygeneratedforsaletoelectricutilitiesandforselfusefromrenewablesources,non-Cectrlcenergyfromrenewablesources,

electricitygeneratedfromwasteheat,netelectricityimports,liquidhyc:_en, andmethanol.
Btu= Britishthermalunit.
N/A= Notapplicable.
Note: Totalsmay notequalsumofcomponentsdueto independentrounding.
Sour=as: t990coalconsumption:EnergyinformationAdministration(EIA),QuarterlyCoalReport,DOE/EIA-O121(90/4Q)(Washington,D,C.

May1991)andStateEnergyDataReport 1g01,DOE/EIA-O214(91)(Washington,D.C,,May 1993), 1990naturalgasconsumption:EIA,Natural
GasAnnual Igg2 Volume1, DOE/EIA-0131(92)/1(Washington,D.C., November1993). 1090consumptionotherthancoalandnaturalgas: EIA,
Month/}"EnergyReview,DOE/EIA-OO35(93/07)(Washington,D.C.,July1993)andOfficeofCoal,Nuclear,ElectricandAlternateFuelsestimates.
Figuresfort9_, "naydifferfrompublisheddatadueto internalconversionfactorswithintheAEO1994NationalEnergyModelingSystem,The
1090valuesare not finaland may be updatedin EIA publications.ProJe_lone: EIA, AEO 1994 NationalEnergyModelingSystemrun
AEO94B.D1221934.
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Table 2. Energy Consumption by End-Use Sector and Source
Middle Atlantic Census Division

(Quadrillion Btu per Year)

Ft_am_ Cue Annual
Qrow_

SectorandSource I 1990-2010

1990 _ 20OO 20_ =010 (l_¢ent)

Residential
DistillateFuel ........................... 0.321 0,325 0.316 0.304 .0.3%
Kerosene.............................. 0,019 0,017 0.016 0.015 -1.5%

LiquefiedPetroleumGas ................... 0.027 0.026 0.024 0,023 ,0.9%
NaturalGas ............................ 0.772 0.830 0.807 0.798 0.2%
Coal .................................. 0.021 0.018 0.017 0.016 .1,3%

RenewableEnergy1 ....................... 0.086 0.090 0.089 0.088 0.1%
Electricity.............................. 0.332 0.337 0.33g 0,346 0.2%

Total ................................ 1.S79 1.642 1.600 1._i90 0.0%

Commercial
DistillateFuel ........................... O.148 0,142 0,132 0.124 .0.9°/o
Kerosene.............................. 0,003 0.003 0.003 0.003 .0.4%
MotorGasoline= ......................... 0,014 0.013 0.013 0.013 .0.4%
ResidualFuel ........................... O.125 0,098 0,087 0,077 .2.4%
NaturalGas ............................ 0.449 0.452 0.446 0.444 .0.1%
Other'................................. 0.024 0,023 0,022 0,022 .0.4%
RenewableEnergy_ ....................... 0.000 0.031 0.001 0.001 4.9%
Electricity.............................. 0.388 0.399 0.387 0.365 -0,3%
Total ................................ 1.153 1.130 1.093 1.049 -0.5%

InduatrlaP
DistillateFuel ........................... 0.074 0,085 0.094 0.100 1.5%
LiquefiedPetroleumGas ................... 0.026 0.031 0,033 0.035 1.5%
MotorGasoline= ......................... 0.014 0.021 0.024 0,026 2.9%
PetrochemicalFeedstocks.................. O.127 O.121 O.124 0.127 0.0%0
ResidualFuel ........................... 0.089 0.097 0.097 0.095 0.3%
OtherPetroleum° ......................... 0.357 0,449 0.467 0,478 1.5%
NaturalGasT............................ 0.441 0,487 0.518 0.540 1.0%

MetallurgicalCoal ........................ 0.316 0.232 0,203 O.176 -2.9%
SteamCoal ............................. O.155 O,161 O.189 0.208 1.4%

NetCoalCokeImports .................... 0,000 0,000 0.000 0.000 N/A
RenewableEnergy ....................... 0.191 0.218 0,237 0.256 1.5%
Electricity.............................. 0.317 0.353 0,379 0.400 1.2%

Total ................................ 2.116 2.254 2.364 2.438 0.7%

Transportation
DistillateFuel ........................... 0.34.4 0,404 0.434 0.469 1.6%
JetFuel° ............................... 0.361 0.386 0.422 0,456 1.2%
MolorGasoline= ......................... 1.669 1.737 1,777 1.798 0.4%
ResidualFuel ........................... 0.091 0.107 0.118 0.128 1.8%
LiquefiedPetroleumGas ................... 0.008 0.011 0.020 0.030 7.1%
OtherPetroleum_ ......................... 0.024 0.024 0.025 0.026 0.6%
PipelineFuelNaturalGas .................. 0.043 0.039 0.041 0,041 .0,3%
CompressedNaluralGas ................... 0.030 0.021 0.038 0.057 N/A
Renewables(ethanol)1° .................... 0.030 0.002 0.005 0.009 33.0%
LiquidHydrogen......................... 0,030 0.000 0.000 0.000 94.2%
Methanol"............................. 0.000 0.001 0.005 0.010 38.2%

Electricity.............................. 0.009 0,012 0.020 0.029 6,0%
Total ................................ 2.549 2.745 2.904 3.¢52 0.9%

ElectricUtilities1=
DistillateFuel ........................... 0.030 0.001 0.001 0.000 .2.1%
ResidualFuel ........................... 0.428 0.307 0.315 0.282 .2.1%
NaturalGas ............................ 0.282 0.333 0,391 0.347 1.0%
SteamCoal............................. 1,234 1.258 1,242 1.474 0.9%
NuclearPower .......................... 0,943 1.116 1.112 0.845 -0,6%

RenewableEnergy/other_s.................. 0.397 0.488 0.530 0,694 2.8%
Total ................................ 3.283 3.503 3.590 3.643 0.6%
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Table 2. Energy Consumption by End-Use Sector and Source
Middle Atlantic Census Division (Continued)
(QuadrillionBtu per Year)

ReferoeceCase Annual
Qrowth

SectorandSource [ [ 1990-20101990 2000 2006 2010 (Wee.t)

PrimaryEnergyConsumption
DistillateFuel ........................... 0,888 0.957 0.977 0.997 0.6%
Kerosene.............................. 0.023 0.021 0,019 0.018 -1,3°/o
JetFuele ............................... 0.361 0.386 0.422 0.456 1.2%

LiquefiedPetroleumGas ................... 0.066 0,073 0.082 0.093 1.7%
MotorGasoline= ......................... t.697 1,771 1.814 1.836 0.4°/=
PetrochemicalFeedstocks.................. 0.127 0.121 0.124 0.127 0.0%
ResidualFuel ........................... 0.733 0.609 0.616 0,583 .1,1%
OtherPetroleum"........................ 0.380 0.473 0,492 0,504 1.40/o
NaturalGas ............................ 1.994 2.161 2.240 2.227 0,6%
MetailurgicalCoal ........................ 0.316 0.232 0,203 0.176 -2.9%
SteamCoal............................. 1.429 1.454 1.466 1.714 0,9%
NetCoalCokeImports.................... 0,000 0.000 0,000 0,000 N/A
NuclearPower .......................... 0.943 1.116 1.112 0.845 .0.6°/o
RenewableEnergy/Otheris .................. 0.675 0.799 0.867 1.057 2,3°/=

Total ................................ 9.632 10.174 10.433 10.633 0.5%

ElectrlcltyConsumption(all sectors) ......... 1.046 1.100 1.125 1.140 0.40/0

_lncludeselectricitygeneratedby theseclorforself-usefromhydroelectric,geothermal,woodandwoodwaste,municipalsolidwaste,other
biomass,wind,photovoltaicandsolarthermalsm'.rces,andnon-electricenergyfromrenewablesources,suchas solarthermalwaterheaters,
ground-waterheat pumps,andwood.

=Includesethanol(blendsof 10 percentor less)andethersblendedintogasoline.
3Includesliquefiedpetroleumgasandcoal.
%cludescommercialsectorelectricitycogeneratedusingwoodandwoodwaste,municipalsolidwaste,andotherbiomass;nonelectricenergy

fromrenewablesources,suchas activesolarandpassivesolarsystems,geothermalheatpumps,andsolarwaterheatingsystems.
5Fuelconsumptionincludesconsumptionfor cogeneration.
6Includespetroleumcoke,asphalt,roadoil, lubricants,still gas,andmiscellaneouspetroleumproducts.
7Includesleaseandplantfuel.
°Includesnaphthaandkerosenetype.
'Includesaviationgasolineand lubricants.
laOnly_'_5(85percentethanol).
l_OnlyM85 (85 percentmethanol).
_=lncludesconsumptionotenergyby electricutilities,independentpowerproducers,andsmallpowerproducersthat sellpowerto thegrid.
1;'Includeselectricitysoldto utilitiesby nonutilities,includingcogenerators,fromhydroelectric,geothermal,woodandwoodwaste,municipal

solidwaste,otherbiomass,wind,photovoltaicandsolarthermalsources,pluswasteheatandnetelectricityimports.Doesnotincludeownuse.
_'=lncludesunfinishedoils,naturalgasoline,motorgasolineblendingcompounds,aviationgasoline,lubricants,stillgas,asphalt,roadoil,and

miscellaneouspetroleumproducts.
_Slncludeselectricitygeneratedfor saletoelectricutilitiesandforselfusetromrenewablesources,non-electricenergyfromrenewablesources,

electricitygeneratedfromwasteheat,netelectricityimports,liquidhydrogen,andmethanol.
Btu = Britishthermalunit.
N/A = Not applicable.
Note: Totalsmaynot equalsumof componentsdue to independentrounding.
Souroee: 1990coalconsumption: EnergyInformationAdministration(EIA),QuarterlyCoalReport,DOF_/EIA-O121(90/4Q)(Washington,D.C.

May 1991)and StateEnergyDataReport fggl, DOE/EIA-0214(91)(Washington,D,C.,May1993). 1990naturalgasconsumption:EIA,Natural
GasAnnuallgg2 Volume1,DOE/EIA-0131(92)/1(Washington,D.C.,November1993). 1990consumptionotherthan coaland naturalgas: EIA,
MonthlyEnergyReview,DOE/EIA-O035(93/07)(Washington,D.C.,July1993)andOfficeof Coal,Nuclear,Electricand AlternateFuelsestimates.
Figuresfor 1990maydiffer from publisheddata dueto internalconversionfactorswithin the AEO 1994NationalEnergyModelingSystem.The
1990 valuesare not firal and may be updated in EIA publications. ProJectlone: EIA, AEO 1994 National EnergyModelingSystem run
AEO94B.D1221934.
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Table 3. Energy Consumptlon by End-Use Sector and Source
East North Central Census Dlvlslon
(QuadrillionBtuper Year)

ReferenceCase Annual
(;Irowlh

SectorandSource J 1 1996.20101990 2000 2006 2010 (percent)

Re41dent¼1
DistillateFuel ........................... 0.092 0.102 0.101 0,099 0,4%
Kerosene.............................. 0,007 0.007 0,007 0,007 -0.4%

LiquefiedPetroleumGas ................... 0,078 0,079 0.075 0,072 .0.4%
NaturalGas ............................ 1.372 1,498 1.483 1.462 0.3%
Coal .................................. 0,014 0.012 0.012 0,011 ol,2%
RenewableEnergy_ ....................... 0.115 0.120 0.118 0.117 0,1%
Electricity.............................. 0.459 0.476 0.479 0.486 0.3%

Total ................................ 2.139 2.294 2.276 2.254 0.3%

Commercial
DistillateFuel ........................... 0.046 0.064 0.067 0.067 1.9%
Kerosene.............................. 0.002 0.002 0.002 0,002 -0.2%
MotorGasoline= ......................... 0.017 0.018 0.018 0.018 0.3%
ResidualFuel ........................... 0.004 0.004 0.004 0.003 -0.3°/o
NaturalGas ............................ 0.656 0.678 0.680 0.679 0.2%
Other= ................................. 0.040 0.040 0.039 0.039 .0.2%
RenewableEnergy4 ....................... 0.005 0.010 0.010 0.011 4.6%
Electricity.............................. 0.428 0.497 0.514 0.515 0.9%

Total ................................ 1.197 1.31t 1.334 1.334 0.6%

Industrial6
DistillateFuel ........................... 0.142 0.175 0.184 0.194 1.6%
LiquefledPetroleumGas ................... 0.104 O.135 0.150 0.165 2,3%
MotorGasoline= ......................... 0,024 0.030 0.031 0.033 1.6%
PetrochemicalFeedstocks.................. 0.117 0,151 0.170 0,188 2,4%
ResidualFuel ........................... 0.058 0.041 0.043 0.046 .1.2%
OtherPetroleums ......................... 0,609 0.683 0.666 0.685 0.6%
NaturalGasz ............................ 1.235 1,435 1.499 1.576 1,2%

MetallurgicalCoal ........................ 0.462 0,317 0.278 0,245 .3.1%
SteamCoal............................. 0.445 0.506 0.561 0.585 1.4%

Net CoalCokeImports .................... 0.002 0.004 0.004 0.004 3.9%
RenewableEnergy ....................... 0.357 0.480 0.534 0.587 2.5%
Electricity.............................. 0.680 0.830 0.909 0.980 1.8%
Total ................................ 4.234 4.787 5.029 5.288 1.1%

Tranz_x_rtetlon
DistillateFuel ........................... 0.632 0.783 0.848 0.916 1.9%
JetFuel° ............................... 0.248 0.256 0.279 0.300 1.0%
MotorGasoline= ......................... 2.268 2.431 2.478 2,492 0,5%
ResidualFuel ........................... 0.002 0.003 0.003 0.003 2.0%
LiquefiedPetroleumGas .................. 0.009 0.013 0.021 0.032 6.8%
OtherPetroleum=......................... 0.028 0.031 0.032 0.033 0.8%

PipelineFuelNaturalGas .................. 0.054 0.050 0.059 0.063 0.7%
CompressedNaturalGas................... 0.000 0.022 0.039 0.058 N/A
Renewables(ethanol)_= .................... 0.000 0.002 0.005 0.009 33.1%
LiquidHydrogen......................... 0.000 0.000 0.000 0.000 94.4%
Methanol" ............................. 0,000 0.001 0.005 0,010 38.3%

Electricity.............................. 0.010 0.014 0.021 0.031 5,7%
Total ................................ 3.253 3.606 3.791 3.946 1.0%

ElectricUtilltle,TM

DistillateFuel ........................... 0.000 0.00t 0,001 0.000 0,0%
ResidualFuel ........................... 0.000 0.001 0,000 0,000 13.1%
NaturalGas ............................ 0.044 0.031 0,186 0.377 11,3%
SteamCoal............................. 3.919 4.282 4.293 4,476 0.7%
NuclearPower .......................... 1.414 1,577 1,576 1,462 0.2%
RenewableEnergy/other".................. 0.025 0.173 O,217 0.261 12.4%

Total ................................ $.372 6.066 6.273 6.576 1.0%
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Table 3. Energy Consumption by End-Use Sector and Source
East North Central Census Division (Continued)
(QuadrillionBtu per Year)

Refe.mce Case Annual
Orow_

SectorandSource I i 1990":!0101990 2000 2008 2010 (percent)

PrimaryEnergyConsumption
DistillateFuel ........................... 0.912 1.126 1,200 1.276 1,7%
Kerosene.............................. 0.009 0.008 0.008 0.008 .0.4%
J_tFueP............................... 0.248 0.256 0,279 0.300 1.0%
LiquefiedPetroleumGas ................... 0.205 0.241 0,262 0.284 1,6%
MotorGasoline= ......................... 2.310 2.478 2.528 2.543 0.5%
PetrochemicalFeedstocks.................. 0.117 0.151 0.170 0.188 2.4%
ResidualFuel ........................... 0.064 0.048 0.050 0,053 -1.0%
OtherPetroleumt* ........................ 0.638 0.714 0.698 0.719 0.6%
NaturalGas ............................ 3.365 3.713 3,946 4.215 1.1%
MetallurgicalCoal ........................ 0.462 0,317 0,278 0.245 -3.1%
SteamCoal............................. 4.405 4.825 4,890 5.097 0.7%

NetCoalCokeImports.................... 0.002 0,004 0,004 0.004 3.9%
NuclearPower .......................... 1.414 1.577 1.576 1.482 0.2%

RenewableEnergy/otherls .................. 0.502 0.785 0.889 0.995 3.5%
Total ................................ 14.618 16.248 16.770 17,387 0.9%

ElectricityConsumption(allRotors) ......... 1.577 1.e17 1.925 2.012 1.2%

1Includeselectricitygoneratedbythesectorforself-usefromhydroelectric,geothermal,woodandwoodwaste,municipalsolidwaste,other
biomass,wind,phofovoltaicandsolarthermalsources,and non-electricenergyfromrenewablesources,suchas solarthermalwaterheaters,
ground-waterheatpumps,andwood.
• _lncludesethanol(blendsof 10 percentor less)and ethersblended intogasoline.

=Includesliquefiedpetroleumgasandcoal.
4Includescommercialsectorelectricitycogeneratedusingwoodandwoodwaste,municipalsolidwaste,andotherbiomass;nonelectricenergy

fromrenewablesources,suchas activesolarandpassivesolarsystems,geothermalheatpumps,andsolarwaterheatingsystems.
*Fuelconsumptionincludesconsumptionforcogeneration.
*includespetroleumcoke,asphalt,roadoil, lubricants,stillgas,andmiscellaneouspetroleumproducts.
?Includesleaseandplantfuel.
*Includesnaphthaandkerosenetype.
*Includesaviationgasolineandlubricants.
1°OnlyE85(85 percentethanol).
_OnlyM85 (85percentmethanol).
_=lncludesconsumptionof energyby electricutilities,independentpowerproducers,andsmallpowerproducersthatsell powertothegrid.
"Includeselectricitysoldto utilitiesby nonutilities,includingcogenerators,fromhydroelectric,geothermal,woodandwoodwaste,municipal

solidwaste,otherbiomass,wind,photovoltaicandsolarthermalsources,pluswasteheatandnetelectricityimports.Doesnotincludeownuse.
"Includesunfinishedoils,naturalgasoline,motorgasolineblendingcompounds,aviationgasoline,lubricants,stillgas,asphalt,roadoil,and

miscellaneouspetroleumproducts.
"Includeselectricitygeneratedforsaletoelectricutilitiesandforselfusefromrenewablesources,non-electricenergyfromrenewablesources,

electricitygeneratedfromwasteheat,netelectricityimports,liquidhydrogen,andmethanol.
Btu= Britishthermalunit.
N/A= Not applicable.
Note: Totalsmay notequal sumofcomponentsdueto independentrounding.
Sources: 1990coalconsumption:EnergyInformationAdministration(EIA),QuarterlyCoalReport,DOE/EIA-0121(90/4Q)(Washington,D.C.

May1991)and StateEnergyDataReport 1991,DOE/EIA-0214(91)(Washington,D.C., May1993). 1090naturalgasconsumption: EIA,Natural
GasAnnual 1992Volume1,DOE/EIA-0131(92)/1(Washington,D.C.,November1993). 1090consumptionotherthancoaland naturalgas: EIA,
MonthlyEnergyReview,DOE/EIA-O035(93/07)(Washington,D.C.,July 1993)andOfficeofCoal,Nuclear,Electricand AlternateFuelsestimates.
Figuresfor 1990maydifferfrompublisheddatadue to internalconversionfactorswithinthe AEO 1994NationalEnergyModelingSystem.The
1990 valuesare not final and may be updatedin EIA publication._.ProJeotlone:EIA, AEO 1994 NationalEnergyModelingSystemrun
AEO94B.D1221934.
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Table 4. Energy Consumption by End-Use 8eotor and Source
West North Central Census Division
(Quadril;ionBtuper Year)

Refm'enoeC_ Annuel
Qrowlh

Sectorand9ource [ [ [ 1N0.,010INO 2ooo =o_ =OlO Cement)

Rleld_lll
DistillateFuel........................... 0.038 0,039 0.038 0.036 0.0%
Kerosene.............................. 0.001 0,00i 0,001 0.001 0,7%
LiquefiedPetroleumGas................... 0.052 0,052 0.050 0.047 .0.5%
NaturalGas ............................ 0.439 0,473 0,465 0.462 0,3%
Coal.................................. 0.006 0.005 0.005 0.005 .1,2%
RenewableEnergy_....................... 0.046 0.050 0,0,50 0.050 0.4%
Electricity.............................. 0.236 0,246 0.251 0,2_ 0.4%
Total................................ 0.1_ 0.808 O.N9 0.866 0.3%

Commercial
DistillateFuel........................... 0,019 0.019 0.017 0.016 .0,8%
Kerosene.............................. 0.000 0.001 0.001 0.001 N/A
MotorGasoline= ......................... 0.013 0,014 0.015 0.015 1.0%
ResidualFuel........................... 0.003 0.003 0.003 0._.)3 N/A
NaturalGas ............................ 0.301 0.299 0.298 0.296 -0.1%
Other_................................. 0.020 0,021 0.021 0.021 0.1%
RenewableEnergy4....................... 0.001 0.003 0.003 0.004 5,6%
Electricity.............................. 0.190 0,206 0.208 0.201 0,3%

Total................................ 0,840 0,564 0.5(16 0.666 0,1%

Incluatrlala
DistillateFuel......................... 0.143 0.179 0.188 0,199 1.7%
LiquefiedPetroleumGas................... 0.094 0.121 0.135 0.148 2,3%
MotorGasoline= ......................... 0.031 0.037 0.039 0.041 1.5%
PetrochemicalFeedstocks.................. 0.035 0.045 0.051 0.056 2.4%
ResidualFuel........................... 0.013 0.010 0.010 0,011 .0.8%
OtherPetroleum° ......................... 0.247 0.270 0.265 0.272 0.5%
NaturalGasy ............................ 0.447 0.515 0..532 0.553 1,1%
MetallurgicalCoal........................ 0.000 0,000 0.000 0.000 N/A
SteamCoal............................. 0.206 0.234 0.259 0.271 1.4%
NetCoalCokeImports.................... 0.000 0.000 0.000 0.000 N/A
Renew=hieEnergy....................... 0,118 0.168 0.181 0.194 2,5%
Electricity.............................. 0,218 0.270 0.296 0.319 1.9%
Total ................................ 1.642 1.849 1.966 2.064 1.5%

Transportation
DistillateFuel........................... 0.358 0.459 0.499 0.541 2.1%
JetFuele ............................... 0.113 0.102 0.110 0.118 0.2%
MotorGasoline= ......................... 1,041 1.143 1.163 1.169 0.6%
ResidualFuel........................... 0.000 0,000 0,000 0,000 0.5%
LiquefiedPetroleumGas................... 0.004 0.006 0.009 0.014 6,6%
OtherPetroleum9......................... 0.013 0.015 0.015 0.016 1.0%
PipelineFuelNaturalGas .................. 0.075 0.051 0.052 0.048 -2,2%
CompressedNaturalGas................... 0.000 0.009 0.016 0.024 23.2%
Renewables(ethanol)1° .................... 0,000 0.001 0.002 0.004 33.2%
LiquidHydrogen......................... 0.000 0.000 0.000 0.000 94.6%
Methanol"............................. 0.000 0.001 0.002 0.004 38.5%
Electricity.............................. 0.004 0.006 0,009 0.013 5.7%
Total................................ 1.506 1391 1.676 1.951 1.0%

ElectricUtilities"
DistillateFuel ........................... 0.002 0.003 0,007 0.005 5.2%
ResidualFuel........................... 0,001 0.000 0.000 0,000 -8.6°/o
NaturalGas ............................ 0.045 0,075 0.093 0.123 5,1%
SteamCoal............................. 1,914 2,049 2.209 2.481 1.3%
NuclearPower.......................... 0,239 0,267 0,266 0.225 -0.3%
Renew=bleEnergy/Other".................. 0.118 0,104 0.108 0.111 -0.3%
Total ................................ 2.366 2.499 2.683 2.925 1.1%
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Table 4. Energy Consumption by End.Uu Sector and Source
West North Central Census Division (Continued)
(QuadrillionBtuper Year)

RefweneeCNe Annual
0rowlh

1 [ [ ,.,010INO 2000 _ 2010 (petit)

I_'lmmryEnergyConmumptlon
DistillateFuel .......................... 0.556 0.699 0,749 0.797 1.8%
Kerosene.............................. 0.001 0.001 0,001 0.001 0.4%
JetFueP............................... 0,113 0.102 0.110 0.118 0,2%

LiquefiedPetroleumGas ................... 0,159 O,189 0.204 0.219 1.6%
MotorGasoline= ......................... 1,084 1.194 1.217 1,226 0,6%
PetrochemicalFeedstocks.................. 0.035 0.045 0,051 0.056 2,4%
ResidualFuel ........................... 0.017 0,013 0,014 0.014 .0,8%
OtherPetroleum1' ........................ 0.260 0.285 0.280 0.287 0.5%
NaturalGas ............................ 1,308 1.422 1.456 1.505 0.7%

MetallurgicalCoal ........................ 0.030 0.030 0.000 0.030 N/A
SteamCoal............................. 2,137 2.300 2,484 2.748 1.3%
NetCoalCokeImports.................... 0.000 0.000 0.000 0.000 N/A
NuclearPower .......................... 0.239 0.267 0.266 0.225 -0.3%
RenewableEnergy/Otheris .................. 0.284 0.326 0.347 0.367 1.3%

Total ................................ e,212 6.843 7.170 7,5e4 1,0%

ElectridtyContumpiton(ell tee,tort) ......... 0,640 0,729 0.763 0.78g t,0%

1Includeselectri,'!'.y_oneratedbythesectorforself-usefromhydroelectric,geothermal,woodendwoodwaste,municipalsolidwaste,other
btomass,wi_, photovoltaicandsolarthermalsources,end non.electricenergyfromrenewablesources,suchassolarthermalwaterheaters,
ground-waterheatpumps,andwood,

=Includeselhanol(blendsof 10 percentor less)andethersblendedintogasoline.
=Includesliquefiedpetroleumgasendcoal.
=Includescommercialsectorelectricitycogeneratedusingwoodandwoodwaste,municipalsolidwaste,andotherbiomaas;nonelectr__n_(_._

fromrenewablesources,suchas a_lvesolarandpassivesolarsystems,geothermalheat pumps,andsolarwaterhea*ingsystems.
=Fuelconsumptionincludesconsumptionfo; cogeneralion.
=Includespetroleumcoke,asphalt,roadoil, lubricants,stillgas, andmiscellaneouspetroleumproducts.
_lncludesleaseandplantfuel.
=Includesnaphthaandkerosenetype.
=Includesaviationgasolineandlubricants.
_°OnlyE85(85 percentethanol),
l_OnlyM85 (85percentmethanol).
"Includescon,=umptionof energybyelectricutilities,independentpowerproducers,andsmallpowerproducersthatsellpowertothegrid.
_=lncludeselectricitysoldto utilitiesbynonutilities,includingcogenerators,fromhydroelectric,geothermal,woodandwoodwaste,municipal

solidwaste,otherbiomass,wind,photovoltalcand solarthermalsources,pluswasteheatandnetelectricityimports.Doesnotincludeownuse.
_*lncludesunfinishedoils,naturalgasoline,motorgasolineblendingcompounds,aviationgasoline,lubricants,stillgas,asphait,ro_doil,and

miscellaneo_,spetroleumproducts.
%,.cludeselectricitygeneratedforsaletoelectricutilitiesandforselfusefromrenewablesources,non-electricenergyfromrenewablesources,

electricitygeneratedfromwasteheat, netelectricityimports,liquidhydrogen,and methanol.
Btu = Britishthermalunit.
N/A= Notapplicable.
Note: Totalsmaynotequalsumof componentsdueto independentrounding.
Sources: 199(3coalconsumption:EnergyInformationAdministration(EIA),QuarterlyCoa/Report,DOFJEIA-012t (90/4Q)(Washington,D.C.

May1991)andStateEnergyDataReport 1991,DOE/EIA-0214(91)(Washington,D.C.,May1gO3).1990naturalgasconsumption:EIA,Nature
GasAnnua/1992 Vo/umeI, DOE/EIA-0131(02)/1(Washington,D.C.,November1993). 1990consumptionotherthancoalandnaturalgas: EIA,
Month/yEnergyReview,DOF../EIA-0035(03/07)(Washington,D.C.,July1_'_) andOfficeofCoal,Nuclear,ElectricandAlternateFuelsestimates,
Figuresfor1990maydifferfrompublisheddataduetointernalconversionfactorswithintheAEO1994NationalEnergyModelingSystem.The
1990 valuesare not finaland may be updatedin EIA publications.Projections: EIA, AEO 199.',NationalEnergyModelingSystemrun
AEO94B.D1221934.
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Table S. Energy Consumption by End-Urn Sector and Source
South Atlantic Census Division

(Quadrillion Btu per Year)

P.dm'onooCram Annual
Qrow_

i I I ,,,o-,OlOItm 2ooo 2o_ =OlO (l_rC=nt)

R_Ident¼1
DistillateFuel ........................... 0.094 0.100 0.097 0,092 -0,1%
Kerosene,.............................. 0.023 0.0'25 0.025 0,025 0.3%
LiquefiedPetrole|Jm(]as .................. 0,087 0,083 0.059 0,055 .1.0%
NaturalGas ............................ 0.339 0.423 0.440 0.463 1.6%
Coal .................................. 0.007 0.006 0,005 0,005 .1.3%
RenewableEnergy_ ....................... 0,081 0.(_1 0.094 0.096 0.9%
Electricity.... '. : ........................ 0.721 0.829 0.875 0.932 1.3%

Total ........ ........................ 1.3_ 1.(k_l 1.8116 I.(148 1.1%

Commerc¼1
DistillateFuel ........................... 0.075 0.084 0.086 0,089 0.9%
Kerosene.............................. 0.003 0.003 0.003 0,002 .1.0%
MotorGasoline= ......................... 0.021 0.021 0.021 0,021 N/A
ResidualFuel ........................... 0.025 0.023 0.023 0.022 -0.6%
NaturalGas ............................ 0.244 0.298 0.322 0,349 1.8%
Other= ................................. 0.024 0.023 0.022 0.022 -0.4%

RenewableEnergy* ....................... 0.001 0.001 0.001 0,001 4.3%
Electricity.............................. 0.578 0.706 0.765 0,817 1.7%
Total ................................ 0.973 1.159 1.243 1.324 1.1P/,

kldustrlals
DistillateFuel ........................... O.118 O.134 O.144 O.154 1.3%
LiquefiedPetroleumGas ................... 0.04.3 0.055 0,061 0,067 2,2%
MotorGasoline= ......................... 0,027 0.032 0,034 0.037 1.5%
PetrochemicalFeedstocks.................. O,152 O.186 0.207 0.227 2.0%
ResidualFuel .......................... 0.116 0.120 0.125 0.131 0.6%
OtherPetroleum= ......................... 0,361 0.410 0,430 0.451 1.1%
NaturalGasy ............................ 0.652 0.727 0,774 0.820 1.2%

MetallurgicalCoal ........................ 0.109 0.082 0.072 0.063 .2.7%
SteamCoal............................. 0,415 0.469 0,516 0.559 1.5%
NetCoalCokeImports.................... 0,002 0.010 0.014 0.014 11,0%
RenewableEnergy ....................... 0.365 0.447 0,492 0,544 2,0%
Electricity.............................. 0.518 0.630 0.691 0.749 1.9%

Total ................................ 2.888 3.301 3.562 3.817 1.4%

Tranq_lation
DistillateFuel ........................... 0,632 0.829 0.929 1.044 2.5%
JetFuel= ............................... 0,448 0,566 0.628 0.694 2.2%
MolorGasoline= ......................... 2.540 2.875 3.014 3.128 1,0%
ResidualFuel ........................... 0,117 0.150 0,172 0.194 2,6%

LiquefiedPetroleumGas ................... 0,009 0.014 0.025 0.038 7,5%
OtherPetroleum=......................... 0.034 0.039 0,041 0.046 1.4%

PipelineFuelNaturalGas .................. 0.039 0.046 0,043 0.041 0,3%

CompressedNaturalGas................... 0,000 0,024 0.045 0.089 N/A
Renewables(ethanol)".................... 0.000 0.002 0,006 0.010 33.8%
LiquidHydrogen......................... 0.000 0.000 0.000 0.000 95,5%
Methanol" ............................. 0.000 0.001 0.005 0.012 39.1%

Electricity.............................. 0.010 0.015 0,024 0.036 6,4%
Total ................................ 3.831 4.582 4._13 5.312 1,6%

ElectricUtllltkle_=
DistillateFuel ........................... 0,011 0.062 O,105 0.082 10.6%
ResidualFuel ........................... 0.377 0.294 0,307 0.248 .2.1%
NaturalGas ............................ 0.242 0.747 1.100 1.072 7,7%
S_eamCoal ............................. 3,037 3,529 3,682 4.411 1,9%
NuclearPower ......................... 1.716 2.173 2,267 2.145 1,t%

RenewableEnergyK)ther_=.................. 0,304, 0,40_ 0,462 0.526 2,8%
Total ................................ 5#/0 7,210 7.623 8.484 2.0%
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Table 5. Energy Consumption by End-Use Sector and Source
South Atlantic Census Division (Continued)
(QuadrillionBtuper Year)

Fl_wence Cm Annual

SectorandSource Growth

' I I It900 2000 2005 2010
(W_nt)

PrimaryEnergyCmsuml_lon
DistillateFuel ........................... 0.930 1.209 1.361 1.461 2.3%
Kerosene.............................. 0.026 0.028 0.027 0.027 0.2%
JetFuel= ............................... 0.448 0.566 0.628 0.694 2.2%
LiquefiedPetroleumGas ................... 0.131 0.144 0.156 0.172 1.4%
MotorGasoline= ......................... 2.589 2.928 3.070 3.187 1.0%
PetrochemicalFeedstocks.................. 0.152 0.186 0.207 0.227 2.0%
Residu&lFuel ........................... 0.635 0.587 0.627 0.594 -0.3%
OtherPetroleum14........................ 0.395 0.449 0.472 0.497 1.2%
NaturalGas ............................ 1.517 2.265 2.724 2.813 3.1%

MetallurgicalCoal ........................ 0.109 0.082 0.072 0.063 .2.7%
SteamCoal............................. 3.470 4.015 4.215 4.986 1.8%

NetCoalCokeImports.................... 0.002 0.010 0.014 0.014 11.0%
NuclearPower .......................... 1.716 2.173 2.267 2.145 1.1%

RenewableEnergy/Other16.................. 0.7,_1 0.947 1.060 1.190 2.3%
Total ................................ 12.888 18.$g0 16.g00 18.070 1.7%

ElectricityConmJmption(allwctors) ......... 1.828 2.181 2.888 2.838 1.6%

_lncludeselectricitygeneratedbythesectorforself-usefromhydroelectric,geothermal,woodandwoodwaste,municipalsolidwaste,other
blomass,wind,photovoltalcandsolarthermalsources,andnon-electricenergyfromrenewablesources,suchas solarthermalwaterheaters,
ground-waterheatpumps,andwood.

=Includesethanol(blendsof 10 percentor less)andethersblendedintogasoline.
=includesliquefiedpetroleumgasandcoal.
4Includescommercialsectorelectricitycogeneratedusingwoodandwoodwaste,municipalsolidwaste,andotherbiomass;nonelectricenergy

fromrenewablesources,suchas activesolarandpassivesolarsystems,geothermalheatpumps,andsolarwaterheatingsystems.
=Fuelconsumptionincludesconsumptionforcogeneration.
=Includespetroleumcoke,asphalt,roadoil,lubricants,stillgas, andmiscellaneouspetroleumproducts.
_lncludesleaseandplantfuel.
=Includesnaphthaandkerosenetype.
=includesaviationgasolineand lubricants.
_°OnlyE85(85percentethanol).
l_OnlyM85 (85percentmethanol).
1=Includesconsumptionofenergybyelectricutilities,independentpowerproducers,and smallpowerproducersthatsellpowertothegrid.
_Slncludeselectricitysoldto utilitiesbynonutilities,includingcogenerators,fromhydroelectric,geothermal,woodandwoodwaste,municipal

solidwaste,otherbiomass,wind,photovoltalcandsolarthermalsources,pluswasteheatandnetelectricityimports.Doesnotincludeownuse.
_%cludesunfinishedoils,naturalgasoline,motorgasolineblendingcompounds,aviationgasoline,lubricants,stillgas, asphalt,roadoil,and

miscellaneouspetroleumproducts.
_elncludeselectricitygeneratedforsaletoelectricutilitiesandforselfusefromrenewablesources,non-electricenergyfromrenewablesources,

electricitygeneratedfromwasteheat, netelectricityimports,liquidhydrogen,andmethanol.
Btu= Britishthermalunit.
N/A= Notapplicable.
Note: Totalsmay notequalsumof componentsdueto independentrounding.
Souroee: lggOcoalconsumption:EnergyInformationAdministration(EIA),Quarter/yCoa/Report,DOE/EIA-O12f(gO/4Q)(Washington,D.C.

May 1991)andStateEnergyDataReport 1991,DOE/EIA-O214(gl)(Washington,D.C.,May1903). lggo naturalgasconsumption:EIA,Nature
GasAnnua/lgg2 Vo/ume1,DOE/EIA-0131(92)/1(Washington,D.C.,November1993). 1ggOconsumptionotherthancoalandnaturalgas: EIA,
Monfh/yEnergyReview,DOE/EIA..OO35(g3/07)(Washington,D.C.,July1g93)andOfficeofCoal,Nuclear,ElectricandAlternateFuelsestimates.
Figuresfor 1090maydifferfrompublisheddatadueto internalconversionfactorswithintheAEO 1g94NationalEnergyModelingSystem.The
1990 valuesare not finaland may be updatedin EIA publications.Projections: EIA, AEO 1994 NationalEnergyModelingSystemrun
AEO94B.D1221934.
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Table 6. Energy Consumption by End-Use Sector and Source
East South Central Census Division
(QuadrillionBtuper Year)

ReferenceCase Annual
Growth

SectorandSource

1990-20101tin _ 2oo6 201o (percatt)

Reeidential
DistillateFuel........................... 0.005 0.006 0.006 0.005 0.1%
Kerosene.............................. 0.004 0.004 0,004 0.004 -0.5%
LiquefiedPetroleumGas................... 0.030 0.031 0.030 0.028 -0.4%
NaturalGas ............................ 0.178 0.206 0.208 0,213 0.9%
Coal.................................. 0.004 0,003 0.003 0.003 -1.3%
RenewableEnergy1....................... 0.066 0.072 0.071 0.070 0.3%
Electricity.............................. 0.268 0.287 0.293 0.302 0.6%
Total ................................ 0.557 0.608 0.615 0.625 0.6%

Commercial
DistillateFuel........................... 0.017 0.020 0.020 0.020 0.8%
Kerosene.............................. 0.001 0.001 0.001 0.001 -0.3%
MotorGasoline= ......................... 0.007 0.007 0.007 0.007 0.3%
ResidualFuel........................... 0,004 0.004 0.004 0.004 N/A
NaturalGas ............................ 0.121 0.125 0.126 0.128 0.3%
Othe_................................. 0,013 0.013 0.013 0.013 -0.1%
RenewableEnergy4.......................0.000 0.000 0.000 0,000 5.4%
Electricity..............................0.149 0.171 0,174 0.175 0.8%
Total ................................ 0.313 0.341 0.346 0.349 0.5%

_dustriat
DistillateFuel........................... 0.120 0.131 0.141 0.151 1.2%
LiquefiedPetroleumGas................... 0.037 0.042 0.047 0.051 1.6%
MotorGasoline= ......................... 0.013 0,015 0,017 0.018 1,7%
PetrochemicalFeedstocks.................. 0.058 0.071 0.079 0,087 2,0%
ResidualFuel........................... 0.014 0.010 0,010 0.010 -1,4%
OtherPetroleums......................... 0.252 0.305 0.309 0.320 1.2%
NaturalGasT............................ 0.458 0.575 0,606 0.638 1.7%
MetallurgicalCoal........................ 0.121 0.089 0.078 0.068 -2,8%
SteamCoal............................. 0.212 0,244 0.267 0,289 1.6%
NetCoalCokeImports.................... 0.000 0,001 0,002 0.001 8,3%
RenewableEnergy....................... 0.193 0.226 0.243 0,259 1.5%
Electricity.............................. O.368 O.451 O.494 O.536 1.9%
Total ................................ 1.848 2.160 2.292 2.431 1.4%

Transportation
DistillateFuel........................... 0,372 0.487 0.528 0.570 2.2%
JetFuels ............................... 0.105 0,090 0.098 0.105 0.0%
MotorGasoline= ......................... 0.917 1.031 1.052 1.057 0.7%
ResidualFuel........................... 0.028 0,036 0,039 0.043 2.1%
LiquefiedPetroleumGas................... 0.003 0.005 0.008 0.012 6.5%
OtherPetroleums......................... 0.012 0.013 0,013 0.014 1.0%
PipelineFuelNaturalGas .................. O.100 O.113 O.122 O.129 1.3%
CompressedNaturalGas................... 0.000 0.007 0.013 0.020 23.4%
Renewables(ethanol)1° .................... 0.000 0,001 0.002 0.003 33.4%
LiquidHydrogen......................... 0.000 0.000 0.000 0.000 94.9%
Methanol"............................. 0.000 0.000 0.002 01003 38.7%
Electricity.............................. 0.004 0.005 0.008 0.011 5.6%
Total................................ 1.641 1388 1.556 1.966 1.2%

ElectricUtilitiee_=
DistillateFuel........................... 0.000 0.001 0,006 0.011 20.6%
ResidualFuel........................... 0.001 0.001 0.002 0,001 .0.7%
NaturalGas ............................ 0.072 0.082 0.094 0.065 .0.5%
SteamCoal............................. 1.911 1.987 1.998 1.998 0.2%
NuclearPower.......................... 0.303 0.338 0.340 0,337 0.5%
RenewableEnergy/otherIs .................. 0.231 0,233 0.233 0,233 0.0%
Total ................................ 2.526 2.642 2.673 2.646 0.2%
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Table 6. Energy Consumption by End-Use Sector and Source
East South Central Census Division (Continued)
(QuadrillionBtuper Year)

11_erenceCme Annual

" ctorandSource Growth

1 1 J19g0 2000 2006 2010 (percent)

Prlmry EnergyCm=umMion
DistillateFuel ........................... 0.514 0.645 0.702 0.759 2.0%
Kerosene.............................. 0.005 0,005 0.005 0.004 -0.4%
JetFuel_ ............................... 0.105 0.090 0.098 0,105 0.0%

LiquefiedPetroleumGas ................... 0.076 0.084 0.090 0.097 1,2%
MotorGasoline= ......................... 0.937 1,054 1.076 1.082 0,7%
PetrochemicalFeedstocks.................. 0.058 0.071 0.079 0,087 2.0%
ResidualFuel ........................... 0.048 0.050 0,055 0,058 1.0%
OtherPetroleum"........................ 0.263 0.318 0.322 0.334 1,2%
NaturalGas ............................ 0.930 1.109 1.170 1,193 1.3%
MetallurgicalCoal ........................ 0.121 0.089 0.078 0.068 -2.8°/o
SteamCoal ............................. 2.134 2.242 2,276 2.297 0.4%
NetCoalCokeImports.................... 0.000 0,001 0.002 0.001 8.3%
NuclearPower .......................... 0.303 0338 0.340 0.337 0.5%
RenewableEnergy/Otheris .................. 0.490 0._1 0.551 0.569 0.8%

Total ................................ 5.gM 6.626 0.843 6,993 0.8*/,

ElectricityConsumption(all lectors) ......... 0.78g 0.913 0._g 1.023 1,3%

1Includeselectricitygeneratedbythesectorforself-usefromhydroelectric,geothermal,woodandwoodwaste,municipalsolidwaste,other
biomass,wind,photovoltaicandsolarthermalsources,and non-electricenergyfromrenewablesources,suchas solarthermalwaterheaters,
ground-waterheatpumps,andwood,

=includesethanol(blendsof 10 percentor less)andethersblendedIntogasoline.
=Includesliquefiedpetroleumgasandcoal.
4Includescommercialsectorelectricitycogeneratedusingwoodandwoodwaste,municipalsolidwaste,andotherbiomass;nonelectricenergy

fromrenewablesources,suchas activesolarandpassivesolarsystems,geothermalheatpumps,andsolarwaterheatingsystems.
SFuelconsumptionincludesconsumptionforcogeneration.
6Includespetroleumcoke,asphalt,roadoil, lubricants,stillgas, andmiscellaneouspetroleumproducts.
:'Includesleaseandplantfuel,
=Includesnaphthaandkerosenetype.
=Includesaviationgasolineandlubricants.
1°OnlyE85 (85percentethanol).
"Only M85 (85percentmethanol).
"Includesconsumptionofenergybyelectricutilities,independentpowerproducers,andsmallpowerproducersthatsellpowertothegrid,
13Includeselectricitysoldtoutilitiesbynonutilities,includingcogenerators,fromhydroelectric,geothermal,woodandwoodwaste,municipal

solidwaste,otherbiomass,wind,photovoltaicandsolarthermalsources,pluswasteheatandnetelectricityimports.DoesnotIncludeownuse,
_'lncludesunfinishedoils,naturalgasoline,motorgasolineblendingcompounds,aviationgasoline,lubricants,stillgas,asphalt,roadoil,and

miscellaneouspetroleumproducts.
_%cludeselectricitygeneratedforsaletoelectricutilitiesand forselfusefromrenewablesources,non-electricenergyfromrenewablesources,

electricitygeneratedfromwasteheat,netelectricityimports,liquidhydrogen,and methanol.
Btu= Britishthermalunit,
N/A= Notapplicable.
Note: Totalsmaynot equalsumof componentsduetoindependentrounding.
Souroee: 1990coalconsumption:EnergyInformationAdministration(EIA),QuarterlyCoalReport,DOE/EIA-0121{gO/4Q)(Washington,D.C.

May 1991)and StateEnergyDataReport1991,DOE/EIA-0214(91)(Washington,D,C., May1993). 1990nat,.;,algasconsumption:EIA,Natural
GasAnnual 1992Volume1,DOE/EIA-0131(92)/1(Washington,D,C.,November1993). 1990consumptie:,otherthancoalandnaturalgas: EIA,
MonthlyEnergyReview,DOE/EIA-O035(93/07)(Washington,D,C.,July1993)andOfficeofCoal,Nuclear,ElectricandAlternateFuelsestimates.
Figt=resfor 1990maydifferfrompublisheddataduetointernalconversionfactorswithintheAEO 1994NationalEnergyModelingSystem.The
1990 valuesare not final andmay be updatedin EIA publications.ProJectlone: EIA,AEO 1994NationalEnergyModelingSystemrun
AEO94B.D1221934,
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Table 7, Energy Consumption by End-Use Sector and Sourco
West South Central Census Division
(QuadrillionBtu per Year)

ReferenceCm Annuml
Orow_Sectorand Source

[ l 1.20101090 2000 2008 2010 (percent)

P,,lld,ntill
DistillateFuel........................... 0.000 0.000 0.000 0.000 0.8%
Kerosene.............................. 0.000 0.000 0.000 0.000 0.9°/=,
LiquefiedPetroleumGas................... 0.036 0.036 0.034 0,033 -0,5%
NaturalGas ............................ 0.380 0.415 0.414 0.417 0.5%
Coal.................................. 0,000 0.000 0,000 0,000 .13%
RenewableEnergy1....................... 0.037 0.044 0,048 0.051 1.7%
Electricity.............................. 0.449 0.470 0.483 0.502 0.6%
Total..... ............................ 0.906 0.948 0.979 1.004 0.6%

Commordal
DistillateFuel........................... 0.031 0.032 0.032 0.032 0.1%
Kerosene..............................0.000 0.000 0.000 0.000 -0.3°/0
MotorGasoline= ......................... 0.016 0.017 0.017 0.018 0.4%
ResidualFuel........................... 0.001 0.001 0.001 0,001 .0,6%
NaturalGas ............................ 0.267 0,301 0.317 0.337 1.2%
Other=.................................0.007 0.006 0.036 0.006 .0.2%
RenewableEnergy".......................0.000 0.001 0.001 0.031 5.6%
Electricity.............................. 0.367 0.414 0.430 0.437 0,9%
Total ................................ 0.682 0.773 0.804 0.932 O.IP/,

Indu=trlat
DistillateFuel...........................0.268 0.298 0.320 0.343 1.2°/=
LiquefiedPetroleumGas ................... 1.199 1.497 1.657 1.814 2.1%
MotorGasoline= ......................... 0.031 0.038 0.041 0.044 1.8%
PetrochemicalFeedstocks.................. 0.573 0,704 0.783 0.859 2,0%
ResidualFuel........................... 0.020 0.013 0.014 0.015 .1.5%
OtherPetroleum'......................... 1.142 1.372 1,372 1.407 1.0%
NaturalGasT............................3.819 4,148 4.40g 4.631 1.0%
MetallurgicalCoal........................ 0.030 0.000 0,000 0.000 N/A
SteamCoal............................. 0.096 0.111 0.121 0.131 1.5%
NetCoalCokeImports.................... 0.000 0.000 0.000 0.030 N/A
RenewableEnergy....................... O.180 0.217 0.233 0.252 1.7%
Electricity.............................. 0.450 0.538 0.586 0.631 1.7%
Total................................ 7.804 8.988 9.638 10.127 1.3"/,

Transportation
DistillateFuel........................... 0.575 0.742 0.813 0.890 2.2%
JetFuel'............................... 0.741 0,956 1.054 1.148 2.2%
MotorGasoline= ......................... 1.612 1.851 1.908 1.941 0.9%
ResidualFuel........................... 0.303 0.401 0.450 0.495 2.5%
LiquefiedPetroleumGas................... 0.006 0.009 0.015 0,022 6.9%
OtherPetroleum'......................... 0.028 0.081 0.032 0.034 0.g%
PipelineFuelNaturalGas .................. 0.203 0,200 0,215 0.226 0.6%
CompressedNaturalGas................... 0.000 0.014 0.025 0.037 N/A
Renewables(ethanol)".................... 0.003 0.001 0.003 0.006 33.7%
LiquidHydrogen......................... 0.000 0.000 0.000 0,000 95.3%
Methanol"............................. 0.000 0.001 0.003 0.006 38.9%
Electricity.............................. 0.006 0.009 0.014 0.020 5.9%
Total ................................ 3.476 4.214 4.531 4.826 13%

ElectricUtilltkm"
DistillateFuel........................... 0.000 0,001 0.001 0.001 17.6%
ResidualFuel........................... 0.006 0,008 0.008 0.007 1.2%
NaturalGas ........................... 1.527 1.682 1.785 1.751 0.7%
SteamCoal............................. 1.850 2.085 2.210 2.232 0.9%
NuclearPower.......................... 0.471 0,622 0.625 0.618 1.4%
RenewableEnergy/Other".................. 0.023 0.032 0.053 0.083 6.7%

Total................................ 3.688 4.429 4.681 4.693 1.2%

92 Energy Information Administration/Supplement to the Annual Energy Outlook 1994



Table 7. Energy Consumption by End-Use Sector and Source
West South Central Census Division (Continued)
(QuadrillionBtuper Year)

Rdmncs Cne Annual
Qrow_

SectorandSource [ 1 1.2010 ,1990 2000 2006 2010 (percent)

PrimaryEnergyCon=mptlon
DistillateFuel ........................... 0,875 1,072 1.167 1.266 1.9%
Kerosene.............................. 0,001 0,001 0,001 0,001 0.4%
JetFueP............................... 0,741 0,956 1,054 1.148 2,2%
LiquefiedPetroleumGas ................... 1.248 1.547 1.712 1.875 2,1%
MotorGasolinez ......................... 1.659 1.906 1,967 2,003 0.90
PetrochemicalFeedstocks.................. 0,573 0.704 0,783 0,859 2.0%
ResidualFuel ........................... 0.330 0,423 0,473 0,518 2.3%
OtherPetroleum"........................ 1.170 1.403 1,404 1,441 1.0%
NaturalGas ............................ 6.196 6,759 7,165 7,400 0.9%
MetallurgicalCoal ........................ 0,000 0.000 0,000 0,000 N/A
SteamCoal............................. 1.946 2.196 2.331 2.363 1.0%
NetCoalCokeImports.................... 0,000 0,000 0,000 0.000 N/A
NuclearPower .......................... 0,471 0.622 0,625 0.618 1.4%

RenewableEnergy/otheris .................. 0.240 0.295 0.340 0.400 2,6%
Total ................................ 16_90 17,886 19.019 19.992 1.3%

ElectrldtyConsumption(allwctors) ......... 1,273 1,432 1.612 1.690 1.I%

11ncludeselectricitygeneratedbythesectorforself-usefromhydroelectrlc,geothermal,woodandwoodwaste,municipalsolidwaste,other
blomass,wind,photovoltaicandsolarthermalsources,and non-alectrlcenergyfromrenewablesources,suchassolarthermalwaterheaters,
ground-waterfleetpumps,andwood.
=Includesethanol(blendsof10percentorless)andethersblendedintogasoline,
=Includesllquefiedpetroleumgasand coal,
%cludascommercialsectorelectrlcltycogeneratedusingwoodandwoodwaste,munlclpalsolidwaste,andotherbiomass;nonelectricenergy

fromrenewablesources,suchasactivesolarandpassivesolarsystems,geothermalheatpumps,andsolarwaterheatingsystems.
=Fuelconsumptionincludesconsumptionforcogeneratlon.
=Includespetroleumcoke,asphalt,roadoli,lubrlcants,stlllgas,andmiscellaneouspetroleumproducts.
71ncludasleaseandplantfuel.
=Includesnaphthaandkerosenetype.
=Includesaviationgasolineandlubricants.
1°OnlyE85(85percentet;_anol).
"OnlyM85 (85percentmethanol).
1=Includesconsumptionofenergybyelectricutllltlas,independentpowerproducers,andsmallpowerproducersthatsellpowertothegrid.
_=lncludaselectricitysoldtoutilltlasbynonutilltias,includingcogenerators,fromhydroelectric,geothermal,woodandwoodwaste,municipal

solidwaste,otherblomass,wind,photovoltalcandsolarthermalsources,pluswasteheatandnetelectricityimports.Doesnotincludeown use.
_%cludasunfinishedo!Is,naturalgasoline,motorgasolineblendingcompounds,aviationgasoline,lubricants,stillgas,asphalt,roadoil,and

miscellaneousPetroleumproducts.
"Includeselectrlcltygeneratedforsaletoelectricutilitiesandforselfusefromrenewablesources,non-electrlcenergyfromrenewablesources,

electricitygeneratedfromwasteheat,netelectricityimports,liquidhydrogen,andmethanol.
Btu= Britishthermalunit.

NIA= Notapplicable.
Note:Totalsmay notequalsum ofcomponentsduetoindependentrounding.
Sour(:ea:19_0coalconsumption:EnergyInformationAdmlnlstratlon(EIA),QuarterlyCoalReport,DOE/EIA-OI21(9014Q)(Washington,D.C.

May1991) and StateEnergyDataReport 1991,DOF_/EIA-O214(91)(Washington,D.C.,May1993), 1990naturalgasconsumption:EIA,Natural
GasAnnual1992VolumeI, DOFJEIA-O131(92)/1(Washington,D.C.,November1993). 1990consumptionotherthancoalandnaturalgas: EIA,
MonthlyEnergyR,_view,DOFJEIA-0035(93/07)(Washington,D.C,,Julyf993)andOfficeofCoal,Nuclear,ElectricandAlternateFuelsestimates.
Figuresfor1990 maydifferfrompublisheddatadueto internalconversionfactorswithintheAEO1994NationalEnergyModelingSystem,The
1990valuesare notfinal and may be updatedinEIA publications.ProJeotlone: EIA, AEO 1994NationalEnergyModelingSystemrun
AEO94B.D1221934.
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Table 8. Energy Consumption by End-Use Sector and Source
Mountain Census Division
(QuadrillionBtuper Year)

RefwmceCue Annual
SectorandSource Growth

I I I1990 2000 2006 2010 (percent)

Reeldentlal
DistillateFuel........................... 0.007 0,008 0,008 0.008 0.6%
Kerosene.............................. 0.030 0,000 0.000 0.000 1,4%
LiquefiedPetroleumGas................... 0.025 0,025 0,024 0.023 -0.6%
NaturalGas ............................ 0.255 0.292 0,292 0.298 0,8%
Coal.................................. 0,004 0.004 0004 0,003 .1,2%
RenewableEnergy1....................... 0.031 0.035 0.036 0.037 1,0%
Electricity.............................. 0.168 0,196 0.206 0.220 1,4%
Total................................ 0.495 0.560 0.570 0.690 0.1P/,

Commorcial
DistillateFuel........................... 0.017 0.019 0.019 0.019 0.5%
Kerosene.............................. 0.000 0.000 0.000 0.000 -0.1%
MotorGasoline= ......................... 0.006 0,006 0,006 0.006 0.2%
ResidualFuel........................... 0.001 0.001 0,001 0.001 .0,3°/o
NaturalGas ............................ 0.184 0,180 0,172 0.165 .0.5%
Other= ................................. 0.013 0.012 0.012 0.012 -0,2%
RenewableEnergy4....................... 0.002 0,004 0.005 0.005 5.7%
Electricity.............................. 0.195 0,225 0.2'32 0.231 0,9%
Total................................ 0.418 0.446 0.448 0.440 0._PI,

Induetr¼1D
DistillateFuel........................... O,119 O,153 O,165 O.176 2,0%
LiquefiedPetroleumGas................... 0,040 0,048 0.052 0.056 1,8%
MotorGasoline= ......................... 0,016 0,020 0.021 0.023 1,9°/o
PetrochemicalFeedstocks.................. 0.000 0,001 0.001 0.001 1.4%
ResidualFuel........................... 0.004 0,013 0.015 0.012 5,5%
OtherPetroleume......................... 0.181 0.167 0.171 0.174 .0,2%o
NaturalGas7 ............................ 0.345 0,510 0.521 0.528 2.2%
MetallurgicalCoal........................ 0.033 0,025 0.022 0.019 .2.7%
SteamCoal............................. 0.103 0,103 0.109 0.111 0.3%
NetCoalCokeImports.................... 0.000 0.000 0,000 0.000 N/A
RenewableEnergy....................... 0.056 0.066 0.070 0.074 1.3%
Electricity.............................. 0.186 0.214 0.231 0.247 1,4%
Total................................ 1.007 1.320 1.376 1.421 1.3%

Transportation
DistillateFuel........................... 0.262 0.366 0,406 0.449 2,7%
JetFueP............................... 0.173 0.196 0.213 0.231 1.5%
MotorGasoline= ......................... 0,783 0.946 0.983 1.008 1,3%
ResidualFuel........................... 0.000 0,000 0,000 0.000 -0,8%
LiquefiedPetroleumGas................... 0.033 0.005 0,008 0.012 7.3%
OtherPetroleum°......................... 0,011 0.013 0.014 0.015 1.5%
PipelineFuelNaturalGas.................. 0.128 0.137 0.124 0.116 -0.5%
CompressedNaturalGas................... 0.000 0.007 0.013 0.020 24.1%
Renewables(ethanol)".................... 0.000 0,001 0,002 0.003 34.1%
LiquidHydrogen......................... 0.000 0,030 0.000 0.000 96.0%
Methanol11............................. 0.000 0,000 0,002 0.003 39.4%
Electricity.............................. 0,003 0,005 0.008 0,011 6,1%
Total................................ 1.364 1.676 1.772 1.867 1.6%

ElectricUtllltklTM

DistillateFuel........................... 0.003 0,002 0.001 0.000 .15.1%
ResidualFuel........................... 0,004 0,002 0.002 0.001 .8.2%
NaturalGas ............................ 0.084 0,370 0.358 0,244 5.5%
SteamCoal............................. 1.926 1,989 2,112 2.574 1,5%
NuclearPower.......................... O.170 0,221 0.218 0,220 1.3%
RenewableEnergy/other".................. 1.124 1,191 1,203 1.288 0,7%
Total................................ 3.564 3.774 3.895 4.327 1,0%
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Table 8. Energy Consumptlon by End-Use Sector and Source
Mountain Census Division (Contlnued)
(QuadrillionBtu per Year)

P,dwonco C4me Amu=l
Growth

J ] 111)90 2000 2006 2010 (per=rot)

PrimaryEnergyConeumpllon
DistillateFuel........................... 0,409 0.549 0.599 0.653 2.4%
Kerosene.............................. 0.000 0.001 0,001 0.001 0.8%
JetFuel= ............................... 0,173 0.196 0.213 0.231 1,5%
LiquefiedPetroleumGas ................... 0.072 0.082 0.087 0.095 1.4%
MotorGasolinez ......................... 0.805 0.971 1.010 1.037 1.3%
PetrochemicalFeedstocks.................. 0.000 0.001 0.001 0.001 1.4%
ResidualFuel ........................... 0.009 0.016 0.018 0.014 2.1%
OtherPetroleum14........................ 0,192 0.181 0.185 0.189 -0,1%
NaturalGas ............................ 0.997 1.496 1.481 1.371 1.6%

MetallurgicalCoal ........................ 0.033 0.025 0.0'22 0.019 -2.7%
SteamCoal............................. 2.042 2.!04 2.232 2.696 1.4%

NetCoalCokeImports.................... 0.000 0.000 0.000 0.000 N/A
NuclearPower .......................... 0.170 0.221 0.218 0.220 1.3%

RenewableEnergy/otherl° .................. 1.213 1.297 1.317 1.410 0.8%
Total ................................ 0.378 7.1n 7.388 7.937 1.1%

ElectrlcltyConeumptlon(all uctors) ......... 0.852 0.689 0.676 0.709 1,3%

1Includeselectricitygeneratedbythesectorfor self-usefromhydroelectric,geothermal,woodandwoodwaste,municipalsolidwaste,other
blomass,wind,photovoltaicandsolarthermalsources,and non-electricenergyfromrenewablesources,suchassolarthermalwaterheaters,
ground-waterheat pumps,andwood.

=Includesethanol(blendsof 10 percentor less)andethersblendedintogasoline.
=Includesliquefiedpetroleumgasandcoal.
_lncludascommercialsectorelectricitycogeneratedusingwoodandwoodwaste,municipalsolidwaste,andotherblomass;nonelectricenergy

fromrenewablesources,suchas activesolarandpassivesolarsystems,geothermalheatpumps,andsolarwaterheatingsystems.
=Fuelconsumptionincludesconsumptionforcogeneretion.
=Includespetroleumcoke,asphalt,roadoil, lubricants,stillgas,andmiscellaneouspetroleumproducts.
;'Includesleaseandplantfuel.
=Includesnaphthaandkerosenetype.
=Includesaviationgasolineandlubricants.
_°OnlyE85 (85percentethanol).
_OnlyM85 (85percentmethanol).
_=lncludesconsumptionofenergybyelectricutilities,independentpowerproducers,andsmallpowerproducersthatsellpowertothegrid.
1=Includeselectricitysoldtoutilitiesbynonutilities,includingcogenerators,fromhydroelectric,geothermal,woodandwoodwaste,municipal

solidwaste,otherblomass,wind,photovoltaicandsolarthermalsources,pluswasteheatandnetelectricityimports.Doesnotincludeownuse.
1=Includesunfinishedoils,naturalgasoline,motorgasolineblendingcompounds,aviationgasoline,lubricants,stillgas, asphalt,roadoil,and

miscellaneouspetroleumproducts.
1%eludeselectricitygeneratedforsaletoelectricutilitiesandforselfusefromrenewablesources,non-electricenergyfromrenewablesources,

electricitygeneratedfromwasteheat,netelectricityimports,liquidhydrogen,andmethanol.
Btu= Britishthermalunit.

NIA= Notapplicable.
Note:Totalsmay notequalsum ofcomponentsduetoindependentrounding.
Sour©n: 1990coalconsumptlon:EnergyInformationAdministration(EIA),QuarterlyCoalReport,DOE/EIA-0121(9014Q)(Washington,D.C.

May1991)and StateEnergyDataReport1991,DOE/EIA-0214(91)(Washington,D.C.,May1993). 1990naturalgasconsumption:EIA,Natural
GasAnnual 1992Volume1, DOF_./EIA-O131(92)/1(Washington,D.C.,November1993). 1990consumptionotherthancoalandnaturalgas: EIA,
MonthlyEnergyReview,DOE/EIA-0035(93/07)(Washington,D.C.,July1993)andOfficeofCoal,Nuclear,ElectricandAlternateFuelsestimates.
Figuresfor 1990maydifferfrompublishedclaradueto internalconversionfactorswithintheAEO1994NationalEnergyModelingSystem.The
1990 valuesare not final andmay be updatedin EIA publications.ProJeatlone: EIA, AEO 1994 NationalEnergyModelingSystemrun
AEO94B.D1221934.
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Table 9. Energy Consumption by End-Use Sector and Source
Pacific Census Division
(QuadrillionBtuper Year)

ReferenceCase Annual
SectorandSource Growlh

19g0-20101_10 2000 2006 2010 (percent)

R_idential
DistillateFuel ........................... 0.039 0.042 0.041 0.040 0.1%
Kerosene.............................. 0.001 0.001 0.001 0.031 0.1%
LiquefiedPetroleumGas ................... 0.026 0.027 0.028 0,029 0.5%
NaturalGas ............................ 0.610 0.659 0.661 0.674 0,5%
Coal .................................. 0.003 0.033 0,003 0,003 .12%

RenewableEnergyt ....................... 0.108 0,111 0.111 0.111 0.2%
Electricity.............................. 0.391 0.416 0.427 0.442 0,6%

Total ................................ 1.179 1.289 1.272 1.2_ 0.5%

Commercial
DistillateFuel ........................... 0.056 0.063 0.066 0,087 0.9%
Kerosene.............................. 0.030 0.000 0.000 0,000 -0.4%
MotorGasoline= ......................... 0.013 0.013 0.013 0.012 -0.4%
ResidualFuel ........................... 0.013 0.016 0,017 0.019 1.8%
NaturalGas ............................ 0.379 0.433 0.458 0.488 1.3%
Other_................................. 0.011 0.011 0.011 0,010 -0.3%
RenewableEnergy4 ....................... 0.003 0.007 0.008 0.009 5,7%
Electricity.............................. 0.431 0.542 0.594 0.638 2.0%

Total ................................ 0.908 1.084 1.188 1.244 1.8%

Industrial'
DistillateFuel ........................... 0.168 0.180 0.194 0.208 1.1%

LiquefiedPetroleumGas ................... 0.056 0.051 0.055 0.080 0.3°/,
MotorGasoline= ......................... 0.023 0.029 0.032 0.034 1.9%
PetrochemicalFeedstocks.................. 0.026 0.030 0.032 0.035 1,5°/=
ResidualFuel ........................... 0.039 0.105 0.075 0.076 3.4%
OtherPetroleum° ......................... 0.615 0.654 0.679 0.687 0.6%
NaturalGasT............................ 1.016 1,099 1.214 1.272 1.1%
MetallurgicalCoal ........................ 0.000 0.000 0.030 0.000 N/A
SteamCoal ............................. 0.072 0.071 0.075 0.076 0.2%

Net CoalCokeImports.................... 0.030 0.000 0.000 0.000 N/A
RenewableEnergy....................... 0.366 0.421 0,452 0.484 1.4%
Electricity.............................. 0.397 0.452 0.486 0.519 1.4%

Total ................................ 2.772 3.093 3.294 3.451 1.1%

Transpomtlon
DistillateFuel ........................... 0.537 0.655 0.714 0.779 1.9%
JetFuel° ............................... 0.648 1.095 1.202 1.308 2.2%
MotorGasoline= ......................... 2,082 2.328 2,408 2,453 0.8%
ResidualFuel ........................... 0.478 0,615 0.690 0.760 2,3%

LiquefiedPetroleumGas ................... 0.008 0.012 0.022 0.033 7.3%
OtherPetroleum=......................... 0.035 0,038 0,039 0.042 0,8%

PipelineFuelNaturalGas .................. 0.037 0,053 0.082 0.081 2.5%
CompressedNaturalGas................... 0.000 0,022 0,040 0.060 N/A
Renewables(ethanol)" .................... 0,000 0,002 0,005 0.009 33.6%
LiquidHydrogen......................... 0.000 0,000 0.000 0.030 95.1%
Methanol1_ ............................. 0.000 0,001 0.005 0.010 38.8%

Electricity.............................. 0.039 0.014 0.022 0.031 6.2%
Total ................................ 4.036 4.835 8.209 5.544 1.8%

Eiactrl¢Utllitkm_=
DistillateFuel ........................... 0.036 0.005 0,035 0.005 .0,5%
ResidualFuel ........................... 0.134 0,127 0.127 0.121 .0,5%
NaturalGas ............................ 0.515 0,894 1.079 0.962 3.2%
SteamCoal ............................. 0.146 0.146 0.143 0.143 -0.1%
NuclearPower .......................... 0.539 0.445 0.450 0.374 .1.8%
RenewableEnergy/Other1=.................. 1,209 1.405 1,509 1.691 1.7%

Total ................................ 2.459 3.021 3.313 3.297 1.5%
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Table 9. Energy Consumption by End-Use Sector and Source
Pacific Census Division (Continued)
(QuadrillionBtuper Year)

I:ldemnoeCue I krmull

SectorandSource I GrowmI I 1_o-20101_10 2000 2006 2010 (Imrmmt)

PrknaryEnergyConsumption
DistillateFuel ........................... 0.806 0.945 1.020 1.099 1.6%
Kerosene.............................. 0.001 0.001 0.001 0.001 0.0%
JetFueP ............................... 0.848 1.095 1.202 1.306 2.2%
LiquefiedPetroleumGas ................... 0.095 0.096 0.109 0,127 1.5%
MotorGasoline2 ......................... 2.119 2.370 2.452 2.500 0.8%
PetrochemicalFeedstocks.................. 0.026 0.030 0.032 0.035 1.5%
ResidualFuel ........................... 0.664 0.862 0.910 0.976 1.9%
OtherPetroleum"........................ 0.650 0.692 0.718 0.729 0.6%
NaturalGas ............................ 2.558 3.160 3.514 3.516 1.6%
MetallurgicalCoal ........................ 0.000 0.000 0.000 0.000 N/A
SteamCoal............................. 0.228 0.225 0.226 0.226 0,0%

NetCoalCokeImports.................... 0.(300 0.000 0.000 0,000 N/A
NuclearPower .......................... 0,539 0.445 0.450 0.374 -1.8%

RenewableEnergy/Otheris.................. 1.685 1.947 2.090 2.315 1.6%
Total ................................ 10.124 11.SM 12.724 1S.204 1.3%

ElectricityConsumption(all uctors) ......... 1.229 1.425 1,82e 1.631 1.4%

1includeselectricitygeneratedbythesectorforself-usefromhydroelectric,geothermal,woodandwoodwaste,municipalsolidwaste,other
biomass,wind,photovoltaicandsolarthermalsources,and non-electricenergyfromrenewablesources,suchas solarthermalwaterheaters,
ground-waterheatpumps,andwood.

=Includesethanol(blendsof 10 percentor less)andethersblendedIntogasoline.
=Includesliquefiedpetroleumgasandcoal.
'Includescommercialsectorelectricitycogeneratedusingwoodandwoodwaste,municipalsolidwaste,andotherbiomass;nonelectricenergy

fromrenewablesources,suchas activesolarrindpassivesolarsystems,geothermalheatpumps,andsolarwaterheatingsystems.
=Fuelconsumptionincludesconsumptionfo,'cogeneration.
=Includespetroleumcoke,asphalt,roadoil, lubricants,stillgas,andmiscellaneouspetroleumproducts.
7Includesleaseandplantfuel.
=Includesnaphthaandkerosenetype.
=includesaviationgasolineandlubricants.
'°OnlyE65 (85percentethanol).
"Only M85 (85percentmethanol).
"Includesconsumptionof energybyelectricutilities,independentpowerproducers,andsmallpowerproducersthatsellpowerto thegrid.
'=Includeselectricitysoldto utilitiesbynonutillties,includingcoger,erators,fromhydroelectric,geothermal,woodandwoodwaste,municipal

solidwaste,otherbiomass,wind,photovoltalcandsolarthermalsources,pluswasteheatandnetelectricityimports.Doesnotincludeownuse.
'%cludes unfinishedoils,naturalgasoline,motorgasolineblendingcompounds,aviationgasoline,lubricants,stillgas,asphalt,roadoil,and

miscellaneouspetroleumproducts.
_=lncludeselectricitygeneratedforsaletoelectricutilitiesandforselfusefromrenewablesources,non-electricenergyfromrenewablesources,

electricitygeneratedfromwasteheat,netelectricityimports,liquidhydrogen,andmethanol.
Btu= Britishthermalunit.
N/A= Notapplicable.
Note: Totalsmay notequalsumof componentsdueto independentrounding.
Sources: t990coalconsumption:EnergyInformationAdministration{EIA),QuarterlyCoalReport,DOE/EIA-0121(90/4Q)(Washington,D.C.

Mayt 991) and StateEnergyDataReport 1991,DOE/EIA-0214(91)(Washington,D.C., May1993). 1990naturalgasconsumption:EIA,Natural
GasAnnual1992Volume1,DOE/EIA-0t31(92)/1(Washington,D.C.,November1993). 1990consumptionotherthancoalandnaturalgas: EIA,
MonthlyEnergyReview,DOE/EIA-O035(93/07)(Washington,D.C.,July1993)andOfficeofCoal,Nuclear,ElectricandAlternateFuelsestimates.
Figuresfor1090maydifferfrompublisheddatacluetointernalconversionfactorswithintheAEO1994NationalEnergyModelingSystem.The
1990valuesare not finaland may be updatedin EIA publications.ProJectlonl: EIA,AEO 1994NationalEnergyModelingSystemrun
AEOg4B.D1221934.
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Table 10. Energy Coneumption by End-Use Sector and Source
United States
(QuadrillionBtuper Year)

ReferenceCame Annual
,_.tor end,_urce Qrowlh

t I !1990 2000 2000 2010 (percent)

FINldmtlll
DistillateFuel ........................... 0.84 0.90 0.89 0.87 0.2%
Kerosene.............................. 0.06 0.08 0.08 0.38 -0.5%
LiquefiedPetroleumGas................... 0.38 0,38 0,34 0.33 .0.5%
NaturalGas ............................ 4.52 5.00 4.97 4.99 0.5%
Coal.................................. 0.08 0.05 0.05 0.05 -1,3%o
RenewableEnergy1....................... 0.61 0,65 0.86 0.86 0,4%
Electricity.............................. 3.15 3,39 3.49 3.63 0.7%
Total................................ g.01 10.41 10.46 10.80 0.5%

Oommrdal
DistillateFuel........................... 0.49 0.52 0.51 0.49 0,1%
Kerosene.............................. 0.01 0.01 0.01 0.01 -O,P/o
MotorGasoline= ......................... 0.11 0.11 0.11 0.11 0.2%
ResidualFuel........................... 0.23 0.22 0.22 0.22 -0.4%
NaturalGas ............................ 2,70 2,88 2.94 3.01 0.6%
othe_................................. 0.16 0.15 0.15 0.15 -0,2%
RenewableEnergy+ ....................... 0.01 0.03 0.03 0.03 5.2%
Electricity.............................. 2.86 3.30 3.44 3.51 1,0%
Total................................ 6,67 7.22 7.41 7.88 0.7%

InduCt¼1s
DistillateFuel........................... 1.18 1.37 1.47 1.56 1.4%
LiquefiedPetroleumGas................... 1.61 1,99 2.20 2.40 2.0%
MotorGasoline= ......................... 0.18 0.23 0.25 0.26 1.8%
PetrochemicalFeedstocks.................. 1.10 1.32 1.46 1.59 1.9%
ResidualFuel........................... 0.42 0,46 0.44 0.45 0.4%
OtherPetroleum=......................... 3.82 4,38 4.43 4.55 0.9%
NaturalGasT ............................ 8.50 9.61 10.20 10.69 1.2%
MetallurgicalCoal........................ 1.04 0.74 0.65 0.57 .2.9%
SteamCoal............................. 1.71 1.91 2.11 2.24 1.4%
NetCoalCokeimports.................... 0.00 0.01 0.02 0.02 N/A
RenewableEnergy....................... 1,96 2.40 2,62 2.84 1.9%
Electricity.............................. 3.23 3.84 4.18 4.50 1.7%
Total................................ 24.70 29.27 30.02 31._ 1.2%

Tramtx)rtation
DistillateFuel........................... 3.83 4.87 5.32 5.82 2.1%
JetFueP............................... 3.13 3.72 4.08 4.44 1.8%
MotorGasoline'......................... 13.56 15.03 15.50 15.76 0.7%
ResidualFuel........................... 1.03 1.32 1.49 1.64 2,3%
LiquefiedPetroleumGas................... 0.02 0.08 0.13 0.20 12.3%
OtherPetroleum'......................... 0.22 0.21 0.22 0.24 0.3%o
PipelineFuelNaturalGas .................. 0.68 0,69 0.72 0.73 0.3%
CompressedNaturalGas................... 0.03 0.13 0.24 0.37 N/A
Renewables(ethanol)".................... 0.00 0.01 0.03 0.08 33.4%
LiquidHydrogen......................... 0.00 0.00 0,00 0.03 94.9%
Methanol_ ............................. 0.00 0,01 0.03 0.08 38,7%
Electricity.............................. 0.01 0.08 0.13 0,19 15.9%
Total................................ 22.60 26.16 27.91 29.60 1,4%

ElectricUtilltkm_=
DistillateFuel ........................... 0.02 0.08 0,13 0,11 7.7%
Residua;Fuel........................... 1.23 0.93 0,97 0.81 -2.1%
NaturalGas ............................ 2.88 4.38 5.24 5.10 2,9%
SteamCoal............................. 16.10 17.49 18.05 19.93 1.1%
NuclearPower.......................... 8.20 7,21 7.30 6.57 0,3%
RenewableEnergy/Other".................. 3.64 4.23 4.55 5.21 1.8%
Total ................................ 30.07 34.30 36.24 37.74 1.1%
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Table 10. Energy Consumption by End-Use Sector and Source
United States (Continued)
(Quadrillion Btu per Year)

RdamoeCase Annual
Growlh

[ [ l1990 2000 3008 3010 (peroent)

Prlmry EnergyCon_mptlon
DistillateFuel ........................... 5.36 7,72 8.31 8,86 1,7%
Kerosene.............................. 0.08 0.07 0.07 0.07 -0.5%
JetFueP............................... 3.13 3.72 4.08 4.44 1.8%
LiquefiedPetroleumGas ................... 2.08 2.49 2.74 3.00 1,9%
MotorGasoline= ......................... 13.87 15.37 15.86 16.14 0.8%
PetrochemicalFeedstocks.................. 1.10 1.32 1.46 1.59 1,9%
ResidualFuel ........................... 2.91 2.94 3.12 3.11 0,3%
OtherPetroleum1_....................... 4.04 4.59 4.85 4.79 0.8%
NaturalGas ............................ 19.30 22.67 24.31 24.89 1.3%

MetallurgicalCoal ........................ 1.04 0.74 0.65 0.57 .2.9%
SteamCoal............................. 17.96 19.54 20.29 22.31 1.1%

NetCoalCokeImports .................... 0,00 0.01 0.02 0.02 N/A
NuclearPower .......................... 6.20 7.21 7.30 6.57 0.3%
RenewableEnergy/othert8 .................. 6.22 7.32 7.92 8.87 1.8%

Total ................................ 64.29 96.73 100.79 106.33 1,1%

ElectriclbjConsumption(allmeters) ......... 9.26 10,62 11,26 11.04 1.2%

_lncludeselectricitygeneratedbythe sectorforself-usefromhydroelectric,geothermal,woodandwoodwaste,municipalsolidwaste,other
blomass,wind,photovoltalcandsolarthermalsources,andnon-electricenergyfromrenewablesources,suchas solarthermalwaterheaters,
ground-waferheatpumps,andwood.

=Includesethanol(blendsof 10 percentor less)andethersblendedintogasoline.
3Includesliquefiedpetroleumgasandcoal.
alncludescommercialsectorelectricitycogenerstedusingwoodandwoodwaste,municipalsolidwaste,andotherbiomass;nonelectricenergy

fromrenewablesources,suchas activesolarand passivesolarsystems,geothermalheatpumps,andsolarwaterheatingsystems.
=Fuelconsumptionincludesconsumptionforcogeneration.
=Includespetroleumcoke,asphalt,roadoil, lubricants,stillgas, andmiscellaneouspetroleumproducts.
_'lncludesleaseandplantfuel.
=includesnaphthaandkerosenetype.
=Includesaviationgasolineandlubricants.
_°OnlyE85(85 percentethanol).
t_OnlyM85(85 percentmethanol).
Ulncludesconsumptionof energyby electricutilities,independentpowerproducers,andsmallpowerproducersthatsell powerto thegrid.
"Includeselectricitysoldto utilitiesbynonutlllties,Includingcogeneralors,fromhydroelectric,geothermal,woodandwoodwaste, municipal

solidwaste,otherblomass,wind,photovoltalcandsolarthermalsources,pluswasteheatandnetelectricityimports.DoesnotIncludeownuse.
"Includesunfinishedoils,naturalgasoline,motorgasolineblendingcompounds,avlallongasoline,lubricants,stillgas,asphalt,roadoil,and

miscellaneouspetroleumproducts.
"Includeselectricitygeneratedforsaletoelectricutilitiesandforselfusefromrenewablesources,non-electricenergyfromrenewablesources,

electricitygeneratedfromwasteheat,netelectricityimports,liquidhydrogen,and methanol.
Btu= Britishthermalunit.
N/A= Notapplicable.
Note: Totalsmaynotequalsum ofcomponentsdueto independentrounding.
Sour©u: 1990coalconsumption:EnergyInformationAdministration(EIA),QuarterlyCoalReport,DOE/EIA*0121(OO/4Q)(Washington,D.C.

May 1901)andStateEnergyData Report 1991,DOE/EIA-0214(91)(Washington,D.C., May1093). 1990naturalgasconsumption:EIA,Natura/
GasAnnua/1992 Vo/ume1,DOE/EIA-0131(92)/1(Washington,D.C.,November1993). 1990consumptionotherthancoalandnaturalgas: EIA,
Month/]/EnergyReview,DOE/EIA-0035(93/07)(Washington,D.C.,July1993)andOfficeofCoal,Nuclear,ElectricandAlternateFuelseslimates.
Figuresfor 1990maydifferfrompublisheddatadueto internalconversionfactorswithintheAEO1994NationalEnergyModelingSystem.The
1090 valuesare not finaland may be updatedin EIA publications.ProJectlono: EIA, AEO 1094 NationalEnergyModelingSystemrun
AEO94B.D1221934.
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Table 11. Energy Prices by End-Use Sector and Source
New England Census Division
(1992 Dollars per Million Btu)

Rdmm, ¢_ Annual
Qro1_

SectorandS0uroe l J 11m-2010llm) =o0o _ =OlO (wro=nt)

Reeldontial .............................. 12.92 13,02 14.88 16.01 1,1%

PrimaryEnergy.......................... 8.51 8.57 9.38 10.07 0.8%
PetroleumProducts...................... 8.76 8.01 8,84 9.43 0.4%

DistillateFuel ......................... 8.25 7.59 8,43 9.01 0.4%
LiquefiedPetroleumGas ................. 14.22 13.76 15.00 15.97 0.6%

NaturalGas ........................... 8.16 9.44 10,22 11.08 1.5%

Electricity.............................. 28.44 32.43 34,96 37.05 1.3%

Comrnerdal ............................. 12.82 12,34 12,41 12.76 0.0%

PrimaryEnergy.......................... 5.91 6.18 6,91 7.55 1,2%
PetroleumProducts...................... 5.48 5.02 5.67 6.09 0.5%

DistillateFuel ......................... 6.58 5.87 6.71 7.29 0.5%
ResidualFuel ......................... 3.27 3.43 4.08 4.58 1,7%

NaturalGas ........................... 6.55 7.74 8,52 9.38 1.8°/=

Electricity.............................. 25.40 24,10 23.28 23.75 -0.3%

Industrial............................... 9.22 9.09 9.93 1028 0.5%

PrimaryEnergy.......................... 5.02 5.14 6.96 6.61 1.4%
PetroleumProducts...................... 4,97 4.74 5,66 6.32 1.2°/o

DistillateFuel ......................... 6.66 5.74 6,58 7.16 0.4%

LiquefiedPetroleumGas ................. 11.58 13.35 14.59 15,56 1.5%
ResidualFuel ......................... 3.24 3.40 4.04 4.54 1.7%

NaturalGas1 ........................... 5.36 5.97 6.71 7.47 1.7%

MetallurgicalCoal ....................... 0.00 0.00 0,00 0.00 N/A
SteamCoal ........................... .o,,68 2.85 3.02 2.99 0,6%

Electricity.............................. 21.40 20.95 20.38 20.92 -0.1%

Transportation........................... 9.93 10,56 11.41 12.06 1.0%
PrimaryEnergy.......................... 9.89 10.50 11.34 11.97 1.0%

PetroleumProducts...................... 9.89 10.50 11,34 11.97 t.0%
DistillateFuel= ......................... 9.91 10.22 11,14 11,64 0,8%
JetFuels ............................. 6.33 5.73 6,51 7.17 0.6%
MotorGasoline4 ....................... 10.56 1125 12.09 12.76 0.9%
ResidualFuel ........................ 2.65 2,48 3.19 3.80 1.8%

NaturalGass ........................... 4,00 10,46 11,30 11.98 5,6%
Electricity.............................. 20.46 21.55 21,26 21,41 0.2%

TotalEnd-UieEnergy ..................... 11.10 11.64 12.58 13,41 0,9%
PrimaryEnergy.......................... 10,93 11,33 12,11 12.82 0,8%
Electricity.............................. 25,41 26,16 26,55 27,66 0.4%

Eiactri¢Utilltbe

FossilFuelAverage....................... 2.65 2,95 3,49 3.83 1,9%
PetroleumProducts...................... 3.07 3.17 3.82 4.38 1,8%

DistillateFuel ......................... 5.92 4,93 5,77 6.35 0,4%
ResidualFuel ......................... 3.05 3,16 3,81 4.32 1.8%

NaturalGas ........................... 2,61 3.73 4.41 5.13 3,4%
SteamCoal ........................... 1.93 2.00 2,16 2.05 0.3%
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Table 11. Energy Prices by End-Use Sector and Source
New England Census Division (Continued)
(1992 Dollarsper MillionBtu)

RderenceCm /mual
Growth

SectorandSource I i lgQ0-201O1_)0 2000 2OO6 2010 (percent)

AveragePrloeto All Umrs*
PetroleumProducts....................... 7,78 8,20 8.99 9,77 1,1%

DistillateFuel= .......................... 8.29 7,9'3 8.85 9,44 0.7%
JetFuel .............................. 6.33 5.73 6.51 7.17 0,6%

LiquefiedPetroleumGas .................. 13,10 13,87 15.31 16,48 1,2%
MotorGasoline4 ........................ 10.56 11.25 12.09 12.76 0.9%
ResidualFuel .......................... 3.10 3.23 3.88 4.40 1.8%

NaturalGas ........................... 6.16 6.99 7,76 8.58 1.7%
Coal .................................. 2.00 2.08 2.25 2.16 0.4%

Electricity.............................. 25.41 26.16 26.55 27,66 0.4%

1Excludesusesforleaseandplantfuel.
=includesFederaland Statetaxesondieselfuel andexcludescountyand localtaxes.
=Kerosene-typejet fuel,
'Averagepriceforall grades. IncludesFederalandStatetaxesand excludescountyand localtaxes,
_Compreasednaturalgasusedas a vehiclefuel.
_Nelghtedaveragesof end-usefuelpricesare derivedfromthepricesshownineachsectorand thecorrespondingsectoralconsumption,

Foreachsector,electricityandnaturalgaspricesarederivedbydividingtotalrevenuesbysales.
Btu= Britishthermalunit,
N/A= Not applicable,
Sourcee: '1990petroleumprices: EnergyInformationAdministration(EIA),State EnergyPrice and ExpenditureReport 1991,DOE/EIA-

0376(91) (Washington,D.C.,September1993), 1_0 coalprices: EIA,QuarterlyCoalReport,DOFJEIA-0t21(90/4Q)(Washington,D.C,,May
1991);EIA, Annual EnergyReview 1992,DOE/EIA-0384(92)(Washington,D.C., June1993),Table A6;and EIA, State EnergyPrice and
ExpendituresReport 1991,DOE/EIA-0376(91)(washington,D.C.,September1993). 1090Industrialendtransportationnaturalgasdelivered
prices:EIA,AEONationalEnergyModelingSystemrunAEOg4B.D1221934.Other1990naturalgasprices:EIA,NaturalGasAnnual,DOE/EIA-
0131 (92)11 (washington, DC, November 1993). 1990 electricityprices: EIA, AEO 1994 NationalEnergyModelingSystem run
AEOg4B,D1221934.ProJeetlone:EIA,AEO1994NationalEnergyModelingSystemrunAEO94B.Df221934.
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Table 12. Energy Prices by End-Use Sector and Source
Middle Atlantic Census Division
(1992 Dollarsper MillionBtu)

ReferenceCNe Annual
Growth

•ictor endSource l I l 1.201019g0 2000 200S 2010 (pwcent)

RNIdent¼1.............................. 12.74 13.14 14.14 15.SS 1.0%

Pdman/Energy.......................... 7.67 8.25 9,00 9.73 1,2%
PetroleumProducts...................... 8.92 8.24 9,10 9.70 0,4%

DistillateFuel ......................... 8.40 7,83 8.68 9.26 0,5%
LiquefiedPetroleumGas ................. 14,40 13,42 14.68 15.63 0.4%

NaturalGas ........................... 7.21 8,38 9.10 9.89 1.6%
Electricity.............................. 30,47 30,78 32.01 34.96 0.7%

Commercial............................. 13.02 13.62 14,37 14.87 0.7%

PrimaryEnergy.......................... '5.61 6.22 6.98 7,72 1.6"%
PetroleumProducts...................... G.G4 5,25 6,09 6.71 1.0°/,,

DistillateFuel ......................... 6.23 5.63 6.48 7.08 0.6%
ResidualFuel ......................... 3.98 3.59 4.23 4,73 0.9%

NaturalGas ........................... 5.78 6.92 7.63 8.43 1.9%

Electricity.............................. 27.62 26.91 27.79 28,23 0.1%

Indu_¼1 ............................... 8.43 8,70 7.41 8.02 1.1%

PrimaryEnergy.......................... 4.08 4.22 4.68 5,44 1.5%
PetroleumProducts...................... 5.32 4,72 5.60 6.25 0.8%

DistillateFuel ......................... 6.20 5.50 6,34 6.92 0.60
LiquefiedPetroleumGas ................. 10.93 12.21 13.45 14,42 1.4%
ResidualFuel ......................... 3.81 3.50 4,15 4.64 1,0%

NaturalGas1 ........................... 4,59 5.32 6,00 6.71 1._'/o

MetallurgicalCoal ....................... 1.86 2.05 2,17 2.12 0.6%
SteamCoal ........................... 1.65 1.61 1.64 1.67 0.1%

Electricity.............................. 18.26 18,41 18,96 19.44 0.3%

Tranq3ortatlon........................... 9.09 9.60 10.42 11.04 1.0%
PrimaryEnergy.......................... 9.05 9.55 10.35 10.96 1.0%

PetroleumProducts...................... 9.06 9.55 10.34 10,94 0.9%
DistillateFuel= ......................... 9.53 9.88 10.79 1129 0,9%
JetFuel= ............................. 6.01 5.62 6.39 7.05 0.8%
MotorGasoline4 ....................... 9.99 10,81 11.64 12,30 1.0%
ResidualFuel ......................... 3,14 2.79 3.50 4,11 1.4%

NaturalGas5 ........................... 4.97 10,09 10.91 11.58 4.3%

Electricity.............................. 19.69 20.17 20.20 20.64 0.2%

TotalEnd.UrnEnergy..................... 9,73 10._ 10._ 11.68 0._P/.
PdmaryEnergy.......................... 9,59 9.97 10.72 11.42 0.9%
Electricity.............................. 25,62 25.30 25.95 27.01 0.3%

Ebctrk:Utllltlee

FossilFuelAverage....................... 2,28 2.24 2.57 2,59 0,6%
PetroleumProducts...................... 3,80 3.39 4.05 4,55 0.9%

DistillateFuel ......................... 5,92 5,09 5.93 6.51 0,5%
ResidualFuel ......................... 3,80 3,38 4.05 4,54 0,9%

NaturalGas ........................... 2,51 3.18 3.78 4.47 2,9%
SteamCoal ........................... 1.69 1.72 1.81 1.77 0,2%
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Table 12. Energy Prices by End-Use Sector and Source
Middle Atlantic Census Division (Continued)
(1992 Dollarsper MillionBtu)

P_(nnce Case I k.numl

I
Growth

I i i19g0 2000 2005 2010 (percent)

Avemje PricetoAll Uws'
PetroleumProducts....................... 7.73 7.96 8.79 9.46 1.0%

DistillateFuel= .......................... 8.29 8.16 9.09 9.71 0.8%
JetFuel .............................. 6.01 5.62 6.39 7.05 0.8%

LiquefiedPetroleumGas .................. 12.39 13.03 14.44 15.57 1.2%
MotorGasoline4 ........................ 9.99 10.81 11.64 12.30 1.0%
ResidualFuel .......................... 3.75 3.33 3.98 4.49 0.9%

Nc'.,!ralGas ........................... 5.61 6.58 7.16 8.00 1.8%
Coal .................................. 1.71 1.73 1.81 1.77 0.2%

Electricity.............................. 25.62 25.30 25.95 27.01 0.3%

1Excludesusesfor leaseandplantfuel.
=IncludesFederalandStatetaxesondieselfuelandexcludescountyand localtaxes.
=Kerosene-typejet fuel.
_Averagepriceforallgrades. IncludesFederalandStatetaxesandexcludescountyandlocaltaxes.
=Compressednaturalgasusedas a vehiclefuel.
_Neightedaveragesof end-usefuelpricesare derivedfromthe pricesshownineachsectorandthecorrespondingsectoralconsumption.

Foreach sector,electricityandnaturalgas pricesare derivedbydividingtotalrevenuesbysales.
Btu= Britishthermalunit.
Sourcee: 1990petroleumprices: EnergyInformationAdministration(EIA),State EnergyPrice and ExpenditureReport 1991,DOE/EIA-

0376(91)0Nashington,D.C.,September1993). l ggOcoalprices:EIA, QuarterlyCoa/Report, DOF.JEIA-O121(90/4Q)(Washington,D.C.,May
1991);EIA, Annua/Energy Review 1992, DOE/EIA-0384(92)(Washington,D.C., June 1993),Table A6; and EIA, State Energy Price and
ExpendituresReport 1991,DOE/EIA-0376(gt)(Washington,D.C., September1993). lggO industrialandtransportationnaturalgas delivered
prices:EIA,AEONationalEnergyModelingSystemrunAEO94B.D1221934.Other1ggonaturalgasprices:EIA,Natura/GasAnnua/,DOE/EIA-
0131 (92)/1 (Washington,DC, November 1993). lgg0 electricityprices: EIA, AEO 1994 NationalEnergyModeling System run
AEOO4B.D1221934.ProJecUont:EIA,AEO1994 NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 13. Energy Prices by End-Use Sector and Source
East North Central Census Division
(1992 Dollarsper MillionBtu)

R_eronceCase Annual
Qrowlh

="'=" J 1 1lira 2ooo 2oo6 2010 (l_rmt)

Fleskiantial.............................. 9.88 10.54 11.23 12.0e 1.0%
PrimaryEnergy.......................... 5.79 6.68 7.22 7.89 1.6%

PetroleumProducts...................... 9.24 8.41 9.38 10.10 0.4%
DistillateFuel ......................... 7.53 6.72 7.53 8.13 0.4%
LiquefiedPetroleumGas ................. 11.26 10.71 11,97 12.96 0.7%

NaturalGas ........................... 5.39 6.50 6,99 7.67 1.8%
Electdcity.............................. 23.67 24.31 25.29 26.29 0.5%

Commercial............................. 10.77 11.92 12.88 13.21 1.0%
PrimaryEnergy.......................... 4.99 5.90 6.43 7.09 1.8%
PetroleumProducts...................... 7.17 6.41 7.28 7.95 0.5%

DIstillat_Fuel ......................... 5.56 4.83 5.65 6.24 0.6%
ResidualFuel ......................... 2.67 3.65 4.48 4.95 3.1%

NaturalGas ........................... 4.83 5.97 6.48 7.14 2.0%

Electricity.............................. 21.09 21.67 22.52 22.79 0.4%

Industrial............................... 5._ 6.13 6.79 7.48 1.8%

PrimaryEnergy.......................... 3.92 4.29 4.88 5.39 1.6%
PetroleumProducts...................... 5.59 5.51 6.48 7.14 1.2%

DistillateFuel ......................... 5.94 5.21 6.02 6.62 0.5%

LiquefiedPetroleumGas ................. 10.08 10.23 11.50 12.49 1,1%
ResidualFuel ......................... 2.80 3.65 4.48 4,95 2.9%

NaturalGas_ ........................... 4.07 4.69 5.23 5.81 1.8%

MetallurgicalCoal ....................... 1.95 2.18 2.38 2,31 0.9%
SteamCoal ........................... 1.59 1.59 1.68 1.67 0.2%

Electricity.............................. 13.21 13.79 14.26 15,35 0.8%

Transportation........................... 9.56 9.67 10.51 11.14 0.8%
PrimaryEnergy.......................... 9.54 9.65 10.49 11.11 0.8%

PetroleumProducts...................... 9.54 9.65 10.49 11.11 0.8%
DistillateFuel= ......................... 9.10 9.26 10.08 10.71 0.8%
JetFuel= ............................. 8.09 5.12 5.87 6.54 0.4%
MotorGasoline_ ....................... 10.11 10.32 11.21 11.85 0.8%
ResidualFuel ......................... 2.94 3.29 3.99 4.61 2.3%

NaturalGas8 ........................... 3.21 9.59 10.43 11.08 6.4%

Electricity.............................. 14.00 14.15 14.23 14.28 0.1%

TotalEnd-Uw Energy ..................... 8.15 B.60 9.30 9.N 1.0%
PrimaryEnergy.......................... 8.25 8.73 9.45 10.11 1.0%
Electricity.............................. 18.40 18.71 19.22 19,88 0.4%

ElectricUtllltkm

FossilFuelAverage....................... 1.53 1,59 1.74 2.00 1.4%
PetroleumProducts...................... 5.44 4.77 5.61 6.17 0.6%

DistillateFuel ......................... 5.49 4.81 5,62 6.22 0.6%
ResidualFuel ......................... 3.55 4.70 5.53 6.00 2.7%

NaturalGas ........................... 1.54 2,86 3.31 4.03 4,9%
SteamCoal ........................... 1.53 1.58 1.67 1.83 0.9%
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Table 13. Energy Prices by End-Use Sector and Source
East North Central Census Division (Continued)
(1992 Dollarsper MillionBtu)

PaferenceCm Annu,,I
Qrowlh

1 1 [ 1..,o,o1090 2000 2006 2010 (percent)

AveragePriceto AllUserse
PetroleumProducts....................... 8.63 8.61 9.49 10.12 0.8%

DistillateFuel= .......................... 8.27 8.14 8.99 9.65 0.8%
JetFuel .............................. 6.09 5.12 5.87 6.54 0.4%

LiquefiedPetroleumGas .................. 10.53 10.46 11.77 12.81 1.0%
MotorGasoline4 ........................ 10.11 10.32 11.21 11.85 0.8%
ResidualFuel .......................... 2.80 3.65 4,45 4.93 2.9%

NaturalGas ........................... 4.77 5.68 6.08 6.60 1.6%
Coal .................................. 1.54 1.58 1.67 1.81 0.8%
Electricity.............................. 18.40 18.71 19.22 19.88 0.4%

1Excludesusesforleaseandplantfuel.
=includesFederalandStatetaxesondieselfuelandexcludescountyand localtaxes.
=Kerosene-typejet fuel.
=Averagepriceforallgrades. IncludesFederaland Statetaxesandexcludescountyand localtaxes.
=Compressednaturalgasusedas a vehiclefuel.
=Weightedaveragesof end-usefuelp_icesarederivedfromthe pricesshownineachsectorand thecorrespondingsectoralconsumption.

Foreachsector,electricityandnaturalgaspricesarederivedbydividingtotalrevenuesbysales.
Btu= Britishthermalunit.
Sources: 1990 petroleumprices: EnergyInformationAdministration(EIA),State EnergyPrice and ExpenditureReport1991,DOE/EIA-

0376(91)(Washington,D.C.,September1993). 1990coal prices:EIA,QuarterlyCoa/Report,DOE/EIA-O121(90/4Q)(Washington,D.C., May
1991);EIA, Annua/Energy Review 1992,DOE/EIA-0384(92)(Washington,D.C., June1993),Table A6;and EIA, State EnergyPrice and
ExpendituresReport 1991,DOF.JEIA-0376(91)(Washington,D.C., September1993). 1990industrialandtransportationnaturalgasdelivered
prices:EIA,AEONationalEnergyModelingSystemrunAEO94B.D1221934.Other1990naturalgasprices:EIA,Nature/GasAnnua/,DOE/EIA-
0131 (92)/1 0Nashington,DC, November1993). 1990 electricityprices: EIA, AEO 1994 NationalEnergyModeling System run
AEO94B.D1221934.Pro,leetlone:EIA,AEO1994NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 14. Energy Prices by End-Use Sector and Source
West North Central Census Division
(1992 Dollarsper MillionBtu)

Rderenm Case Annual
Gro_h

Sectorend $ouroe 1 1 1.20101990 2000 2OO5 2010 (percent)

RNidmttlal.............................. 11.46 11.60 12.45 14.49 1.2%

PrimaryEnergy.......................... 5.55 6.23 6.75 7,38 1.4%
PetroleumProducts...................... 8,35 7.79 8.82 9.65 0.7%

DistillateFuel ......................... 7.64 6.71 7.53 8.12 0,3%

LiquefiedPetroleumGas ................. 8.84 8,60 9.82 10.83 1.0%
NaturalGas ........................... 5.00 5.97 6,41 7,02 1.7%

Electricity.............................. 24.58 23,96 25.11 29,77 1.0%

Commercial............................. 10.30 11.11 11.53 12.90 1.1%

PrimaryEnergy.......................... 4.45 5.31 5.80 6.43 1.9%
PetroleumProducts...................... 7,22 7,29 8.33 9.15 1.2%

DistillateFuel ......................... 5.67 4.88 5.69 6,29 0.5%
ResidualFuel ......................... 2,66 3.80 4.63 5.10 3.3%

NaturalGas ........................... 4.11 5.11 5.55 6.16 2.0%

Electricity.............................. 21.01 21,14 21,32 24,21 0.7%

Indu=trlsl............................... 5.58 6.06 6.62 7.48 1.5%

PrimaryEnergy.......................... 4.02 4.46 5.08 5.70 1.8%
PetroleumProducts...................... 5.53 5.91 6.90 7,60 1.6%

DistillateFuel ......................... 6,29 5,30 6.11 6.71 0.3%

LiquefiedPetroleumGas ................. 6.11 8.29 9.51 10,51 2.7%
ResidualFuel ......................... 2.65 3.71 4.53 5.00 3.2%

NaturalGas1 ........................... 3.31 3.97 4.46 5.00 2.1%
MetallurgicalCoal ....................... 0.00 0.00 0.00 0.00 N/A
SteamCoal ........................... 1.27 1,31 1.38 1,90 2.0%

Electricity.............................. 13.84 14.11 14.07 15.70 0.6%

Transportation........................... 9.35 9.53 10.37 10.97 0.8*/,
PrimaryEnergy.......................... 9.34 9,51 10.35 10,95 0.8%

PetroleumProducts...................... 9.34 9.51 10.35 10.95 0,8%
DistillateFuel= ......................... 8.98 9.20 10.11 10.74 0.9%
JetFuel=............................. 6.10 5.29 6.04 6,71 0.5%
MotorGasoline4 ....................... 9,38 10,08 10.93 11.52 0.8%
ResidualFuel ......................... 1,76 2,60 3.30 3.92 4.1%

NaturalGas5 ........................... 5.86 9,40 10.20 10,80 3.1%

Electricity.............................. 13,81 13.81 13.79 14.62 0.3%

TotalEnd.UseEnergy ..................... 8.77 8.94 9.64 10._ 1.0%
PrimaryEnergy.......................... 8.53 8.79 9.46 10.35 1.0%
Electricity.............................. 19.85 19.44 19.67 22.42 0.6%

ElectricUtllltlee

FossilFuelAverage....................... 1.30 1,37 1.48 2.00 2.2%
PetroleumProducts...................... 5.10 4.89 5.72 6.32 1.1%

DistillateFuel ......................... 5.78 4.93 5,74 6,34 0.5%
ResidualFuel ......................... 2,50 3.86 4.67 5,16 3.7%

NaturalGas ........................... 1.92 2,92 3.31 3,89 3.6%
SteamCoal ........................... 1.26 1.30 1.39 1.90 2.1%
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J
Table 14. Energy Prices by End-Use Sector and Source /

West North Central Census Division (Continued) /(1992 Dollars per Million Btu)

P,,t**',nc,Cue Annual
Growth

SectorandSouro, / 1900-2010

11_o [ 2ooo 2oos 2OlO (Imrmnt)

Awr_ _1¢o to All Umrs°
PetroleumProducts....................... 8.33 8.51 9.39 10.02 0,9%

DistillateFuel= .......................... 8.08 7.92 8.84 9.50 0.8%
JetFuel .............................. 6.10 5,29 6,04 6,71 0.5%

LiquefiedPetroleumGas .................. 7.15 8.49 9.74 10.77 2,1%
MotorGasolin# ....................... 9.89 10.09 10.93 11.53 0.8%
ResidualFuel .......................... 2.63 3.71 4.53 5.00 3.3%

NaturalGas ........................... 4.01 4.93 5.36 5.91 2.0%
Coal .................................. 1.27 1.31 1,39 1.91 2.0%
Electricity.............................. 19.85 19.44 19.67 22.42 0.6%

1Excludesusesforleaseandplanttuel.
=IncludesFederalandStatetaxeson dieselfuelandexcludescountyand localtaxes.
=Kerosene-typejet fuel.
'Averagepriceforallgrades. IncludesFederalandStatetaxesandexcludescountyand localtaxes.
=Compressednaturalgas usedas a vehiclefuel.
'_/eightedaveragesof end-usefuelpricesare derivedfromthe pricesshownineach sectorandthecorrespondingsectoralconsumption,

Foreach sector,electricityandnaturalgaspricesare derivedbydividingtotalrevenuesby sales.
Btu= Britishthermalunit.
N/A= Notapplicable.
Sour©ee: 1990 petroleumprices: EnergyInformationAdministration(EIA), State EnergyPrice and ExpenditureReport1991,DOE/EIA-

0376(91)(Washington,D.C.,September1993). 1990coalprices:EIA, Quarter/yCoa/Report,DOF_JEIA-O121(gO/4Q)ONashingxon,D.C., May
1991):EIA, Annua/Energy Review 1992,DOE/EIA-0384(92)(Washington,D.C., June 1993),Table A6;and EIA, State EnergyPrice and
ExpendituresReport 1991,DOE/EIA..0376(91)(Washington,D.C,, September1993). 1990 industrialandtransportationnaturalgasdelivered
prices:EIA,AEO NationalEnergyModelingSystemrunAEO94B.D1221934.Other1990naturalgasprices:EIA,Natura/GasAnnual,DOE/EIA-
0131 (92)/1 (Washington,DC, November 1993). 1990 electricityprices: EIA, AEO 1994 National EnergyModelingSystem run
AEO94B.D1221934,Projections: EIA,AEO1994NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 15. Energy Prices by End-Use Sector and Source
South Atlantic Census Division
(1992 Dollarsper MillionBtu)

l:lefemnceCase Annual
Qrowlh

SectorandSource 1 [ 1990-20101990 2000 2006 2010 (percent)

Fkmident¼1.............................. 17.57 17.M 18.62 19.92 0.6%

PrimaryEnergy.......................... 7.95 8.38 9.08 9.76 1.0%
PetroleumProducts...................... 10.02 9.51 10.42 11.13 0.5%

DistillateFuel ......................... 8.35 7.82 8.63 9.24 0.5%
LiquefiedPetroleumGas ................. 12.53 12.89 14.16 15.15 1.0%

NaturalGas ........................... 6.95 7.96 8.61 9.34 1.5%
Electricity.............................. 24.67 24.40 25.46 26.89 0.4%

Commercial............................. 16_8 16.41 16.90 10.16 0.2%

PrimaryEnergy.......................... 5.68 6.29 6.99 7.67 1.5%
PetroleumProducts...................... 6.40 6.25 7.10 7.71 0.9%

DistillateFuel ......................... 5.70 5.19 6.00 6.61 0.7%
ResidualFuel ......................... 3.37 3.81 4.64 5.11 2.1%

NaturalGas .......................... 5.48 6.47 7.10 7.82 1.8%

Electricity.............................. 22.00 21.26 21.46 21.39 -0.1%

Industrial............................... 6.52 6.72 7.29 7.76 0.9%
PrimaryEnergy.......................... 3.85 4.09 4.71 5.19 1.5%
PetroleumProducts...................... 5.16 5.00 5.90 6.53 1.2%

DistillateFuel ......................... 6.01 5.56 6.37 6.98 0.8%
LiquefiedPetroleumGas ................. 10.50 11.60 12.86 13.85 1.4%
ResidualFuel ......................... 3.35 3.84 4.66 5.13 2.2°/,

NaturalGas1 ........................... 3.84 4.50 5.11 5.73 2.0°/o

MetallurgicalCoal ....................... 1.79 2.03 2.21 2.21 1.1%
SteamCoal ........................... 1.83 2.01 2.18 2.21 1.0%

Electricity.............................. 16.77 15.88 16.02 16.27 -0.2%

Transportation........................... 8.97 0.02 9.85 10.46 0.8*/,
PrimaryEnergy.......................... 8.96 9.00 9.83 10.44 0.8%
PetroleumProducts...................... 8,96 9.00 9.82 10.43 0.8%

DistillateFuel= ......................... 8.87 8,98 9.90 10.53 0,9%
JetFuel= ............................. 5.96 5.20 6.03 6.71 0.6%
MotorGasoline4 ....................... 9.85 10.14 11.00 11.63 0.8%
ResidualFuel ......................... 2.79 2.55 3.25 3,87 1,7%

NaturalGas5 ........................... 4.63 9.44 10.26 10.90 4.4°/,,

Electricity.............................. 13.72 13.63 13.47 13.54 -0.1%

TotalEnd-UseEnergy ..................... 10.50 10.60 11.38 12.09 0.7%
PrimaryEnergy.......................... 9.30 9,42 10.13 10.71 0,7%
Electricity.............................. 21.52 20.84 21.26 21.79 0.1%

ElectricUtllltiae

FossilFuelAverage....................... 2.01 2.29 2.64 2.70 1.5%
PetroleumProducts...................... 3.15 3.69 4.72 5.22 2.5%

DistillateFuel ......................... 5.28 4.84 5.65 6.26 0.9%
ResidualFuel ......................... 3.09 3.45 4.40 4.87 2.3%

NaturalGas ........................... 2.64 3.24 3.89 4.47 2.7%
SteamCoal ........................... 1.81 1.94 2.04 2.08 0.7%
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Table 15. Energy Prices by End-Use Sector and Source
South Atlantic Census Division (Continued)
(1992 Dollarsper MillionBtu)

l_wmce Case Annual
Growth

Sector.rid _urce l l t 1.2010l_DO _oo :,0o6 =OlO (p,mnt)

AveragePricetoAll Urn'
PetroleumProducts........................ 7.93 8.04 8.87 9.54 0.9%

DistillateFuel= .......................... 8.16 8.03 8.86 9.60 0.8%
JetFuel .............................. 6.96 5.20 6.03 6.71 0.6%

LiquededPetroleumGas .................. 11,55 12.39 13.72 14.78 1.2%
MotorGasoline4 ........................ 9.85 10,14 11.00 11,63 0.8%
ResidualFuel .......................... 3.09 3.31 4,15 4.61 2.0%

NaturalGas ........................... 4.66 5.06 5,51 6.24 1.5%
Coal .................................. 1.81 1.95 2,05 2.09 0.7%
Electricity.............................. 21,52 20,84 21.26 21.79 0.1%

1Excludesusesfor leaseandplantfuel.
=IncludesFederalandStatetaxeson dieselfuelandexcludescountyand localtaxes.
=Kerosene-iypejet fuel.
'Averagepriceforallgrades. IncludesFederaland Statetaxesandexcludescountyandlocaltaxes.
=Compressednaturalgasusedas a vehiclefuel.
_Nalghtedaveragesof end-usefuelpricesarederivedfromthepricesshownineachsectorandthecorrespondingsectoralconsumption.

Foreachsector,electricityandnaturalgaspricesarederivedbydividingtotalrevenuesbysales.
Btu= Britishthermalunit.
Souroao: 1990 petroleumprices: EnergyInformationAdministration(EIA),State EnergyPrice and ExpenditureReport 1991,DOE/EIA-

O376(91)(Washington,D.C.,September1993). 1990coal prices:EIA,Quarter/yCoalReport,DOFJEIA-0121(90/4Q)(Washington,D.C.,May
1991);EIA, Annual EnergyReview 10Q2,DOE/EIA-0384(92)(Washington,D.C., June1993), TableA6; andEIA, State EnergyPrice and
ExpendituresReport lg91, DOE/EIA-0376(91i (Washlng_u,1,D.C.,September1093). 1990industrialand transportationnaturalgasdelivered
prices:EIA,AEONationalEnergyModelingSystemrunAEOg4B.D1221934.Other1990naturalgasprices:EIA,Natura/GasAnnua/,DOE/EIA-
0131 (92)/1 (Washington,DC, November 1993). 1990 electricityprices: EIA, AEO 1994 National EnergyModeling System run
AEO94B.D1221934.Pro,k_-tlone:EI/_ AEO1cJ94NationalEnergyModelingSystemrunAEOg4B.D1221934.
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Tablo 16. Enorgy Prices by End-Use Sector and Source
East South Contral Consus Division
(1992 Dollarsper MillionBtu)

P_mmo__ Annual
Gro_

Seeto_andSouroe I 1000-3010

IIHIO 3000 N _ 2010 (percent)

I_ekkmtlal.............................. 18_0 16_0 16_ 17.48 0.6%
PrimaryEnergy.......................... 6.51 7.25 7.77 8.39 1.3%
PetroleumProducts...................... 10.81 10.29 11.41 12.31 0.7%
DistillateFuel......................... 7.58 6,74 7,55 8.16 0.4%
LiquefiedPetroleumGas................. 11.77 11.42 12.64 13.64 0.7%

NaturalGas ........................... 5.67 6.74 7.18 7.80 1.6%
Electricity.............................. 23.12 22.87 23.70 25.08 0.4%

Commercial............................ 12.01 13J 13_4 13.79 0.4%
PrtmanjEnergy.......................... 5.14 5.91 6.44 7.05 1.6%
PetroleumProducts...................... 6.54 6.40 7.29 7.96 t.0%
DistillateFuel......................... 5.65 4.89 5.71 6.32 0.6%
ResidualFuel......................... 2.86 3.55 4.37 4.64 2.7%

NaturalGas ........................... 4.95 5.99 6.43 7.05 1.8%
Electricity.............................. 2121 20.58 20.51 20.47 -0.2%

Induatl'ial............................... 0,48 0,29 6,01 7,32 0,0%
PrimaryEnergy.......................... 3.70 3.99 4.59 5.06 1.6%
PetroleumProducts...................... 5.17 5.18 6.08 8.73 1.3%

DistillateFuel......................... 5.86 5.17 5.98 6.59 0.6°/
LiquefiedPetroleumGas................. 5.92 8.58 9.80 10.80 3.1%
ResidualFuel......................... 3.32 3.92 4.75 5.22 2.3%

NaturalGas_ ........................... 3.42 3.98 4.47 5.01 1.9%
MetallurgicalCoal....................... 1.80 2.03 2.25 2.15 0.9%
SteamCoal ........................... 1.92 1.94 2.14 2.t9 0.7%

Electricity.............................. 14.27 13.54 13.50 13.92 -0.1%

Transportation........................... 9.31 0.39 10.34 10.54 0.6%
PrimaryEnergy.......................... 9.30 9.38 10.22 10.82 0.8%
PetroleumProducts...................... 9.30 9.38 10.22 10.82 0.8%
DistillateFuel=......................... 8.87 8.88 9,80 10,43 0.8%
JetFuel=............................. 5.98 5.49 6.33 7.01 0.8% v

MotorGasoline4 ....................... 10.14 10.26 11.12 11.74 0.7%
ResidualFuel......................... 2.16 2.32 3.02 3.64 2.6%

NaturalGass ........................... 2.31 9.48 10.30 10.92 8.1%
Electricity.............................. 13.15 13.08 12.93 13.09 0.0%

TotalEnd-UsaEnergy..................... 0.25 9.31 0.94 10.54 0.7%
PrimaryEnergy.......................... 8.62 8.76 9.41 9.96 0.7%
El_tricity.............................. 18.58 17.78 17.64 18,32 -0.1%

ElectricUtilities
FossilFuelAverage....................... 1.6:3 1.71 1.87 1.90 0.8%
PetroleumProducts...................... 3.11 5.03 5.95 6,59 3,8%
DistillateFuel......................... 5.97 5.21 6.02 6.63 0.5%
ResidualFuel......................... 2.58 4.89 5.71 6.18 4.5%

NaturalGas ........................... 1.92 2.93 3.53 4.18 4.0%
SteamCoal ........................... 1.61 1.66 1.78 t.79 0.5%
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Table 16. Energy Prices by End-Use Sector and Source
East South Central Census Division (Continued)
(1992 Dollars per Million Btu)

Rdorence Cm Annual
Qrowth

SectorendSource / 1980-2010

1980 L 2000 2006 2010 (poreatt)

AveragePriceto AllUNrs°
PetroleumProducts....................... 8.32 8,36 9.21 9.80 0,8%

DistillateFuel= .......................... 8.05 7.98 8.86 9.48 0,8%
JetFuel .............................. 5.98 5.49 6.33 7.01 0.8%

LiquefiedPetroleumGas .................. 8,44 9.83 11.02 12.01 1.8%
MotorGaso=ine4 ........................ 10.14 10.26 11.12 11.74 • 0.7%
ResidualFuel .......................... 2.58 2.76 3,51 4.06 2.3%

NaturalGas ........................... 3.99 4.81 5.29 5.93 2.0%
Coal .................................. 1.65 1.69 1.82 1,85 0.6%
Electricity.............................. 18.58 17.78 17.84 18.32 -0.1%

1Excludesusesfor leaseandplantfuel.
=IncludesFederalandStatetaxesondieselfuel andexcludescountyand localtaxes.
=Kerosene-typejet fuel.
4Averagepriceforall grades. IncludesFederalandStatetaxesandexcludescountyand localtaxes.
=Compressednaturalgasusedas a vehiclefuel.
_Netghtedaveragesof end-usefuel pricesare derivedfromthe pricesshownineach sectorandthecorrespondingsectoralconsumption.

Foreach sector,electricityandnaturalgaspricesarederivedbydividingtotalrevenuesbysales.
Btu= Britishthermalunit.
Souren: 1990petroleumprices: EnergyInformationAdministration(EIA), State EnergyPrice and ExpenditureReport 1991,DOE/EIA-

0376(91) (Washington,D.C.,September1993). 1990coal prices:EIA,Quarterly CoalReport,DOE/EIA-0121(gO/4Q)(washington,D.C., May
1D91);EIA, Annua/Energy Review 1902,DOE/EIA-0384(92)(washington,D.C., June 1993),Table A6;and EIA, State EnergyPrice and
ExpendituresReport 1901,DOE/EIA-0376(91)0Nashington,D.C., September1993). 1990industrialandtransportationnaturalgasdelivered
prices:EIA,AEONationalEnergyModelingSystemrunAEOg4B.D1221934.Other1990naturalgasprices:EIA,Nature/GasAnnual,DOE/EIA-
0131 (92)/1 (washington,DC, November 1993). 1990 electricityprices: EIA, AEO 1994 NationalEnergy Modeling System run
AEO94B.D1221934.ProJectlorm:EIA,AEO1994NationalEnergyModelingSystemrunAEOg4B.D1221934.
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Table 17. Energy Prices by End-Use Sector and Source
West South Central Census Division
(1992 Dollarsper MillionBtu)

ReferenceCNe Annual

SectorandSource Qrowth

[ I 1.2010IlHIO 2000 2006 2010 (l_rcw_t)

Residential.............................. 16.41 lS,I_ 16.N 18.70 0.7%
PrimaryEnergy.......................... 6.24 6.84 7.29 7.86 1.2%

PetroleumProducts...................... 10.95 10.36 11.57 12.56 0.7%
DistillateFuel ......................... 6.10 5.67 6.69 7.30 0.9%

LiquefiedPetroleumGas ................. 11.00 10.42 11.64 12.64 0.7%
NaturalGas ........................... 5.78 6,54 6.94 7.49 1.30/o

Electricity.............................. 25.90 24.69 25.91 28.41 0.5%

Commercial............................. 14.06 14.e3 10,31 16._ 0.0%

PrimaryEnergy.......................... 4.82 5.41 5.88 6.44 1.5%
PetroleumProducts...................... 6.80 6.65 7.55 8,24 1.0%

DistillateFuel ......................... 5.58 4.86 5.67 6.28 0.6%
ResidualFuel ......................... 2.69 3.40 4.22 4.69 2.6%

NaturalGas ........................... 4.41 5.18 5.56 6.13 1.7%

Electricity.............................. 22.21 22.60 23.53 25.69 0.70/=

Industrial ............................... 4.73 4.74 0._ 6.23 1.4%
PrimaryEnergy.......................... 4.02 4.03 4.79 5.48 1.6%

PetroleumProducts...................... 5.27 4.88 5.91 6.77 1.3%
DistillateFuel ......................... 5.92 5.14 5.95 6.56 0.5%
LiquefiedPetroleumGas ................. 4.87 5.37 6.59 7.59 2.20/°
ResidualF,:al ......................... 2.75 3.42 4.25 4.71 2.7%

NaturalGas1 ........................... 2.78 3.16 3.63 4.12 2.0%
MetallurgicalCoal ....................... 0.00 0.00 0.00 0.00 N/A
SteamCoal ........................... 1.38 1.34 1.38 1.44 0.2%

Electricity.............................. 14.71 14.64 15.16 16.36 0,5%

Transportation........................... 0.01 0.16 0.94 0.61 O._P/,
PrimaryEnergy.......................... 8.00 8.15 8.92 9.50 0.9%

Petroleum Products...................... 8.00 8.14 8.91 9.48 0.9%
DistillateFuel= ......................... 8.63 9.11 10.02 10.65 1.1%
JetFuel=............................. 5.91 5.39 6.22 6.90 0.8%
MotorGasoline4 ....................... 9.80 10.31 11.17 11.79 0.9%
ResidualFuel ......................... 2.72 3.26 3.96 4.56 2.6%

NaturalGase ........................... 3.32 9.53 10.34 10.96 6_-/o

Electricity.............................. 13.18 12.78 12.97 13.19 0.0%

TotalEnd-UseEnergy ..................... 7.21 7.12 7.07 b.64 0.0%
PrimaryEnergy.......................... 6.52 6.55 7,30 8.00 1.0%
Electricity.............................. 20.81 20,23 20.95 22.69 0.40/0

ElectricUtllltise
FossilFuelAverage....................... 1.88 2,11 2.31 2.87 2.10/o

PetroleumProducts...................... 3.94 4.05 5.14 5.63 1.80/o
DistillateFuel ......................... 5.73 5.02 5.83 6.44 0.6%
ResidualFuel ......................... 3.93 3.98 5.05 5.52 1.7%

NaturalGas ........................... 2.26 2.63 3.08 3.62 2.4%
SteamCoal ........................... 1.60 1.68 1.67 2.26 1.7%

112 Energy Information Admlnlatratlonl Supplement to the Annual Energy Outlook 1994



Table 17. Energy Prices by End-Use Sector and Source
West South Central Census Division (Continued)
(1992 Dollars per Million Btu)

RderenceCau Annual
Growth

Sector.rid Source l I 1.2010llmO 20oo 200s 2010 (permmt)

AveragePrice to All Uws*
PetroleumProducts....................... 6.82 6.70 7.59 8.29 1.0%

DistillateFuel= .......................... 7.69 7.88 8.78 9,43 t.0%
JetFuel .............................. 5.91 5,39 6.22 6.90 0,8%
LiquefiedPetroleumGas .................. 5,06 5.51 6.72 7,72 2.1%
MotorGasoline_ ........................ 9.80 10,31 11.17 11.79 0,9%
ResidualFuel .......................... 2.74 3.28 3.99 4,59 2.6%

NaturalGas ........................... 2.96 3.37 3.82 4.35 1.9%
Coal .................................. 1.59 1.66 1,66 2.22 1.7%
Electricity.............................. 20.81 20,23 20.95 22.69 0.4%

IExcludesusesforleaseandplantfuel.
=IncludesFederaland Statetaxeson dieselfuelandexcludescountyandlocaltaxes.
_Kerosene-typejetfuel.
4Averagepriceforallgrades.IncludesFederalandStatetaxesandexcludescountyand localtaxes.
SCompressednaturalgasusedasa vehiclefuel.
hNeightedaveragesofend-usefuelpricesarederivedfromthepricesshownineachsectorandthecorrespondingsecloralconsumption.

Foreach._ector,electricityandnaturalgaspricesarederivedbydlvldlngtotalrevenuesbysales.
9tu= Britishthermalunit.

NIA= Notapplicable.
Source==:1990petroleumprices:EnergyInformationAdmlnlstration(EIA),StateEnergyPrlceand ExpenditureReport1991,DOEIEIA-

0376(91)(Washington,D.C.,September1993).1990coalprices:EIA,QuarterlyCoalReport,DOFJEIA-0121(9OI4Q)(Washington,D.C.,May
1991),,EIA,AnnualEnergyReviewIQ02,DOF_/EIA-0384(92)(Washington,D.C,,June1993),TableA6;andEIA,StateEnergyPriceand
ExpendlturesReportIQgl,DOEJEIA-0376(91)(Washington,D,C.,September1993).1990industrlaJandtransportationnaturalgasdelivered
prices:EIA,AEO NationalEnergyModelingSystemrunAEO94B.D1221934,Other1990naturalgasprices:EIA,NaturalGasAnnual,DOE/EIA-
0131 (92)11(Washington,DC, November 1993). 1990electricityprices:EIA,AEO 1994NationalEnergyModelingSystemrun
AEC,94B.D1221934.PtoJectlone:EIA,AEO 1994NationalEnergyModellngSystemrunAEO94B,D1221934.
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Table 18. Energy Prices by End-Use Sector and Source
Mountain Census Division

(1992 Dollars per Million Btu)

I_hnn_ Clm Annual
Growth

,_lctorandSour. l 1 [ 11NI0-20101990 _ 2006 2010 (lmreont)

Rlelde_kd .............................. 12.60 15.15 14.27 18.42 1,1%
PrimaryEnergy.......................... 5.86 6.44 7.01 7.68 1.4%

PetroleumProducts...................... 9.99 8,14 8.88 10.69 0.3%
DistillateFuel ......................... 7.66 6.64 7,39 8.06 0.3%
LiquefiedPetroleumGas ................. 10.66 6.63 9.38 11,64 0.4%

NaturalGas ........................... 5.40 6.30 6.86 7.42 1,6°/o

Electdcity.............................. 23.61 24.39 25.86 27.15 0.7%

Commerdal............................. 12.12 12.87 13.68 14.62 0.9%

PrimaryEnergy.......................... 4.71 5,38 5,97 6.57 1.7%
PetroleumProducts...................... 7.09 6.25 7.04 7.93 0.6%

DistillateFuel ......................... 5.98 4,99 5.67 6.35 0,3%
ResidualFuel ......................... 2.75 2.22 2,68 3.31 0,9%

NaturalGas ........................... 4.47 5.39 5.96 6.53 1.9%

Electricity.............................. 20.55 20,16 20.51 21,53 0,_o

IndmCbrlml............................... 0.4,5 6.27 6.1_ 7.eO 0.8%
PrirnaryEnergy .......................... 4.17 4,22 4,85 5.58 1.5%

PetroleumProducts...................... 5.61 5,44 6,28 7.16 1.2%
DistillateFuel ......................... 6.29 5.22 5.96 6.64 0.3%
LiquefiedPetroleumGas ................. 8.16 7.12 7.87 10.13 1,1%
ResidualFuel ......................... 2.85 2.53 3.20 3.62 1.3%

NaturalGas' ........................... 3.35 3.62 4.15 4.76 1.8%
MetallurgicalCoal ....................... 1.36 1.56 1.55 1,59 0.8%
SteamCoal ........................... 1.62 1.75 1.77 2.18 1.5%

Electdcity.............................. 14.86 14.02 14.17 14,72 0.0%

Trane_oortation........................... 9.31 9.21 10.07 10.68 0.7%
PdmaryEnergy.......................... 9.29 9.18 10.04 10.62 0,7%

PetroleumProducts...................... 9.29 9.18 10.03 10.61 0.7%
DistillateFuel= ......................... 9.29 9.21 10.13 10.75 0.7%
JetFuel=............................. 6.32 4.98 5.72 6.49 0.1%
MotorGasoline4 ....................... 10.04 10,13 11.02 11.57 0.7%
ResidualFuel ......................... 3.13 3.14 3,82 4.30 1,6%

NaturalGas° ........................... 3.93 9.41 10,28 10.82 5.2%

Electricity.............................. 16.01 16.43 16.78 17,13 0.3%

T:'d End-Urn Energy ..................... 9.34 9.43 10.28 10.09 0.8%
PrimaryEnergy.......................... 9.11 9.11 9.87 10.56 0.7%
Electricity.............................. 19.54 19.37 19.94 20.83 0.3%

ElectricUtllltlee

FossilFuelAverage....................... 1.44 1.57 1.63 1.90 1.4%
PetroleumProducts...................... 4.3_ 4.18 4.75 4.80 0,5%

DistillateFuel ......................... 5.75 5,01 5.75 6.43 0.6%
ResidualFuel ......................... 3.40 3.48 4.14 4.57 1.5%

NaturalGas ........................... 2.25 2.44 3.18 3.90 2.8%
SteamCoal ........................... 1.29 1.41 1.37 1.71 1.4%
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Table 18. Energy Prices by End-Use Sector end Source
Mountain Census Division (Continued)
(1992 Dollarsper MillionBtu)

i

Rdmmci _ Annual
Qrow'th

SectorendSource / 1900.3010

lIHlO [ 2000 2005 Z010 (percent)

AverlgeI_'lceto All Umrs'
PetroleumProducts....................... 8.54 8.41 9.27 9.94 0.8%

DistillateFuel:.......................... 8.22 7.89 8.79 9.48 0.7%
JetFuel .............................. 6.32 4.98 5.72 6.49 0.1%
LiquefiedPetroleumGas .................. 9.04 7.72 8.50 10.79 0.9%
MotorGasolin# ........................ 10.04 10.13 11.02 11.57 0.7%
ResidualFuel .......................... 3.09 2.65 3.30 3.67 0.9%

NaturalGas ........................... 3.72 4.24 4.90 6.73 2.2%
Coal .................................. 1.31 1.43 1.39 1.73 1.4%

Electricity.............................. 19.54 19.37 19.94 20.83 0.3%

1Excludesusesforleaseandplantfuel.
=IncludesFederalandStatetaxeson dieselfuelandexcludescountyand localtaxes.
=Kerosene-typejet fuel.
'Averagepriceforall grades. IncludesFederaland Statetaxesandexcludescountyandlocaltaxes.
SCompressednaturalgasusedas s vehiclefuel.
_Neightedaveragesof end-usefuelpricesarederivedfromthe pricesshownineachsectorandthecorrespondingsectoralconsumption.

Foreachsector,electricityandnaturalgaspricesarederivedbydividingtotalrevenuesbysales.
Btu= Britishthermalunit.
Sources: 1090petroleumprices: EnergyInformationAdministration(EIA), StateEnergyPrice and ExpenditureReport lggl, DOE/EIA-

0376(91) (Washington,D.C.,September1993). 1990coal prices:EIA,Quarterly CoalReport,DOE/EIA-O121(90/4Q)(Washington,D.C., May
1991);EIA, Annual EnergyReview 1992,DOFJEIA-0384(92)(Washington,D.C., June1993), TableA6; and EIA, State EnergyPrice and
ExpendituresReport 1901,DOE/EIA-0376(91)(Washington,D.C., September1993). 1990industrialandtransportationnaturalgas delivered
prices:EIA,AEONationalEnergyModelingSystemrunAEO94B.D1221934.Other1990naturalgasprices:EIA,NaturalGasAnnual,DOFJEIA-
0131 (92)11 (Washington,DC, November 1993). 1990 electricityprices: EIA, AEO 1994 National EnergyModelingSystem run
AEO94B.DI221934.Projections: EIA,AEO1994NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 19. Energy Prices by End-Use Sector and Source
Pacific Census Division
(1992 Dollarsper MillionBtu)

R,fmmce Case Annu=l
Growlh

I_I0 2000 2006 2010 (peroent)

Reeld,ntlal.............................. 12.18 13.84 15.13 16_ 1.5'/,
PrimaryEnergy.......................... 6.32 7,05 7.73 8.44 1.5%

PetroleumProducts...................... 10.22 8,83 9.64 11.15 0.4%
DistillateFuel ......................... 7.90 6.74 7,50 8.35 0.3%
LiquefiedPetroleumGas ................. 13.68 11.93 12.68 14,94 0,4%

NaturalGas ........................... 5,91 6.88 7.55 8.17 1,6%

Electricity.............................. 22.36 25.78 27.85 29,46 1,4=/,

Commerdal............................. 12._ 1423 16.24 16J_ 12%

PrimaryEnergy.......................... 5.29 5.85 6.49 7,12 1.5%
PetroleumProducts...................... 6.30 5.36 6.06 6,64 0.4%

DistillateFuel ......................... 5.69 4.50 5.25 6.10 0.3%
ResidualFuel ......................... 3,81 3.57 4,22 4.84 1.2%

NaturalGas ........................... 5.07 5.99 6.61 7.22 1.6%

Electricity.............................. 21.27 22.50 23.54 25.03 0.6%

Industrial............................... 6.62 6,20 6.1_ 7.71 0,8%

PrimaryEnergy.......................... 4.72 4.19 4.86 5.59 0.8%
PetroleumProducts...................... 5.48 4.87 5.78 6.62 1.0%

DistillateFuel ......................... 5.73 4.73 5.48 6.33 0,5%

LiquefiedPetroleumGas ................. 9.67 9.86 10.62 12.88 1.4=/o
ResidualFuel ......................... 3.41 3.35 4.00 4.63 1.5%

NaturalGas1 ........................... 4.15 3.54 4.07 4.75 0.7%

MetallurgicalCoal ....................... 0,00 0.00 0.00 0.00 N/A
SteamCoal ........................... 1.26 1.49 1.47 1.51 0.9%

Electricity.............................. 15,14 15.10 15.67 16,53 0.4%

Transportation........................... 6,34 8,04 8.88 g,57 0.7%
PrimaryEnergy.......................... 6.33 6.02 8.86 9.53 0,7%

PetroleumProducts...................... 8.33 8.01 8.85 9.51 0.7%
DistillateFuel= ......................... 9,42 9.70 10.68 11.62 1.1%
JetFueP............................. 6.25 5.50 6.35 7.13 0,7%
MotorGasoline'....................... 10.04 9.97 10.95 11,53 0.7%
ResidualFuel ......................... 3.66 3.51 4.16 4.78 1.3%

NaturalGasa ........................... 4.23 9.30 10.24 10.82 4,8%
Electric'_y.............................. 13.50 14.84 15.63 16.12 0,9=/0

TotalEnd-UeeEnergy ..................... 6,61 8.97 9.83 10,_ 0.SP/,,
PrimaryEnergy.......................... 8,59 8.56 9.37 10.13 0.8%
Electricity.............................. 19,58 21.03 22.13 23.35 0,9%

EIK'tri¢Utilities
FossilFuelAverage....................... 3,10 3.06 3.62 4.15 1.5%

PetroleumProducts...................... 4.62 4.21 4,87 5.51 0,9%
DistillateFuel ......................... 4.92 4.70 5,46 6.31 1,3%
ResidualFuel ......................... 4.61 4.19 4.84 5.47 0,9%

NaturalGas ........................... 3.11 3,17 3.77 4.28 1.6%
SteamCoal ........................... 1,63 1.34 1,28 2,06 1,2%
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Table 19. Energy Prices by End-Use Sector and Source
Pacific Census Division (Continued)
(1992 Dollarsper MillionBtu)

P,efer_ce Cm _u,l
Grov_

Sector,rodSouroo [ I I I_IO.20101ffilO 2000 2006 2010 (percent)

Avw_ R,Ioeto AllUwt'
PetroleumProducts....................... 7.81 7.48 8.33 9.05 0.7%

DistillateFuel= ........................... 8.29 8.25 9.19 10.28 1.1%
JetFuel .............................. 6.25 5.50 6.35 7.13 0.7%

LiquefiedPetroleumGas .................. 10.77 10.72 11.54 13.87 1.3%
MotorGasoline'........................ 10.04 9.97 10.95 11.53 0.7%
ResidualFuel .......................... 3.84 3.59 4.24 4.86 1.2%

NaturalGas ........................... 4.60 4.62 5.14 5.83 1.2%
Coal .................................. 1.62 1.50 1.45 1.96 0.9%

Electricity.............................. 19.58 21.03 22.13 23.35 0.9%

1Excludesusesforleaseandplantfuel.
=IncludesFederalandBtatetaxesondieselfuelandexcludescountyandlocaltaxes.
=Kerosene-typejet fuel.
=Averagepriceforallgrades. IncludesFederalandStatetaxesandexcludescountyandlocaltaxes.
=Compressednaturalgasusedas a vehiclefuel.
_Nalghtedaveragesof end-usefuelpricesare derivedfromthe pricesshownin eachsectorand the correspondingsectoralconsumption.

Foreachsector,electricityandnaturalgas pricesare derivedbydividingtotalrevenuesbysales.
Btu= Britishthermalunit.
N/A= Notapplicable.
Sourcee: 1090 petroleumprices: EnergyInformationAdministration(EIA), StateEnergyPrice and ExpenditureReport 1Q91,DOE/EIA-

0376(91) (Washington,D.C.,September1993). 1990coalprices:EIA, QuarterlyCos/Report,DOE/EIA-Ot21(90/4Q)(Washington,D.C.,May
1991);EIA, Annual EnergyReview lgQ2, DOE/EIA-0384(92)(Washington,D,C., June1993), Table A6;and EIA, State Energy Price and
ExpendituresReport IQgl, DOE/EIA-0376(91)(Washington,D.C., September1993). 1990 industrialandtransportationnaturalgasdelivered
prices:EIA,AEONationalEnergyModelingSystemrunAEO94B.D1221934.Other1990naturalgasprices:EIA, NaturalGasAnnual,DOE/EIA-
0131 (92)/1 (Washington,DC, November 1993), 1990 electricityprices: EIA, AEO 1994 NationalEnergy ModelingSystemrun
AEO94B.D1221934.Projections: EIA,AEO 1994NationalEnergyModelingSystemrunAEOg4B.Dt221934.
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Table 20. Energy Prices by End-Use Sector and Source
United States

(1992 Dollars per Million Btu)

I_,r, ne, ¢,e, Annual
Growlh

S_t. andS4x_. l [ 1 flm0-201019t0 2000 2006 2010 (l_W_t)

l_ddentlal .............................. 13.12 13.110 14,61 16._ 1.0%
Pdrna_/Energy.......................... 6.72 7.32 7.94 8.63 1.3%

PetroleumProducts...................... 9.49 8.51 9.40 10.14 0.3%
DistillateFuel ......................... 8.55 7.51 8.34 8.94 0.2%

LiquefiedPetroleumGas ................. 11.67 11.13 12.30 13.49 0.7%
NaturalGas ........................... 6.00 7.05 7.62 8.30 1.6%

Electdcity.............................. 24.98 25.39 26.66 28.58 0.7%

Commercial............................. 12.78 13.48 14.1S 14._ 0.8%

PdmaryEnergy.......................... 5.27 5,89 6.50 7.16 1.5%
PetroleumProducts...................... 6.35 5.77 6.59 7.24 0.7%

DistillateFuel ......................... 6.51 5.22 6.02 6.63 0.1%
ResidualFuel ......................... 3.66 3.56 4.23 4,72 1.3%

NaturalGas ........................... 5.00 6.04 6.60 7.27 1.9%

Electricity.............................. 22.49 22.38 22.90 23.72 0.3%

Indu=tr¼1............................... 6.78 tt.86 (I.83 7.20 1.1%

PrimanjEnergy.......................... 4.08 4.16 4.84 5.45 1.4%
PetroleumProducts...................... 5.71 5.08 6.03 6.80 0.9%

DistillateFuel ......................... 6.08 5.20 6.00 6.65 0.5%

LiquefiedPetroleumGas ................. 5.76 6.41 7.61 8.67 2.1%
ResidualFuel ......................... 3.31 3.54 4.28 4.80 1.9%

NaturalGast ........................... 3.46 3.85 4.37 4.93 1.8%
MetallurgicalCoal ....................... 1.87 2.08 2,25 2,20 0.8%
SteamCoal ........................... 1.64 130 1.80 1.91 0.8%

Electricity.............................. 15.22 15,0_ 15.32 16.11 0.3%

Trarmpomtion........................... 8.72 8.N I).80 10.42 0.9%
PrimaryEnergy.......................... 8.72 8.96 9.77 10.38 0.9%

PetroleumProducts...................... 8.81 8.95 9.77 10.37 0.8%
DistillateFuel= ......................... 9.03 9.28 10.19 10.87 0.9%
JetFuel=............................. 6.08 5.38 6.20 6.91 0.7%
MotorGasoline4 ....................... 9.73 10.30 11.17 1139 1.0%
ResidualFuel ......................... 3.18 3.23 3.90 4.52 1.8%

NaturalGas8 ........................... 3.51 9.61 10.45 11.08 5.9%

Electricity.............................. 18.15 15.33 15.49 15.78 .0.7%

TotalEnd.UwEnergy ..................... $._ 9.01 9.77 10.62 0.9%
Prirna_jEnergy.......................... 8.45 8.67 9.40 10.07 0.9%
Electricity.............................. 20.79 20.63 21.16 22.19 0.3%

Eklctrl¢Utilitbe

FossilFuelAverage....................... 1.81 1.96 2.21 2.45 1.5%
PetroleumProducts...................... 3.55 3.58 4.39 4.94 1.7%

DistillateFuel ......................... 6.00 4.84 5.67 6.31 0.3%
ResidualFuel ......................... 3.52 3.48 4.22 4.75 1.5%

NaturalGas ........................... 2.46 2.92 3.51 4.06 2,6%
SteamCoal ........................... 1.56 1.63 1.70 1.92 1.1%
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Table 20. Energy Prices by End-Use Sector and Source
United States (Continued)
(1992 Dollarsper MillionBtu)

FldmneeCue Annual
Growth

I ! iIIHIO 2000 2006 2010 (peroent)

AveragePrice to/ill Urn*
PetroleumProducts....................... 7.94 7,81 8.66 9,33 0.8%

DistillateFuel= .......................... 8.18 8.04 8.93 9.64 0.8%
JetFuel .............................. 6.06 5,38 6.20 6,91 0.7%

LiquefiedPetroleumGas .................. 6.45 7,37 8.56 9.69 2.1%
MotorGasolin# ........................ 9.73 10,30 11.17 11.79 1.0%
ResidualFuel .......................... 3.38 3.38 4.08 4.64 1.6%

NaturalGas ........................... 4.20 4.77 5.26 5.89 1.7%
Coal .................................. 1.57 1,64 1.71 1,92 1.0%

Electricity.............................. 20.79 20.63 21.16 22.19 0.3%

_Excludesuses for leaseandplantfuel.
=IncludesFederalandStatetaxesondieselfuelandexcludescountyand localtaxes.
=Kerosene-typejet fuel.
_Averagepriceforallgrades. IncludesFederalandStatetaxesandexcludescountyandlocaltaxes.
=Compressednaturalgasusedas a vehiclefuel.
h/Veightedaveragesof end-usefuelpricesare derivedfromthepricesshownineachsectorandthecorrespondingsectoralconsumption.

Foreachsector,electricityandnaturalgaspricesare derivedbydividingtotalrevenuesbysales.
Btu= Britishthermalunit.
Sourcee: 1990petroleumprices: EnergyInformationAdministration(EIA),State EnergyPrice and ExpenditureReport I991, DOEIEIA-

0376(91)(Washington,D.C.,September1993). lggOcoalprices:EIA, QuarterlyCoa/Report,DOE/EIA-0121(g0/4Q)(Washington,D.C.,May
1991);EIA, Annua/EnergyReview 1902, DOE/EIA-0384(92)(Washington,D.C., June 1993),Table A6;and EIA, State EnergyPrice and
ExpendituresReport 1991,DOE/EIA-0376(91)0Neshlngton,D.C., September1993). 1990industrialandtransportationnaturalgasdelivered
prices:EIA,AEONationalEnergyModelingSystemrunAEOg4B.D1221934.Other1990naturalgasprices:EIA,Nature GasAnnua/,DOF-/EIA-
0131 (92)/1 (Washington,DC, November 1993). lgg0 electricityprices: EIA, AEO 1994 National EnergyModeling System run
AEOg4B.D1221934.Projections: EIA,AEO1994 NationalEnergyModelingSystemrunAEOg4B.D1221934.
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Table 21. Residential Sector Supplement Table

ReferenceCase Annual
Growlh

1_0 2ooo 2005 2010 (percent)

Squipn_ntStock(millionunits)
MainSpaceHeaters

ElectdcHeatPumps ...................... 6.44 8.67 9.84 11.12 2.8=/o
ElectricOther ........................... 15.09 15.83 16.31 16.82 0.5%

NaturalGasHeatPumps................... 0.00 0.11 0.18 0.25 N/A
NaturalGasOther........................ 51.73 57.32 59.99 62.80 1.0=/,,
Distillate............................... 10.41 10.05 10.10 10.14 -0.1%
LiquidPetroleumGas ..................... 4.39 3.91 3.75 3.61 -1.0°/o
Kerosene.............................. 1.09 0.91 0.84 0.78 .1.6%
WoodStoves ........................... 3.89 3.79 3.75 3.71 .0.2°/o
GeothermalHeatPumps................... 0.15 0.36 0.48 0.61 7.3%

Total ................................ 93.19 100.96 105.23 109.84 0.1P/,

SpaceCooling(mllllonunits)
ElectricHeatPumps...................... 6.44 8.67 9.84 11.12 2.8%
NaturalGasHeatPumps................... 0.00 0.11 0.18 0.25 N/A
GeothermalHeatPumps................... O.15 0.36 0.48 0.61 7,3%
CentralAirConditioners.................... 30.68 37,47 40.93 44.49 1.9%
RoomAirConditioners..................... 40,20 40.23 40,33 40,49 0.0%

Total ................................ 77.47 05.94 91.70 05.96 1.1%

WaterHeaters(millionunits)
Electric................................ 35.28 37.71 39.15 40.77 0.7%
NaturalGas ............................ 50.37 55.81 58.61 61.55 1.0=/o
Distillate............................... 5.14 5.15 5.20 5.26 O.1%

LiquidPetroleumGas ..................... 3.20 3.00 2.93 2.88 .0.5%
SolarThermal........................... 0.55 0.62 0.66 0.69 1.1%

Total ................................ 94.05 102.20 106,68 111.16 0.6%

CookingEquipment(millionunits)t
Electric................................ 54,85 60.11 62,96 66.00 0.9%
NaturalGas ............................ 33.78 36.76 38.35 40,05 0.9%
LiquidPetroleumGas ..................... 5.36 4.80 4.59 4.42 -1.0%

Total ................................ 93.99 101.66 106.89 110,46 0.8%

ClothesDryers(millionun_)
Electric................................ 49.46 54.55 57.02 59.56 0.9%
NaturalGas ............................ 15.22 14.38 13,95 13,54 -0.6%
Total ................................ 94.68 68.93 70.07 73.10 0.6*/,

OtherAppllancea(millionunits)
Refrigerators............................ 101.83 110.14 114.67 119,55 0.8%
Freezers............................... 32.41 31,40 31.05 30,89 -0.2%

StockAverageEquipmentEffldency
MainSpaceHeaters

ElectricHeatPumps(HSPF) ................ 6.76 7.32 7.49 7.60 0.6%
= NaturalGasHeatPumps(COP).............. 1.04 1.25 1.25 1.25 0.9%

GeothermalHeatPumps(HSPF) ............. 9.35 11.60 11.96 12.17 1.3%
NaturalGasFurnace(AFUE)................ 0.67 0.73 0.76 0.78 0.7%
DistillateFurnace(AFUE) .................. 0.76 0.79 0.80 0.81 0.3%

SpaceCoolingSystems
ElectricHeatPumps(SEER) ................ 8.58 9.76 10.12 10.35 0.9%
NaturalGasHeatPumps(COP).............. 0.93 1.07 1.07 1.07 0.7%
GeothermalHeatPumps(SEER)............. 9.62 11.96 1224 12.56 1.3%
CentralAirConditioners(SEER).............. 8.60 9.52 9.87 10.11 0.8%
RoomAirConditioners(EER)................ 7.47 8.80 10.03 10.26 1.6%

WaterHeaters
Electric(EF)............................. 0.83 0.87 0.89 0.91 0.4%
NaturalGas(EF)..' ....................... 0.51 0.54 0.56 0.56 0.5%
Distillate(EF) ........................... 0.48 0.54 0.57 0.57 0.8%
LiquidPetroleumGas(EF) .................. 0.51 0.54 0.56 0,56 0.5%
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Table 21. Residential Sector Supplement Table (Continued)

ReferenceCase Annual
Growth

Equl_ent StockDat. J I 1990-20,0
1990 2000 2006 2010 (percent)

OtherAppliances(kllowatthourper year)
Refrigerators............................ 1,188.00 923.66 762.69 614.02 -3,2%
Freezers............................... 984.00 737.50 614.87 496.04 .3.4%

'Doesnolincludemicrowaveovensoroutdoorgrills.
HSPF = HeatingSeasonalPerformanceFactor:Thetotalheatingoutputofa heatpump duringitsnormalannualusageperiodlothealing

dividedbytotalelectricinputinwalt-hoursduringthesameperiod.
COP = CoefficlentolPerformance:Energyefliclencyratingmeasuredetermined,underspecifictestingconditions,bydividingtheenergy

outputbytheenergyinput.
AFUE = AnnualFuelUtillzafionEfficiency:Efficiencyratingbasedon averageusage,includingon and offcycling,as setoutinthe

standardizedDepartmentofEnergytestprocedures,
SEER = SeasonalEnergyEfficiencyRatio:Thetotalcoolingofa centralunitaryairconditionerora unitaryheatpumpinBtuduringitsnormal

annualusageperiodforcoolingdividedbythetotalelectricenergyinputinwatt-hoursduringthesameperiod.
EER = EnergyEfficiencyRation:A ratiocalculatedbydividingthecoolingcapacityinBtuperhourbythepowerinputinwattsalanygiven

selofratingcondilions,expressedinBluperhourperwalt.
EF = EfficiencyFactor:Efficiency(measuredinBtuoutIBtuin)olwaterheatersundercertaintestconditionsspecifiedbytheDepartment

olEnergy.
Btu = Britishthermalunit.

N/," Notapplicable.
Note:Tolalsmay notequalsum ofcomponentsduetoIndependentrounding.
Sources:1990:EnergyInformationAdministration(EIA),HouseholdEnergyConsumptionand ExpendituresIggO,DOE/EIA-0321(90),

(Washington,D.C.,February'1993)andEIA,StateEnergyDataReport,DOE/EIA-0214(91)(Washington,D.C.,May 1993).Pro}ectlone:EIA,
AEO 1994NationalEnergyModelingSystemrunAEO94B.Dt221934.
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Table 22. Commercial Sector Supplement Table

RdmneeCue AnnualQrowlh

Indicators [ 1lN)0-2010I_K,) 2000 2006 2010 (.mree,t)

BulMIngEnergyConsumption1
(qumJdtttonBtu)

Assembly............................... 0.4G 0.42 0.39 0.37 -0.9%
Education............................... 0.68 0,62 O.G,8 0.,53 -1.2%
FoodSales .............................. 0.19 0.20 0.20 0.21 0.8%
FoodService............................. 0.31 0.31 0.32 0.32 0.3%
HealthCare ............................. 0.43 0.49 0.49 0.50 0.7%

Lodging................................ 0.42 0,42 0.41 0.40 .0.2%
Office-Large ............................ 0.71 0.84 0.88 0.90 1.2%
Office.Small ............................ 0.56 0.65 0.69 0.70 1.1%
Mercantile/Service......................... 1.09 1.29 1,39 1.48 1.5%
Warehouse.............................. 0.56 0.63 0.65 0.6G 0.8%
Other .................................. 0.49 0.44 0.41 0.38 -1.3%

Total ................................. 15,89 0,_ 0,_ 6,_ 0.6%

EffldencyIndlcatora

SpiceHeating
(©0_fle_tofI_.formnce)a

Electricity.............................. 1.19 1.33 1.38 1.42 0.9%
NaturalGas ............................ 0.71 0.76 0.78 0.80 0.6%
Distillate............................... 0.72 0.78 0.80 0.81 0.6%

Sp=e=Cooling
(eo_fic_tofperformance)2

Electricity.............................. 2.83 3.32 3.54 3.75 1.4%
NaturalGas ............................ 1.04 1.20 1.23 1.26 1.0%

WaterI,kmtin9
(ce_fle_t of performance)_

Electricity.............................. 0.76 0.63 0.84 0.85 0.5%
NaturalGas ............................ 0.67 0.71 0.73 0.74 0.5%
Distillate............................... 0.67 0.71 0.73 0.74 0.5%

UahUnQemc_
(lun_mperwatt)

Electricity.............................. 41.55 47.04 49.60 51.93 1.1%

'Excludescommercialsectorenergyconsumption(fromusessuchas streetlights)thatis notattributableto buildings.
ZEnergyefficiencyratingmeasuredetermined,underspecifictestingconditions,bydividingtheenergyoutputbytheenergyinput,
3Ameasurementofthe ratioof lightproducedbya lightsourcetotheelectricalpowerusedto producethatqualityof light,expressedinlumens

perwatt.
Btu= Britishthermalunit.
Note: Totalsmaynotequalsumof componentsdueto independentrounding.=

Source1990 andProJectlone:EnergyInformationAdministration,AEO1904NationalEnergyModelingSystemrunAEO94B.D1221934.
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!
Table23. IndustrialSectorMaoroeoonomloIndicators

RderonoeCaum Annual
Qrowlh

l 1 [lm mo me _olo (p,ram)

GDP(billion 19(17dollars) ................... 4,877.4 0,040.7 6,7N_ 7,_ile.7 2.1%

Non.AgriculturalEmployment(millions) ........ 10t).8 124.8 132.8 130.6 1._"X,

Valueof Qro_ Output
(billion1987dollars)

NonmnufmcturingSector
Agricultural.............................. 178,8 211,8 224,5 298.3 1.4%
Mining .................................. 130.8 131.8 136.2 141,8 0.4%
Construction............................. 573.6 717.2 797.5 866.0 2.1%

ManufacturingSector
FoodandKindredProducts.................. 348.1 412.6 439,2 473.8 1.6%
TobaccoProducts......................... 30.1 26.5 25,5 25.7 .0.8%
TextileMillProducts....................... 54.2 64.8 70,6 77.7 1.8%

ApparelandOtherTextile
Products............................... 78,6 85,4 89.1 95,5 1.0%

LumberandWoodProducts.................. 66.4 78,3 88.1 92.4 1,7%
FurnitureandFixtures...................... 99,1 44.4 49,9 53.9 1.6%

PaperandAlliedProducts................... 110.6 138.1 151.3 165.6 2.0%
PrintingandPublishing..................... 88.4 104.2 113,2 123.8 1.7%
Chemicaland AJliedProducts................. 251.2 312.6 348.6 386.7 2.2%

BulkChemicals.......................... 146.5 182.2 207,3 291,8 2,9%
OtherChemicalsand

AlliedProducts......................... 104.6 130,4 141,3 154.9 2.0%
PelroleumandCoalProducts................. 132.1 138.2 142.0 145.9 0.5%

PetroleumRefining....................... 116.3 119,7 121.6 123.7 0.3%
OtherPetroleumand

CoalProducts.......................... 15.8 18.5 20.4 22.2 1.7%
Rubberand Miscellaneous

PlasticProducts......................... 90.1 123.1 142.9 164.5 3.1%
LeatherandLeatherProducts................ 10.3 10.7 t1.1 12.5 1.0%
Stone,Clay,andGlassProducts.............. 61.7 75.6 83.7 90.8 2.0%

GlassandGlassProducts.................. 16.7 21.1 23.9 26.8 2.4%

Cement,Hydraulic........................ 4.0 5.1 5.6 5.7 1.8%
OtherStone,Clay,and

GlassProducts......................... 41.0 49.4 54.3 58.3 1.8%

PrimaryMetalsIndustry..................... 118.0 138.9 148.3 156.7 1.4%
BlastFurnaceandBasic

SteelProducts......................... 51.5 55.9 58.0 57.6 0.6%
Aluminum.............................. 9,1 11.1 11.7 12.1 1.4%

OtherPrimaryMetalProducts............... 57.4 69.9 78.6 87.0 2,1%
FabricatedMetalProducts................... 142.7 177.8 200.8 222.8 2.3%
IndustrialMachineryand

Equipment............................. 221.7 316.7 390.0 470.8 3,8%
ElectronicandOtherElectdc

Equipment............................. 248.0 385.7 471.0 587.1 4.2%
TransportationEquipment................... 349.8 431.0 511.4 587.9 2.6%
InstrumentsandRelatedProducts 62.8 83.8 97.5 112.9 3.0%

MiscellaneousManufacturing
Industries.............................. 32.2 39,5 43.3 49.4 2.2%

TotalIncluUlal GrossOutput ............... 8,419.1 4,248.7 4,774.0 5,322.3 2.4%

GDP: Grossdomesticp_:xluct.
Note: Totalsmaynot equalsum ofcomponentsduetoindependentrounding.
Source=: 1090: DataResourcesIncorporated(DRI), DRI @IUOS/O2g3/SERIES,DRITRENDO2g3.ProJectlone:EnergyInformation

Administration,AEO 1994NationalEnergyModelingSystemrunAEOg4B.D1221934.
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Table 24. Transportation Sector Energy Use by Mode and Type
(Trillion Btu per Year)

Rdmm_Cue AnnualOro_h
ModeledType I 1090.2010

liH)O 2000 2006 ! :!010 (l_rOutt)

EnergyUseby
Hlghwly

Light-DutyVehicles ....................... 12,738.1 14,295.3 15,091.6 15,640.0 1.0%
Automobiles........................... 11,318.4 11,788.6 12,090.5 12,416.2 0.5%

LightTrucks1........................... 1,387.2 2,472.8 2,906.5 3,188.2 4.2%
Motorcycles........................... 32.5 33.8 34.7 35,6 0.5%

Buses................................. 93.7 t02.2 106.9 110.4 0,8%

FreightTrucksz .......................... 5,039.0 6,422.9 6,902.0 7,391.8 1.9%
Small(<10,000pounds).................. 1,550.4 1,908.3 2,011.1 2,114,1 1.6%
Medium(10,000-19,500pounds)............ 989.6 1,280.8 1,387,1 1,497.2 2,1%
Large(> 19,500pounds).................. 2,499.0 3,235.7 3,503.8 3,780.5 2.1%

Non-Highway
Air= ................................... 2,379.9 3,190.1 3,551.8 3,898.4 2.5%

GeneralAviation........................ 156,5 192.4 209.4 225.8 1,8%
DomesticAirCarriers .................... 1,678.0 2,062.0 2,225.7 2,392.2 1.8%
InternationalAirCarriers.................. 259.6 427.2 473.8 522.9 3.6%

FreightCarriers......................... 285.7 508.4 642.9 757.6 5.0%
Water' ................................ 1,535.0 1,883.7 2,078.5 2,263.9 2.0%

Freight............................... 1,291.0 1,624.6 1,812.3 1,990.2 2,2%
DomesticShipping..................... 308.6 333.2 354.9 378.8 1.0%
InternationalShipping................... 982.4 1,291.4 1,457.4 1,611.4 2.5%

RecreationalBoats...................... 244.0 259.1 266.2 273.8 0.6%
Rail .................................. 512.9 566.7 596.2 626.6 1.0%
Lubricants.............................. 176.0 170.3 178.6 193.7 0.5%
PipelineFuelNaturalGas .................. 880.3 691.0 722.6 726.6 0.3%

MilitaryUse ............................. 002.1 M6.,-2 eeO.3 670.8 -1.8%
Aviation5 ............................... 795.0 570.1 573.7 582,5 -1.5%
ResidualFuelUse........................ 15.6 12.7 12.7 12.9 .0.9%o
DistillateFuelUse ........................ 91.5 73.4 73.9 75.0 .1.0%

Total*................................... 22,506.8 26,166.9 27,906.6 29,496.6 1.4%

EnergyUsebyType
Oil .................................... 21,783.2 25,228.4 26,746.3 28,097.7 1.3%

MotorGasoline.......................... 13,577.1 15,030.2 15,497.1 15,760.7 0.7%
Distillate(diesel)......................... 3,830.5 4,865.3 5,324.4 5,819.4 2.1%
JetFuel(kerosene& naphtha)............... 3,129.5 3,717.6 4,083.2 4,438.8 1.8%
ResidualOil ............................ 1,030.2 1,324.3 1,486.4 1,638.1 2.3%0
AviationGasoline........................ 45.0 42.6 42.3 42.1 -0.3%
LiquidPetroleumGas...................... 21.8 78.2 134.4 204.7 11.9%
Lubricants.............................. 176.0 170.3 178.6 193.7 0.5%

Methanol................................ 0.1 7.9 29.7 62.7 38.7%
Ethanol................................. 0.2 10.6 31.6 55.2 33.4%

Electricity............................... 14.1 84.7 132.6 191.2 13.9%
CompressedNaturalGas.................... 2.1 134.3 242.8 365.2 29.4%
LiquidHydrogen.......................... 0.0 0.0 0.0 0.0 94,9%
PipelineFuelNaturalGas ................... 680.3 691.0 722.6 726.6 0.3%

TotalConsumption........................ 22,506.5 26,156.9 27,905.8 29,4_.6 1.4%

1Includespersonalvehicles,fleet vehicles,andfreightlighttrucks.
eDgesnot includecommercialbusand militaryuse.
=Doesnot includemilitaryjet fueluse.
tDoesnotincludemilitaryresidualoil.
_lncludesjet fuelandnaphthause,
_otat notsumof componentsduetodoublecountingoffreightlighttruckconsumption.
Btu= Britishthermalunit.
Nots: Totalsmaynotequalsumof componentsdueto independenlrounding.
Sourcee: 1990: EnergyInformationAdministration(EIA),StateEnergyDataReport 1991,DOE-EIA-0214(91)(Washington,D.C.,May1903);

EIA,Fue/Oi/and KeroseneSales1991,DOE/EIA-0535(91)(Washington,D.C.,November1992);OakRidgeNationalLaboratory,Transportation
EnergyBook: 12and 13,(March1903);andDepartmentofDefense,DefenseFuelSupplyCenter.Proje©tlone:EIA,AEO1994NationalEnergy
ModelingSystemrunAEO94B.D1221934.
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Table 25. Transportation Sector Energy Use by Fuel Type Within a Mode
(Trillion Btu per Year)

c,.
Mode,ndType Qro_h

I I [INo _ _ t01o (p=,e=tt)

Ught.0utvV_Iok'
MotorGasoilne........................... 12,516.62 13,912.13 14,388.58 14,_.35 0.8%
Methanol................................ 0.09 7.87 29.67 62.72 38.7%
Ethanol................................. 0.17 10.64 31.58 55.26 33.4%
CompressedNaturalGas .................... 2,10 136,95 244,63 367.01 29.5%
LiquidPetroleumGas ...................... 8.75 61.48 116.32 185.25 16.5%
Electriclly............................... 0.30 24.83 71.73 129.90 35,4%
LiquidHydrogen.......................... 0,00 0.00 0.00 0,00 94.9%
Distillate(diesel).......................... 175.19 142,51 149.34 173,66 0,0%

Total ................................... 1:l,736.18 14,2_.40 18,00132 15,M0,14 1,0%

r.rolghtTrucl=_
MotorGasoline........................... 2,303.09 2,859.01 2,716.85 2,758.21 0.9%
Distillate(diesel).......................... 2,722.88 3,747.08 4,166.99 4,614.15 2.7%
Methanol................................ 0.00 0,00 0,00 0,00 N/A

CompressedNaturalGas .................... 0.00 0.00 0.00 0.00 NIA
LiquidPetroleumGas ...................... 13.05 16.77 18.11 19.49 2.0%

Total ................................... 8,0_.02 8,4U.1_ 8,901.N 7,391.84 1,9%

FroJ_tn,IP
Distillate(diesel) .......................... 456.87 510.01 538.64 588.61 1,1%

Total ................................... 486.87 610.01 6,16.64 868.61 I. 1%

_le Shlpplng
Distillate(diesel).......................... 214.19 231.25 246.36 262.96 1,0%
ResidualOil ............................. 94.37 101.92 108.55 115.82 1.0%
MotorGasoline........................... 0.00 0.00 0,00 0.00 N/A

Total ................................... 308,66 ,133.17 364,91 378,77 1.0%

InWnatlmalShlRdng
Distillate(diesel).......................... 62.20 81.74 92,27 102.06 2.5%
ResidualOil ............................. 920.24 1,209.70 1,365.11 1,509.33 2.5%

Total ................................... ge2.44 1,291,44 1,487.36 1,611.38 2.8%

Ak Trentportatk)n
JetFuel ................................ 2,334.55 3,147,50 3,509.52 3,856.30 2,5%
AviationGasoline......................... 45,36 42._ 42.26 42,14 .0.4%

Total ................................... 2,379.90 3,190.08 3,881.76 3,696,44 2,8%

MiK_llm,oua Trmzpmtzdlon
MilltwyUse

JetFuel(kerosene)....................... 45t55 334.13 336,23 341.44 .1.4%
JetFuel(naphtha)........................ 343.40 235.95 237.43 241.11 •1.8%
ResidualFuel ........................... 15.58 12.66 12,74 12,94 .0.9%
Distillate............................... 91.52 73,41 73,87 75.02 .1,0%

Total .................................. 902.06 (166.16 860.26 670.81 .1.8%

BuzzTrenton
Total .................................. 9_.73 102_1 106.86 110.48 0.8%
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Table25. TransportationSectorEnergyUseby FuelTypeWithin• Mode
(Continued)
(TrillionBtuperYear)

Rdmmce Cue Annual
Growth

Mode.d TYl_ I ! i 11HI0-,010INO 2000 :tOOa 2010 (percent)

I_iI TrmJpatmlm
Total .................................. 56.07 56,56 87JI8 57,ge 0.2%

l_¢mdlon Boats. ........................ 24,t.56 21t0.07 :Hle_O 278.77 0.6%
I.ulxk:ntu .............................. 170.00 170,,12 178.01 1_.71 0.8%

PIpelineFuelNaturalGas .................. 56027 (HH).07 722JS7 72U4 0.2%

Totldllhcellmeoul ....................... 2,i116.42 1,1_8.40 1,glm.56 2,0_1.06 -0.4%

TotalCoMmipUon ........................ 22,606JS0 _Hl,156.91 27,g08.48 _,456.S4 1.4%

tlnctudespersonalvehicles,fleet vehicles,andfreightlighttrucks.
2FreightlighttrucksareIncludedInbothlightdutyvehiclesandfreighttrucks. Doesnotincludemilitary

distillate.Doesnotincludecommercialbuses.
SDoesnot includepassengerreal.
N/A= Notapplicable.
Note: Totalsmaynotequalsumof componentsdueto Independentrounding.
Sources: 1990: EnergyInformationAdministration(EIA),State EnergyData Report1091,DOE-EIA-0214(91)(Washington,D.C., May1gg3);

EIA,FuelOiland Kero6eneSa/es1_f, DOF.JEIA-053G(91)(Washington,D.C.,NovemberI gg2);OakRidgeNationalLaboratory,Transportation
EnergyBook: 12and 13,(March1993);andDepartmentof Defense,DefenseFuelSupplyCenter.Projections:EIA,AEOlg04 NationalEnergy
ModelingSystemrunAEOg4B.D1221034.
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Table 26. Light-Duty Vehicle Energy Consumption by Technology Type and Fuel Type
(TrillionBtuper Year)

l_krenoeCNe Annuad
Qrowlh

T--_y 1'yl_ l 'i I I.,010ltm _ 2oo6 2010 (p_mt)

u_t.o_/carom,byT_._.TYro
Oonv_tk_nmlVehk_m_

GasolineICEVehicles...................... 12,516,56 13,903.49 14,349.08 14,587.02 0.8%
Distillate(diesel)ICE....................... 175.19 142.51 149.34 173.66 0.0%

_='n=tive-r-udVehlcb=
AlcoholFuelTechnology
MathanoI-FlexFuelICE.................... 0.12 9,84 35,18 74.60 37.9%
Methanol-NeatICE ....................... 0.00 0.10 0.91 3.57 51.0%
Ethanol.FlexFuelICE..................... 0.20 13.04 39,59 67.62 33.7%
Ethanol.NeatICE ........................ 0.00 0.08 0,84 3.31 55,3%

TotalAlcohol............................ 0.32 23.06 7U2 149.10 _.g%
NaturalGasTechnology
CompressedNaturalGasICE ............... 2.10 134.30 242,79 366,26 29.4%
LiquidPetroleumGasICE.................. 8.75 63.13 118.08 187.12 16.5%

TotalNaturalClu ......................... 48.02 IQ7.43 _10.86 882.38 1_l._
EbcdicTechnology
ElectricVehicle.......................... 0.30 20.75 47.52 82.00 32.4%
ElectdcHybrid........................... 0.00 8.08 45.95 77.94 99.7%
ElectricHybrid2 Stroke.................... 0.00 0.09 2.43 16.82 99,2%
ElectricHybridTurbine.................... 0.00 0.00 0,05 1,12 N/A

TotalElectricity.......................... 0.30 _.90 g6.94 177.87 37.6%

TurbineTechnology
GasTurbineGasoline..................... 0.00 0.00 0,00 0.06 N/A
GasTurbineCompressedNaturalGas......... 0.00 0.00 0.00 0.01 N/A

TotalTurbine............................. 0.00 0.00 0.00 0.07 N/A
FuelCellTechnology
FuelCellMethanol....................... 0.00 0.00 0.00 0.00 95.0%
FuelCellHydrogen....................... 0.00 0.00 0.00 0.00 94.9%

TotalFuelCell............................ 0.00 0.00 0.00 0.00 94.9%

Ught-gutyConsumptionbyFuelType1
MotorGasoline........................... 12,516.62 13,912.13 14,388,58 14,666.35 0.8%
Distillate(diesel).......................... 175.19 142.51 149.34 173.66 0.0%
Methanol................................ 0.09 7.87 29.67 62.72 38.7%
Ethanol................................. 0.17 10.64 31.56 5525 33.4%
CompressedNaturalGas.................... 2.10 135.95 244.53 367.01 29.5%
LiquidPetroleumGas ...................... 8.75 61.48 116.32 185.25 16.5%
Electricity............................... 0.30 24.83 71.73 129.90 35.4%
LiquidHydrogen.......................... 0.00 0.00 0.00 0.00 94,9%

_lncludespersonalvehicles,fleetvehicles,andfreightlinetrucks.Includesbothcarsandtrucks.
ICE= Internalcombustionengine.
N/A= Notapplicable.
Source1990andProjections:EnergyInformationAdministration,AEO1994NationalEnergyModelingSystemrunAEO94B.D1221934.

Energy Information AdmlnlutraUonl Supplement to the Annual Energy OuUook 1994 12"/



Table 27. Light-Duty Vehicle Sales by Technology Type
(Millions)

P,_w_ce Cam J Annual

TechnologyType I GrowthI I Itooo tooo 2oo5 2OlO (Imrmt)

Ught-gutyNowCarSalad
Convention'.:lVehicles

GasolineICEVehicles...................... 9.56 9.44 9.04 9.19 -02%
Distillate(diesel)ICE....................... 0.01 0.01 0,01 0.00 -2.9%

TotalConventional.......................... 9.57 9,44 9.04 9.19 -02%

A#em_ive-FuelVehicbs

AlcoholFuelTechnology
Methanol-FlexFu_lICE .................... 0.01 0.03 0.14 0.16 16.9%
Methanol-NeatICE ....................... 0.00 0,00 0.00 0.01 38,1%
Ethanol-FlexFuelICE ..................... 0.00 0.05 0.09 0,10 25.2%
Ethanol-NeatICE......................... 0.0_ 0,00 0.00 0.01 42.0%

NaturalGasTechnology
CompressedNaturalGasICE ............... 0.00 0.11 0.30 0.33 24,5%
LiquidPetroleumGasICE .................. 0.00 0.07 0.22 0.24 25.2%

ElectricTechnology
ElectricVehicle.......................... 0.00 0.04 0,14 0.13 29.9%
ElectdcHybrid........................... 0.00 0.04 O.15 O.11 69.0%
ElectricHybrid2 Stroke.................... 0.00 0.00 0.02 0.08 84,3°/=
ElectricHybridTurbine .................... 0.00 0.00 0.00 0.01 N/A

TurbineTechnology
GasTurbineGasoline..................... 0.00 0.00 0.00 0.00 N/A

GasTurbineCompressedNaturalGas ......... 0.00 0,00 0,00 0.00 N/A
FuelCellTechnology

FuelCellMethanol ....................... 0.00 0.00 0.00 0.00 N/A

FuelCellHydrogen....................... 0.00 0.00 0.00 0.00 N/A
TotalAlternatives........................... 0.02 0,34 1.07 1.18 24.2%
PercentAlternativeCarSales.................. 0.16 3.43 10.61 11.37 23.7%

TotalNewCarSales ....................... 9.88 0.76 10.12 10.37 0.4%

Ught-DutyNewTruckSales=
ConventionalVehicles

GasolineICEVehicles...................... 4.34 5.40 5.73 5.89 1.5%
Distillate(diesel)ICE....................... 0.05 0.10 0.15 0.20 7.5%

TotalConventional.......................... 4.39 5.50 5.87 6.08 1.7%

AItarn=ive-FuelVehicles

AlcoholFuelTechnology
Methanol.FlexFuelICE .................... 0.00 0,02 0,05 0.05 18.9%
Methanol-Neat!CE ....................... 0.00 0.00 0.00 0.00 40.2%
Ethanol-FlexFuelICE ..................... 0.00 0,02 0.04 0.04 27.0%
Ethanol-NeatICE ........................ 0.00 0,00 0,00 0.00 44,2%

NaturalGasTechnology
CompressedNaturalGasICE ............... 0.00 0,06 0,09 0.10 21.7%
LiquidPetroleumGasICE .................. 0.00 0,03 0,06 0.07 17.0%

ElectricTechnology
ElectricVehicle.......................... 0.00 0.02 0.07 0.06 32.3%

ElectricHybrid........................... 0.00 0.02 0,08 0,06 74.7%
ElectricHybrid2 Stroke.................... 0.00 0,00 0.01 0,04 90.4%
ElectricHybndTurbine .................... 0.00 0.00 0.00 0.00 N/A

TurbineTechnology
GasTurbineGasoline..................... 0.00 0.00 0.00 0.00 N/A

GasTurbineCompressedNaturalGas ......... 0.00 0.00 0.00 0.00 N/A
FuelCell Technology

FuelCellMethanol ....................... 0.00 0,00 0.00 0.00 N/A

FuelCellHydrogen....................... 0.P_) 0,00 0,00 0.00 N/A
TotalAlternatTves........................... 0 01 0,16 0.40 0.43 22.7%

PercenlAlternativeLightTruckSales ............ 0.17 2,84 6,31 6.67 20.3%

TotalNewTruckSales...................... 4.3_ 5.66 6.27 6.62 2.0%
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Table 27. Light-Duty Vehicle Sales by Technology Type (Continued)
(Millions)

RdwenceCam Annual
Grow_

TechnologyType J l 1990-2010
1990 2000 2006 2010 (peroutt)

PercentTotalAtWnatlveSales ............... 0.00 0.03 0.03 0.10 22.0%
EPACTLegislativeAlternativeSales ............ 0.00 0.33 0,86 0.92 N/A
ZEVPLegislativeAlternativeSales .............. 0.00 0.06 0,31 0.32 N/A

TotalVehiclesSales ....................... 9.59 9.94 10.51 10.81 0,6%

'includespersonal,andfleetlight-dutycars.
=Includespersonal,fleet,andfreightlight-dutytrucks.
ICE = Internalcombustionengine.
EPACT= EnergyPolicyActof 1992.
ZEVP= Zeroen';ssionvehiclesfromthe lowemissionvehicleprogram.
N/A= Notapplicable.
Sourcee: 1990: CaliforniaAir ResourcesBoard,"ProposedRegulationsforLow-EmissionVehiclesand CleanFuels,StaffReport";United

StatesDepartmentofEnergy,Officeof Domesticand InternationalEnergyPolicy,"AssessmentofCostsandBenefitsof FlexibleandAlternative
FuelUse inthe U.S.TransportationSector,TechnicalReportTen: Analysisof Alternative-FuelFleetRequirements"(Washington,D.C.,May
1992);Bunch,DavidS., MarkBradley,ThomasF.Glob,RyuichlKitamura,GarethP. Occhluzzo,"DemandforClean-FuelPersonalVehiclesin
California:ADiscrete-ChoiceStatedPreferenceSurvey',(December1991);andEnergyInformationAdministration(EIA),AEO 1994National
EnergyModelingSystemrunAEO04B.Dt221934,ProJectlomJ:EIA,AEO 1994NationalEnergyModelingSystemrunAEO94B,D1221934.
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Table 28. Light-Duty Vehicle Stock by Technology Type
(Millions)

AnnualRdereneecees
Growth

1 1 l ,,,o,oltNlO 2000 2006 2010 (percent)

Ught.OutyCu Stock_
Conv,ntlonalVohlchm
GasolineICEVehicles...................... 144.45 148.82 148.97 150.32 0.2%
Distillate(diesel)ICE....................... 2.64 1.23 0.80 0.53 -7.7%

TotalConventional......................... 147.0e 160.06 149.70 160._ 0.1%

Alternative-FuelVohlcba
AlcoholFuelTechnology
Methanol-FlexFuelICE.................... 0.00 0.14 0.59 1.19 40,3%
Methanol.NeatICE ....................... 0.00 0.00 0,01 0,05 49.8%
Ethanol-FlexFuelICE..................... 0.00 0.20 0.56 0.95 36.9%
Ethanol.NeatICE ........................ 0.00 0.00 0.01 0.05 54.0%

NaturalGasTechnology
CompressedNaturalGasICE ............... 0.01 0.74 1.65 2,86 35.2%
LiquidPetroleumGasICE.................. 0.06 0.45 1.10 2.04 19,2%

Ele_rlcTechnology
ElectricVehicle.......................... 0.00 0.20 0.66 1.26 40.9%
ElectricHybrid........................... 0.00 0.15 0.79 1.30 91.0%
ElectricHybrid2Stroke.................... 0.00 0.00 0.04 0.29 96.6%
ElectricHybridTurbine.................... 0.00 0.00 0.00 0.02 N/A

TurbineTechnology
GasTurbineGasoline..................... 0.00 0.00 0.00 0.00 N/A
GasTurbineCompressedNaturalGas......... 0.00 0.00 0.00 0.00 N/A

FuelCellTechnology
FuelCellMethanol....................... 0,00 0.00 0.00 0.00 N/A
FuelCellHydrogen....................... 0.00 0.00 0.00 0.00 N/A

TotalAlternatives.......................... 0.07 1.eg 5.42 10.01 28.0%

TotalCarStock........................... 147.16 161.116 168.20 160.86 0.4%

Ught.OutyTruckStock=
ConventionalVehicles
GasolineICEVehicles...................... 38,14 56.38 63.38 67.60 2.9%
Distillate(diesel)ICE....................... 0.78 0.88 1.20 1,67 3.9%

TotalConventional......................... 311.92 57.26 64.56 69.27 2.9%

Alternative-FuelVohlcies
AlcoholFuelTechnology
Methanol.FlexFuelICE.................... 0.00 0.07 0.24 0.43 35.2%
Methanol.NeatICE ....................... 0.00 0.00 0.00 0.02 52.0%
Ethanol-FlexFuelICE..................... 0.00 0.08 0.22 0.35 26,7%
Ethanol-NeatICE ........................ 0.00 0.00 0.00 0.02 56.4%

NaturalGasTechnology
CompressedNaturalGasICE ............... 0.03 0.39 0.69 0.96 19.0%
LiquidPetroleumGasICE .................. 0.3! 0.34 0.45 0.65 3.8%

ElectricTechnology
ElectdcVehicle.......................... 0.00 0.10 0.33 0.60 30.4%
ElectricHybrid........................... 0,00 0.06 0.38 0.65 97.2%
ElectricHybrid2Stroke.................... 0.00 0.00 0.02 O.14 N/A
ElectricHybridTurbine.................... 0.00 0.00 0.00 0.01 N/A
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Table 28. Light-Duty Vehicle Stock by Technology Type (Continued)
(Millions)

ReferenceCram Annual
Qro,,lh

TechnoiowType I I I 1900.2010lm _o =oos =01o (wmt)

Turblm Tochnology
GasTurbineGasoline..................... 0.(30 0.00 0.00 0.00 N/A

GasTurbineCompressedNaturalGas ......... 0.00 0.00 0.00 0.00 N/A
FuelCellTechnology

FuelCellMethanol....................... 0.00 0.00 0.00 0.00 N/A
FuelCellHydrogen....................... 0.00 0.00 0.00. 0.00 N/A

TotalAlterrmtivee.......................... 0.34 1.04 2.36 3.83 12.8%

TotalTruckStock ......................... _7 _.I0 66.01 73.10 3.2%

TotalVehicleStock ........................ 186.42 21046 222.11 235.g6 1.1%

1Includespersonalandfleetvehicles.
=IncludespersonalvehicJes,fleet vehicles,andfreightlighttrucks.
ICE = Internalcombustionengine.
N/A= Notapplicable.
Source: 1990:EnergyInformationAdministration(EIA),HouseholdVehic/esEnergyConsumption1991,DOE/EIA-0464(91)(Washington,D.C.,

December1993). ProJecUone:EIA,AEO1994NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 29. Light-Duty Vehicle MPG by Technology Type
(MPG GasolineEquivalents)

Rd_ _ Mnuml
Qrowll_

TechnologyTypee l [ 19110-201019go 20oo 2oo6 2OlO (Wee.t)

Automobileo'

ConventionalVehicles
GasolineICEVehicles...................... 28.16 29.44 30.45 31.13 0.5%
Dislillate(diesel)ICE ....................... 30,26 31.63 32.67 33.37 0.5%

Alternative-FuelVohicios

AlcoholFuelTechnology
Methanol.FlaxFuelICE .................... 28.75 31.80 34.38 35.31 1.0%
Methanol-NeatICE ....................... 30,83 32.22 33,28 34.00 0.5%
Ethanol.FlexFuelICE ..................... 29,71 31.42 32.16 33.05 0,5%
Ethanol-NeatICE ........................ 32.83 34.31 35.44 38.20 0.5%

NaturalGasTechnology
CompressedNaturalGasICE ............... 27,02 28.44 28.99 29.62 0.5%
LiquidPetroleumGas ICE .................. 36.73 38.67 39.40 40.26 0.5%

Eiecld¢Technology
ElectricVehicle.......................... 43,40 45.30 46.28 47.44 0.4%

ElectricHybrid........................... 39.96 40.62 42.02 42.91 0.4%
ElectricHybrid2 Stroke.................... 39.96 4137 42.15 43.07 0.4%
ElectricHybridTurbine .................... 39.96 4137 43,14 42,69 0.3%

TurbineTechnology
GasTurbineGasoline..................... 37,11 38,79 40.06 40.93 0.5%
GasTurbineCompressedNaturalGas ......... 37.11 38.79 40.06 40.93 0.5%

FuelCellTechnology
FuelCellMethanol....................... 45.67 47,74 49,31 50.37 0.5%

FuelCellHydrogen....................... 45,67 47.74 49,31 50.37 0.5%

AverageNewCar MPG ..................... 28,20 29.50 30.60 31,41 0.6%

Light-DutyTrucks=

ConventionalVehicles
GasolineICEVehicles...................... 20.72 22.19 23,00 23.59 0.6%

Distillate(diesel)ICE....................... 28.76 29.98 30.97 31.64 0.5%

Alternative-FuelVehicles

AlcoholFuelTechnology
Methanol-FlexFuelICE .................... 27.32 31.66 33.07 33.90 1.1%
Methanol-NeatICE ....................... 29,30 30.55 3136 32.24 0,5%
Ethanol-FlexFuelICE ..................... 29,26 29.96 30.72 31.45 0.4%
Ethanol-NeatICE ........................ 31,20 32,53 33,60 34.33 0.5%

NaturalGasTechnology
CompressedNaturalGasICE ............... 25,92 26.97 27,89 28.49 0.5%
LiquidPetroleumGasICE .................. 35.48 36.92 38.18 39.01 0.5%

ElectricTechnology
ElectricVehicle .......................... 40.80 42.58 44.39 45.29 0.5%

ElectricHybrid........................... 37.98 40.39 42,02 42.95 0.6%
ElectricHybrid2 Stroke.................... 37.98 39.60 42.03 42.95 0.6%
ElectricHybridTurbine .................... 37.98 39.60 40.91 42.95 0.6%

TurblimTechnology
GasTurbineGasoline ..................... 35.27 38.77 37.99 38.80 0.5%

GasTurbineCompressedNaturalGas ......... 35.27 36.77 37.99 38.80 0,5%
Fuel CellTechnology

FuelCoilMethanol ....................... 43.4t 45.26 46.75 47.76 0.5%

FuelCellHydrogen....................... 43.41 45.26 46.75 47.76 0,5%

AverageNewTruckMPG.................... 20.91 22.41 23.38 24.16 0,7%

i 132 Energy Information AdmlnlotraUonl Supplement to the Annual Energy Outlook 1994



Table 29. Light-Duty Vehicle MPG by Technology Type (Continued)
(MPG GasolineEquivalents)

Rdwonce Cau Annu=l
Oro_h

I t Its_o 2oo0 2o06 2010 (p,ro,nt)

FleetAverageStock CarMPG_ ............... 20.28 22.02 22.91 23.78 0.8%
FleetAwrage Stock TruckMPG_ .............. 15,04 16.66 17.37 18.04 0.9%

FleetAverageStock VehicleMP_ ............ 18.90 20.21 20.90 21.63 0.7%

'Fuel efficlenclesareEPArated.Includespersonaland fleetvehicles.
=FuelefficienciesareEPArated.Includespersonalvehicles,tleel vehicles,andfreightlighttrucks.
=Stockvaluesareon roadefftcienctes.Includespersonalvehicles,fleetvehicles,andfreightlightIrucks.
MPG = MilesperGallon.
ICE = Internalcombustionengine.
Souraeo:1990:DecisionAnalysisCorporationofVirgintaandScienceApplicationsInternaltonalCorporation,"Alternaltve-FuelVehicleModule

Database",DraftReport,Subtask4, PreparedforEnergyInformationAdministration(EIA), September15, 1092;Departmentof Energy,IDEAS
Model,PreparedbyEnergyandEnvironmentalAnalysisIncorporatedfortheOfficeofDomesticandInternationalEnergyPohcy;NationalHighway
TrafficandSafetyAdministration,"Summaryof FuelEconomyPerformance',(February1003). ProJectlono:EIA,AEO1904NationalEnergy
ModelingSystemrunAEO94B.D1221934.
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Table 30. Light-Duty Vehicle VMT by Technology Type
(Billion Miles UnlessOtherwiseNoted)

Re(mmoeCaee Annual
Oro_h

TechnologyType I 19110-2010

1_o 2ooo 2°(36 I _olo (ixmnt)

Conv_tlonal VohlclNI
GasolineICEVehicles..................... 1,914.4 2,244.0 2,377.2 2,484.3 1,3%
Distillate(diesel)ICE...................... 33.1 23.6 23.5 26.7 -1.1%

Altwnatlve-FuelVdtl¢_

AlcoholFuelTechnology
Methanol.FlexFuelICE ................... 0.0 2.9 13.5 24.1 41,6%
Methanol.NeatICE ...................... 0.0 0.0 0.2 0.8 513%
Ethanol-FlexFuel ICE .................... 0.1 4.4 10.2 16.4 30.2%
Ethanol-NeatICE ....................... 0.0 0.0 0.2 0.8 55.6%

NaturalOaeTechnology
CompressedNaturalGasICE .............. 0.3 23.5 43.7 67.1 31.1%
LiquidPetroleumGasICE ................. 1.9 i4.9 28.9 46.8 17.4%

Ebctrl¢Technology
ElectricVehicle......................... 0.1 5.8 13,8 24.2 33.2%
ElectricHybrid.......................... 0.0 2.2 12.5 21.5 93.9%
ElectricHybrid2 Stroke................... 0.0 0.0 0.7 4.7 99.6%
ElectricHybridTurbine ................... 0.0 0.0 0.0 0.3 N/A

TurblmTechnology
GasTurbineGasoline.................... 0.0 0.0 0.0 0.0 N/A

GasTurbineCompressedNaturalGas ........ 0.0 0.0 0.0 0.0 N/A
FuelCellTechnology

FuelCellMethanol...................... 0.0 0.0 0.0 0.0 NIA

FuelCellHydrogen...................... 0.0 0.0 0.0 0.0 N/A

VMTEquationComl_l
TotalVMT(billionmiles) ................... 1,949.8 2,321.3 2,524.3 2,717.7 1.7%
VMT/DrivingPopulation(thousandmiles) ....... 10.1 10.8 11.3 11.7 0,7%
DrivingPopulation(million).................. 192.7 212.8 223.8 235.4 1.0%

PriceEfbct=
MotorGasolinePrice

(1987dollarspermillionBtu) ............... 8.28 8.52 9.25 9.76 0.8%
FleetMilesperGallon..................... 19.46 20.88 21.63 22.42 0.7%
RealCostofDrivingperMile(1987cents) ...... 0.053 0.051 0.053 0,054 0.1%

PointPriceElasticity....................... -0.040 -0.035 -0.036 -0.035 -0.6%

IncomeEffects
DisposableIncome(1987billiondollars)......... 3,516.5 4,202.2 4,563.1 4,969.8 1.7%
PointIncomeElasticity...................... 0.502 0.506 0.508 0.512 0.1%

Omogrq=hl¢DrivingPopulationEffect
PercentageFemaleDrivingPopulation......... 0.558 0.650 0.678 0.698 1.1%

PointDemographicElasticity................. 0.463 0.501 0.503 0.499 0.4%

1Includespersonalvehicles,fleetvehicles,andfreightlighttrucks.IncludesbothcarsandUghttrucks.
VMT= Vehiclemilestraveled.
ICE = Internalcombustionengine.
N/A= Notapplicable.
Sourcee: 1990: FederalHighwayAdministration,HighwayStatistics1991,(1992);andOakRidgeNationalLaboratory,TransportationEnergy

Data Book: 12 and 13,(March 1993). ProJectlone:EnergyInformationAdministration,AEO 1994 NationalEnergyModelingSystemrun
AEC:)94B,D1221934,
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Table 31. Transportation Fleet Car and Truck Fuel Consumption by Type and
Technology

R_nmo, _ Annual
Qro_lh

TechnologyType l l 1990-:t010INO 2ooo 2oo6 2oio (l_O,nt)

car,_

GasolineConventional...................... 1,021.52 968.12 858.38 849.08 .0.9%
Distillate................................ 0.00 0,00 0,00 0.00 NIA
Methanol................................ 0,01 2,01 2,74 3,37 32,3%
Flex.................................. 0,01 2.01 2.74 3.37 32,3°/,,

Neal.................................. 0,00 0.00 0,00 0,00 NIA
Ethanol................................. 0.00 0,76 6.57 9,23 NIA

Flex .................................. 0.00 0.76 6.57 9.23 N/A
Neat.................................. 0.00 0.00 0,00 0,00 NIA
Electric................................. 0.04 11.37 13.67 16,47 35.8%

Dedicated.............................. 0.04 11.37 13,67 16.47 35.8%

Hybrid................................ 0.00 0,00 0,00 0.00 NIA

Hybridwith,SmallICE ..................... 0.00 0,00 0.00 0.00 N/A
HybridwithGas Turbine................... 0.00 0.00 0.00 0.00 N/A

CompressedNaturalGas .................... 0.80 77.24 13!5.48 191.15 31,5%
LiquidPetroleumGas ...................... 5.83 31.60 66.17 98.16 15.2%
GasTurbineGasoline...................... 0,00 0,00 0.00 0.00 N/A

GasTurbineCompressedNaturalGas .......... 0.00 0.00 0.00 0.00 N/A
FuelCellMethanol........................ 0.00 0,00 0.00 0.00 N/A

FuelCellHydrogen........................ 0.00 0.00 0.00 0.00 N/A
TotalFleetCars ........................... 1,028.20 1,081.10 1,062.98 1,187.46 0.8%

Ught Trucke1

GasolineConventional...................... 449,74 581,75 598.83 582.81 1.3%
Distillate................................ 0.00 0.00 0.00 0,00 N/A
Methanol................................ 0,07 I.I0 1.38 I.58 16.8%

Flex .................................. 0.07 1.10 1.38 1.58 16.8%
Neat .................................. 0.00 0.00 0.00 0.00 N/A
Ethanol................................. 0.00 0.92 3.30 4.54 NIA
Flex.................................. 0.00 0.92 3,30 4,54 N/A

Neat.................................. 0,00 0.00 0.00 0.00 N/A
Electric................................. 0.20 6.05 6,88 7.67 19.9%

Dedicated .............................. 0.20 6.05 6.88 7.67 19.9%
Hybrid................................ 0.00 0,00 0.00 0.00 NIA

HybridwithSmallICE ..................... 0.00 0.00 0,00 0,00 NIA
HybridwithGasTurbine................... 0.00 0,00 0,00 0.00 NIA

CompressedNaturalGas .................... 4.54 43.05 58.27 71.55 14.8%
LiquidPetroleumGas ...................... 33.14 18,10 25,48 34,21 0.2%
GasTurbineGasoline...................... 0.00 0.00 0.00 0.00 N/A

GasTurbineCompressedNaturalGas .......... 0.00 0.00 0.00 0.00 N/A
FuelCell Methanol ........................ 0.00 0.00 0.00 0.00 N/A
FuelCell Hydrogen........................ 0.00 0.00 0.00 0.00 N/A

TotalFleetLightTruck= ..................... 487.69 M0.97 892.12 702,37 1,8%

TotalFb,t Vehh:b, ........................ 1,818.89 1,742.07 1,778.10 1,_9.¢1 1.1%

1Includeall commercialfleetsof 10 or more.
ICE= Internalcombustionengine.
N/A=Not applicable.
Sourcee: OakRidgeNationalLaboratory,"FleetVehiclesintheUnitedStates:Composition,OperatingCharacteristics,andFuelingPractices",

PreparedfortheDepartmentof Energy,OfficeofTransportationTechnologies,andOfficeof PolicyPlanningand Analysis,March1092;Bobit
PublishingCompany,F/eet FactBook,RedondoBeachCalifornia,variousissues;UnitedStatesDepartmentof Energy,Officeof Domesticand
InternationalEnergyPolicy,"AssessmentofCostsandBenefitsof FlexibleandAlterne'!'.,eFuelUse intheU.S.TransportationSector,Technical
ReportTen: AnalysisofAlternative-FuelFleetRequirements",(May1992), ProJectlone:EnergyInformationAdministration,AEO1994National
EnergyModelingSystemrunAEOg4B.D1221034.

Energy Information Admlnl=tratlon/Supplement to the Annual Energy Outlook 1994 I3._



Table 32. Transportation Fleet Car and Truok Sales by Type and Technology
(Thousands)

l_erence CMe Annutl
131rowlh

TechnologyType 1 I 11100-20101990 2000 ;1006 2010 (percent)

CsrV

GasolineConventional...................... 2,188,06 2,044.05 1,689.42 1,699,83 -1.3%
Distillate................................ 0.00 0.00 0.00 0+00 N/A
Mothanol................................ 0.69 13.12 23.15 24.88 19.6%

Flex .................................. 0.69 13.12 23,15 24.88 19.6%
Neat .................................. 0.00 0.00 0,00 0,00 N/A

Ethanol................................. 6.39 10.07 93.19 99.41 14.72/o
Flex .................................. 6.39 10.07 93.19 99,41 14,7%
Neat .................................. 0.00 0.00 0.00 0.00 N/A

Electdc................................. 0.71 25.20 36,58 39.41 22.2%
Dedicated.............................. 0.71 25.20 36,58 39.41 22.20/o

Hybrid................................ 0.00 0,00 0,00 0.00 N/A
HybridwithSmallICE ..................... 0.00 0.00 0.00 0.00 N/A
HybridwithGasTurbine................... 0.00 0.00 0.00 0.00 N/A

CompressedNaturalGas .................... 4,06 111.94 288,84 311.16 24.2%
LiquidPetroleumGas ...................... 2.86 63.89 207,16 223.17 24.8%
GasTurbineGasoline...................... 0.00 0.00 0,00 0.00 N/A
GasTurbineCompressedNaturalGas .......... 0.00 0.00 0.00 0.00 N/A
FuelCell Methanol........................ 0.00 0,00 0.00 0.00 N/A

FuelCellHydrogen........................ 0.00 0.00 0,00 0.00 N/A
TotalFleetCars ........................... 2,20'2.67 2,288.26 2,338.33 2,397.86 0,4%

LightTrucks_

GasolineConventional....................... 606.21 675.80 672.73 693.23 0.7%
Distillate................................ 0.00 0.00 0.00 0.00 N/A
Methanol................................ 0.20 7.02 9.77 10.47 21,9%

Flex .................................. 0.20 7.02 9.77 10.47 21.9%
Neat.................................. 0.00 0.00 0.00 0.00 NIA

Ethanol.................................. 1.53 10,07 31.07 32.50 16,5%
Flex .................................. 1.53 10.07 31.07 32.50 16.5%
Neat.................................. 0,00 0.00 0.00 0.00 NIA

Electric ................................. 0,24 13.00 16.30 17.56 24.0%
Dedicated.............................. 0.24 13.00 16.30 17.56 24.0%

Hybrid................................ 0.00 0.00 0.00 0.00 NIA
HybridwithSmallICE ..................... 0.00 0.00 0.00 0.00 NIA
HybridwithGasTurbine ................... 0.00 0.00 0.00 0.00 N/A

CompressedNaturalGas.................... 1.98 56.09 89.67 96.60 21.4%
LiquidPetroleumGas ...................... 1,45 31.50 57,06 61.46 20.6%
GasTurbineGasoline ...................... 0.00 0,00 0.00 0.00 N/A
GasTurbineCompressedNaturalGas .......... 0,00 0.00 0.00 0.00 N/A
FuelCellMethanol ........................ 0.00 0,00 0.00 0.00 N/A

FuelCellHydrogen........................ 0.00 0.00 0.00 0.00 N/A
TotalFleetLightTrucks ..................... 613,61 793.49 676.61 911,$2 2.lt/o

Total FleetVehicles ........................ 2,1116.18 3,061.74 3,214.94 3,309.68 0.8%

+Includesall commercialfleetsof 10 or more.
ICE= Internalcombustionengine,
N/A= NotApplicable.
Soureee:OakRidgeNationalLaboratory,*FleetVehiclesintheUnitedStates:Composition,OperatingCharacteristics,andFuelingPractices",

Preparedfor theDepartmentof Energy,OfficeofTransportationTechnologies,andOfficeof PolicyPlanningandAnalysis,March1992;Boblt
PublishingCompany,Fleet FactBook, RedondoBeachCalifornia,variousissues;UnitedStatesDepartmentof Energy,OfficeofDomesticand
InternationalEnergyPolicy,"AssessmentofCostsandBenefitsof FlexibleandAlternativeFuelUse intheU.S.TransportationSector,Technical
ReportTen: AnalysisofAlternative-FuelFleetRequirements",(May1992). ProJeetlonl:EnergyInformationAdministration,AEO1994National
EnergyModelingSystemrun AEOg4B.Dt221934.
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Table33. TransportationFleetCar andTruokStockby TypeandTechnology
(Thousands)

Rdmm_ _ Annual
Oromh

TechnologyType / lg90-2o10

im)o [ 2OOO 2OO6 2010 (l_rOmt)

Carl I

GasolineConventional...................... 8,245.13 8,060.17 7,265.55 7,346.83 .0.8%
Distillate................................ 0.00 0.03 0.00 0.03 N/A
Methanol................................ 0.4;3 72.74 102.83 13t.03 33.1%

Flex .................................. 0.43 72.74 102.8'3 131.03 33.1%
Neat .................................. 0.00 0.00 0.00 0.00 N/A

Elhanol................................. 0.03 28.67 259.88 378.81 N/A
Flex .................................. 0.03 28+87 259.88 376.81 NtA
Neat .................................. 0.00 0.00 0.00 0.03 N/A

Electric................................. 0.43 142.55 176,65 222.84 38.7%
Dedicated.............................. 0.43 142.55 178.65 222.84 38.7%
Hybrid ................................ 0.03 0.00 0,00 0.03 NIA
HybridwithSmallICE ..................... 0.03 0.00 0.00 0+00 N/A
HybridwithGas Turbine................... 0.00 0.00 0.03 0.00 N/A

CompressedNaturalGas.................... 6.03 808.14 1,102.15 1,602,05 32.2%
LiquidPetroleumGas ...................... 59.95 338.56 732.32 t,118.66 15.8%
GasTurbineGasoline...................... 0.00 0.00 0.00 0.00 N/A

GasTurbineCompressedNaturalGas .......... 0.00 0.03 0.00 0.03 N/A
FuelCellMethanol........................ 0.03 0.03 0.03 0.00 N/A
FuelCellHydrogen........................ 0.03 0.03 0.03 0.00 N/A

TotalFIz_ Carl ........................... 6,311._ 11,2111.0:t 9,M1.16 10,7N.22 1.3%

UghtTrucke'

GasolineConventional...................... 2,450.50 3,287.91 3,463.09 3,460.04 1.7%
Distillate................................ 0.00 0,03 0,03 0.03 N/A
Methanol................................ 2.06 32.80 4243 50.27 17.3%

Flex .................................. 2.06 32.80 42._ 50.27 17.3%
Neat .................................. 0.03 0.03 0.00 0.03 N/A

Ethanol................................. 0.03 29.24 108.67 153.70 NIA
Flex .................................. 0.00 29.24 108,67 153.70 N/A
Neat .................................. 0.00 0.00 0.00 0.00 N/A

Electric................................. 2,06 62.57 73,55 84,54 20.4%
Dedicated.............................. 2.06 62.57 73.55 84.54 20.4%

Hybrid ................................ 0,00 0.03 0,03 0.00 N/A
HybridwithSmallICE ..................... 0.00 0.03 0.00 0.00 N/A
HybridwithGasTurbine................... 0.00 0.00 0.03 0.00 N/A

CompressedNaturalGas .................... 28.85 281.89 381,64 499.89 15.3%
LiquidPetroleumGas ...................... 288.47 16220 236,53 327.26 0.6%
GasTurbineGasoline...................... 0.00 0.00 0,00 0.00 N/A
GasTurbineCompressedNaturalGas .......... 0.03 0.00 0,00 0.03 N/A
FuelCellMethanol ........................ 0.00 0,00 0,00 0.00 N/A
FuelCellHydrogen........................ 0.00 0.03 0,00 0.00 N/A

TotalFleetLightTrucks ..................... 2,771.96 3,866.81 4,306.91 4,876.70 2.5%

TotalFleetVehiclm ........................ 11,063.87 13,107.63 13,947.07 18,373.92 1.6'4

+includesall commercialfleetsof 10or more.
ICE = Internalcombustionengine.
N/A= Notapplicable.
8ourcee:OakRidgeNationalLaboratory,"FleetVehiclesintheUnitedStates:Composition,OperatingCharacteristics,andFuelingPractices",

Preparedfor the Departmentof Energy,Officeof TransportationTechnologies,andOfficeof PolicyPlanningandAnalysis,March 1092;Bobit
PublishingCompany,F/eetFactBook, RedondoBeachCalifornia,variousissues;UnitedStatesDepartmentof Energy,Officeof Domesticand
InternationalEnergyPolicy,"Assessmentof CostsandBenefitsof FlexibleandAlternativeFuelUseintheU.S.TransportationSector,Technical
ReportTen: AnalysisofAlternative-FuelFleetRequirements",(May1992). ProJe©tlonl:EnergyInformationAdministration,AEO1994National
EnergyModelingSystemrunAEOg4B.D1221934.
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Table 34. Tranapertatlon Fleet Car and Truok VMT by Type and Teohnology
(TrillionBtuper Year)

: J,,,,, L,

RefmmeGale Annual
OIowlh

[ [ 1mo mo :ou 2olo (_

cart1

GasolineConventional...................... 201.84 100.72 169.44 168,57 .0.9%
DlstlHm ................................ 0.00 0.00 0,00 0.00 NIA
Methanol................................ 0.01 1.72 2.40 3.01 32,7%

Flex .................................. 0.01 1.72 2.40 3.01 32.7%
Neat .................................. 0,00 0.00 0.00 0.00 N/A

Ethanol................................. 0.00 0.68 6.06 8.65 NIA
Flex .................................. 0.00 0,68 6.08 8,_ NIA
Neat .................................. 0.00 0.00 0,00 0.00 N/A

Electric................................. 0.01 3.37 4.17 ,5,11 30.3%
Dedicated.............................. 0.01 3.37 4.17 5.11 36.3%
Hybrid ................................ 0.00 0.00 0.00 0.00 N/A
HybridwithSmallICE ..................... 0.00 0,00 0.00 0.00 N/A
HybridwithGasTurbine ................... 0.00 0.00 0.00 0.00 N/A

CompressedNaturalGas .................... O.16 14.39 25.70 38.76 31.5%
LiquidPetroleumGas ...................... 1.47 8.01 17.08 25.67 15.4%
GasTurbineGasoline...................... 0.00 0.00 0.00 0.00 N/A

GasTurbineCompressedNaturalGas .......... 0.00 0.00 0.08 0.00 NIA
FuelCellMethanol........................ 0.00 0.00 0.00 0,00 N/A
FuelCellHydrogen........................ 0.00 0.00 0.00 0.00 N/A
Totll Fbet Cam .......................... 20_1,47 210.90 224.114 247.75 1.0%

U_t Trucks

GasolineCo_wentional...................... 59.99 77.80 80.76 79.39 1.4%
Oistillate................................ 0.00 0.00 0.00 0.00 N/A
Methanol................................ 0.05 0.78 0.99 1.15 16.9%

Flex .................................. 0.05 0.78 0.99 1,15 16,9%
Neat .................................. 0.00 0.00 0.00 0.00 N/A

Ethanol................................. 0.00 0.69 2.53 3.53 N/A
Flex .................................. 0.00 0.69 2.53 3.53 N/A
Neat .................................. 0.00 0.00 0.00 0.00 N/A

Electric................................. 0.05 t.48 1.72 1.94 20.0%
Dedicated.............................. 0.05 1.48 1.72 1.94 20.0%
Hybrid ................................ 0.00 0.00 0.00 0.00 NIA
HybridwithSmallICE ..................... 0.00 0.00 0.00 0.00 N/A
HybridwithGasTurbine................... 0.00 0.00 0.00 0.00 N/A

CompressedNaturalGas................... 0.71 6.e7 8.90 11,47 15.0%
LiquidPetroleumGas ...................... 7.06 3.84 5.52 7.51 0.3%
GasTurbineGasoline...................... 0.00 0.00 0.00 0,00 N/A
GasTurbineCompressedNaturalGas .......... 0,00 0.00 0.00 0.00 N/A
FuelCellMethanol........................ 0.00 0.00 0.00 0,00 N/A

FuelCellHydrogen........................ 0.00 0.00 0.00 0.00 N/A
TotalFleetUght Truck .................... _.M 91_ 100.42 104._ 2.2%

TotalFleetVehicbe ........................ 271_I 310.16 _6.26 382.78 1.3%

_Fleetvehiclesincludeonlycentrallygaragedvehicles.
ICE = Internalcombustionengine.
N/A= Notapplicable.
Souron: OakRidgeNationalLaboratory,"FleetVehiclesintheUnitedStates:Composition,OperatingCharacteristics,andFuelingPractices',

PreparedfortheDepartmentof Energy,Officeof TransportationTechnologies,andOfficeof PolicyPlanningand Analysis,March1992;Bobit
PublishingCompany,Fleet FactBook,RedondoBeachCalifornia,variousissues;UnitedStatesDepadmentof Energy,OfficeofDomesticand
InternationalEnergyPolicy,"Assessmentof CostsandBenefitsof FlexibleandAlternativeFuelUse intheU.S.TransportationSector,Technical
ReportTen: AnalysisofAlternative-FuelFleetRequirements',(May1992). Projeetlon=:EnergyInformationAdministration,AEO1994Natlon4d
EnergyModelingSystemrunAEO94B.D1221934.
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Table35. Air TravelEnergyUse

Rdenm_ CaN Annuj I
Orowlh

.d... 1 l i ...o.oINO 2ooo Z0oS zoto (lw_ent)

Trav¢Ownand(blfflonofmlkm)
RevenuePassengerMilesDomestic............ 362.7 478.0 532,9 590,8 2.5%

RPMPersonal........................... 195.2 258.2 284.1 314,6 2.4%
RPMBusiness.......................... 166,9 2192 248.2 275.4 2.6%
LoadFactorDomestic1 .................... 0.6 0.8 0.8 0.6 N/A

RevenuePassengerMllesInternational......... 126,7 223,8 256.3 291.8 4.3%
LoadFactorInternational_ .................. 0.7 0.7 0,7 0.7 NIA

RevenueTonMilesFreight(billion)............ 10.1 19.3 25.2 30.6 5.7%
GDP(billion1987dollars).................. 4,877.4 6,040.7 6,796.3 7,396,7 2.1%
Exports(billion1987dollars)................ 509.9 922.2 1,2'33.6 1,529.6 5.6%

TicketPrice(yield,1987centsperpassengermile). 14.1 13,6 14.2 14.8 0,2%
OperatingCoal
(1987dollarsperavailableseat.mile).........

FuelCost(1991dollarsperthousandBIu)...... 5.0 4.5 5.1 5.7 0.8%
SealMilesDemanded(billion)................ 786,6 1,137,7 1,310.3 1,484.9 3.2%

_er_ Salm
NarrowBodyAircraft....................... 279 244 206 225 .I,1%
WideBodyAircraft......................... 55 78 80 90 2.5%

Ak'cr_stock
NarrowBodyAircraft....................... 3,875 4,808 5,295 5,675 2.2%
WideBodyAircraft........................ 721 I,170 1,415 1,676 4.3%

AircraftNewEffldmcy(mlt mlboperpllon)
NarrowBodyAircraft....................... 44.1 49.4 51.0 52.8 0.9%
WideBodyAircraft......................... 55.1 80.3 81.7 83.8 0.7%
AverageAircraftEfficiency.................. 45.6 51,8 53.6 55.4 1.0%

Akcr_StockEfficiency(oNtmlleopergallon)
NarrowBodyAircraft....................... 44.0 47.1 48.6 50.2 0.7%
WideBodyAircraft......................... 55,0 57.6 58,9 60.2 0,5%
AverageAircraftStockEfficiency............. 48,2 51.8 53,5 55.1 0.7%

MIIItDwnlndod(billion)
NarrowBodyAircraft....................... 440.5 576.2 631,1 880.1 2.2%
WideBodyAircrafl......................... 346.1 561.5 879.2 804.8 4.3%

Conoumptlon(trillionBtu)
Commorcbl
JetFuel............................... 2,334.5 3,147,5 3,509.5 3,858,3 2.5%
AviationGasoline........................ 45.4 42.6 42.3 42,1 .0.4%

Military
JetFuel............................... 795.0 570,1 573.7 5825 .1.5%

1Fractionof seats filled.

RPM= Revenuepassengermiles.
GDP= Grossdomesticproduct.
Btu=Britishthermalunit.
NIA=Notapplicable.
!_:Pur¢ea:FederalAvialionAdministration(FAA),FAAAviationForecasts,FiscalYearsIQQ1.2002,FAA-APO91-I,andpreviouseditlone;

UnitedStatesDepartmentofTransportation(DOT),ResearchandSpecialProgramsAdministration(RSPA),FuelCostandConsumptionTables,
annualsummaries,1979-1990;DOT,RSPA,AirCarrierFlnancoalStatisticsQuarterly,December1990/1989,andpriorissues;DOT,RSPA,AJr
CarrierTrafficStatosticsMonthly,December1990tl989,andpriorissues;Greene,D.L.,"EnergyEfficiencyImprovemenlPotentialofCommercial
Aircraftto2010",ORNL-6622,6/1990;andRalhi,A.,B. Paterson,andD. Greene,Air TransportEnergyUseModel,OakRidgeNational
Laboratory,April1991,Draft. ProJootlons:EnergyInformationAdministration,AEO 1994NationalEnergyModelingSyslemrun
AEO94B.D1221934.
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Table 36. Freight Transportation Energy Uu

Rdwwt_el, ] Am_

TechnologyandFuel _rowlh

I i I ,..o,o
Trucks

Effiekmcy(mlim pit gsllonof full)
Small(< 10,000pounds)

Gasoline............................... 14.18 15.44 16.09 16.67 0.8%
Diesel................................. 17.14 18.86 19.44 20.15 0.8%
Alcohol................................ 15.81 17.21 17.94 18,59 0.8%
LiquidPetroleumGas ..................... 15.81 17.21 17.94 18.59 0.8%

radium(lo,ooo-1o,sooIx_nds)
Gasoline............................... 8.83 7,08 7.20 7.27 0.3%
Diesel................................. 7.49 7.78 7.88 7.97 0.3%
Alcohol................................ 5.04 5.22 5.30 5,36 0.3%
LiquidPelroleumGas ..................... 5.04 5.22 5.30 5.36 0.3%

I'_W (>ls,soopou_ls)
Gasoline............................... 5.43 5.62 5.71 5.78 0.3%
Diesel................................. 5.33 5.52 5.61 5.67 0.3%
Alcohol................................ 5.02 5.20 5,29 5.35 0.3%
LiquidPetroleumGas ..................... 5,02 5.20 5.29 5,35 0,3%

Whlcb Mllet Trmtld (billion)
Small(< 10,000pounds).................... 170.34 227.81 250.86 273.40 2.4%

Gasoline............................... 16802 217.89 238.40 253.14 2.1%
Diesel................................. 4.17 9.72 14.04 20.02 8.2%
Alcohol................................ 0.00 0,08 0.00 0.08 N/A

LiquidPetroleumGas ..................... 0.15 0.21 0,23 0.25 2.4%
Medium(10,000.19,500pounds) .............. 51.96 69.49 76.46 83,40 2.4%

Gasoline............................... 36.57 42.69 43.28 43.05 0,8%
Diesel................................. 15.09 26.30 32.84 39.76 5.0%
Ncohol ................................ 0,08 0.08 0.08 0,00 N/A

LiquidPetroleumGas ..................... 0.37 0.49 0,54 0.59 2.4%
Hear7 (> 19,500pounds).................... 93.38 124.88 137.41 149.88 2.4%

Gasoline............................... 4.07 2.04 1.38 0.90 .7,3%
Diesel................................. 59.25 122.77 135.97 146.89 2.6%
Alcohol................................ 0.08 0.08 0.08 0.00 N/A
LiquidPetroleumGas ..................... 0.06 0.07 0,08 0.09 2.4%

TotalVdlicb MilesTrlwebdTracks .......... 318.86 422.18 464.1_ 1106.611 2.4%

Trucks

FuelConsumption(trillionBtu)
Diesel................................. 2,722,88 3,747.08 4,166.99 4,614.15 2,7%
MotorGasoline.......................... 2,303.09 2,659.01 2,718.85 2,758.21 0,9%
Alcohol................................ 0.08 0,00 0,00 0,08 N/A
LiquidPetroleumGas ..................... 13.05 16.77 18,11 19,49 2,3%

I_llroads

TonMilesbyRail (bilhonton_les) ............ 898.99 1,046,40 1,119.74 1,200.59 1,5%
FuelEfficiency(tonmilesper1,000Btu)......... 2.03 2.12 2.15 2.18 0.3%
FuelConsumption(trillionBtu)

Diesol(distillate)......................... 456.87 510.01 538.64 588.61 1.1%
ResidualOil ............................ 0.00 0.00 0,00 0.00 N/A

Electncfty.............................. 0.00 0.00 0.08 0.08 NIA

Dome=_Shining
TonMilesShipping(billx)ntonmiles) ........... 771,11 825.87 874.96 928.72 0.9='/=
FuelEfficiency(tonmilesper 1,000Btu)......... 0,37 0,37 0.38 0.38 0.1%
FuelConsumption(trillionBtu)

Diesel(d=stillate)......................... 214,19 2'31.25 248.38 262.96 1.0%
ResidualOil ............................ 94,37 101,92 108.55 115,82 1,0%
MotorGasoline.......................... 0,08 0.08 0.08 0,08 N/A
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Table 36. Freight Transportation Energy Use (Continued)

I_mm_ Cam Annual

Tedtnologymd Fuel ! I 1 1980-2010ltm 2oo0 2oo6 _olo (permmt)

Intmm_ats_g
GrossTrade(billion1987doNate).............. 1,071.73 1,836.9e 2,333.07 2,847,0G G.0%
Exports(billion1987dollars) ................. 509,93 922.21 1,233.55 1,529.59 5.6%
Imports(billion1987dollaR) ................. 981.80 914.75 1,099,52 1,317.46 4.4%
FuelConsumption(trillionBtu)

Diesel(distillate)......................... 62.20 81.74 92,27 102.06 2.G%
Residual011............................ 920.24 1,209,70 1,365.tI 1,509.33 2.G%

BIu= Britishthermalunit.
N/A- Notapplicable.
8ouroes: 1990: OakRidgeNationalLaboratory,TransportationEnergyDa,e Pook:12and 13,(March1993);ArgonneNationalLaboratory,

FRATEModel, 1900;UnitedSlidesDepartmentofTransportation,IK)SQCarloadh'tybtll Statistics Trafficend Revenueby CommodityC/asses,
September1991andpriorissues;ResbleAssociates,TRANSEARCHDatabase,(GL,enwich,Connecticut,1989);andArmyCorpsofEngineers,
WaterborneComrnemeof theUnitedStatee,(NewOrleans),1991andpriorissues.ProJesllont:EnergyInformationAdminislrallon,AEO1994
NationalEnergyModelingSystemrunAEO94B.D1221934. i
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Tcble 37. Vehlcle Sales by Census Dlvlslon

(Millions)

Rdmnol CuB Annual
RegiondVehldeSales Qrow_

I Ileg0 2000 2008 2010 (percent)

NayEngland
VehlebS,bl
ConventionalCars........................ 0.44 0.42 0.41 0.41 .0.4%
AlternativeFueled,:_ars.................... 0.00 0.01 0.03 0.04 37.6%
ConventionalLightTrucks.................. 0.12 0.14 0.14 0.15 1.1%
AltematlveFueledLightTrucks.............. 0.00 0.00 0.02 0.02 41.6%

TotalVddcbSabe ....................... 0.66 0.67 0.00 0.01 0.4%
lliddbAsantle
VehicleSales
ConventionalCars ........................ I.23 I. 16 I.13 I. 14 -0.3%
AlternativeFueledCars.................... 0.00 0.02 0.09 0.10 37.4%
ConventionalLightTrucks.................. 0.33 0.39 0.40 0.41 1.2%
AlternativeFueledLightTrucks.............. 0.00 0.01 0.04 0.04 41.1%

TotalVehldeS_ ....................... 1.66 1.$0 1.66 1.70 0.4%
NorthCenlral

VehldeSales
ConventionalCars........................ 1.23 1.21 1.22 1.23 0.0%
AlternativeFueledCars.................... 0.00 0.01 0.03 0.0_ 31.1%
ConventionalLightTrucks.................. 0.33 0.41 0.45 0.46 1.6%
AlternativeFueledLightTrucks.............. 0.00 0.00 0.01 0.01 33.0%

TotalVehicleSabe ....................... 1.66 1._ 1.70 1.73 0.6%
WeltNotlhCentral
Vehicb
ConventionalCars........................ 0.50 0.50 0.51 0.52 0.1%
AlternativeFueledCam.................... 0.00 0.00 0.01 0.01 30.4%
ConventionalLightTrucks.................. 0.14 0.17 0.19 0.19 1.7%
AlternativeFueledLightTrucks.............. 0.00 0,00 0.00 0.03 32.2%

TotalVehicle_ ....................... 0.64 0.66 0,11 0.72 0.6%
SouthAtlantic
VehicleSales
ConventionalCars........................ 1.31 1.35 1.41 1.46 0.6%
AlternativeFueledCars.................... 0.00 0.01 0.03 0.04 3q.7%
ConventionalLightTrucks.................. 0.35 0.46 0.51 0.54 2.2%
AlternativeFueledLightTrucks.............. 0.00 0.00 0.01 0.01 32.5%

TotalVehlcbSales....................... 1.66 1.83 1.96 2.06 1.1%
Eat Sou_Central
Vehicle
ConventionalCars........................ 0.41 0.42 0.42 0.43 0,2%
AlternativeFueledCars.................... 0.00 0.00 0.01 0.01 30.2%
ConventionalLightTrucks.................. 0.11 0.14 0.15 0.16 1.9%
AlternativeFueledLightTrucks.............. 0.00 0.00 0.00 0.00 32.0%

TotalVehideSales...................... 0.51 0.56 0.50 0.60 0.8%
WeltSoulhCentral
Vehid,Sales
ConventionalCars........................ 0.72 0.75 0.77 0.79 0.5%
AlternativeFueledCars.................... 0.00 0.01 0,02 0.02 30.6%
ConventionalLightTrucks.................. 0.19 0.26 0.28 0.29 2.1%
AlternativeFueledLightTrucks.............. 0.00 0.00 0.01 0.01 32.4%

TotalVehicleSalN ....................... 0.01 1.02 1.0e 1.11 1.0%
li_mtaln
VehkfleSales
ConventionalCars........................ 0.36 0.40 0.41 0.43 0.8%
AlternativeFueledCars.................... 0.00 0,00 0.01 0.01 30.5%
ConventionalLightTrucks.................. 0.10 0,14 0.15 0.16 2.4%
AlternativeFueledLightTrucks.............. 0.00 0.00 0.00 0.00 32.4%

TotalVehicleSales....................... 0.46 0.54 0.56 0.60 1.3%
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Table 37. Vehicle Sales by Census Division (Continued) !
(Millions)

I_mmee _ Annual
Qro_h

ReglmlmlVehiclelhlbe l l 1900-2010me 2ooo 2oo6 2o10 (percent)

pa_flc
Vehldo _IH

ConventionalCars........................ 1.lg 1.19 1.07 1.10 -0.4%
AlternativeFueledCars .................... 0.00 0.04 0,20 0.21 44.1%

ConventionalLightTrucks.................. 0.32 0.40 0.36 0.38 0.8%
AlternativeFueledLightTrucks .............. 0,00 0.02 0.10 0.11 48,8%

Totll Vdticb _ . ...................... 1.61 1._ 1.74 1.80 0,tPA,

Sourceo:OakRidgeNationalLaboratory,"ReefVehiclesintheUnitedStates:Composition,OperatingCharacteristics,andFuelingPractices',
PreparedfortheDepartmentof Energy,OfficeofTransportationTechnologies,andOfficeof PolicyPlanningand Analysis,March1992;Bobit
PublishingCompany,FleetFact Book,RedondoBeachCalifornia,variousissues;UnitedStatesDepartmentof Energy,OfficeofDomesticand
internationalEnergyPolicy,"A_essmentofCostsandBenefitsofRexibleandAlternativeFuelUseIntheU.S.TransportationSector,Technical
ReportTen: AnalysisofAlternative-FuelReetRequirements',(May1902). Pro_ectlone:EnergyInformationAdministration,AEO1994National
EnergyModelingSystemrunAEO94B.D1221934.
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Table 38. Electric Power Data and Projections for the EMM Region
East Central Area Reliability Coordination Agreement (ECAR)

ReferenceCase Annual
Growth

1 1 1 1--o,o1800 2O0O 2005 2010 (p,r_t)

Eklctricity GanerMingCapacity_
(gtgawn)
Utilities

Capaclty
CoalSteam............................ 84.29 81.14 80.78 80.48 -0.2%
OtherFossilSteam= ...................... 4.60 3.50 2.71 2.68 -2.7%
CombinedCycle......................... 0.39 0.39 0.39 1,26 6.0%
CombustionTurbine/Diesel................. 3.26 6.08 8.76 9.37 5.4%
NuclearPower.......................... 7.63 7.56 7.56 6.81 -0.6%

PumpedStorage/Other_ ................... 3.26 3.26 3.26 3.26 N/A
Renewable4 ............................ 1.29 1,37 1,37 1.37 O.3%

TotalUtllltlesCapablllty ................. 104.73 103.31 104.83 105.23 0.0%

CumulativePlannedAdditlonss
CoalSteam ............................ 0.00 0.62 0.62 0.62 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle......................... 0.00 0.00 0.00 0.00 N/A
CombustionTurbine/Diesel................. 0.00 2.83 3.41 3.41 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/OtheP................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.08 0.08 0.08 N/A

Total(planned)........................ 0.00 3.52 4.11 4.11 N/A

CumulativeUnplannedAdditions°
CoalSteam ............................ 0.00 0.00 0.00 0.00 N/A
other FossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A

CombinedCycle......................... 0.00 0.00 0,00 0.87 N/A
CombustionTurbine/Diesel................. 0.00 0.00 2.18 2.80 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/other3 ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 0.00 N/A

Total(unplanned) ...................... 0.03 0.03 2.18 3.67 N/A

CumulativeTotalUtllltyAddltlons.......... 0.03 3.62 6.30 7.78 N/A

CumulativeUtllltyRetirements............. 0.03 ,5.03 8.25 7.33 N/A

Nonutllltles(excludescogenerators)°
Capacity'
CoalSteam ............................ 0.00 0.20 0.20 0.92 N/A
otherFossilSteam= ...................... 0.00 0.13 0.13 0.13 N/A
CombinedCycle......................... 0,00 0.00 1,90 6.14 N/A
CombustionTurbine/Diesel................. 0.00 0.28 1.88 1.88 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/Other_ ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.14 2.17 2.73 3.28 16.9%

TotalNonutllltlesCapablllty .............. 0.14 2.78 8.84 12.36 24.9%

I Cogenerators'......................... 4.87 5.14 5.17 6.19 0.3%

ElectrlcltyDemand
(billionkllowatthours)
Residential.............................. 130.34 37.53 139.72 143.25 0.5%
Commercial/Other......................... 115.46 133.16 137.90 138.73 0.9%
Industrial............................... 172.19 209.27 229.15 246.98 1.8%

Transporlation........................... 2.67 3,71 5,72 8.17 5.7%
TotalSales............................. 420.67 483.67 512.50 537.13 1.2%
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Table 38. Electric Power Data and Projections for the EMM Region
East Central Area Reliability Coordination Agreement (ECAR) (Continued)

ReferenceCase Annual
Growth

s.,... I I !1990 2000 2006 2010 (percent)

NetEnergyfor Load(billionIdiowetthours)1°
Net InternationalElectricityImports............ .10.90 0.06 0,06 0.07 N/A
Net InterregionalElectricityImports............ -47,76 -25.17 -19.02 -23.83 -3.4%
PurchasesfromNonutllitles

(includingcogenerators)11.................. 7.88 16.83 35.14 60.41 10.7%
GenerationbyUtilities...................... 491.40 523.67 529.91 535.49 0,4%
TotalNetEnergyfor Load ................. 440.62 515.39 545.09 572.14 1.3%

Generationby FuelType
(billionkilowatthours)
UtilityGeneration
Coal .................................. 442.06 469.50 475,08 481.50 0.4%
Petroleum.............................. 2,11 0,17 0.02 0.02 -20.8%
NaturalGas ............................ 1.43 1.68 2.98 7.06 8.3%
Nuclear................................ 42.77 49,94 49,46 44.54 0.2%

PuropedStorage/Orher1z ................... -0.68 -1.47 .1.47 -1.47 4,1%
Renewable"............................ 3.68 3.85 3.85 3.85 0.2%

TotalUtilityGener_on" ................. 491.40 523.67 529.91 535.49 0.4%

Cogeneratora(billionidiowatthours).......... 19.13 22.25 23.57 24.89 1.3%

NonutilityGenerationIncludingCogeneration
(billionIdlowatlhoura)
Coal .................................. 0.00 1,23 1.23 5.66 N/A
Petroleum/Other"........................ 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 0.00 0.32 14.72 31.78 56,7%
Renewable............................. 0.96 7.06 10.70 14.23 14.5%

TotalNonutllityGeneration................ 0.96 8.61 26.64 51.68 22.0%

End.UsePricee_6

(lg92 centsperIdiowatthour)
Residential............................. 7.7 7.8 8.1 8.0 0.2%
Commercial............................. 7.2 7.3 7,6 7.3 0,0%
Industrial............................... 4.4 4.5 4.7 5.0 0.7%

Transportation........................... 4.6 4.5 4.5 4.4 -0.2%
All SectorsAverage..................... 6.2 6.2 6.4 5.4 0.2%

PriceComponents"
(1992centsper kilowetthour)

CapitalComponent....................... 2.6 2,4 2.2 2.1 -1.1%
FuelComponenl......................... 1.6 1.6 1.6 1.6 0.2%
O&MComponent......................... 2.3 2.4 2.4 2,4 0.3%
WholesalePowerCost..................... -0.3 -0.1 O.1 0.3 N/A

Total ................................ 5.2 6.2 6.4 6.4 0.2%

FuelConsumption(trillionBlu) .............. 0.02 0.02 0.14 0.31 13.5%
Utilities_T
Coal .................................. 4.48 4.77 4.81 4,68 0.4%
NaturalGas ............................ 0.03 0,02 0.03 0.06 3.4%
Oil ................................... 0,02 0.00 0,00 0,00 -21.0%

Nonutllltles"
Coal .................................. 0.00 0,01 0.01 0.06 N/A
NaturalGas ............................ 0,00 0,00 0.13 0.25 N/A
Oil ................................... 0.00 0.00 0,00 0.00 N/A
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Table 38. Electric Power Data and Projections for the EMM Region
East Central Area Reliability Coordination Agreement (ECAR) (Continued)

ReferenceCase ._flual
Qrowth

EbctrlcltySupplymd Dcmtmd l [ [ 1.2010
I_I0 2000 2008 2010 (percwlt)

Emlmloni (millionzhorttons)"
TotalCarbon ............................ 113.44 120.91 123.90 128.87 0.6%
CarbonDioxide .......................... 415.94 443.35 454.32 472.53 0.6%
SulfurDioxide............................ 5.36 3.29 2.66 2.57 -3.6%

1Netsummercapabilityis thesteadyhourlyoutputthatgeneratingequipmentis expectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand,

=includesoil-,gas-,anddual-firedcapability.
=Otherincludesmethaneandpropaneandblastfurnacegas.
=Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
=Cumulativeadditionsafter December31, 1990.
=Includessmallpowerproducers,independentpower producers,andexemptwholesalegenerators,whichproduceelectricityforsalesto

utilities.
_Nameplatecapacityis reportedfornonutllltles.NameplatecapacityIs designatedbythe manufacturer.
=Otherincludeshydrogen,sulfur,batteries,chemicals,fisho11,andspentsulfiteliquor.
=Includescogeneratorsat Industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.Nameplalecapacity

is reportedfornonutilitias.NameplatecapacityIs designatedbythe manufacturer.
1°Generationto meetsystemloadbysource.
t_lncludassmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfor deliveryto

electricutilities.

"Other includesmethane,propane,andblastfurnacegas.
"Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solarandwindpower.
"Includescogenerationat industrial,commercial,andotherfacilitieswhoseprimaryfunctionisnot electricityproduction.
_=otherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspendsulfiteliquor.
"Pricesrepresentaveragerevenueper kllowatthour.
171ntheend-useenergyconsumptionsfables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerproducers.

Inthistable, fuelusedbyIndependentpowerproducersisincludedInthenonutilitycategory.
"Includesfuel consumptionby Independentpowerproducersand exemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.
"Estimatedemissionsfromutilitiesandindependentpowerproducers.
EMM= Electrictymarketmodule.
O&M=Operationandmaintenance.
N/A= Not applicable.
Note: Totalsmay notequalsumof componentsdueto independentrounding.
Sources: 1990 (exceptfor nonutllttygenerationand prices): EnergyInformationAdministration(EIA), Electric Power Annual 1991,

DOE/EIA-O348(g1) (Washington,D.C., February1993). 1990Nonutilitygeneration:FormEIA-861,"AnnualElectricUtilityReport"andthe Form
EIA-867,"AnnualNonutilityPowerProducerReport."TheFormEIA-867is filedbynonutilitiesreportingtheenergydelivered,whilethe EIA-861
is filedbyelectricutilitiesreportingthe energyreceived.Becausethe FormEIA-861collectsdata fromthe universeof utilities,theser.Jataare
usedforelectricitysoldtoutilities.Ownusedata isfromFormEIA-867.Pricesandall proleGtlone:EIA,AEO1994NationalEnergyModeling
SystemrunAEO94B.D1221934.
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Table 39. Electric Power Data and Projections for the EMM Region
Electric Reliability Council of Texas (ERCOT)

Rd,r,nc,Cm Annual
Qrow_

Ebcldcity SupplyInd Demmd I ! I 1950-2010
tsm 2ooo 2o95 2010 (l_¢,nt)

SlactricityGeneratingCapacity_

Utilities

capacl_/
CoalSteam ............................ 14.06 16,20 17.08 18.53 1.4%
OtherFossilSteam= ...................... 30.26 29.73 29.30 28.67 .0.3%
CombinedCycle......................... 0.74 1.94 4.26 4.76 9.7%
CombustionTurbine/Diesel................. 2.28 3,06 3.35 3.47 2.1%
NuclearPower.......................... 3,63 4.78 4.78 4,78 1.4%
PumpedStorage/Other_ ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0,56 0.56 0,56 0.56 0.0%

TotalUtilitlaeCapability ................. 51.53 56_7 5g_12 80.77 0.8*/,

CumulativePlannedAdditions"
CoalSteam ............................ 0.00 2.15 3.02 4.47 N/A
OtherFossilSteam= ...................... 0.00 0.56 0.56 0.56 N/A
CombinedCycle ......................... 0.00 1.23 3.55 4.06 N/A
CombustionTurbine/Diesel................. 0.00 0.77 1.06 1.18 N/A
NuclearPower.......................... 0.00 1.15 1.15 1.15 N/A

PumpedStorage/oth:,rt ................... 0.00 0,00 0,00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 0.00 N/A

Total(planned)........................ 0.00 5.87 9.35 11.43 N/A

CumulativeUnplannedAdditions6
CoalSteam ............................ 0.00 0.00 0.00 0.00 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0 00 N/A

CombinedCycle......................... 0,00 0.00 0.00 0.00 N/A
CombustionTurbine/Diesel................. 0.00 0.00 0.00 0.00 N/A
NuclearPower.......................... 0.00 0.00 0,00 0.00 N/A
PumpedStorage/othe_................... 0,00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 0.00 N/A

Total(unplanned)...................... 0.00 0.00 0.00 0.00 N/A

CumulativeTotalUtilityAdd#ions.......... 0.00 5.87 g._ 11.43 WA

CumulativeUtilityRetirements............. O.00 1.PP 1.95 2.28 WA

Nonutllitlel=(excludes¢ogqm_atore)°
Capacity'
CoalSteam ............................ 0.00 0.00 0.00 0.00 N/A
OtherFossilSteam= ...................... 0,00 0.00 0.00 0.00 N/A
CombinedCycle......................... 0,30 0.73 0.73 0,73 4.5%
CombustionTurbine/Diesel................. 0,00 0.00 0.00 0.00 N/A
NuclearPower.......................... 0,00 0.00 0.00 0,00 N/A
PumpedStorage/other_ ................... 0,00 0.00 0,00 0.00 N/A
Renewabl,' ......................... 0.00 0.00 0.00 0,22 N/A

TotalNonutllitkmCapability .............. 0.30 0.73 0.73 0.95 5.g%

Cogeneratorsg ......................... 5.0e 4.43 4.45 4.50 -O.6%
!

ElectricityDemand
(billionIdlowetthours)
Residential.............................. 71.55 74.99 76.97 80.10 0.6%
Commercial/Other......................... 58,66 66.16 68.63 69.80 0.9%
Industrial............................... 71,70 85,72 93.31 100.54 1.7%

Transportation........................... 1.01 1.45 2.23 3.t9 5.9%
TotalSales............................. 202.92 228.32 241.14 253.63 1.1%
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Table 39. Electric Power Data and Projections for the EMM Region
Electric Reliability Council of Texas (ERCOT) (Continued)

l_eronce Case Annual
Growth

1 1 11_)0 2ooo 2003 2010 (percent)

Net Energyfor Load(billion kllowMthours)"
NetInternationalElectricityImports............ -0.01 -0.30 .0.45 -0.67 24.2%
NetInterreglonalElectricityImports............ 0.00 0.09 0.14 0.14 N/A
PurchasesfromNonutilities

(includingcogenerators)11.................. 22.89 23.59 23.96 25.26 0.5%
GenerationbyUtilities...................... 159.19 194.52 210.90 222.43 1.7%
TotalNetEnergyforLoad ................. 182.00 217.W 234.66 247.14 1.5%

Gen_atlonbyFuelTy_
(billionIdlowatthours)
UtilityC_morstion
Coal .................................. 61.21 68.49 80.19 88.23 1.8%
Petroleum.............................. 0.41 0.28 0.24 0.23 -2.9%
NaturalGas ............................ 79.98 92.97 97.70 101.61 1.2%
Nuclear................................ 15.86 3120 31.20 30.78 3.4%
PumpedStorage/Other"................... 0.00 0.00 0.00 0.00 N/A
Renewable"............................ 1.73 1.58 1.58 1.58 -0.5%

TotalUtilityGeneration................... 159.19 194.52 210.00 222.43 1.7%

Cogenerotors(billionMlowMthoure)" ........ 42.91 44.71 47.37 50.01 0.8%

NonutilityGenerationIncludingCogeneratlon
(billionkllowatthours)
Coal .................................. 0.00 0.00 0.00 0.00 N/A
Petroleum/Otherle ........................ 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 1.87 5.49 5,18 5.23 5.3%
Renewable............................. 0.00 0.01 0.02 0.69 N/A

TotalNonutllltyGeneration................ 1.87 S.Sl 5.20 5.92 5.9%

End-UsePrlcesl°

(1992centsper Idlowatthour)
Residential............................. 9.7 9.0 9.3 9.8 0.0%
Commercial............................. 8.2 8.2 8.4 8.8 0.4%
Industrial............................... 5.4 5.3 5.4 5.6 0.1%
Transportation........................... 4.9 4.6 4.6 4.5 -0.4%

All SectorsAverage..................... 7.7 7.4 7.5 7.8 0.0%

PriceComponenta16
(1992centsper kilowatthour)

CapitalComponent....................... 3.3 2.8 2,7 2.5 -1.4%
FuelComponent......................... 1.6 1.9 2.1 2.5 1.7%
O&MComponent......................... 2.5 2.5 2.5 2.5 0.1%
WholesalePowerCost..................... 0.1 0.2 0.2 0.2 2.5%

Total ................................ 7.7 7.4 7.5 7.8 O.(P/,

FuelConsumption(trillion8tu) .............. 0.03 0.06 0.03 0.06 3.6%
Utllltle$I_

i Coat .................................. 0.65 0.74 0.86 0.94 1.8%
Nat_JralGas ............................ 0.86 0,99 1.03 1.07 1.1%
Oil ................................... 0.00 0.00 0,00 0.00 -3.1%
Nonutilitles"
Coal .................................. 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 0.02 0.05 0.05 0.05 4.3%
Oil ................................... 0.00 0,00 0.00 0.00 N/A
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Table 3g. Electric Power Data and Projections for the EMM Region
Electric Reliability Council of Texas (ERCOT) (Continued)

I:_w_ce CMe Annual
Qrowth

Elect'l©ltySupldyandDemmd i [ 1.20,0
1990 2000 2006 2010 (perc0nt)

Emhmlone(millionshorttoni)"
TotalCarbon ............................ 30.80 34.31 38.09 40,78 1.4%
CarbonDioxide .......................... 112,93 125.81 139.65 149.53 1.4%
SulfurDioxide............................ O.15 0.24 0.32 0.39 4.8%

1Netsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand.

=includesoil-,gas-,anddual-firedcapability.
=Otherincludesmethaneandpropaneandblastfurnacegas.
'_lncludesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
_Cumulativeadditionsafter December31, 1990.
°Includessmallpower producers,independentpowerproducers,and exemptwholesalegenerators,whichproduceelectricityforsalesto

utilities,
"Nameplatecapacityis reportedfornonutilifles.Nameplatecapacityisdesignatedbythemanufacturer.
°Otherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspentsulflteliquor.
=Includescogenerationat Industrial,commercial,and otherfacilitieswhoseprimaryfunctionis not electricityproduction,is reportedfor

nonutdities.Nameplatecapacityis designatedbythemanufacturer.
1°Generationto meetsystemloadbysource.
"Includessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfordeliveryto

electricutilities.
1=otherincludesmethane,propane,andblastfurnacegas.
"Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solarandwindpower.
"Includescogeneratorsat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.Nameplatecapacity
"Otherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspendsulfiteliquor.
_°Pricesrepresentaveragerevenueperkilowatthour.
l'_lntheend-useenergyconsumptionstables,pro}ecledfuelconsumptionintheutilityseclorincludesfuelusedby independentpowerproducers.

Inthistable,fuel usedby independentpowerproducersis includedinthenonutilitycategory.
"Includesfuel consumptionby independentpowerproducersandexemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.
"Estimatedemissionsfromutilitiesandindependentpowerproducers.
EMM= Electrictymarketmodule.
O&M= Operatmonandmaintenance.
N/A= Notapplicable.
Note: Totalsmaynotequalsumof componentsdueto independentrounding.
Sources: 1990 (exceptfornonutilitygenerationand prices): EnergyInformationAdministration(EIA), ElectrrcPower Annua/ lg01,

DOE/EIA-0348(gt)(Washington,D.C.,February1993). 1990Nonutilitygeneration:FormEIA-861,"AnnualElectricUtilityReport"andthe Form
EIA-867,"AnnualNonutilityPowerProducerReport.' TheForrnEIA-867isfiledbynonutilitiasreportingtheenergydelivered,whilethe EIA-861
is filedby electricutilitiesreportingtheenergyreceived.BecausetheFormEIA-861collectsdatafromtheuniverseof utihties,thesedata are
usedforelectricitysoldto utilities.Ownusedatais fromFormEIA-867. Pricesandall projections:EIA,AEO1994Nat=chatEnergyModeling
SystemrunAEO94B.D1221934.
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Table 40. Electric Power Data and Projections for the EMM Region
Mid-Atlantic Area Council (MAAC)

P,der_¢e Cue I Annu=i

I
_owth

EIK_lcltySupplyIndOmmd 1 ! 1.2010
ltmO 2000 2006 2010 (IXtrcent)

El_ricityO_wa_ capa_.,Ity'
(sigma)
U_lNlos

CoalSteam............................ 17.35 17,26 17.01 19.77 0.7%
OtherFossilSteam= ...................... 10,34 8.87 8.38 8.02 -1.3%
CombinedCycle......................... 0.32 3.00 4.30 4.72 14.4%
CombustionTurbine/Diesel................. 7.84 9.21 9.65 9.65 1.0%
NuclearPower.......................... 12.59 12.59 12.59 9,90 .1.2%
PumpedStorage/Other=................... 1.32 1.32 1.32 1.32 N/A
Renewable_ ............................ 1.05 1,0G 1.05 2.41 4.2%
TotalUtilitiesCapability................. 50.01 83.10 83.N U.78 0.6%

CumukltlvaPlannedAdditionse
CoalSteam............................ 0.00 0,94 0.94 0.94 N/A
OtherFossilSteam= ...................... 0,03 0.00 0.00 0.00 NIA
CombinedCycle......................... 0.00 2.68 3.9g 3.gg NIA
CombustionTurbine/Diesel................. 0.00 1.42 1.85 1.85 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorageJother= ................... 0,00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0,00 0.00 N/A
Total(_nned)........................ 0.00 8.04 O.TS 6.7a N/A

CumulativeUnplannedAdditkma°
CoalSteam............................ 0.00 0,00 0.00 2.78 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0,00 N/A
CombinedCycle......................... 0.00 0,00 0.00 0.42 NIA
CombustionTurbine/Diesel................. 0.00 0.00 0.00 0.00 N/A
NuclearPower.......................... 0.00 0.(30 0.00 0.00 N/A
PumpedStorage/Other= ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 1.38 N/A
Total(unplanned)...................... 0.00 0.00 0.00 4.54 N/A

CumulatlvoTotalUtilityAdditions.......... 0.00 8.04 6.78 11_12 N/A

CumulativeUtilityFlotlromont=............. 0.00 2.78 3.61 6.38 N/A

Nonutilities(oxciudos¢ogorwators)°
Capacity'
CoalSteam............................ 0.03 0.53 0.53 0.53 15.6%
OtherFossilSteam= ...................... 0.05 0,30 0,30 0.30 8.8%
CombinedCycle......................... 0,00 0.50 0.50 0.50 N/A
CombustionTurbine/Diesel................. 0.02 0,02 0.02 0.02 NIA
NuclearPower.......................... 0.00 0.00 0.00 0.00 NtA
PumpedStorage/Other° ................... 0,00 0.00 0.00 0.00 N/A
Renewable'............................ 0.30 0.81 1,23 3.28 12.7%
TotalNonutllitlesCapability.............. 0.41 2,17 2._0 4.04 12._Y,

Cogonorators_ ......................... 2._ 4.70 4.72 4.72 3.8%

ElactridtyDemand
(billionidlowatthours)
Residential.............................. 70.60 7"_.90 76.77 79.69 0.6%
Commercial/Other......................... 73,79 79.45 70.86 78.47 0.3%
Industrial............................... 61.76 70.47 76,26 81,05 1.4%
Transportation........................... 1,61 2.25 3.G8 5,21 6,t%
TotalSales............................. 207.78 227.08 236.48 244.42 0.8%
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Table 40. Eleotdo Power Dm and ProJeotlonafor the EMM Region
MId-Atlantlo Area Council (MAAC) (Continued)

Pa41mu_ nil
Gr_th

Ele_ldtySupplyIndI_nmd 1 [ [ !WO-I010
mo 2oeo to_ 2o10 (wmnq

Energyfor_ (Idl_ klk_w_om)"
NetInternationalElectricityImports............ 0.00 0.00 0.00 0.00 N/A
NetInterregionalElectricityImports............ 20.30 14.08 9.12 13.42 .2.0%
PurchasesfromNonutllitles
(includingcogeneratom)".................. 8.50 21.74 26.38 31.82 8.8%

j GenerationbyUtilities...................... 196.91 211._3 223.17 223.56 0.6%
TotalNetEnergyforLoad................. 2211.71 247.78 :NT.ee :_lje O.qW.

O_nerat_byFullType
p:fll_kllowaUheure)
umy(zlnwlt_
Coal.................................. 103.84 100.25 10733 127.33 1.0%
Petroleum.............................. 10.89 6.28 4.31 3,08 .6.1%
NaturalGas ............................ 6.22 14.44 26.02 21.52 6.4%
Nuclear................................ 72.31 83.38 82.93 65.18 .0.5%
PumpedStorage/Other"................... •1,03 .0.64 .0,64 .0.64 .2,4%
RenewableTM ............................ 4.88 3.22 3.22 7.07 1.9%
TotalUtilityGenwd_ ................... 1N.el :11t.ffi 22_1.17 226J6 0.(_

Cogenerators(billionIdlowl_hours)"........ 0.60 13.40 14.12 14.75 :!.2%

NonutllltyO,imwetlonIn¢ludlngCogimrallon
(billionkllowltlhours)
Coal.................................. 0.26 3.27 3.27 3.27 13.5%
PetroleunVOtheP........................ O.16 0.46 0.64 0.22 1.5%
NaturalGas ............................ 0,21 4.15 4.59 4.00 16.0%
Renewable............................. 1,26 4.54 7.22 14.17 12.9%
TotalNonutltltyG4nef_on................ 1.N 12.42 16.71 |l.ee 13.0%

Snd-UwPriced'
(1992centsparIdlowaUhour)

Residential............................. 9.9 10.0 10.4 11.2 0.8%
Commercial............................. 8.8 8.5 8.0 8.6 -0.1%
Indusldal............................... 8.8 6,4 6.4 8.5 0.0%
Transportation........................... 6.2 0.3 8.2 6.3 0.2%
AllSectorsAverage..................... 6.5 0.3 0.4 0.7 0.1%

I_lceComponlmts"
(1992centsper kllowltthour)
CapitalComponent....................... 4.0 3.8 3,6 3.7 .0.4%
FuelComponenl......................... 1,3 1,4 1.7 1.6 1.1%
O&MComponent......................... 2.8 2.9 2.9 2.9 0,1%
WholesalePowerCost..................... 0.4 0,3 0,3 0,5 1.4%
Total ................................ 0.5 0.3 8.4 83 0.1%

FullConeumptlon(trillionBtu).............. 0.14 O.14 0.14 0.11 -1.1%
_lltlee"
Coal.................................. 1.02 1.06 1.07 1.26 1.1%
NaturalGas ............................ 0.08 0.18 0.30 0.23 5.4%
Oil .................................. O.14 0.06 0.05 0.04 .6.5%
Nonutllltlis"
Coal.................................. 0.00 0.03 0.03 0.03 15.8%
NaturalGas ............................ 0.00 0,04 0.05 0,04 18.8%
Oil ................................... 0,00 0.00 0.01 0,00 4.1%
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Table 40. Electric Power Data and Projections for the EMM Region
Mid-Atlantic Area Council (MAAC) (Continued)

P_wence Case Annual
Growth

I ! I .,o,o1_10 2000 2006 2010 (parent)

Embaions(million_ort tons)"
TotalCarbon............................ 28.52 31,90 33.84 37.36 1.4%
CarbonDioxide .......................... 104,67 116.97 124.06 136.gg 1.4%
SulfurDioxide............................ 1,21 0.90 0,77 0.76 -2.3%

1Netsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusive_tauxiliarypower),
as demonstratedbytestsduringsummerpeak demand.

=Includesoil-,gas-,anddual-firedcapability.
=Otherincludesmethaneandpropaneand blastfurnacegas.
*Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
=Cumulativeadditionsafter December31, 1990.
*Includessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.
7Nameplatecapacityis reportedfornonutilities.Nameplatecapacityis designatedby themanufacturer.
*Otherincludeshydrogen,sulfur,batteries,chemicals,fishoil,and spentsulfiteliquor.
'Includescogeneratorsat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.Nameplatecapacity

is reportedfor nonutilities.Nameplatecapacityis designatedby the manufacturer.
t°Generationto meetsystemloadby source.
_lncludessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfordeliveryto

electricutilities,
t=otherincludesmethane,propane,andblastfurnacegas.
t=lncludesconventionalhydroelectric,geothermal,wood,woodwaste, municipalsolidwaste,olher biomass,solarandwindpower.
"Includescogenerat*onat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.
"other includeshydrogen,sulfur,batteries,chem*cals,f=shoil,andspendsulfiteliquor.
1*Pricesrepresentaveragerevenueper kilowatthour.
"In theend-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerproducers.

Inthistable,fuelusedby independentpowerproducers*sincludedinthenonutilitycategory.
1*Includesfuel consumptionby independentpowerproducersand exemptwholesalegenerators,whichproduceelectr*cityfor sales to

utilities.
_*Estimatedemissionsfromutilitiesand independentpowerproducers,
EMM= Electrtctymarketmodule.
O&M= Operationandmaintenance.
N/A= Notapplicable.
Note: Totalsmay notequalsumofcomponentsdueto independentrounding.
Sour©ca: 1990 (exceptfor nonutilitygenerationand prices): EnergyInformationAdministration(EIA), E/ectrlc Power Annua/ Iggl,

DOE/EIA-O348(gl)(Washington,D.C.,February1993). 1990Nonutilitygeneration:FormEIA-861,"AnnualElectricUtilityReport"andtheForm
EIA-867,"AnnualNonutil_PowerProducerReport."The FormEIA-867is tileclbynonutilitiesreportingtheenergydelivered,whiletheEIA-861
is filedby electricut,litiesreportingtheenergyreceived.Becausethe FormEIA-861collectsdata fromtheuniverseof utilities,thesedata are
usedforelectricitysoldtoutilities.OwnusedataisfromFormEIA-867. Prlceeandall proJeotlone:EIA,AEO1994NationalEnergyModeling
SystemrunAEOg4B.D1221934.
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Table 41. Electric Power Data and Projections for the EMM Region
Mid-America Interconnected Network (MAIN)

RdereMeC4.m Annual
Growth

Eklc_ldlySupptymd I)mmd J [ [ 1.2010
1_o 2ooo 2oos 2oio (l_O,nt)

Ele_rldtyGeneratingCapacity'
(g_,wn)
Utilitbl
cap.fry
CoalSteam............................ 27.46 26.44 26.47 26.14 -0.2%
OtherFossilSteam= ...................... 3.56 1.31 1.31 1.28 -5.0%
CombinedCycle......................... 0.00 0,06 O.13 O.13 NIA
CombustionTurbine/Diesel................ 2.82 6.70 8.36 11.05 7.1%
NuclearPower.......................... 14.86 14.86 14,86 13,59 -0.4%
PumpedStorage/Other_ ................... 0.35 0.35 0.35 0.35 N/A
Renewable4 ............................ 0.63 0.63 0,64 0.64 0.1%
TotalUtilitiesCapability................. 49,66 80_ 62.13 53.19 0.3%

CumulativePlmnMAddNio_s
CoalSteam............................ 0,00 0.28 0.70 0.85 N/A
OtherFossilSteam= ...................... 0,00 0,00 0.00 0.00 N/A
CombinedCycle......................... 0.00 0.06 0,13 0.13 N/A
CombustionTurbine/Diesel................. 0,00 3.88 5.54 5.60 N/A
NuclearPower.......................... 0.00 0.00 0,00 0.00 N/A
PumpedStorage/otherj ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.01 0.02 0.02 NIA

Total(planned)........................ 0.00 4.22 6._ 6.60 N/A

CumulativeUnplannedAdditionss
CoalSteam............................ 0.00 0.00 0.00 0.00 N/A
OtherFossilSteama ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle......................... 0.00 0.00 0.00 0.00 N/A
CombustionTurbine/Diesel................. 0.00 0,00 0.00 2.63 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/Other= ..................... 0.00 0.00 0.00 0.00 N/A
Renewable_............................ 0.00 0.00 0.00 0.00 N_,_

Total(unplanned)...................... 0.00 0.00 0.00 2,63 N/A

CumulativeTotalUtilityAdditlona.......... 0.00 4.22 6.38 0.23 N/A

CumulativeUtilityRetirements............. 0.00 3.81 3.99 5.78 WA

Nonutilitlas(excludescogenerators)'
Capacity'
CoalSteam............................ 0.00 0.00 0.00 1.46 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle......................... 0.00 0.00 0.00 0.00 N/A
CombustionTurbine/Diesel................. 0.00 2.56 3.99 3.99 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 NIA
PumpedStorage/Other= ................... 0.00 0.00 0.00 0.00 N/A
Renewable4............................ 0.64 0.14 0.23 0.34 10.8%

TotalNonutilitlaQCapability.............. 0.04 2.70 4.22 5.70 27.7%

Cogeneretorse ......................... 1.30 1.22 1.23 1.2a, -0.3%

ElectricityDemand
(billionIdlowatthours)
Residential.............................. 59.04 61,47 62.00 63.05 0.3%
Commercial/Other ......................... 52.43 60.11 62.00 61.76 0.8%
Industrial............................... 81.09 99,20 108.71 117.19 1,9%
Transportation........................... 1.24 1,72 2.63 3.73 5,6%
TotalSales............................. 193.81 222.50 235.34 245.73 1.2%
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Table 41. Electd© Power Data and Pro_ono for the EMM Region
MId-Amerloa Interoonneoted Network (MAIN) (Continued)

nlkwm_oCme Anm¢
0xowlh

EbetYl¢I_SuI_tYandOmlnd J [ 1910._010
lg0O zoo0 2ore 2010 (wmt)

NNFJwgyfmLo__laonIdlowztlhouru)1'
NetInternationalElectricityImports............ 0.03 0,00 0.00 0,00 N/A
NetlnterreConalEiect_y imports............ •16.21 .11.60 .8.64 -8.21 .3.0%
PurchasesfromNonuttflt_
(includingcogeneretors)".................. 0,29 1,73 3.70 12.33 20.7%

GenerationbyUtilities...................... 204.02 237,06 245,32 247.15 1.0%
TohdNil fJwgyforLoad................. 1N.10 U1.10 240_19 201_ 1.6%

GenaMIonbyFuelType
_)lNo.klloweahouro)
U_,y0mwltb"
Coal.................................. 109.34 136.96 144.61 148,58 1.5%
Petroleum.............................. 0.52 0,03 0,03 0,02 -14,9%
NaturalGas ............................ 0.89 0.38 0.60 4.16 8.0%
Nuclear................................ 91.11 96,91 97.30 91.60 0.0%
PumpedStorage/C_her_z................... -0.04 -0.15 -0.15 .0.15 7.4%
Renewable'_ ............................ 2.20 2.93 2.94 2.94 1.5%
TotalUtilityO,emqetlon................... 204.0g _7.06 246J_ 347.18 1.0%

Cogqmorltore(billionIdlowltlhoure)t_ ........ 11.41) tS.M 7.04 7.M 1.(P/o

NonutllRyGemwldlonIncludingCoglrwMlon
(blab.kllowzt_ours)
Coal.................................. 0.03 0,00 0.00 8.95 NIA
Pelroleurr_3thert° ........................ 0.00 0.(30 0,00 0.00 N/A
NaturalGas ............................ 0.03 0.85 2.20 1.16 N/A
Renewable............................. 0.29 0,88 1.50 2.21 10.7%
TotalNonutilltyGener_on................ 0.29 1.73 3.70 12.32 20.7%

End-UtePrk_"
(1_ _nto perIdlowatthour)
Residential............................. 8,8 9.2 9,6 10.7 1.0%
Commercial............................. 7.2 7.7 8.0 8.8 1.0%
Industrial............................... 4.7 5,0 5.2 5.7 0.9%
Transportation........................... 5.1 5.5 5.6 5.7 0.6%

Ag$ecto_eAverage..................... 0.0 0.9 7.1 7.7 0.1P/o

PrlcoCompormntl'°
(1_ omtsperIdlow_hour)
CapitalComponent....................... 3,1 3,3 3.3 3.4 0.4%
FuelComponent......................... 1.3 1.2 1.3 1.6 1.2%
O&MComponent......................... 2,4 2,4 2.5 2.5 0.2%
WholesalePowerCost..................... .0,1 0.0 0.1 0.3 N/A
Total ................................ 0.0 6.9 7.1 7.7 0.8%

FuelConeumptlon(trillionBtu).............. 0,01 0.01 0.03 0.10 10.1%
Ut"#_"
Coal.................................. 1.17 1.50 1.59 1,62 1.6%
NaturalGas ............................ 0.01 0.01 0.01 0.05 7.7%
Oil ................................. 0,01 0.00 0,03 0,(30 .16.5%
Nonutlllties_'
Coal.................................. 0.00 0.00 0.00 0,09 NIA
NaturalGas ............................ 0.03 0.01 0,03 0,01 N/A
Oil ................................... 0.03 0.03 0.00 0.00 NIA
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Table 41. Electric Power Data and Projections for the EMM Region
Mid-America Interconnected Network (MAIN) (Continued)

I_mmc,Cw, Annull
Qrowlh

[ I ] ,.,°oI_0 20o0 2oo6 2010 (peromt) J

Emissions(millionlhort tons)"
TotalCarbon ............................ 34,34 38.50 40.93 44.52 1.3%
CarbonDioxide .......................... 125.90 141.16 150.06 163.25 1.3%
SulfurDioxide............................ 1.54 1.22 1.06 1.02 -2.0%

1Netsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstraledbytestsduringsummerpeakdemand.

=includeso=1-.gas-,anddual-firedcapability.
=Otherincludesmethaneandpropaneandblastfurnacegas.
'includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
=CumulativeadditionsafterDecember31, t990.
=Includessmallpowerproducers,independentpower producers,andexemptwholesalegenerators,whichproduceeleolricityforsalesto

utUities.
7Nameplatecapacityis reportedfornonutilities.Nameplatecapacityis designatedbythemanufacturer.
=Otherincludeshydrogen,sulfur,balleries,chemicals,fishoil andspentsulliteliquor.
=Includescogeneratorsat industrial,commercial,andotherfacilitieswhoseprimaryfunction=snotelectricityproduction.Nameplatecapacity

is reportedfornonutdities.Nameplatecapacityis designatedbythemanufacturer.
regenerationto meetsystemloadby source.
_llncludessmallpowerproducers,independentpowerproducers,andexemptwholesalegeneralors,whichproduceelectricityfordeliveryto

electricutilities.
_=otherincludesmethane,propane,andblastfurnacegas.
"Includesconventionalhydroelectric,geothermal,wood,woodwaste,mun=cipalsolidwaste,otherbiomass,solarandwindpower.
t'lncludescogenerationat industrial,commercial,andother facilitieswhoseprimaryfunctionis notelectricityproduction.
1=otherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspendsulfiteliquor.
_=Pricesrepresentaveragerevenueper kilowatthour.
"In theend-useenergyconsumptionstables,proiectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependenfpowerproducers.

i Inthis table, fuelused by independentpowerproducersis includedin th_ nonutilitycategory.
"Includes fuel consumptionby independent powerproducersand exempt wholesalegenerators,which produceelectricity for sales to

utilities.
"Estimatedemissionsfromutilitiesand independentpowerproducers.
EMM= Electric,rVmarketmodule.
O&M= Operatiorandmaintenance.
N/A= Notapplicable.
Note: Totalsmay notequalsumof componentsdueto independentrounding.
Sources: 1990 (exceptfor nonutilitygenerationand prices): EnergyInformationAdmin=stration(EIA), E/ectnc Power Annua/ fggl,

DOF_JEIA-0348(91)(Washington,D.C., February1993). 1990Nonutlhtygeneration:FormEIA-861,'AnnualElectricUtdityReport"andtheForm
EIA-867,"AnnualNonutdityPowerProducerReport."The FormEIA-867isfiledbynonutditiesreportingtheenergydelivered,whdethe EIA-861
is filedby electricut,lit=esreportingthe energyreceived.Becausell';e FormEIA-861cotleclsdata fromtheuniverseofutildies,thesedata are
usedforelectricitysoldtoutilities.Ownusedata isfromFormEIA-867. Prlcn and all proJectlone:EtA,AEO1994NationalEnergyModeling
Systemrun AEO94B.D1221934.
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Table 42. Electric Power Data and Projectlons for the EMM Region
Mld-Contlnent Area Power Pool (MAPP)

FlderenceCase Annual
Growlh

ElectdcltySupplymd l)emmd l l 1990-2010
1990 2000 2006 2010 (percent)

ElectricityGeneratingCapacity1
(gig_w_)
Utilities

Cwaclty
CoalSteam ............................ 21.49 2120 20.45 19.97 -0.40/o
OtherFossilSteam= ...................... 0.61 0.36 0.19 0.17 -62%
CombinedCycle......................... 0.09 0.09 0.09 0.09 0.0%
CombustionTurbine/Diesel................. 4.26 5.03 5.22 5.22 1.0%
NuclearPower ......................... 3.70 3.70 3,70 2.69 -1.6%

PumpedStorage/Other3 ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 3.49 3.49 3.49 3.49 N/A

TotalUtilitiesCapablllty ................. 33.W 33.88 33.15 31.64 -0.3%

CumulativePlannedAddltlons5
CoalSteam ............................ 0.00 0.84 0.84 0.84 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A

CombinedCycle ......................... 0.00 0.00 0,00 0.00 N/A
CombustionTurbine/Diesel................. 0.00 0,82 1.01 1.01 N/A
NuclearPower .......................... 0.00 0.00 0.00 0.00 N/A

PumpedStorage/Other=................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 0.00 N/A

Total(planned)........................ 0.00 1.87 1._ 1.86 N/A

CumulativeUnplannedAddltlons5
CoalSteam ............................ 0.00 0.00 0.00 0.00 N/A
OtherFossilSteam= ...................... 0,00 0.00 0.00 0.00 N/A

CombinedCycle......................... 0.00 0.00 0.00 0.00 N/A
CombustionTurbine/Diesel................. 0.00 0.00 0.00 0.00 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A

PumpedStorage/other= ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 0.00 N/A

Total (unplanned) ...................... 0.00 0.00 0.00 0.00 N/A

CumulativeTotalUtilityAdditions.......... 0.00 1.67 1.86 1.86 N/A

CumulativeUtilityRetiremonts............. 0.00 1.45 2.38 3.89 WA

Nonutilittes(excludescoge_erators)°
Capacity'
CoalSteam ............................ 0.00 0.01 0.01 0.01 N/A
other FossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A

CombinedCycle......................... 0.00 0.00 0.00 0.00 N/A
CombustionTurbine/Diesel................. 0.12 0.12 0.29 2,56 16.7%
NuclearPower.......................... 0.00 0,00 0.00 0.00 N/A
PumpedStorage/Othere ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.05 0.07 0.09 O.13 5.3°/(,

TotalNonutilitlesCapability .............. 0.16 0.20 0.40 2.71 15.0%

Cogenerators'......................... 1.45 1.25 1,26 1.27 -0.7%

ElectricityDemand
(billionkilowatthoure)
Residential.............................. 4191 44.00 44.58 45.51 0.4%
Commercial/other......................... 34.31 37,32 37.78 36,67 0.3%
Industrial............................... 40.49 49.99 54.77 59.02 1.9%
Transportation........................... 0.78 1.08 1,65 2.34 5.7%
TotalSales ............................. 117.49 132.38 136.76 143.53 1.0%
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Table 42. Electric Power Data and Projections for the EMM Region
Mid-Continent Area Power Pool (MAPP) (Continued)

ReferenceCue Annual
Growlh

1 1 1 _OlO1990 2000 2005 2010 (percent)

Net Energy for Load (billion Idlowatthours)_°
NetInternationalElectricityImports............ 0.74 7.71 8,00 8.32 12.8%
Net InterregionalElectricityImports............ -5.91 -1,42 .0.47 -0.47 -11.9%
PurchasesfromNonutilitles

(includingcogenerators)_1 .................. 0.35 1,88 2.63 9.15 17.8%
GenerationbyUtilities...................... 131.21 134.91 140.25 138.94 0.3%
TotalNetEnergyforLoad ................. 126.39 143.0e 150.42 155.93 1.1%

Generationby FuelType
(billionIdlowatthoura)
UtilityGeneration
Coal .................................. 96.48 97,17 103.03 107.41 0.5%
Petroleum.............................. 0.54 0,03 0.05 0.03 -14,2%
NaturalGas ............................ 0.91 2.69 2.21 0.44 -3.6%
Nuclear................................ 22.66 24.42 24.36 20,46 -0.5%

PumpedStorage/Other_= ................... 0.00 0.00 0.00 0.00 N/A
Renewable"............................ 10.60 10.60 10.60 10.60 0.0%

TotalUtilityGeneration................... 131.21 134.91 140.25 138.94 0.3%

Cogenerators(billionkilowatthours)TM ........ 2.11 2.99 3.17 3.34 2.3%

NonutllityGenerationIncludlngCogeneratlon
(bllllonkllowatlhoura)
Coal .................................. 0,00 0.05 0.05 0.07 N/A
Petroleum/Other_s ........................ 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 0._ 0.23 0.74 6.90 43.6%
Renewable............................. 0.25 0.30 0.50 0.77 5,8%

TotalNonutilityGeneration................ 0.25 0.58 1.28 7.75 18.6%

End-UsePrices_°
(1992centsper Idlowatthour)

Residential............................. 8.6 8.1 8.4 10.3 0.9%
Commercial............................. 7.3 7.1 6.9 7.9 0.4%
Industrial............................... 4.8 4.8 4,6 5.2 0,3%

Transportation........................... 4,9 4.8 4.7 5.1 0,1%
All SectorsAverage..................... 5.9 5.6 6.5 7.5 0.4%

PriceComponenta_°
(1992centsper Idlowatthour)

CapitalComponent....................... 2.9 2.4 2.1 2.3 .12%
FuelComponent......................... 1,2 1.2 1.2 1.7 1.6%
O&MComponent......................... 2.7 2.7 2.7 2.7 0.1%
WholesalePowerCost..................... 0.1 0.3 0.4 0,8 12.1%

Total ................................ 6.9 5.6 6.5 7.5 0.4%

FuelConsumption(trillionBtu) .............. 0.01 0.00 0.01 0.00 11.8%
Utilities"
Coal .................................. 1.07 1.06 1.13 1,18 0.5%
NaturalGas ............................ 0.01 0.04 0,03 0.01 -4,1%
Oil ................................... 0.01 0.00 0.00 0.00 -12.3%

NonutilltlesTM

Coal .................................. 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 0.00 0.00 0.01 0.08 19.0%
Oil ................................... 0,00 0.00 0.00 0.00 5.1%
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Table 42. Electric Power Data and Projections for the EMM Region
Mid-Continent Area Power Pool (MAPP) (Continued)

ReferenceCase Annual
Growth

EleclflcltySupplyandDemand I I 1990-2010

1990 2000 ,_ ] 2010 (percent)

Emhmlons(millionJhorttons)"
TotalCarbon............................ 25.77 28.25 30.02 31.93 1.1%
CarbonDioxide.......................... 94.51 103.58 110.06 117.09 1.1%
SulfurDioxide............................ 0.32 0.34 0.36 0.40 1.1%

1Netsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedby testsduringsummerpeakdemand.

=Includesoil-,gas-,anddual-firedcapability.
=Otherincludesmethaneand propaneandblastfurnacegas.
%cludesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
=Cumulativeadditionsafler December31, 1990.
6Includessmall powerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityforsales to

utilities.
_NameplatecapacityIs reportedfornonutilities.Nameplatecapacityisdesignatedbythe manufacturer.
=Otherincludeshydrogen,sulfur,batteries,chemicals,fisho11,andspentsulfiteliquor.
=Includescogeneratorsat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.Nameplatecapacity

Is reportedfornonutllitles.NameplatecapacityIs designatedbythe manufacturer.
1°Generationto meetsystemloadbysource.
"lnc.ludessmallpowerproducers,Independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfordeliveryto

electricutilities.
"Other includesmethane,propane,andblastfurnacegas.
"Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomaas,solarandwindpower.
"Includescogeneratlonat industrial,commercial,andotherfacilitieswhoseprimaryfunctionisnotelectricityproduction.
"other includeshydrogen,sulfur,batteries,chemicals,fishoil,andspendsulfiteliquor.
"Pricesrepresentaveragerevenueper kilowatthour.
_71ntheend-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerproducers.

Inthistable,fuelusedbyindependentpowerproducersisincludedinthenonutilitycategory.
"Includesfuelconsumptionby independentpower producersand exemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.

"Estimatedemissionsfromutilitiesandindependentpowerproducers.
EMM = Electricitymarketmodule.
O&M= Operationandmaintenance.
N/A= Notapplicable.
Note: Totalsmay notequalsumof componentsdue to independemrounding.
Sources: 1990 (exceptfor nonutilitygenerationand prices): EnergyInformationAdministration(EIA), Electric Power Annual 1991,

DOE/EIA-0348(91) (Washington,D.C.,February1993). 1990Nonutilitygeneration:FormEIA-861,"AnnualElectricUtilityReport"andthe Form
EIA-867,"AnnualNonutilityPowerProducerReport."The FormEIA-867isfiledbynonutilitiesreportingtheenergydelivered,whiletheEIA-861
is filedbyelectricutilitiesreportingtheenergyreceived.Becausethe FormEIA-861collectsdatafromthe universeof utilities,thesedata are
usedforelectricitysoldtoutilities.OwnusedataisfromFormEIA-867.Pricesandall proJectlono:EIA,AEO1004NationalEnergyModeling
SystemrunAEC)94B.D1221934.
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Table 43. Electric Power Data and Projections for the EMM Region
Northeast Power Coordinating Council/New York (NPCC/NY)

RderenceCase Annual
Grow_

Ele,_lcttySupplymdOemmd I I 1.2010
1000 :moo 2008 2010 (percent)

ElectricityGeneratingCq_ 1
(glgw,tta)
Utilitbs

c_ac_y
CoalSteam............................ 4.84 4.03 3.87 4.56 -0.3°/,
OtherFossilSteam= ...................... 12.86 11.86 11.79 11.74 -0.5%
CombinedCycle......................... 0.00 0.14 0.14 0.14 N/A
CombustionTurbine/Diesel................. 3.87 3.85 3.85 3.85 0.0%
NuclearPower.......................... 4.83 4.83 4.83 3.76 .1.3%
PumpedStorage/other= ................... 1.30 1.36 1.36 1.36 0.2%
Renewable4 ............................ 3.78 3,89 3,94 4.80 12%
TotalUtilitiesCapability................. 31.48 29.96 20.78 30.20 .0.2%

CumulativePlannedAddltlorme
CoalSteam............................ 0.00 0.00 0.00 0.00 N/A
OtherFossilSteam= ...................... 0.00 0.07 0.07 0.07 N/A
CombinedCycle......................... 0.00 O.14 O,14 0.14 N/A
CombustionTurblne/Dieael................. 0.00 0.01 0.01 0.01 N/A
NuclearPower.......................... 0.00 0.00 0.00 0,00 N/A
PumpedStorage/Other= ................... 0.00 0.06 0.06 0.06 N/A
Renewable4 ............................ 0.00 0.07 0.07 0.07 N/A
Total(planned)........................ 0.00 0,34 0.34 0,34 N/A

CumulativeUnplannedAdditionse
CoalSteam............................ 0.00 0.00 0.00 0.69 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle......................... 0.00 0.00 0.00 0.00 N/A
CombustionTurbine/Diesel................. 0.00 0.00 0.00 0.00 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/Other=................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 0.82 N/A
Total(unplanned)...................... 0.00 0.00 0.00 1.81 N/A

CumulativeTotalUtilityAdditions.......... 0.00 0.34 0.34 1.66 N/A

CumulativeUtilityReflremnts............. 0.00 1.92 2.16 3.28 WA

Nonufllitlas(excludescogenerators)°
Capac_'
CoalSteam............................ 0.00 0.09 0.09 0.09 N/A
OtherFossilSteam= ...................... 0.00 0.02 0.02 0.02 N/A
CombinedCycle......................... 0.00 0.72 0.72 0.72 N/A
CombustionTurbine/Diesel................. 0.00 0.05 0.05 0.05 N/A
NuclearPower.......................... 0.00 0.03 0.00 0.00 N/A
PumpedStorage/other=................... 0.00 0.00 0.03 0.00 N/A
Renewable'............................ O.34 O.55 O.72 1.37 7.2%
TotalNonutilltlesCapability.............. 0.34 1.42 1.60 2.24 9._P/o

Cogeneratora° ......................... 1.64 3.36 3.37 3.37 3,'%

ElectricityDemand
(billionIdlowatthours)
Residential.............................. 40.91 41.52 41.82 42,72 0.2%
Commercial/Other......................... 47.91 49.14 47.78 45.01 .0.3%
Industrial............................... 39.11 43.47 46.77 4927 1.2%
Transportation........................... 1.11 1.53 2.43 3.53 6.0%
TotalSales............................. 129.04 135.66 138.79 140.53 0.4%
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Table 43. Electric Power Data and Projections for the EMM Region
Northeast Power Coordinating Council/New York (NPCC/NY) (Continued)

ReferenceCase Annual
Growth

Elecb'lcltySupplyandDemand [ l 1990-2010
1990 2000 2006 2010 (percent)

NetEnergyfor Load(billionIdiowetthoure)l°
Net InternationalElectricityImports............ 0.46 2.05 2.12 2.21 8.2%
NetInterregionalElectricityImports............ 0.13 3.36 4.42 5.00 20.1%
PurchasesfromNonutilities

(includingcogenerators)".................. 4,61 13.68 15.25 17.79 7.0%
GenerationbyUtilities...................... 128.65 115.81 117.36 112,81 -0,7%
TotalNetEnergyfor Load ................. 133.86 134.89 139.15 137.80 0.1%

GenerationbyFuelType
(billionkllowatthours)
UtilityGeneration
Coal .................................. 24.62 18.94 17,96 20.13 -1.0%
Petroleum.............................. 33.40 24.68 26.12 24.41 -1.6%o
NaturalGas ............................ 21.26 15.33 16.05 15,74 -1.5%
Nuclear................................ 23,62 31.63 31,63 24.46 0.2%

PumpedStorage/OtherTM ................... -1.05 -1.86 -1.86 -1.87 2,9%
Renewable"............................ 26.80 27.09 27.46 29.93 0.6%

TotalUtilityGeneration................... 128.66 116.81 117.36 112.81 -0.7%

Cogenerators(billionIdiowetlhours)14 ........ 3.68 5.68 6.13 6.35 2.8%

NenutilityGenerationIncludingCogeneratlon
(billionIdiowatlhours)
Coal .................................. 0.00 0.56 0.56 0.56 N/A
Petroleum/OtherTM ........................ 0.00 0.01 0.01 0.00 N/A
NaturalGas ............................ 0.02 4.55 4.72 4.80 32.6%

Renewable............................. 1.85 3.75 4.98 7.30 7.1%
TotalNonutllityGeneration................ 1.87 8.86 10.26 12.66 10.0%o

End-UsePricesle

(1992centsper Idlowatthour)
Residential............................. 11.7 11.7 12.2 13.7 0,8%
Commercial............................. 10.7 10.5 10.9 11.4 0.3%
Industrial............................... 6.3 6.6 6,9 7.1 0.6%

Transportation................ ........... 7.9 8.2 8,2 8.5 0,4%
AllSectorsAverage..................... 9.6 9.6 9.9 10.5 0.4%

PriceComponents_e
(1992centsper Idiowatthour)

CapitalComponent....................... 4.0 4.1 4.1 4.3 0.3%
FuelComponent......................... 1,8 1.4 1.6 1.7 -0,3%
O&MComponent......................... 3.5 3.4 3,5 3,5 0,1%
WholesalePowerCost..................... 0.3 0.6 0.8 1,0 6.0%

Total ................................ 9.6 9.6 9.9 10.5 0.4%

FuelConsumption(trlllionBtu) .............. 0.35 0.31 0.32 0.31 .0.6%
Utilities1T
Coal .................................. 0,26 0.19 0.18 0.21 -1.1%
NaturalGas ............................ 0.23 0.16 0,17 0.17 .1.6%
Oil ................................... 0.35 0.25 0,27 0,25 -1.6%
NonutilitiesTM

Coal .................................. 0,00 0.01 0.01 0.01 N/A
NaturalGas .......................... 0,00 0.05 0,05 0,05 N/A
Oil ................................... 0.00 0.00 0.00 0,00 N/A
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Table 43. Electric Power Data and Projections for the EMM Region
Northeast Power Coordinating Council/New York (NPCC/NY) (Continued)

ReferenceCase Annual
Growlh

1990 2000 2005 2010 (percent)

Emissions(millionshorttons)"
TotalCarbon............................ 15.54 13.18 13,31 13.42 .0.7%
CarbonDioxide.......................... 56.98 48.32 48,80 49,22 .0,7%
SulfurDioxide............................ 0,42 0.25 0.21 0.19 .3.8%

1Netsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
asdemonstratedbytestsduringsummerpeakdemand,

=includesoit-, gas-,and dual-firedcapability.
=Otherincludesmethaneand propaneand blast furnacegas.
'_lncludesconventionalhydroelectric,geothermal,wood, woodwaste,municipalsolidwaste,other biomass,solar,and wind power.
5Cumulativeaddit{onsafterDecember31, 1990.
6Includessmall powerproducers,independentpowerproducers,and exempt wholesalegenerators,which produceelectricity for salesto

utilities.
7Nameplatecapacityis reportedfornonutilJties.Nameplatecapacityis designatedbythe manufacturer.
eOtherincludeshydrogen,sulfur,batteries,chemicals,fishoil, and spentsulfiteliquor.
9Includescogeneratorsat industrial,commercial,and other facilitieswhoseprimaryfunctionis not electricityproduction.Nameplatecapacity

is reportedfor nonutilities. Nameplatecapacityisdesignatedby the manufacturer.
1°Generationto meetsystemloadby source.
"Includessmall powerproducers,independentpowerproducers,and exemptwholesalegenerators,whichproduceelectricityfor deliveryto

electricutilities.
_=Otherincludesmethane,propane,and blast furnacegas.
"Includesconventionalhydroelectric,geothermal,wood, woodwaste,municipalsolidwaste,otherbiomass,solarand windpower.
"Includescogenerationat industrial,commercial,and other facilitieswhoseprimaryfunctionisnotelectricityproduction.
16Otherincludeshydrogen,sulfur,batteries,chemicals,fishoil, and spendsulfite liquor.
"Prices representaveragerevenueper kilowatthour.
_;'lnthe end-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedby independenlpowerproducers.

In this table,fuel useclby independentpowerproducersis includedinthe nonutilitycategory.
lglncludes fuel consumptionby independentpower producersand exempt wholesale generators,which produce electricityfor sales to

utilities.
_Estimatedemissionsfrom utilitiesand independentpowerproducers.
EMM= Electricitymarketmodule.
O&M = Operationand maintenance.
N/A = Not applicable.
Note: Totalsmay not equalsumof componentsdue to independentrounding.
Sources: 1990 (except for nonutility generationand prices): Energy Information Administration(EIA), Electric Power Annual 1991,

DOE/EIA-0348(91)(Washington,D.C.,February1993). .'.,eONo_'_utititygeneration: FormEIA-861,"AnnualElectricUtilityReport"andthe Form
EIA-867,"AnnualNonutilityPowerProducerReport."The FormEIA-867is filedby nonutilitiesreportingthe energydelivered,whilethe EIA-861
is filed by electricutilitiesreportingthe energyreceived. Becausethe FormEIA-861collectsdata from the universeof utilities,thesedata are
usedfor electricitysold to utilities. Ownusedata isfrom FormEIA-867. Pricesand all projections: EIA,AEO 1994NationalEnergyModeling
SystemrunAEO94B.D1221934.
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Table 44. Electric Power Data and Projections for the EMM Region
Northeast Power Coordinating Council/New England (NPCC/NE) i

I_mm, Ca, Annual

Eb_rldlySupplymdDemmd i J GrowlhJ ltm-,!OI0
1HO 2000 2006 2010 (pwcent)

Ebcuk_ye,m,r,t_cnp,c,y'
(=,gmn,)
UtllmN
cq==,y
CoalSteam............................ 2,65 2,37 2.27 2.33 .0.6%
OtherFossilSteam= ...................... 9.73 6.46 6.16 6.15 -0.9%
CombinedCycle......................... 0.48 0,46 0.46 0,51 0.3%
CombustionTurbine/Diesel................. 1,39 1,65 1.65 1.65 0,6%
NuclearPower.......................... 6.56 6,39 6.39 4.31 .2.1%
PumpedStorage/Other= ................... 1,68 1.68 1.68 1.68 N/A
Renewable4 ............................ 1.55 1.60 1.67 3.14 3.6%
TohdIJtllllleeCaplblllty................. 24.06 22,64 22.31 21.T/ -0.8%

CumulativePlermedAddltlorm°
CoalSteam............................ 0.00 0.00 0.00 0.00 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle......................... 0._ 0.00 0.00 0.00 N/A
CombustionTurbine/Diesel................. 0.00 0.33 0.33 0.33 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/Other=................... 0.00 0,00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.05 0.05 0.05 N/A
Total(l_nned)........................ 0.00 0.38 0.39 0.38 N/A

CumulativeUnplannedAdditioMe
CoalSteam............................ 0.00 0.00 0.00 0.06 N/A
OtherFossilSteama ...................... 0.00 0.00 0,00 0.00 N/A
CombinedCycle......................... 0.00 0,00 0.00 0.03 N/A
CombustionTurbine/Diesel................. 0.00 0.00 0,00 0.00 N/A
NuclearPower.......................... 0.00 0,00 0.00 0.00 N/A
PumpedStorage/Other=................... 0.00 0.00 3.00 0.00 N/A
Renewable4............................ 0.00 0.00 0.06 1.54 NIA

Total(unplanned)...................... 0.00 0.00 0.06 1.63 N/A

CumulativeTotalUtilityAdd#ions.......... 0.00 0.38 0.44 2.01 N/A

CumulativeUtilityRetirements............. 0.00 1.91 2.19 4.30 N/A

Nonutllltles(excludescogeneratore)e
cq:=¢_'
CoalSteam............................ 0.00 0.34 0.34 0.34 N/A
OtherFossilSteam= ...................... 0.00 0.10 0.10 0.10 N/A
CombinedCycle......................... 0.56 0.96 0.96 0.96 2.6%
CombustionTurbine/Diesel................. 0,02 0.10 0.10 0.10 9.8%
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/other= ................... 0.00 0.00 0,00 0.00 N/A
Renewable4 ............................ 0.94 1.32 1.63 1.97 3.8%
TotalNonuttlitlaeCapability.............. 1.53 2.80 3.11 3.46 4.2%

Cogenerators° ......................... 1.04 2.11 2.11 2.11 3.6%l

ElactridtyDemand
(billk_kilowa.hours)
Residential.............................. 37.48 39.44 41.02 42,95 0.7%
Commercial/Other......................... 3929 40.95 40.81 39,33 0,0%
Industrial............................... 27.15 30.16 32.51 34,30 1.2%
Transportation........................... 0.93 1.29 2.07 3,00 6.1%
TotalSales............................. 104.04 111.83 116.42 119.68 0.7%
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Table 44. Electric Power Data and Projections for the EMM Region
Northeast Power Coordinating Council/New England (NPCC/NE) (Continued)

ReferenceCase Annual
Qrowlh

1 111)90 2000 2006 2010 (parent)

NetEnergyfor Load(billionkiiowat_ours)"
NetInternationalElectricityImports............ 6.10 9,61 10.10 10,60 2.8%
NetInterregionalElectricityImports............ 4.76 2.33 2.33 2.33 -3,5%
PurchasesfromNonutilities

(includingcogenerators)11 .................. 10,32 24.14 26.57 28.43 5,2%
GenerationbyUtilities...................... 94.09 87.00 88.63 79.73 °0.8%
TotalNetEnergyforLoad ................. 115.35 123.00 127,63 121.09 0.2%

OAmeratlonbyFuelType
(billionkilowatthours)
UtilityGeneration
Coal .................................. 16,58 14.59 13.99 14.38 -0.7%
Petroleum.............................. 27,74 18.87 20.75 15.13 .3.0%
NaturalGas ............................ 6,25 6.52 6,74 7.25 0.7%
Nuclear................................ 37.40 41.82 41.66 32.27 -0,7%
PumpedStorage/Other"................... .0.66 .0,79 -0.79 -0.79 0.9%
Renewable_ ............................ 6.78 5.99 6.30 11.50 2.7%

TotalUtilityGeneration................... IN.00 67,00 88.63 79.73 -0.1_

Cogleerators(billionIdlowatthoure)_4 ........ 7,35 10,35 10.110 11.32 2.2%

NonutilltyGenerationIncludlngCogqmration
(billion kilowatlhours) _:_
Coal .................................. 0.00 2.08 2.06 2.08 N/A
Petroleum/Other_s ........................ 0.39 0.19 0.19 0.18 -3.7%
NaturalGas ............................ 0.57 8.57 8.64 8.61 14,5%
Renewable............................. 6,22 7.71 9.87 11.61 3.2%

TotalNonutllltyGeneration................ 7.18 16.53 20.76 22.46 15.9%

End.UeePrices"

(1992cents perIdlowatthour)
Residential............................. 9.7 11.1 11,9 12.6 1.3%
Commercial............................. 8,7 8.2 7.9 8.1 .0.3%
Industrial............................... 7.3 7.1 7.0 7.1 -0.1%

Transportation........................... 7.0 7,4 7,3 7.3 0.2%
AllSectorsAverage..................... 8.7 8.0 9,1 0.4 0.4%

PrlceComponents"
(1992centsper Idiowatthour)

CapitalComponent....................... 3.3 3.5 3.2 3.3 0.0%o
FuelComponent......................... 1.4 1.2 1.4 1.3 -0.6%
O&MComponent......................... 3.6 3.6 3,6 3.6 0.0%
WholesalePowerCost..................... 0.4 0.7 0,8 1.3 5.9%

Total ................................ 0.7 8.9 0.1 9.4 0.4%

FuelConsumption(trillionBtu) .............. 0.31 0.29 0.32 0.26 -1.0%
Utllltles"
C0al .................................. 0.16 0.15 0,14 0.14 -0.7%
NaturalGas ............................ 0.07 0.07 0,07 0,08 0.6%
Oil ................................... 0.29 0.19 0.21 0.15 -3.2%

Nonutllitle$_a
Coal .................................. 0.00 0,02 0.02 0.02 N/A
NaturalGas ............................ 0.02 0.08 0.08 0.08 7,1%
Oil ................................... 0.00 0.00 0.00 0.00 N/A
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Table 44. Electric Power Data and Projections for the EMM Region
NortheastPower Coordinating Council/New England (NPCC/NE) (Continued)

ReferenceCm Annual
Growth

1990 2000 2006 2010 (Percent)

Emissions(millionshorttons)1°
TotalCarbon............................ 10.06 10,28 10.57 9.58 -0.2%
CarbonDioxide .......................... 36,87 37.71 38.74 35.12 -0,2%
SuffurDioxide............................ 0.25 0,19 0.20 0.17 -2.0%

1Netsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand.

Zlncludesoil-,gas-,anddual-firedcapability.
=Otherincludesmethaneandpropaneandblastfurnacegas.
'Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
SCumulativeadditionsafterDecember31, 1090.
elncludessmall powerproducers,independentpowerproducers,and exempt wholesalegenerators,which produceelectricityfor salesto

utilities.
7Nameplatecapacityis reportedfor nonutililies. Nameplatecapacityisdesignatedby the manufacturer.
*Otherincludeshydrogen,sullur, batteries,chemicals,fishoil, and spentsultite liquor.
*Includescogenerators_,,,,Idustrial,commercial,andother facilitieswhoseprimaryfunctionis notelectricityproduction.Nameplatecapacity

is reported fornonulilities. Nameplatecnpacityis designatedby themanufacturer.
t°Generationto meetsystemloadby source.
t_lncludessmallpowerproducers,independentpowerproducers,and exemptwholesalegenerators,which produceelectricityfor deliveryto

electricutilities.
"Other includesmethane,propane,and blast furnacegas.
"lnclude._conventLonalhydroelectric,geothermal,wood,wood waste,municipalsolid waste,olher biomass,solarand wind power,
"Includes cogenerationat industrial,commercial,andother faciliheswhoseprimaryfunctionis not electricityproduction.
"Other includeshydrogen,sulfur, batteries,chemicals,fish oil, and spendsulfiteliquor.
_6Pricesrepresentaveragerevenueperkilowafthour.
"In the end-useenergyconsumptionstai_les,projectedfuelconsumptionintheutilitysectorincludesfuelusedby independentpowerproducers.

In thistable, fuelused byindependentpowerproducersis mcludedin the nonutilitycategory.
"Includes fuel consumptionby independentpowerproducers and exempt wholesalegenerators,which produceelectricity for sales to

utilities.
1*Estimatedemissionsfrom utilitiesand independentpowerproducers.
EMM= Electrictymarketmodule.
O&M= Operationand mafnfenance.
N/A= Not apphcable.
Note: Totalsmay not equalsumol componentsdue to mdependentrounding.
Sources: 1900 (except for nonuhlitygenerationand prices): Energy Information Administration(EIA), Electric Power Annual 1991,

£)OE/EtA-0348(01) (Washington,D.C., February1003). 1990Nonuhlitygeneration:FormEIA-861,"AnnualElectricUtilityReport"andthe Form
EIA-867,"AnnualNonutihtyPowerProducerReport."The FormEIA-867is filed bynonutilitiesreportingtheenergydelivered,whilethe EIA-861
is filedby electricutil_hesreportingthe energyreceived.Becausethe FormE_A-86fcollectsdatafromtheuniverseof utilities,thesedataare
usedforelectricitysold toutilities,Ownusedata isfromFormEIA-867. Prlceeand all proJecllone:EIA,AEO1904NationalEnergyModeling
SystemrunAEO94B.D1221034.
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Table 45. Electric Power Data and Projections for the EMM Region
Southeastern Electric Reliability Council/Florida (SERC/STV)

Rder_ce Case Amu=l
Growlh

ElecVlc#ySupplymdOmmd J J 19110-2010
1990 2000 2006 2010 (percent)

Ei_k_ _..m_g cq._y'
(gigmn)
UtilUbs
Cq_c,y
CoalSteam............................ 8.86 9,30 9.30 12.39 1,7%
OtherFossilSteam= ...................... 13.50 12,52 12,04 11,54 .0.8%
CombinedCycle......................... 0,84 3.79 3.96 3.96 9.6%
CombustionTurbineK)iesel................. 4.47 5.72 5.73 5.73 1,3%
NuclearPower.......................... 3.83 3.83 3.63 2.50 .2.1%
PumpedStorage/Other= ................... 0.00 0.00 0,00 0.00 N/A
Renewable4 ............................ 0.05 0.05 0.05 0.05 N/A
TotalUtlllllseCapablllty................. 31.34 35.21 34.91 36.16 0.7%

CumulativePlannedAddltlonse
CoalSteam............................ 0.00 0.44 0.44 0.44 N/A
OtherFossilSteam= ...................... 0,00 0.00 0.00 0,00 N/A
CombinedCycle......................... 0,00 3.16 3.33 3.33 N/A
CombustionTurbineK)ieael................. 0,00 1.29 1.34 1.34 N/A
NuclearPower.......................... 0.00 0,00 0.00 0.00 N/A
PumpedStorage/Other=................... 0,00 0.00 0,00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 0.00 N/A
Total(pbnned)........................ 0.00 4.88 5.11 5.11 N/A

CumulativeUnplannedAdd#Ionss
CoalSteam............................ 0.00 0.00 0.00 3.09 N/A
OtherFossilSteam= ...................... 0.00 0.00 0,00 0.00 N/A
CombinedCycle......................... 0.00 0.00 000 0.00 N/A
CombustionTurbine/l_iesel................. 0.00 0.00 0.00 0.00 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/Other'................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 0,00 N/A
Total(unplanned)...................... 0.00 0.00 0.00 3.09 N/A

CumulativeTotalUtilityAdditions.......... 0.00 4.88 5.11 8.20 N/A

CumulativeUtilityRetkements............. 0.00 1.03 1.55 3.39 N/A

Nonutilitles(excludescogenerators)=
Capac_'
CoalSteam............................ 0.00 0.00 0.00 1,64 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle......................... 0.00 0,29 0.72 0.77 N/A
CombustionTurbine/Diesel................. 0.00 0.12 0.12 0.12 N/A
NuclearPower.......................... 0.00 0.00 0.00 0,00 N/A
PumpedStorage/Other=................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.33 0.57 0,60 0.72 4.1%
TotalNonutilitleeCapability.............. 0.33 0.97 1.44 3.26 12.2%

CogenerMora° ......................... 2.04 2.47 2.48 2.49 1.0%

ElectricityDemand
(blUlonkllowanhoure)
Residential.............................. 53.74 61.79 65.19 69.42 1,3%
Commercial/other......................... 43.10 52.60 56.97 60.91 1.7%
Industrial............................... 38.57 46.95 51.50 55,84 1.9%
Transportation........................... 0.78 1.15 1.83 2.68 6,4%
TotalSales............................. 136,20 162.50 175.50 168.66 1.6%
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Table 48. Eleotrio Power Data and ProJeotlonefor the EMM Region
8outheutem Eleotrlo Reliability CounolUFIorlda(SERC/STV) (Continued)

RdmmeoCme AnnuJ
Qrowih

EIl_ddly6uPt_ mdDlmlmd I ! ! 1.010
11tg0 2000 _ 2610 (IXWmmt)

I_ F,m.W_ Load(bi_)nkllow_hou_)"
NetinternationalEleotrk:ItyImports............ 0.00 0.00 0,00 0,00 NIA
NetInterreglonalEleddoltyImports............ 26.66 18.50 21.01 23.80 -0.6%
PurchasesfromNonuttlttles
(includingcogeneratom)".................. 2.4,3 5.g2 9.61 20.54 11.3%

GenerationbyUtilities...................... 117.60 150,31 156.43 143,01 1,0%
TotalN_ EnergyforLoad................. 14t(I.N 174.72 187.06 1117.36 1.2%

GmwatkmbyFu_Type
k,awmtew=)

UO/_=tkm
Coal.................................. 53.17 54.92 55,08 59.99 0.6%
Petroleum.............................. 26.08 29._ 32.64 27.23 0.4%
NaturalGas ............................ 17.40 40.52 43.66 39.34 4,2%
Nuclear................................ 21.76 25.07 24,94 16,33 .1.4%
PumpedStorage/(_har"................... 0.00 0.00 0.00 0.00 N/A
Renewable'= ............................ 0.18 0.12 0.12 0.12 .2.0%
TotalUtBlyOAmerMlon................... 117,110 160.,11 166.43 143.01 1.0%

Cogwwato_(billionkllowutlhour==)"........ 6._ 6._ 6._ 7.30 1.6%

Nonutll_(_mntlonIncludingCogeneratlon
(billionIdlomt_om)
Coal.................................. 0,00 0.00 0.00 10.06 N/A
Petroleum/Otherls ........................ 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 0.00 2.65 6.04 5.99 54.5%
Renewable............................. 1.77 2.76 3,05 3.96 4.1%
TotalNonutllltyGwwatlon................ 1.77 5.42 6.10 20.01 12.(P4

End-UrnPricm"
(1_ _ta Perkllowatthour)
Residential............................. 9.1 9,0 9.6 10.1 0.5%
Commercial............................. 7.5 7.5 7.9 8.1 0.3°/,
Industrial............................... 7.2 7,0 7,3 7,4 0,1%
Transportation........................... 4.5 4.5 4.5 4.4 .0.2%

AllSector==Average..................... 6.1 7.g 6.3 6.6 0.3%

Pr_ Compcxent="
(l(m went=I_r Idlowatthour)
CapitalComponent....................... 2.7 2.3 2.1 1.9 ,1.7%
FuelComponent......................... 1.9 2.4 2.8 2.8 1.9%
O&MComponent......................... 2,6 2.6 2.7 2.6 0.1%
WholesalePowerCost..................... 0.8 0.6 0.8 1.2 2.0%
Total ................................ 6.1 7.1} 11.3 6.6 0.3%

FuelConwmption(trillionBtu).............. 0.26 0.35 0.41 0.45 2.9%
Utll_=="
Coal.................................. 0.53 0.55 0.55 0.60 0.6%
NaturalGas ............................ 0.19 0.44 0.47 0.43 4.1%
Oil ................................... 0.26 0.32 0.36 0.30 0.8%
Nonutllltix"
Coal.................................. 0.00 0.00 0.00 0.10 N/A
NaturalGas ............................ 0.00 0.03 0,05 0.05 N/A
Oil ................................... 0.00 0.00 0.00 0.00 N/A
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Table 45. Eleotrto Power Data and ProJeotlons for the EMM Region
Southeastern Electric Reliability Counoll/Florlda (8EFIC/STV) (Continued)

RdmmceCame Annud
O,owth

Ebclrlotly Supplymd Dqmtand J i lW0.2010
IMo 2ooo 2o_ 1olo (pw_t)

F.ml,_donl(mUllon,h_ tons)"
TotalCarbon ............................ 21,60 27.17 20.69 30.60 1.8%
CarbonD_oxtde.......................... 79,21 99,61 105.21 112.20 1.8%
SulfurDioxide............................ 0.68 0.49 0.29 0.25 -4.8%

INat summercapabililyisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand.

alncludesoil-,gas-,anddual-tlredcapability.
_Otherincludesmethaneandpropaneand blastfurnacegas.
*Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherblomass,solar,andwindpower.
_CumulativeadditionsafterDecember31, 1990.
*Includessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityforsalesto

utilities.
7Nameplatecapacityisreportedfornonutilities.Nameplatecapacityisdesignatedbythemanufacturer.
*Otherincludeshydrogen,sulfur,batteries,chemicals,fisholi,andspentsulflteliquor.
_Includescogeneratorsatindustrial,commercial,and otherfacilitieswhoseprimaryfunctionisnotelectricityproduction.Nameplatecapacity

isreportedfornonulilities.Nameplatecapacityisdesignatedbythemanufacturer,
"Generationtomeetsyslemloadbysource.
1_Includessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfordeliveryto

electricutilities.
1*Otherincludesmethane,propane,andblestfurnacegem.
_Slncludesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherblomass,solarand windpower.
"Includescogenerationat industrial,commercial,andotherfacilitieswhose primanJfunctionis notelectricityproduction.
_mOiherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspendsulfiteliquor.
"Pricesrepresentaveragerevenueper kilowatthour.
_Ylntheend-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerproducers.

In thistable, fuelusedby independentpowerproducersis includedinthenonutilitycategory.
1*Includesfuel consumptionby independentpowerproducersandexemptwholesalegenerators,whichproduceelectricityfor seJesto

utilities.
_*Estimatedemissionsfromutilitiesandindependentpowerproducers.
EMM= Electrictymarketmodule.
O&M = Operationandmaintenance.
NIA= Notapplicable.
Note: Totalsmay notequalsumofcomponentsdueto independentrounding.
Sourc,ee: 1990 (exceptfor nonutilitygenerationand prices): EnergyInformationAdministration(EIA), Electric Power Annual t_)f,

DOE/EIA-0348(gl) 0Nemhington,D.C., February1993). 1[]goNonutililygeneration:FormEIA-861,"AnnualElectricU1illtyReport*andtheForm
EIA-867,"AnnualNonutilityPowerProducerReport."The FormEIA-867is filedbynonutilitiesreportingtheenergydelivered,whiletheEIA-861
is filedby electricutilitiesreportingtheenergyreceived.Becausethe FormEIA-861collectsdata fromtheuniverseof utilities,thesedata are
usedforelectricitysoldtoutdities.OwnusedataisfromFormEIA-867.Pd©eeendall proJeotlone:EIA,AEO1994NationalEnergyModeling
SystemrunAEC)g4B.DI221934.
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Table 46. Electric Power Data and Projections for the EMM Region
Southeastern Electric Reliability Councll/exoluding Florida (SERC/STV)

Rdmn_ Cm Amual
Growlh

El_trlctly SUPldYmd Demmd I i I 11)110-2010
19Q0 2ooo _ 2010 (percent)

ElectricityOenm'atlr_ Capacity'
(g_zwztt=)
Utilities
czpzc#y
CoalSteam ............................ 61.91 62.00 61.23 66,20 0.3%
OtherFossilSteam= ...................... 3.26 2,61 2.30 2.20 -1.9%
CombinedCycle......................... 0.61 1.06 3.64 5.22 11.3%
CombustionTurbine/Diesel................. 6.35 11.83 11+73 11,67 3,1%
NuclearPower.......................... 25.31 28.92 30.13 29.45 0,8%

PumpedStorageK)ther= ................... 4.50 6.78 6.78 6.78 2.1%
Renewable4 ............................ 11.18 11.18 11.18 11.18 N/A

TotalUtilitiesCapability ................. 113.12 124,39 127.00 132.72 0.8%

CumulativePlannedAdditionse
CoalSteam ............................ 0.00 1.71 1.71 1.71 N/A
OtherFossilSteam='...................... 0.00 0.00 O.CO 0.00 N/A
CombinedCycle......................... 0.00 0,52 1.29 1.29 N/A
CombustionTurbine/Diesel................. 0.00 5.54 6.59 6.59 N/A
NuclearPower.......................... 0,00 3.55 4.76 4.76 N/A

PumpedStorage/Others ................... 0.00 2.28 2.28 2.28 N/A
Renewable4 ............................ 0.00 0.00 0.00 0.00 N/A

Total(planned)........................ 0.00 13.e0 10,63 16.63 N/A

CumulativeUnplannedAdditions6
CoalSteam ............................ 0.00 0,00 0.00 6.11 N/A
OtherFossilSteam= ...................... 0.00 0.00 0,00 0.00 N/A

CombinedCycle......................... 0.00 0.00 1.82 3.39 N/A
CombustionTurbine/Diesel................. 0.00 0.00 0.00 0.00 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A

PumpedStorage/Other_ ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.00 0.00 0.00 N/A

Total(unplanned) ...................... 0.00 0.00 1.82 9.60 N/A

CumulativeTotalUtllltyAdditions.......... 0.00 13.60 18.45 26.13 N/A

CumulativeUtility Retirements............. 0.00 2.41 4.66 6.02 N/A

Nonutllitles(excludescogenerators)e
Capacity'
CoalSteam ............................ 0.00 0.16 0.16 0.16 N/A
OtherFossilSteamz ...................... 0.00 0._ 0,00 0.00 N/A

CombinedCycle......................... 0,25 1.00 2.33 4,97 16.1%
CombustionTurbine/P',esel................. 0.00 0.31 0.31 0,31 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A

PumpedStorage/_her'................... 0.00 0.00 0,00 0.00 N/A
Renewable4 ............................ 0.24 0,42 1.26 2.10 t1.6%

TotalNonutilitlesCapability .............. 0.49 1.90 4.07 7.55 14.7%

Cogenerators° ......................... 0,63 9.03 9.06 9.09 0.3%

ElectrlcltyDemand
(billion Idiowatthours)
Residential.............................. 170.34 191.42 200,00 210.91 1.1%
Commercial/Other ......................... 123.10 147.78 157.91 166.38 1.5%
Industrial............................... 158.59 193,54 212.30 230.19 1.9%

Transportation........................... 2.44 3,51 5.49 7.97 6.1%
TotalSales............................. 454.45 536.24 575,71 615.45 1.6%
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Table 46. Electric Power Data and Projections for the EMM Region
Southeastern Electric Reliability Council/excluding Florida (SERC/STV)
(Continued)

Rdorm_eCue kimd
erowth

Eb_lcltySupptymdDemmd I I I 19004010
1_ 20oo _om _OlO C,wmm)

tinF.,,qyforLoN(billionIdlowamo.m)"
NetInternationalElectricityImports............ 0.03 0.00 0.00 0.03 N/A
NetInterregionalElectddtyImports............ .4.41 .13.20 .18.G2 .27.00 9.S%
PurchasesfromNonutilltles

(includingcogenerators)".................. 8.50 15.95 31.51 45.01 8.7%
GenerationbyUtilities...................... 479.24 578.72 811.26 663.49 1.6%
TotalNetFJwgyforLo=l ................. 4¢IJ_1 S111,40 U4.28 ItlI.O 1,/%

eAmorltlonbyFuelType
(blUe,Idlowaahours)
Umy_nor_k_
Coal.................................. 289.25 331.04 336.80 392.07 1.5%
Petroleum.............................. 1.89 1.83 2,92 2.17 0.7%
NaturalGas ............................ 4.42 12.79 29.39 30.01 10,0%
Nuclear................................ 147.00 197.68 206.78 203.87 1.6%
PumpedStorage/Other:_ ................... .0.99 -3.35 -3.38 -3.37 6.3%
Renewable"............................ 37.67 38.73 38.73 38.73 0.1%
TotalUl_ly(_meralim................... 47t1_4 678.72 011._l ecl.41e 1.1PA,

CoOmm'adonb(billionIdlowanhourl)t4 ........ 33.16 28.40 20._l 32.05 1.6%

Nonumyamwmlo,mt.dlngco_miat_
('=lNk._kllow_houre)
Coal.................................. 0.03 0.98 1.01 1.01 N/A
Petroleum/Other"........................ 0.01 0,03 0.00 0.00 N/A
NaturalGas ............................ 0.04 4.48 14.48 22.50 37.1%
Renewable ............................. O.85 2.45 7.68 12.91 14.6%
TotalNonutllllyGenoretlon................ 0.90 7.91 23.10 36.42 20,1%

F..nd-UwPrk_'*
(lm centsperIdlowaUhour)
Residential............................. 7.9 7.7 8.0 8.5 0.4%
Commercial............................. 7.3 6.9 6.7 6,7 .0.4%
Indusldal............................... 5,0 4.6 4.5 4,6 -0,5%
Transportation........................... 4.5 4.4 4.3 4.4 -0.1%
AllSectorsAverage..................... 6.7 6.4 6.3 6.6 -0.,1%

_1¢o_pononta"
(lm centsperIdlowaUhour)
CapitalComponent....................... 3.1 2.7 2.4 2.5 .1.2%
FuelComponent......................... 1.3 1.4 1.5 1.6 1.0%
C)&MComponent......................... 2.3 2.3 2.3 2.3 0.1%
WholesalePowerCost..................... 0,0 0,0 O.1 O.1 N/A
Total ................................ 63 6.4 6.3 0.6 -0.,_

Rill Commmptlon(trllllonBtu).............. 0.03 u.06 0.19 0.33 11.6%
Utilitil117
Coal.................................. 2.87 3.21 3.26 3.81 1.4%
NaturalGas ............................ 0.06 0.20 0.33 0.31 9.0%
011................................... 0.02 0.03 0,05 0.03 2.8%
Nonutfllliia_.
Coal.................................. 0.00 0.01 0.01 0.01 N/A
NaturalGas ............................ 0.01 0.05 0.13 0.18 18.5%
011.................................... 0.00 0.03 0.00 0.03 N/A
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Table 46. Electric Power Data and Projections for the EMM Region
Southeastern Electric Reliability CounciVexcluding Florida (SERC/STV)
(Continued)

Rdermoe Case Annual
Growth

Elec_icltySupplymd Demmd I I I 1990-2010
1_i_, 2000 2005 2010 (percent)

Emissions(millionshorttons)"
TotalCarbon............................ 72.01 84.92 89.91 104.31 1.9%
CarbonDioxide.......................... 264.05 311.37 329.67 382.47 1.9%
SulfurDioxide............................ 3.16 1.31 1.19 1.16 -4.9%

1Netsummercapabilityisthesteadyhourlyoutputthatgeneratingeqsdpmantisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand.

=Includesoil-, gas-,anddual-firedcapability.
_Otherincludesmethaneandpropaneandblastfurnacegas.
_lncludesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,soldr,andwindpower.
'CumulativeadditionsafterDecember31, 1990.
°Includessmallpowerproducers,independentpowerproducers,and exemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.
7Nameplatecapacityis reportedfornonutllities.Nameplatecapacityisdesignatedbythemanufacturer.
'Other includeshydrogen,sulfur,batteries,chemicals,fisho11,and spentsulfiteliquor.
'Includescogeneratorsat industrial,commercial,andothe_facilitieswhoseprimaryfunctionisnotelectricityproduction.Nameplatecapacity

is reportedfornonutilities.Nameplatecapacityis designatedbythe manufacturer.
_°Ganerationto meetsystemloadby source.
_tlncludessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfordeliveryto

electricutilities.
_=Otherincludesmethane,propane,andblastfurnacegas.
_=lncludesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solarandwindpower.
"Includescogenerationat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis not electricityproduction.
"Other includeshydrogen,sulfur,batteries,chemicals,fishoil,and spendsulfiteliquor.
"Pricesrepresentaveragerevenueperkilowatthour.
l_lntheend-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerprod,.,."_rs.

In thistable,fuelusedbyindependentpowerproducersis includedinthe nonuttlitycategory.
"Includesfuel consumptionby independentpowerproducersand exemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.
"Estimatedemissionsfromutilitiesandindependentpowerpro_,
EMM= Electricitymarketmodule.
O&M= Operationandmaintenance.
N/A= Notapplicable.
Note: Totalsmay notequalsumofcomponentsdueto indepe _g.
Sources: 1990 (exceptfor nonutllitygen_r_tionr_ndprices): i__,_gyinformationAdministration(EIA), E/ecfric Power Annua/ 1991,

DOF_JEIA-0348(g1) (Washington,D.C., February1993). 19gONonutilitygeneration:FormEIA-861,"AnnualElectricUtilityReport*andthe Form
EIA-867,"AnnualNonutilityPowerProducerReport."The FormEIA-867isfiledbynonutilitiesreportingtheenergydelivered,whilethe EIA-861
is filedbyelectricutilitiesreportingtheenergyreceived. Becausethe FormEIA-861collectsdatafromthe universeof utilities:thesedataare
usedforelectricitysoldtoutilities.OwnusedataisfromFormEIA-867. Prl©eeand all proJectlone:EIA,AEO1994NationalEnergyModeling
SystemrunAEOg4B.Dt221g34.
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Table 47. Electric Power Data and Projections for the EMM Region
Southwest Power Pool (SPP)

Eloc'uicitySupplyandDemand ' 1990-2010

I_0 2ooo 20_ 2010 (lwc=tt)

ElactrlcltyC,emnt_Capacity'
(g_aw,tt=)
Utilities
cap,cny
CoalSteam............................ 27.26 27,36 28.73 31.85 0.8%
OtherFossilSteam_ ...................... 30.11 27.86 25.69 24.73 .1.0%
CombinedCycle......................... 1.11 1.21 1.56 1,56 1,7%
CombustionTurbine/Diesel................. 4.16 4.72 4.96 5.13 1.0%
NuclearPower.......................... 5.89 5.89 5.89 5.89 N/A
PumpedStoragWother=................... 0.51 0.51 0.51 0.51 N/A
Renewable4 ............................ 2.43 2.51 2.51 2.51 0.2%
TotalUtilitiesCapability................. 71.46 70.06 69.83 72.17 0.0%

CumulativePlannedAdditionse
CoalSteam............................ 0.00 0.36 1.96 1.96 N/A
OtherFossilSteam= ...................... 0.00 0.87 0,97 0.97 N/A
CombinedCycle......................... 0.08 0.16 0.51 0.51 N/A
CombustionTurbine/Diesel................. 0.00 0.74 1.25 1.44 N/A
NuclearPower.......................... 0.00 0,00 0.00 0.00 N/A
PumpedStorage/other_ ................... 0.00 0.00 0.00 0.00 N/A
Renewable'............................ 0.00 0,08 0,08 0.08 N/A
Total(planned)........................ 0.00 2.21 4.78 4.97 WA

CumulativeUnplannedAdditions5
CoalSteam............................ 0.00 0.00 0.00 3.39 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A
Combin_lCycle......................... O.(X' 0.00 0.00 0.00 N/A
CombustionTurbine/Diesel................. 0.00 0.00 0.00 0.00 N/A
NuclearPower.......................... 0.00 0.00 0.00 0,00 N/A
PumpedStorage/Other= ................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 O.OO 0.00 0.00 N/A
Total(unplanned)...................... 0.00 0.00 0.00 3.39 N/A

CumulativeTotalUtilityAdditions.......... 0.00 2.21 4,78 8.36 N/A

CumulativeUtilityRetkementa............. 0.00 3.69 0,48 7.72 H/k

Nonutllitlea(excludescoganeratore)e
Capote'
CoalSteam............................ 0.00 0.00 0.00 0.00 N/A
OtherFossilStoam= ...................... 0.04 0.06 0,06 0.08 1.2%
CombinedCycle......................... 0.00 0.00 0.00 0.09 N/A
CombustionTurbine/Diesel................. 0.10 0.10 0.76 1.99 15.9%
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/Other= ................... 0.00 0.00 0,00 0.00 N/A
Renewable4 ............................ 0.01 0.13 0.47 0.90 24.5%
TotalNonutilitlesCapability.............. 0,16 0.29 1.28 3.03 16,9%

Cogeneratore9 ......................... 4.00 3.50 3.52 3,55 .0,0%

ElectricityDemand
(billionIdlowatthours)
Residential.............................. 83.96 88.25 90.34 93.60 0.5%
Commercial/other......................... 67.92 75.93 78,26 78.68 0.7%
Industrial............................... 84.16 101.45 110.63 119.25 1.8%
Transportation........................... 1.27 1.80 2.77 3.95 5.8%
TotalSales............................. 237.31 267,45 232.00 295.48 1.1%
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Table 47. Electric Power Data and Projections for the EMM Region
Southwest Power Pool (SPP) (Continued)

ReferenceCase Annual
Growth

I I1990 2000 2006 2010 (percent)

NetEnwgyforLoad(billionkllowardtourt)"
NetInternationalElectricityImports............ 0.00 0.00 0.00 0.00 N/A
NetInterregionalElectricityImports............ 18.51 9.04 5.83 12.34 -2.0%
PurchasesfromNonuttlitlea
(includingcogeneratom)".................. 3.51 6.34 10.28 15.67 7.8%

GenerationbyUtilities...................... 282.63 287.84 300.02 303.09 0.4%
TotalHe4Bwgy forLoad................. 304.66 303.22 316.13 331.10 0.4%

GeNrMimbyFuelType
_)lllionIdlowanhoura)
UtllllyGenorltlon
Coal................................... 167.00 189.36 195.70 209.99 1.2%
Petroleum.............................. 1.12 0.63 0,92 0.80 -1.7%
NaturalGas ............................ 69.04 63.86 69.19 58,28 -0.8%
Nuclear................................ 37.23 27.20 27.42 27.23 -1.6%
PumpedStorage/(3her"................... 0.35 -0.44 -0.44 .0.44 N/A
Renewable'= ............................ 7.90 7.24 7.24 7.24 .0.4%
TotalUtllltyGeneration................... 262.63 267.64 300.02 303.00 0.4%

CoglmlrMorl(billionkllowMlhoura)"........ 27,17 33.44 35.75 38.12 13%

NonutllltyGenoratlonIncludingCogmmratlon
(Idllioekllow_lhoum)
Coal.................................. 0.00 0.00 0.00 0.00 N/A
Petroleum/Other_°........................ 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 0.09 0.51 2.13 4.97 22.1%
Renewable............................. 0.10 0.87 3.01 5.40 22.1%
TotalNonutllltyGeneration................ 0.19 1.38 5.13 10.37 33.1%

F.M-UmPrices"
(1_;2centsperIdlowatthour)

Residential............................. 7.7 7.7 8.3 9.6 1.1%
Com,'nerclal............................. 6.6 7.1 7.5 8.7 1.2%
Industrial............................... 4.5 4.6 4.9 5.5 1.1%
Transportation........................... 4.0 4.0 4.1 4.4 0.5%
AllSectorsAverage..................... 6.3 6.3 6.7 7.6 1.0%

PrloeComponenta"
(lW2o_ta I_r IdloweUhour)
CapitalComponent....................... 2.0 1.8 1.9 2.3 0.5%
FuelComponent......................... 1.6 1.8 2,0 2.4 2.0%
O&MComponent......................... 2.4 2.5 2.5 2.6 0.3%
WholesalePowerCost..................... 0.2 0.2 0,2 0.4 3.4%
Total ................................ 6.3 6.3 6.7 7.6 1.0%

FuelConlKimption(trillionBtu).............. 0.01 0.01 0.04 0.06 7._'/o
Utilities"
Coal.................................. 1.81 2.05 2.11 2.25 1.1%
NaturalGas ............................ 0.74 0.68 0,74 0,62 -0.9%
Oil ................................... 0.01 0.01 0.01 0.01 -0,8%
NmottlltiN1'
Coal.................................. 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 0.00 0.01 0.02 0.05 22.2%
011................................... 0.00 0.00 0.00 0.00 N/A
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Table 47. Electric Power Data and Projections for the EMM Region
Southwest Power Pool (SPP) (Continued)

ReferenceCm Annual
Groy_

I I I 1.,0,01_)0 2000 200S 2010 (percent)
....

Emissions(millionshorttons)1'
TotalCarbon............................ 55.72 62.96 65.97 68.12 1.0%
CarbonDioxide .......................... 204.32 230.85 241.89 249.78 1.0%
SulfurDioxide............................ 0.98 0.89 0.75 0.73 -1.4%

1Netsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand.

=Includesoi1-,gas-,anddual-firedcapability.
=Otherincludesmethaneand propaneandblastfurnacegas.
4Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
SCumulativeadditionsafterDecember31, 1990.
'Includessmall powerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.
_Nameplatecape_.;/;s reportedfornonutilltias.Nameplatecapacityis designatedbythe manufacturer.
'Other includeshydrogen,sulfur,batteries,chemicals,fishoil,andspentsulfiteliquor.
=includescogeneratorsat industrial,commercial,andotherfacilitieswhoseprimaryfunctionisnotelectricityproduction.Nameplatecapacity

is reportedfor nonutiUties.Nameplatecapacityisdesignatedbythemanufacturer.
1°Generationto meetsystemloadbysource.
l_lncludessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfordeliveryto

eleclricutilities.
_=Otherincludesmethane,propane,andblastfurnacegas.
"Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solarandwindpower.
"Includescogenerationat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.
"Other includeshydrogen,sulfur,batteries,chemicals,fishoil,andspendsulfiteliquor.
_'Pricesrepresentaveragerevenueperkilowatthour.
I_lntheend-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerproducers.

Inthistable,fuelusedbyindependentpowerproducersis includedinthe nonutilitycategory.
_*lncludesfuelconsumptionby independentpower producersand exemptwholesalegenerators,whichproduceelectricityforsales to

utilities.
1°Estimatedemissionsfromutilitiesandindependentpowerproducers.
EMM= Electricitymarketmodule.
O&M= Operationandmaintenance.
N/A= Notapplicable.
Nots: Totalsmaynot equalsumofcomponentsdueto independentrounding.
Sources: 1990 (exceptfor nonutilitygenerationand prices): EnergyInformationAdministration(EIA), E/ectricPower Annua/ 1_1,

DOE/EIA-0348(01) (Washington,D.C., February1003). 1900Nonutilitygeneration:FormEIA-861,'AnnualElectricUtilityReport"andtheForm
EIA-867,"AnnualNonutilityPowerProducerReport."TheFormEIA-867isfiledbynonutilitiesreportingtheenergydelivered,whilethe EIA-861
is filedbyelectricutilitiesreportingtheenergyreceived.BecausetheFormEIA-861collectsdatafromtheuniverseofutilities,thesedataare
usedforelectricitysoldto utilities.OwnusedataisfromFormEIA-867. Pricesandall projections: EIA,AEO1994NationalEnergyModeling
SystemrunAEO94B.Dt221934.
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Table 48. Electric Power Data and Projections for the EMM Region
Western Systems Coordinating Council/Northwest Power Pool Area
(WSCC/NWP)

P_wm_ Case Annual
Gro_h

++.d..d 1 t 119_) 2000 2006 2010 (percent)

Ek_rUtyOmw.ti_Cap=cny'
(Q_,=,m)
Ut, ltln

cap=c_y
CoalSteam ............................ 11,12 10.87 11,27 11,30 0.1%
OtherFossilSteam= ...................... 0.79 0.57 0.47 0.42 -3.2%

CombinedCycle......................... 0.49 1.46 5.28 8.16 15.1%
CombustionTurbineK)iesel................. 1,02 1.30 1.30 1,30 1,2%
NuclearPower.......................... 2,20 1.10 1.10 1,10 -3.4%

PumpedStorage/other=................... 0.31 0.31 0,31 0.31 N/A
Renewable4 ............................ 34.12 34,63 34.83 34,83 0.1%

TotalUtilitiesCapability ................. 50.06 60.24 54.57 87.42 0.7%

CumulativePlannedAdditionse
CoalSteam ............................ 0,00 0.00 0.40 0,40 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A

CombinedCycle......................... 0.00 0.41 0,41 0,41 N/A
CombustionTurbine/Diesel................. 0.00 0,16 0.16 0,16 N/A
NuclearPower.......................... 0.00 0,00 0,00 0.00 N/A
PumpedStorage/other=................... 0.00 0.00 0.00 0.00 N/A
Renewable+ ............................ 0.00 0,52 0.52 0.52 N/A

Total(planned)........................ 0.00 1.0e 1.48 1.46 H/A

Cumula_oUnl_nnedAddition=+
CoalSteam ............................ 0.00 0.00 0.00 0,02 N/A
OtherFossilSteam= ...................... 0,00 0.00 0.00 0.00 N/A

CombinedCycle ......................... 0.00 0,56 4,38 7.26 N/A
CombustionTurbine/Diesel................. 0.00 0.13 0.13 0.13 N/A
NuclearPower.......................... 0.00 0.00 0,00 0.00 N/A

PumpedStorage/other= ................... 0,00 0.00 0.00 0,00 N/A
Renewable4 ............................ 0,00 0,00 0.20 0.20 N/A

Total(unplanned) ...................... 0.00 0.69 4.71 7.61 WA

CumulativeTotalUtilityAdditions.......... 0.00 1.77 6.19 9.09 N/A

CumulativeUtilityRetirements............. 0.00 1,62 1.72 1.77 H/A

Nonutllities(excludescogenerstora)=
Cap=city'
CoalSteam ............................ 0,04 O.15 0.15 0.15 6,6%
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 N/A

CombinedCycle......................... 0.00 3.65 3.65 3.88 N/A
CombustionTurbine/Diesel................. 0.00 1.06 1.06 1,06 N/A
NuclearPower.......................... 0.00 0,00 0,00 0.00 N/A

PumpedStorage/Other=................... 0.00 0.00 0,00 0.00 N/A
Renewable4 ............................ 0.32 1.14 1,27 2.19 10.1%

TotalNonutllltlesCapability .............. 0.36 6.00 6.12 7.28 19.2%

Cogenerators'......................... 0.39 0.49 0.49 0.49 1.2%

ElectricityDamand
(I)lllicn Idicwatthoura)
Residential.............................. 62.47 68,38 70,71 73,98 0.8%
Commercial/other......................... 69,89 85,68 92.t3 96.98 1.7%
Industrial............................... 65.10 74.43 80.09 85.62 1.4%
Transportation........................... 1.40 2,06 3.24 4.70 6.3%
TotalSales ............................. 198.88 230.55 246.16 261.28 1.4%
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Table 48. Electric Power Data and Projections for the EMM Region
Western Systems Coordinating Council/Northwest Power Pool Area
(WSCC/NWP) (Continued)

ReferenceCue Annual
Growlh

lgg0 2000 2006 2010 (percent)

NetEnergyforLoad(billionIdlowltthours)1°
NetInternationalElectricityImports............ 2.19 -0.61 -0.23 0.18 -11.7%
NetInterregionalElectricityImports............ -28.41 -35.25 -40.22 .40.15 1.7%
PurchasesfromNonutilities

(includingcogenerators)tt .................. 3.32 _ 38.70 37.03 37.42 12.9%
GenerationbyUtilities...................... 239.31 253.36 285.54 302.68 1.2%
TotalNetEnergyforLoad................. 216.41 256.19 282.11 300.13 1.6%

GenerationbyFuelType
(billionkilowatthours)
UtilityGenemio.
Coal.................................. 76.68 7824 80.43 60.67 0,2%
Petroleum.............................. 0.30 0.15 O.16 0,06 -7.7%
NaturalGas ............................ 2.48 14.13 42.74 59,68 17.2%
Nuclear................................ 11.82 7.19 7.17 7.17 -2.5%
PumpedStorage/Other_=................... 0.00 -0.59 -0,59 -0.59 N/A
Renewable"............................ 147.83 154.24 155.63 155.71 0.3%
TotalUtilityGeneration................... 239.31 253.36 285.54 302.68 1.2%

Cogene¢ators(billionIdlowatthours)14 ........ 3.17 4.22 4.48 4.75 2.0%

No,_lltyQenorationIncludingCogt_wation
(billionidlowatthoura)
Coal.................................. 0.25 1.04 1,02 1,02 7.3%
Petroleum/Otherls ........................ 0.00 0.00 0.00 0.00 N/A
NaturalGas ........................... 0.00 29.66 27.15 21.61 64.7%
Renewable............................. 1.60 6.83 7.66 13.56 11.3%
TotalNonutllltyGeneration................ 1.88 37.53 25.83 30.19 16.0%

End-UsePrk_"
(1_ centsperkllowa_thour)
Residential............................. 5.7 6.4 7.0 7.5 1.4°/'o
Commercial............................. 5.2 5.5 5.7 6.3 1.0%
Industrial............................... 2.8 2.9 3.0 3.3 0.8%
Transportation........................... 3,6 4.0 4.3 4.3 0.6%
AllSectorsAverage..................... 4.6 4.9 5.2 5.6 1.1%

PrimComponentsle
(1992centsperIdlowetthour)
CapitalComponent....................... 1.9 1.8 1,9 1.9 -0.1%
FuelComponent......................... 0.6 0.6 0,9 1.3 3.9%
O&MComponent......................... 2.3 2.2 2.3 2,3 0.0%
WholesalePowerCost..................... -0.3 0.3 0.0 0.1 N/A
Total ................................ 4.6 4.9 5.2 5.6 1.1%

FuelConsumption(trillionBtu).............. 0.01 0.26 0.24 0,19 18.6%
Utilltin"
Coal.................................. 0.79 0.81 0,83 0.84 0.3%
NaturalGas ........................... 0.03 O.14 0.37 0,49 15.8%
Oil ................................... 0.00 0.00 0.00 0.00 -7.9%
Nnnutilltles"
Coal.................................. 0,00 0.01 0.01 0,01 6.7%
NaturalGas ............................ 0.00 0.25 0.23 O,16 N/A
Oil ................................... 0,00 0,00 0.00 0.00 N/A

Energy Information AdmlnletraUon/Supplement to the Annual Energy Outlook 1994 175



Table 48. Electric Power Data and ProJoctlonsfor the EMM Region
Western Systems Coordinating Council/Northwest Power Pool Area
(WSCC/NWP) (Continued)

I_o_nco _ Annual

Elec_ldtySupplyandDemand 1 Growth1990-2010

1990 2000 2006 L 2010 (percent)

Embt_one(millionshorttons)"
TotalCarbon............................ 22.56 26.79 30.31 31.46 1.7%
CarbonDioxide .......................... 82.85 99.10 112.13 117.10 1.7%
SulfurDioxide............................ 0.14 0.12 0.13 0.14 0.1%

1NetsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentIsexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand.

=Includesoi1-,gas-,anddual-firedcapability.
=OtherIncludesmethaneandpropaneand blastfurnacegas.
'Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
=CumulativeadditionsafterDecember31, 1990.
elncludessmallpowerproducers,Independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfor salesto

utllllles.

7Nameplatecapacityisreportedfor nonutllities.Nameplatecapacityis designatedbythemanufacturer.
=Otherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspentsulfiteliquor.
=Includescogeneratorsat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.Nameplatecapacity

isreportedfornonutilities,Nameplatecapacityisdesignatedbythemanufacturer.
1°Generationto meet systemloadbysource.
tllncludessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfordeliveryto

electricutilities.

_3ther includesmethane,propane,andblastfurnacegas.
"Includesconventionalhydroelectric,gearthermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solarandwinclpower.
_41ncludescogenerationat industrial,com,lerclal,andotherfacilitieswhose primaryfunctionis notelectricityproduction.
_=Otharincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspendsulfiteliquor.
lSPrioesrepresentaveragerevenueperkilow_hour.
tTIntheend-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerproducers.

Inthistable, fuelusedbyIndependentpowerproducersis includedinthe nonutilitycategory.
1=Includesfuel consumptionby Independentpower producersand exemptwholesalegenerators,whichproduceelectricityfor sales to

utilities.
t=Estimaledemissionsfromutilitiesandindependentpowerproducers.
EMM= Electricitymarketmodule.
O&M= Operationandmaintenance.
NIA= Notapplicable.
Note: Totalsmaynot equalsumof componentsdueto independentrounding.
Souroee: 1990 (exceptfor nonutllitygenerationand prices): EnergyinformationAdministration(EIA), E/ectr/cPower Annua/ 1991,

DOE/EIA-0348(91) (Washington,D.C., Februalylog3). 1990Nonutilitygeneration:FormEIA-861,'AnnualElectricUtilityReport"andtheForm
EIA-867,"AnnualNonutllityPowerProducerReport."The FormEIA-867is filedbynonutilitlesreportingtheenergydelivered,whilethe EIA-861
is filedbyelectricutilitiesreportingtheenergyreceived. BecausetheFormEIA-861collectsdatafromtheuniverseof utilities,thesedataare
usedforelectricitysoldto utilities.OwnusedataisfromFormEIA-867.Pricesand all projections:EIA,AEO1994NationalEnergyModeling
SystemrunAEC_4B.D1221934.
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Table 49. Electric Power and Projections for the EMM Region
Western Systems Coordinating Council/Rocky Mountain Power Area and
Arizona (WSCC/RA)

ReferenceCase Annual
Qrowth

Elac_lcltySupplymdOemmd / 1_10-2010

1990 2000 2006 J 2010 (percent)

EbctricltyGeneratlngCapacity_
(gbmtta)
Utllnbs
Capacny
CoalSteam............................ 13.05 13.87 13.78 15.02 0.7%
OtherFo_lSteam= ...................... 2.66 2.12 1.84 1.57 .2.6%
CombinedCycle......................... 0.84 1.48 1.67 1.94 4.3%
CombustionTurbine/Diesel................. 1,63 2.53 2.67 2.67 1.6%
NuclearPower.......................... 2.77 2.77 2.77 2.77 N/A
PumpedStorage/Others ................... 0,68 0.79 0.79 0.79 0.8%
Renewable4 ............................ 3.86 4.03 4.03 5.37 1.7%
TotalUtllilleeCapability................. 26.70 27.60 27.56 30.12 O.IP/.

CumulativePlannedAddlticnle
CoalSteam............................ 0.00 0.95 0.95 1.50 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.03 N/A
CombinedCycle......................... 0.00 0.36 0.55 0.73 N/A
CombustionTurbine/Diesel................. 0.00 0.25 0.38 0.38 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/Others................... 0.00 0.11 0.11 0.11 N/A
Renewable4 ............................ 0.00 0.05 0.05 0.05 N/A
Total(planned)........................ 0.00 1.73 2.04 2.78 N/A

CumulativeUnplannedAdditioMs
CoalSteam............................ 0.00 0.03 0.03 0.82 N/A
OtherFossilSteam= ...................... 0.03 0.03 0.03 0.00 N/A
CombinedCycle......................... 0.00 0,25 0.25 0.33 N/A
CombustionTurbine/Diesel................. 0.00 0.37 0.37 0.37 N/A
NuclearPower.......................... 0.00 0.00 0,00 0.00 N/A
PumpedStorage/Others................... 0.00 0.00 0.00 0.00 N/A
Renewable4 ............................ 0.00 0.03 0.00 1.33 N/A

Total(unplanned)...................... 0.00 0.62 0.62 2.86 H/A

CumulatlveTotalUtllllyAddltlons.......... 0.00 2.35 2.66 5.63 N/A

CumulativeUtilityRetirements............. 0.00 0.79 1.19 1.60 H/A

Nonutil#bs(excludescogeneratore)'
c_pac,y'
CoalSteam............................ 0.00 0.00 0.02 0.02 N/A
OtherFossilSteam= ...................... 0.00 0.03 0.00 0.00 N/A
CombinedCycle......................... 0.00 0.37 1.64 1.64 N/A
CombustionTurbine/Diesel................. 0.00 0.03 0.00 0.00 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/Othere ................... 0.00 0.03 0.00 0.00 N/A
Renewable4 ............................ 0.09 0.09 0.23 1.28 14.4%
TotalNonutllltlesCapability.............. 0.09 0.46 1.88 2.93 19.2%

Cogeneratora9 ......................... 0.60 0.90 0.90 0.90 2.1%

ElectricityDemand
('DillionIdlowatthours)
Residential.............................. 27.13 3126 32.94 35.07 1.3%
Commercial/other......................... 30.80 35.63 36.73 36.68 0.9%
Industrial............................... 29.76 34.32 37.04 39.69 1.5%
Transportation........................... 0.53 0.79 1.21 1.74 6.1%
TotalSales............................. 68.22 102.09 107.91 113.18 1.3%
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Table 49. Electric Power and Projections for the EMM Region
Western Systems Coordlnstlng Councll/Rooky Mountain Power Area and
Arizona (WSCCRIA) (Continued)

Rdw_ce Cane Annual
Growth

Ebclt'idtySuPl_ymdOemmd Ill 1.2010
lm 2ooo 20_ =OlO Law=at)

NatEnergyforLoad(billionIdlowat_ouru)1'
NetInternationalElectricityImports............ 0.00 0.00 0.00 0.00 N/A
NatInterreglonalElectrtdlyImports............ .35.02 .3£.30 .34.10 .38.87 0.6%
PurchasesfromNonutilities
(includingcogenerators)11.................. 2.88 3.69 14.13 17.30 9.4%

GenerationbyUtilities...................... 142.89 169,21 163,71 172.05 0.9%
TotalNetEnergyforLoad................. 110._ 187.60 14t.74 180.46 1.6%

Om.ntlonbyFuelType
(billionIdlowatthoure)
UtilityO,eMration
Coal.................................. 106.79 108.21 108.47 119.55 0.6%
Petroleum.............................. 0.26 0.22 0.14 0.01 -15,8%
NaturalGas ............................ 5,15 27,23 21.78 14.63 5.4%
Nuclear................................ 20.80 20.58 20.33 20.53 0.0%
PumpedStorage/Other1=................... 0.37 -0.37 .0.37 .0.37 N/A
Renewable"............................ 9.72 13.35 13.36 17.71 3.0%
TotalUtilityGener_on................... 142.W leg.21 18,1.71 172.08 O.g%

Cogeneratore(billionidlowatlhoura)"........ 1.46 1.84 1.46 2.12 1.g%

NonuUIItyGenerationIncludingCogelwatlon
(billionIdlowMthoura)
Coal.................................. 0.00 0.00 0.11 0.11 N/A
Petroleum/Otherla ........................ 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 0.00 2.94 12.74 12.54 N/A
Renewable........................... 2.86 0.75 1.28 4.64 2.4%
TotalNonutllityOAmoration................ 2.88 $.46 14.13 17.30 g.4%

End-LkmPricm"
(I_K_oentaperkllowanhour)
Residential............................. 9.8 9,6 10.0 10.3 0.2%
Commercial............................. 8.2 7.6 7,6 7.7 -0.3%
Industrial............................... 6,6 6,0 6.0 6,0 -0,5%
Transportation........................... 6.9 7.0 7.0 7.1 0.2%
AllSectorsAverage..................... 8.2 1.7 7.8 7.9 -0.,_/.

Pr_ Compontmta"
(lg92oentaperkllowetthour)
CapitalComponent....................... 4.5 4.2 4.0 4.1 .0.5%
FuelComponent......................... 2.1 2.0 1.8 2.0 -0.1%
O&MComponent......................... 3.2 3.1 3.1 3.1 -O.t%
WholesalePowerCost..................... -1.6 .1.6 -1.2 -1.3 -1.0%
Total ................................ 8.2 7.7 7.8 7.9 -04%

FuelConulmptlon(trillionBtu).............. 0.00 0.03 0.11 0.10 194%
UtllitleVy
Coal.................................. 1.14 1.16 1.16 1.27 0.5%
NaturalGas ............................ 0.06 0.33 0.24 0.15 4.7%
Oil ................................... 0.00 0.00 _.00 0.00 -15.5%
NonuUIitbe"
Coal.................................. 0.00 0.00 0.00 0.00 N/A
NaturalGas ............................ 0.00 0.03 0.10 0.10 N/A
Oil ................................... 0.00 0.00 0.00 0.00 N/A
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Table 49. Electric Power and Projections for the EMM Region
Western Systems Coordinating Council/Rocky Mountain Power Area and
Arizona (WSCC/RA) (Continued)

FlderenceCm Annual
Growlh

1.0 2ooo 20o5 2010 (Wc,nt)

Embsions (mllllonshort tons)"
TotalCarbon ............................ 33.26 34.97 34.90 36.22 0.4%
CarbonDioxide .......................... 122.07 128.34 128.14 133.01 0.4%
SulfurDioxide............................ 0.27 0.38 0.34 0.35 1.4%

1Netsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand.

Zlncludesoil-,gas-,anddual-firedcapability.
=Otherincludesmethaneand propaneandblastfurnacegas.
%cludesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
SCumulativeadditionsafterDecember31, 1990.
%cludes smallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityforsales to

utilities.
7Nameplatecapacityisreportedfornonutilities.Nameplatecapacityisdesignatedbythe manufacturer.
eOtherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspentsulfiteliquor.
*Includescogeneratorsat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.Nameplatecapaci',y

is reportedfornonutilities.Nameplatecapacityis designatedbythe manufacturer.
1°Generationto meetsystemloadbysource.
tllncludessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfordeliveryto

electricutilities.
_2Otherincludesmethane,propane,andblastfurnacegas.
"Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solarandwindpower.
_%cludascogenerationat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.
_SOtherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspendsulfiteliquor.
1*Pricesrepresentaveragerevenueperkilowatthour.
1Tintheend-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerproducers,

Inthistable,fuelusedbyindependentpowerproducersis includedinthenonutilttycategory.
_%cludesfuelconsumptionby independentpowerproducersand exemptwholesalegenerators,whichproduceelectricityfor sales to

utilities.
"Estimatedemissionsfromutilitiesandindependentpowerproducers.
EMM= Electricitymarketmodule.
O&M= Operationandmaintenance.
N/A= Notapplicable.
Note: Totalsmaynotequalsumof componentsdueto independentrounding.
Sources: 1990 (exceptfor nonutilitygenerationand prices): EnergyInformationAdministration(EIA), E/ectricPower Annua/ 1991,

DOE/EIA-0348(gt) (Washington,D.C.,Februaryt993). 1990Nonutilitygeneration:FormEIA-861,"AnnualElectricUtilityReport"andtheForm
EIA-867,"AnnualNonutilityPowerProducerReport."TheFormEIA-867isfiledby nonutilitlesreportingtheenergydelivered,whilethe EIA-861
is filedby electricutilitiesreportingthe energyreceived.BecausetheFormEIA-861collectsdatafromtheuniverseof utilities,thesedataale
usedforelectricitysoldtoutilities.OwnusedataisfromFormEIA-867.Pricesand allproJe_lone: EIA,AEO1994NationalEnergyModeling
SystemrunAEO94B.D1221934.
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Table50. ElectrioPowerandProjectionsfor the EMMRegion
WesternSystemsCoordinatingCoun©lVCallfornla-SouthernNevadaPower
(WSCC/CNV)

RderenmCaN Amual
Qrow_

IElectricitySupplymdi_mmd I 1955-2010

1,qO0 I _N)O0 2006 2010 (percent)

EIIctricltyOm_'atlngCnpldtyt
(glgr,m,)
Utllltb=
c,p,_,y
CoalSteam............................ 5.19 5.19 6.94 8.5,3 2.5%
OtherFossilSteam= ...................... 21.57 20.16 19.61 19.21 -0.6%
CombinedCycle......................... 1.46 2.53 2.53 2.53 2.8%
CombustionTurbine/Diesel................. 1.96 2.72 9.14 3.14 2.4%
NuclearPower.......................... 5.79 5.35 5.35 3.19 .2.9%
PumpedStorage/other= ................... 3.73 3.83 3.83 3.83 0.1%
Renewable4 ............................ 12.00 12.49 12.73 13.08 0.4%
TotalUtllltkmCapability................. 61.70 62_ 84.14 55.53 0.2%

CumulativePlannedAd_itlont_
CoalSteam............................ 0.03 0.00 1.75 2.50 N/A
OtherFossilSteam= ...................... 0.03 0.03 0.03 0.03 N/A
CombinedCycle......................... 0.00 0.42 0.42 0.42 NIA
CombustionTurbine/Diesel................. 0.03 0.82 1.24 1.24 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.00 N/A
PumpedStorage/other= ................... 0.03 0.10 0.10 0,10 NIA
Renewable4 ............................ 0.03 0.28 0.28 0.28 N/A
Total(planned)........................ 0.55 1.M 3.83 4.88 N/A

CumulativeUnplannedAddltionu"
CoalSteam............................ 0.00 0.03 0.03 0.84 N/A
OtherFossilSteam= ...................... 0.00 0.03 0.03 0.00 N/A
CombinedCycle......................... 0.00 0.64 0.64 0.64 N/A
CombustionTurbine/Diesel................. 0.03 0.03 0.00 0.00 N/A
NuclearPower.......................... 0.00 0.00 0.00 0.03 N/A
PumpedStorage/Other=................... 0.00 0.03 0.03 0.00 N/A
Renewable4 ............................ 0.00 0.37 0.61 0.96 N/A
Total(unplanned)...................... 0.00 1.01 1.26 2.45 N/A

CumulativeTotalUtilityAdditions.......... 0.00 2,M 8.0e 7.03 WA

CumulativeUtilityRetirements............. 0.03 3.02 3.56 6.12 N/A

Nonutllitiee(excludescogen_at(xs)'
C_ac_'
CoalSteam............................ 0.02 0.02 0.02 3.22 29.0%
OtherFossilSteam= ...................... 0.13 0.23 0.23 0.23 2.8%
CombinedCycle......................... 0.14 1.27 2.80 2.80 16.2%
CombustionTurbine,'Diesel................. 0.64 0.76 0.76 0.76 0.9%
NuclearPower.......................... 0.03 0.00 0.00 0.00 N/A
PumpedStorage/other= ................... 0.00 0.03 0.00 0.00 N/A
Renewable4 ............................ 3.84 6.12 7,02 8.40 4.0%

TotalNonutllitlesCq)ablllty.............. 4.77 8,39 10.83 i5.40 6.0%

CogeneratorsQ......................... 8.18 4.56 5.23 6.55 0.3%

ElactricityDemand
(billionIdlowatthours)
Residential.............................. 69.72 74.46 76.42 79,27 0.6%
Commercial/Other......................... 76.95 96.45 105.33 112.93 1.9%
Industrial............................... 70.96 80.93 86.99 92.92 1.4%
Transportation........................... 1.62 2.39 3.79 5.51 6.3%
TotalSales............................. 219_ 254.23 272,53 290.63 1.4%

180 Energy Information AdmlnlatrnUon/Supplement to the Annual Energy OuUook 1994



Table 50. Electric Power and Projections for the EMM Region
Western Systems Coordinating Coun©ll/Callfornla-Southern Nevada Power
(WSCC/CNV) (Continued)

P4krllm) Caw Annual

EbclddtySupplyendl)mand Growlh

1 1 1 ...o.oINo 2ooo _ =OlO (percent)

I_ EnergyforLoud(blUlonIdlowatlhours)"
NetInternationalElectricityImports............ 3.41 7,92 8.55 9.24 5.1%
NetInterregionalElectricityImports............ 65.58 72.84 76.42 79.49 1.0%
PurchasesfromNonutllitles
(includingcogenerators)11.................. 41.16 62.78 78.28 108.49 5.0%

GenerationbyUtilities...................... 128.51 128.06 128.90 116.04 -0.5%
TotalNetEnergyforLoad................. =O8._ 271.8g 292.14 315.28 1.4%

GenerationbyFuelType
_)lllionidlowatlhoura)
Utilityaoneratlon
Coal.................................. 12.27 13.50 22.80 36.34 5.6%
Petroleum.............................. 4.45 2.72 2.05 0.71 -8.8%
NaturalGas ............................ 45.78 42.45 33.16 13.69 -5.9%
Nuclear............................... 32.89 34.24 34.71 E7.65 -0.8%
PumpedStorage/_her1, ................... 1.79 -1.38 .1.38 .1.37 N/A
Renewable_s............................ 31.53 38.53 37.55 39.01 1.1%
TotalUtilityGeneration................... 128.81 128.08 128.=O 118.04 -OJ_%

CogwN_'ators(billionIdlowatthouts)"........ 27.33 =O.01 31,32 32.150 0.9%

NonutllltyG4n_atlonIn¢ludlngCogenoratlon
(billionIdlowatlhsurs)
Coal.................................. 0.12 0.12 0,12 21.43 29,5%
Petroleum/Other"........................ 0.47 0.03 0.03 0.03 .27.0%
NaturalGas ............................ 6.11 7.67 15.86 14.30 4,3%
Renewable............................. 11.39 30.90 37.31 47.07 7.4%
TotalHonutilityGenoratlon................ 18.10 38._ 8,1,30 62.80 7._Pl,

End.UsePrice@
(1_ centaperIdlowatthour)

Residential............................. 8.9 10.3 11.1 11.7 1.4%
Commercial............................. 8.8 9.1 9,6 10.0 0,8%
Industrial............................... 6.7 6.6 6.9 7.2 0.4%
Transportation........................... 5.1 5.7 6,0 6.2 1.0%
AllSectorsAverege..................... 6.0 8.8 9.1 9,5 0.8%

PriceComponents"
(1_ centsPerIdlowatthour)
CapitalComponent....................... 2.6 2.7 2.8 3.0 0,7%
FuelComponent......................... 0.9 0,9 0.8 0.6 .1.9%
O&MComponent......................... 2,9 2.9 2.9 2.9 0,0%
WholesalePowerCost..................... 1,6 2.1 2.5 3.0 3.1%
Total................................ 8.0 8.8 9.1 8.5 0,8%

FuelConsumption(trillionBtu).............. 0.06 0.09 0.15 0.34 9.5%
Utilltbe1'
Coal.................................. 0.13 0.14 0.24 0.38 5,5%
NaturalGas ............................ 0.48 0.43 0.33 0.13 -6.2%
Oil ................................... 0.05 0.03 0,02 0.01 .9,1%
Nonutllltbs"
Coal.................................. 0.03 0.03 O.00 0.21 29.2%
NaturalGas ............................ 0.01 0.06 0.13 0.12 15,6%
Oil ................................... 0.00 0.00 0.03 0.00 N/A
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Table 50. Electric Power and Projections for the EMM Region
Western Systems Coordinating Council/California-Southern Nevada Power
(WSCCICNV) (Continued)

RderenceCue klnual
Qrowlh

Ebc_l,_y Supplymd D_mmd I 'l ] 1.2010
1990 20OO 2OO6 2010 (perc,.t)

Embelons(million short tons)"
TolalCarbon............................ 8.73 1126 13.19 18.66 3.9%
CarbonDioxide .......................... 35.14 46.90 55.21 77.06 4.0%
SulfurDioxide............................ 0,05 0.06 0.08 0.13 4.6%

INetsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand.

'includesoil-,gas-,anddual-firedcapability.
SOtherincludesmethaneandpropaneandblastfurnacegas.
'Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
ICumulattveadditionsafterDecember31, 1990.
*Includessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityforsalesto

utilities,
_Nameplatecapacityisreportedfornonutilities.Nameplatecapacityis designatedbythe manufacturer.
=Otherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspentsulfiteliquor.
'Includescogeneratorsat industrial,commercial,and otherfacilitieswhoseprimaryfunctionJsnotelectricityproduction.Nameplatecapacity

is reportedfornonutilitias.Nameplatecapacityis designatedby themanufacturer.
'eGenerstionto meetsystemload bysource.
"Includessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfor deliveryto

electricutilities.
'_Otherincl,z_3esmethane,propane,andblast furnacegas.
"includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solarandwindpower.
"Includescogensrationat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.
"Other includeshydrogen,sulfur,batteries,chemicals,fi;h oil, andspendsulfiteliquor.
"Prices representaveragerevenueperkilowatthour.
'7Intheend-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerpr(_ _ce

Inthistable,fuelusedbyindependentpowerproducersis includedin the nonutilitycategory.
1'Includesfuel consumptionby independentpowerproducersand exemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.
"Estimatedemissionsfromutilitiesand independentpowerproducers.
EMM= Electricitymarketmodule.
O&M= Operationand maintenance.
N/A= Notapplicable.
Note: Totalsmaynotequalsumof componentsdueto independentrounding.
Sour©n: 1990 (exceptfor nonutilitygenerationand prices): EnergyInformationAdministration(EIA), Electric Power Annua/ 1991,

DOE/EIA.03_8(91) (Washington,D.C.,February1993). 1990Nonutilitygeneration:FormEIA-861,"AnnualElectricUtilityReport"andtheForm
EIA-867,"AnnualNonutilityPowerProducerReport."The FormEIA-867is filedbynonutilitiesreportingtheenergydelivered,whilethe EIA-861
isfliedbyelectricutilitiesreportingthe energyreceived.BecausetheFormEIA-861collectsdata fromtheuniverseof utilities,thesedataare
usedforelectricitysoldtoutilities.OwnusedataisfromFormEIA-867. Prlaeeandall proJeatlone:EIA,AEO1994NationalEnergyModeling
SystemrunAEO94B.D1221934.
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Table61. Eleetrl©PowerandProjectionsfor the UnitedStates

RokmneoCaN Annual
Qrow_

mo 2ooo _ _oIo (percent)

EIoctrlc_y_Mlng Cq.._/

U_lRbe
C_cRy
CoalSteam........................... 299.53 297.24 299.18 317.07 0,3%
OtherFossilSteama ...................... 143.85 129.73 123.49 120.38 .0.9%
CombinedCycle......................... 7.17 17.63 28.45 34.98 8.2%
CombustionTurbine/Diesel................. 45.52 64,40 70.35 73.89 2,4%
NuclearPower.......................... 99.59 102.58 103.79 90,73 .0.5%
PumpedStorage/other° ................... 17.o4 20.20 20.20 20,20 0.7%
Renewable_ ............................ 76.00 77.48 78.06 83.43 0.5%
TotalUtlBlaeCapability................. MO,N 709_1 _1.49 740.M 0.4%

CumulativePlannedAdditiom°
CoalSteam............................ 0.00 8.30 13.35 16.25 N/A
OtherFo_lSteam= ...................... 0,00 1,94 1,64 1.64 N/A
CombinedCycle......................... 0.00 9,14 14,30 14.99 N/A
CombustionTurbine/Diesel................. 0.00 18.84 24.18 24.55 N/A
NuclearPower.......................... 0.00 4,70 5,91 5.91 N/A
PumpedStorage/Other= ................... 0.00 2.56 2.56 2.56 N/A
Renewable'............................ 0.00 1.13 1.14 1.14 N/A
Total(planned)........................ 0.00 48_0 _l.0e 87.03 N/A

CumulativeUnplannedAdditions'
CoalSteam............................ 0.00 0.00 0.00 17.79 N/A
OtherFossilSteam= ...................... 0.00 0.00 0.00 0.00 NIA
CombinedCycle......................... 0.00 1.45 7.09 12,94 N/A
CombustionTurbine/Diesel................. 0,00 0,50 2.68 5.93 N/A
NuclearPower.......................... 0.00 0.00 0,00 0.00 N/A
PumpedStorage/Other=................... 0.00 0.00 0.00 0.00 N/A
Renewable'............................ 0.00 0.37 0.88 6.22 N/A
Total(unplanned)...................... 0.00 2.31 10.06 42.87 H/A

CumulativeTotalUtilityAdditions.......... 0.00 4842 73.72 109.91 WA

CumulativeUtilityFletlrementt............. 0.00 30JI4 41_1) 80.43 N/A

NonuUlitiee(excludes¢ogene_atare)'
Cap_ity'
CoalSteam............................ 0,09 1,51 1.53 8.55 25.5%
OtherFossilSteam= ...................... 0.23 0,83 0.83 0.83 6.6%
CombinedCycle......................... 1.27 9,47 15,93 23.19 15.6%
CombustionTurbine/Diesel................. 0.90 5.50 9.34 12.85 14.2%
NuclearPower.......................... 0.00 0.00 0.00 0.00 NIA
PumpedStorage/Other= ................... 0.00 0.00 0.00 0,00 NIA
Renewable'............................ 6.64 13,52 17.49 26.19 7.1%
TotalNonuUIItleeCapability.............. 0.13 30,82 48.11 71.59 10.8%

Cog¢lwltore'......................... _ .74 4,1.49 42.99 44.47 1.4%

Ebctrk:ityDemand
(billionIdlowetthours)
Residential.............................. 919,21 989.52 1,018.47 1,059.51 0.7%
Commercial/other......................... 833.70 960,36 1,002.09 1,022.34 1.0%
Industrial............................... 940.62 1,119.90 1,220,03 1,311,86 1.7%
Transportation........................... 17.39 24,72 38,65 55.7! 6.0%
TotalSells............................. 2,710.92 3,064.49 $,279.24 3,449.43 1.2%
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Table 51. Electric Power and Projections for the United States (Continued)

FleflnmceClme Annual
Growlh

ElectricilySupplyandDemand I 1990-2010

1990 2000 I 2006 2010 (percent)

Net EnergyforLoad(billionidlowatlhours)_°
NetinternationalElectricityImports............ 2.00 26.4,3 28,16 29.94 14,5%
NetInterregionalElectricityImports............ -1.78 .1.72 -1.71 -2.01 0.6%
PurchasesfromNonutilities

(includingcogenerators)11 .................. 116.04 236.95 313.47 429.39 6.8%
GenerationbyUtilities...................... 2,808.14 3,072.39 3,201.41 3,260.46 0.7%
TotalNetEnergyforLoad ................. 2,924.41 3,334.06 3,541.32 3,717.78 1.2%

GenerationbyFuelType
(billionIdiowatthours)
UtilityGeneration
Coal .................................. 1,559.60 1,687.t7 1,741.48 1,886.17 1.0%
Petroleum.............................. 117.02 84.55 90.33 73.91 -2,3%
NaturalGas ............................ 264.09 335.00 392.20 373.39 1.7%
Nuclear................................ 576.86 671.26 679.88 612.06 0.3%

PumpedStorage/Other1= ................... -1.92 -11.05 -11,06 -11.05 9.1%
Renewableis ............................ 292.50 305.46 308.57 325.98 0.5%

TotalUtilityGaneration................... 2,80e.14 3,072.39 3,201.41 3,260.45 0.7%

Coganeratore(billionIdlowatlhour@4 ........ 177.87 210.39 222.75 235.04 1.4%

NonutllityC,_ration IncludingCogeneration
(billionidiowat_oure)
Coal .................................. 0,63 9.31 9.43 54.21 25,0%
Petroleum/Other_5 ........................ 1.04 0.66 0.84 0,41 -4.6%
NaturalGas ............................ 8.91 72.07 119.19 144.41 14.9%
Renewable............................. 28.82 68,61 94.77 138.53 6.2%

TotalNonutllltyGaneration................ 39.40 150.85 224.23 337.58 1t.3%

End-UrnPricesle

(1992centsper Idlowatthour)
Residential............................. 8.5 8.7 9.1 9.8 0.7%
Commercial............................. 7.7 7.6 7.8 8.1 0.3%
Industrial............................... 5.2 5.1 5,2 5.5 0.3%

Transportation........................... 5.1 5.2 5,3 5.4 0,_o
AllSectorsAverage..................... 7.1 7.0 7.2 7.6 O,_P/,

PriceComponents_G
(1992centsper Idlowatthour)

CapitalComponent....................... 3.0 2.7 2.6 2.7 .0.5%
FuelComponent......................... 1.4 1.4 1.6 1.7 1.0%
O&MComponent......................... 2.6 2.6 2.6 2,6 0.1%
WholesalePowerCost..................... 0.1 0.3 0.4 0.6 7.2%

Total ................................ 7,1 7.0 7.2 7,6 0.3%

FuelConsumption(trillionBtu) .............. 1.32 1.66 2.15 2.60 3.4%
Utilitle_T
Coal .................................. 16.10 17,39 17.94 19.39 0.9%
NaturalGas ............................ 2.68 3.66 4.13 3.79 1.4%
Oil ................................... 1.26 0.90 0.98 0.80 -2.2%

Nonutilitles_
Coal .................................. 0.01 0,10 0.10 0.54 25.3%
NaturalGas ............................ 0.06 0.68 1.06 1.26 16.4°/=
Oil ................................... 0.00 0,01 0.01 0.00 7.30
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Table 51. Electric Power and Projections for the United States (Continued)

ReferenceCase Annual
Growth

ElectricitySupplyandDemand I I 1990-2010
1990 2000 2005 2010 (percent)

Emissions(millionshorttons)"
TotalCarbon............................ 472.35 525.39 553.63 595.85 12%
CarbonDioxide .......................... 1,735.35 1,933.06 2,037.94 2,195.36 1.2%
SulfurDioxide............................ 14.53 9.66 8.35 8.28 -2.8%

_Netsummercapabilityisthesteadyhourlyoutputthatgeneratingequipmentisexpectedtosupplytosystemload(exclusiveofauxiliarypower),
as demonstratedbytestsduringsummerpeakdemand.

=Includesoil-,gas-,anddual-firedcapability.
=Otherincludesmethaneandpropaneandblastfurnacegas.
'Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwindpower.
5Cumulativeadditionsalter December31, 1000.
elncludessmallpowerproducers,independentpower producers,andexemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.
7Nameplatecapacityisreportedfor nonutilities.Nameplatecapacityis designatedby themanufacturer.
'Otherincludeshydrogen,sulfur,batteries,chemicals,fishoil,andspentsulfiteliquor.
'Includescogeneratorsat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.Nameplatecapacity

is reportedfornonutilities.Nameplatecapacityis designatedbythemanufacturer.
1°Generationto meetsystemloadbysource.
l_lncludessmallpowerproducers,independentpowerproducers,andexemptwholesalegenerators,whichproduceelectricityfordeliveryto

electricutilities.
UOtherincludesmethane,propane,and blastfurnacegas.
"Includesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solarandwindpower.
14Includescogenerationat industrial,commercial,andotherfacilitieswhoseprimaryfunctionis notelectricityproduction.
"Otherincludeshydrogen,sulfur,bat'¢eries,chemicals,tishoil,andspendsulfiteliquor.
_ePricesrepresentaveragerevenueperkilowatthour.
_71ntheend-useenergyconsumptionstables,projectedfuelconsumptionintheutilitysectorincludesfuelusedbyindependentpowerproducers.

Inthistable,fuelusedbyindependentpowerproducersis includedinthe nonutilitycategory.
"includesfuelconsumptionby independentpowerproducersand exemptwholesalegenerators,whichproduceelectricityfor salesto

utilities.
"Estimatedemissionsfromutilitiesandindependentpowerproducers.
O&M= Operationandmaintenance.
N/A= Notapplicable.
Note: Totalsmay notequalsum of componentsdue to independentrounding.
Sources: 1990 (except for nonutility generationand prices): Energy InformationAdministration(EIA),Electric Power Annual 19Q1,

DOE/EIA-0348(91)(Washington,D.C.,February1993). 1900Nonutilitygeneration: FormEIA-861,"AnnualElectricUtilityReport"and the Form
EIA-867,"AnnualNonutilityPowerProducerReport." TheFormEIA-867is filed by nonutilitiesreportingthe energydelivered,whilethe EIA-861
is filed by electricutilitiesreportingthe energyreceived. Becausethe FormEIA-861collectsdata from the universeof utilities,thesedata are
usedforelectricitysoldto utilities.Ownusedatais fromFormEIA-867. Pricesendall projections: EIA,AEO1994NationalEnergyModeling
SystemrunAEO94B.Dt221934.
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Table 52. Electric Generation by Electricity Market Module Region and Source
(Billion Kilowatthours)

I_ermoo Cue Annual
Qrow_

R_ andSource / lt_0-2010

1990 [ 2000 2006 2010 (parent)

Eat Cenb'alAm Re418blllty
CoordinstlonAgreament(ECAR)
Coal ................................... 442.06 470.72 476.31 487.16 0.5%0
Petroleum............................... 2.11 0.17 0.02 0.02 -20.8%
NaturalGas ............................. 1.44 2.00 17,70 38.84 17.9%
Nuclear................................. 42.77 49.94 49.46 44.54 0.2%

PumpedStorage/_her1 ..................... -0.66 -1.47 -1.47 -1.47 4.1%
Renewables= ............................. 4.63 10.91 14.55 18.08 7.0%
Total ................................. 492_16 63228 SS6_f_ 587.18 0.9%

ElectricFlellabilityCouncilof Texu (ERCOT)
Coal ................................... 61,21 68.49 80.19 68.23 1.8%
Petroleum............................... 0.41 0.28 0.24 0.23 -2.9%
NaturalGas ............................ 81,85 98.46 102.88 106.84 1.3%
Nuclear................................. 15.86 31.20 31.20 30.78 3.4%

PumpedStorage/OtherI ..................... 0.00 0.00 0.00 0.00 N/A
Ranewables= ............................. 1.73 t.59 1.59 2.27 1.4%

Total ................................. 181.06 200.03 210.10 228.36 1.8%

Mid-Atlantickea Coundl(MAAC)
Coal ................................... 103.90 109.52 110.60 130.60 1.2%
Petroleum............................... 11,05 5.73 4.95 3.31 -5.8%
NaturalGas ............................. 6.43 18.59 30.60 25.52 7.1%
Nuclear................................. 72.31 83.38 82.93 65.18 -0.5%

PumpedStorage/Other1 ..................... -1.03 -0.64 .0.64 -0.64 -2.4%
Renewables= ............................. 6.14 7.77 10.44 2124 6.4%

Total ................................. 198.79 224.36 238.88 245.21 1.1%

Mid-AmoricaInterconnectedNetwork(MAIN)
Coal ................................... 109.34 136.96 144.61 157.54 1.6%
Petroleum............................... 0.52 0.03 0.03 0.02 -14.9%
NaturalGas ............................. 0.89 1.23 2.80 5.33 9.3%
Nuclear................................. 91.11 96.91 97.30 91.60 0.0%

PumpedStorage/Other_ ..................... -0.04 -0.15 -0.15 -0,15 7.4%
Renewables= ............................. 2,48 3.80 4.44 5.15 3.7%

Total ................................. 204_I 238.79 249.02 259.47 1.2%

Mld-ContlmmtAreaPowerPool(MAPP)
Coal ................................... 96.48 97.22 103,08 107.48 0.5%,
Petroleum............................... 0.54 0.03 0.05 0.03 -13.9%
NaturalGas ............................. 0.92 2.91 2.95 7.35 11.0%
Nuclear................................. 22,66 24,42 24,36 20.46 -0.5%

PumpedStorage/Other_ ..................... 0.00 0.00 0.00 0.00 N/A
Renewables=............................. 10.85 10.90 11,10 11.38 0.2%

Total ................................. 131.46 136.49 141_,3 146.69 0.6%

Norlt_st PowerCoordinating
Council/NewYork(NPCC/NY)
Coal ................................... 24.62 19.49 18.51 20.69 -0,9%
Petroleum............................... 33.40 24.69 26,13 24.41 -1.6%
NaturalGas ............................. 21.28 19.68 20.77 20.54 -0.2%
Nuclear................................. 23.62 31.63 31.63 24.46 0.2°/(,
PumpedStorage/Other_ ..................... -1.05 .1.86 -1.86 -1,87 2,9%
Renewables= ............................. 28.65 30.84 32.44 37.24 1.3%

Total ................................. 130_2 124.66 127.62 125.47 -02%
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Table 52. Electric Generatlon by Electrlclty Market Module Region and Source
(Continued)
(Billion Kilowatthours)

ReferenceCue Annual
Orowth

lm 2000 2o_ 2OlO (p.rc_t)

Nortl'NmtPowm'Coordlrm_g
Council/NewEngland (NPCC/NE)
Coal ................................... 16.58 16.6G 16,05 16.44 0.0%
Petroleum............................... 28.13 19.05 20.94 15.31 -3.0%
NaturalGas ............................. 6.82 15.09 15,37 15.85 4.3%
Nuclear................................. 37,40 41.82 41,66 32.27 -0.7%

PumpedStorage/Other1 ..................... -0.66 -0.79 -0.79 -0.79 0.9%
Renewables= ............................. 13,00 13.70 16,16 23,11 2.90/0

Total ................................. 101.27 135.53 109,39 102.20 0.0%

Southe=,demEle¢_'icRellRbllity
CouncilRIorida(SERC/STV)
Coal ................................... 53,17 54.92 55,08 70.05 1.4%
Petroleum............................... 25.08 29.68 32.64 27.23 0.4%
NaturalGas ............................. 17.40 43.18 49.70 45.34 4.9%
Nuclear................................. 21.78 25.07 24.94 16.33 .1.4%
PumpedStorage/Other1 ..................... 0.00 0,00 0.00 0.00 N/A
Renewables= ............................. 1.94 2.88 3.17 4.08 3.8%

To'tel ................................. 119.37 156.72 l_.r_ I_.02 1.6%

SoutheasternElectricReliability
Cound_xcludlngFlorida(SERC/SW)
Coal ................................... 289.25 332.02 337.81 393.08 1.5%
Petroleum............................... 1.90 1.63 2.92 2.17 0,7%
NaturalGas ............................. 4.46 17.27 43.88 52.5t 13.1%
Nuclear................................. 147.00 197.68 206.78 203.87 1.6%

PumpedStorage/Other_ ..................... -0.99 .3.35 -3.38 .3.37 6.3%
Renewables= ............................. 38.52 41.18 46.41 51.65 1.5%

Total ................................. 480.14 $$6,_ 634.44 (_.91 1,9%

SouthwestPowerPool (SPP)
Coal ................................... 167.00 189.36 195.70 209.99 1,2%
Petroleum............................... 1.12 0.63 0.92 0.80 .1.7%
NaturalGas ............................. 69,13 64.37 71.32 63.25 .0.4%
Nuclear................................. 37.23 27.20 27.42 27.23 -1.6%

PumpedStorage/OtherI ..................... 0,35 -0.44 -0.44 .0.44 N/A
Renewables= ............................. 8.00 8.11 10.24 12.64 2.3%

Total ................................. 2e2,e2 289._ 306,16 313,45 0.6%

WesternSystemsCoordinatingCoundV
NorthwestPowerPoolArea(WSCC/NWP)
Coal ................................... 77.13 79.28 81.45 81.69 0,3%
Petroleum............................... 0.30 0.15 0.16 0.06 -7.7%
NaturalGas ............................. 2.48 43.79 69.89 81.27 19.1%
Nuclear................................. 11.82 7.19 7.17 7.17 -2,5%

PumpedStorage/Othert ..................... 0.00 -0.59 -0.59 -0.59 N/A
Renewables= ............................. 149.43 161.07 163.29 169.28 0.6%

Total ................................. 241.16 290.89 321.37 338.87 1,7%

WesternSystemsCoordlrmtingCounclVRocky
MountainPowerAreaandArizona(WSCC/RA)
Coal ................................... 106.79 108.21 108.59 119.66 0.6%
Petroleum............................... 0.26 0.22 0.14 0.01 -15.8%
NaturalGas ............................. 5.15 30.17 34.52 27.17 8.7%
Nuclear................................. 20.60 20.58 20.33 20.53 0.0%

PumpedStorage/Other1 ..................... 0,37 -0.37 -0.37 -0.37 N/A
Renewables= ............................. 12.58 14.10 14.64 22.35 2.9%

Total ................................. 145.75 172.90 177.84 189.35 1,3%
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Table ,52. Electric Generation by Electricity Market Module Region and Source
(Continued)
(BillionKilowatthours)

I_l_noe _ Annual
Growth

Regionmd Source ! I 1090-2010t_)0 2ooo =0o5 2OlO (percent)

Wmlem Sym CoordinatingCoundl/
OdNomle.Soub'wnNevadaPower(WSCC/GNV)
Coal ................................... 12.39 13.62 22.93 57.77 8.0%
Petroleum............................... 4.9'3 2.72 2.06 0.71 -9.2%
NaturalGas ............................. 51.88 50.12 49.02 28.00 -3.0°/0
Nuclear................................. 32.69 34.24 34.71 27.65 -0.6%

PumpedStorage/_her1 ..................... 1.79 -1.38 .1.38 -1.37 N/A
Renewables= ............................. 42.92 67.42 74.86 86.07 3.5%

Total ................................. 146.61 166.74 102.20 198.84 1.5%

1Otherincludemethane,propaneandblastfurnacegasforutilitiesandhydrogen,sulfur,batteries,chemicals,fishoil, andspendsulfiteliquor
fornonutllltlos.

tRenowablasincludesconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,and wind
power.

N/A= Noteq:)pUeable.
Notes: Totalsmaynotequalsumof componentsdueto independentrounding.Generationfromelectricutilitiesandnonutilities(excluding

cogenerators);i.e.fromindependentandsmallpowerproducersandexemptwholesalegeneratorswhichproduceelectricityfordeliverytoelectric
utilities.

Sourr,4m:199(3utilitygeneration:EnergyInformationAdministration(EIA),ElectricPowerAnnua/1991,DOE/EIA-0348(g1)(Washington,D.C.,
February1993). 1990 nonuttlitygeneration:EIA, FormEIA-867,"AnnualNonutllityPowerProducerReport."Projections: EIA, AEO1994
NationalEnergyModelingSystemrunAEOg4B.D1221934.
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Table 53. Electricity Generating Capacity by Electricty Market Module Region and
Source
(Thousand Megawatts)

I_e'en_ Cue Annual
erowlh

Regi°nlad S°ur_ J ! 1_0-,0101990 2000 20QG 2010 (l:wcant)

East CtntzalArea Reliability
CooNInationAgreemrNmt(ECAR)
CoalSteam.............................. 84.29 8134 80.98 81.40 -0.2%
OtherFossilSteam1_. ....................... 4.60 3.63 2.84 2.81 -2.4%

CombinedCycle .......................... 0.39 0.39 2.29 7.41 15.8%
CombustionTurbine/Diesel.................. 3,26 6.36 10.64 11.25 6,4%
NuclearPower ........................... 7.63 7.56 7.56 6.81 -0.6%

PumpedStorage/Other= ..................... 3.26 3.26 3,26 3.26 N/A
RenewableSources= ....................... 1.44 3.54 4.10 4.65 6.0%

Total ................................. 104.56 106.09 111,87 117.S9 0.6%

Ekctri¢ReliabilityCouncilof Texu (ERGOT)
CoalSteam.............................. 14.06 16.20 17.08 18.53 1,4%
OtherFossilSteam1 ........................ 30.26 29.73 29.30 28.67 -0.3%

CombinedCycle .......................... 1.05 2.66 4,g9 5.49 8.6%
CombustionTurbine/Diesel.................. 2.28 3.06 3.35 3.47 ?.1%
NuclearPower ........................... 3.63 4,78 4.78 4.78 1.4%

PumpedStorage/other=..................... 0.00 0.00 0.00 0.00 N/A
RenewableSources= ....................... 0.56 0.56 0.57 0.79 1,7%

Total ................................. G1.M GT.00 80.08 6132 0.6%

MkI.Atlmtl¢AreaCoundl (MAAC)
CoalSteam.............................. 17.38 17.80 _7.55 20.30 0.8%
OtherFossilSteam1 ........................ 10.40 8.96 8,36 8.32 -1.1%

CombinedCycle .......................... 0.32 3,51 4,81 5.23 15.0%
CombustionTurbine/Diesel.................. 7.87 9.24 9.67 9.67 1.0%
NuclearPower ........................... 12.59 12.59 12.59 9,90 .1.2%
PumpedStorage/other= ..................... 1.32 1.32 t.32 1.32 N/A
RenewableSources3 ....................... 1.35 1.86 2.28 5.69 7.5%

Total ................................. G1.22 55.27 56.55 _.42 0.0%

Mid-AmericaInterconnectedNetwork(MAIN)
CoalSteam.............................. 27.46 26.44 26.47 27.60 0.0%
OtherFossilSteamI ........................ 3.56 1.31 1.31 1.28 .5.0%

CombinedCycle .......................... 0.00 0.06 0.13 0.13 N/A
CombustionTurbine/Diesel.................. 2.82 9.26 12.35 15.04 8.7%
NuclearPower ........................... 14.86 14.86 14.86 13.59 -0.4%

PumpedStorage/Other= ..................... 0.35 0.35 0.35 0.35 N/A
RenewableSourcess ....................... 0.67 0.77 0.88 0.98 1,9%

Total ................................. 49,73 S3.06 56,14 56.97 0.0%

Mid-ContinentAreaPowerPool(MAPP)
CoalSteam.............................. 21.49 21.21 20.47 19.99 -0.4%
OtherFossilSteam1........................ 0.61 0.36 0.19 O.17 -6.2%

CombinedCycle .......................... 0.09 0.09 0.09 0.09 0.0%
CombustionTurbine/Diesel.................. 4,38 5.15 5,51 7.78 2.9%
NuclearPower ........................... 3.70 3.70 3.70 2.69 -1.6%

PumpedStorage/Other=..................... 0.00 0.00 0.00 0.00 N/A
RenewableSources_ ....................... 3.54 3,56 3.59 3.62 0.1%

Total ................................. 33.82 34.0e 33.55 34.t4 0.1%

NortheastPowerCoordinating
Council/NewYork (NPCC/NY)
CoalSteam.............................. 4.84 4.12 3.96 4.65 -0.2%
OtherFossilSteam_ ........................ 12.86 11.88 11,81 11.76 -0.4%

CombinedCycle .......................... 0,00 0.85 0,85 0.85 NIA
CombustionTurbine/Diesel.................. 3.87 3.90 3,90 3.90 0.0%
NuclearPower ........................... 4.83 4.83 4,83 3.76 -1.3%

PumpedStorage/Other=..................... 1.30 1.36 1,36 1.36 0.2%
RenewableSources= ....................... 4.12 4.43 4.66 6.16 2.0%

Total ................................. 31.82 31_8 31,18 32,= 0.1%
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Table 53. Electricity Generating Capacity by Electricty Market Module Region and
Source (ContlJnued)
(Thousand Megawatts)

l_fmm_ Cue Annual
Qrowlh

IlMI0 2000 20QG 2010 (pwctnt)

Norttuea PowerCoordinating
Coundl/NewEngland(NPCC/NE)
CoatSteam.............................. 2.65 2.71 2.61 2.67 0.0%
OtherFossilSteam_........................ 9.73 8.56 8.27 8.24 .0.8%

CombinedCycle .......................... 1.06 1.44 1.44 1.47 1.6%
CombustionTurbine/Diesel.................. 1.41 1.75 1.75 1.75 1.1%
NuclearPower ........................... 6.56 6.39 6.39 4.31 -2.1%

PumpedStorage/other=..................... 1.68 1.68 1.68 1.68 N/A
RenewableSources= ....................... 2.49 2,92 3.29 5.11 3,7%

Total ................................. 26.G8 215.44 2G.43 25.23 -0.1%

Southeutem Ebclric Reliability
Coundl/Rorlds (SERC/STV)
CoalSteam.............................. 8.86 9.30 9.30 14.03 2.3%
OtherFossilSteam_........................ 13.50 12.52 12.04 11.54 -0.8%
CombinedCycle .......................... 0.64 4.08 4.68 4.74 10.5%
CombustionTurbineK)lesel.................. 4.47 5.84 5.85 5.85 1.4%
NuclearPower ........................... 3.83 3.83 3.83 2.50 -2.1%

PumpedStorage/Other= ..................... 0.(30 0.00 0.00 0.00 N/A
RenewableSources= ....................... 0.37 0.61 0.65 0.77 3.7%

Total ................................. 31.67 _.16 _.35 39.42 1.1%

So_ern Ebctrk:Rellabillly
Council/excludingFlorida(SERC/STV)
CoalSteam.............................. 61.91 62.17 61.40 68.37 0.3%
OtherFossilSteam_........................ 3.26 2.61 2.30 2.20 -1.9%
CombinedCycle .......................... 0.86 2.05 5.97 10.19 13.1%
CombustionTurbine/Diesel.................. 6.35 12.15 12.04 11.99 3.2%
NuclearPower ........................... 25.31 28.92 30.13 29.45 0.6%

PumpedStorage/Other=..................... 4.50 6.78 6.78 6.78 2.1%
RenewableSources= ....................... 11.42 11.60 12.45 13.29 0.8%

Total ................................. 113.61 126.29 131.07 140,27 1.1%

SouthwestPowerPool(SPP)
CoalSteam.............................. 27.26 27,36 28.73 31.85 0,8%
OtherFossilSteam1 ........................ 30.15 27.92 25.74 24.79 -1.0%
CombinedCycle .......................... 1.t 1 1.21 1.56 1.65 2.0%
CombustionTurbine/Diesel.................. 4.26 4.82 5.72 7.12 2.6%
NuclearPower ........................... 5.89 5.89 5.89 5.89 N/A

PumpedStorage/Other= ..................... 0.51 0.51 0.51 0.51 N/A
RenewableSources= ....................... 2.44 2.63 2.97 3.41 1.7%

Total ................................. 71.62 70.34 71,11 76.20 0.2%

WezdernSyClsrnsCoordlna_g Council/
Northwut PowerPool Area(WSCC/NWP)
CoalSteam.............................. 11.16 11,02 11.42 11.45 0.1%
OtherFossilSteam1 ........................ 0.79 0.57 0.47 0.42 -3.20/o
CombinedCycle .......................... 0.49 5.11 8.93 12.03 17.3°/o
CombustionTurbine/Diesel.................. 1.02 2.36 2.36 2.36 4.3%
NuclearPower ........................... 2.20 1.10 1.10 1.10 -3.4%

PumpedStorage/Other=..................... 0.31 0.31 0.31 0.31 N/A
RenewableSources= ....................... 34.44 35.77 36.10 37.02 0.4%

Total ................................. GO.42 66.24 60,70 64.69 1,3%
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Table53. ElectricityGeneratingCapacityby ElectrictyMarket Module Regionand
Source(Continued)
(ThousandMegawatts)

I_erm_ Cue Annual
Orowlh

RegionandSource / 1gg0-2010

I_0 _ 2000 2006 2010 (permmt)

Wemrn Symms CoordN_ng CoundV
MountainPowerAreaand_Izona0NSCC/RA)
CoalSteam.............................. 13.05 13,87 13.80 15.04 0.7%
OtherFossilSteam_ ........................ 2.66 2.12 1.84 1.57 -2.6%

CombinedCycle .......................... 0.84 1.85 3.31 3.58 7.5%
CombustionTurbine/Diesel.................. 1.93 2.53 2.67 2.67 1.6%
NuclearPower ........................... 2.77 2.77 2.77 2.77 N/A

PumpedStorage/Other= ..................... 0.68 0.79 0.79 0.79 0.8%
RenewableSources= ....................... 3+95 4.13 4.26 6.64 2.6%

Total ................................. _.87 26.06 2g.44 _.06 1.2%

W_tern SyWl_nsCoordinatingCouncil/
California-SouthernNevadaPower(WSCC/CNV)
CoalSteam.............................. 5,21 5.21 6.96 1135 4.2%
OtherFossilSteam_........................ 21,70 20.38 19.64 19.44 -0.5%

CombinedCycle .......................... 1.59 3.80 5.33 5.33 6.2°/,,
CombustionTurbine/Diesel.................. 2.60 3.48 3.91 3.91 2.1%
Nucle_'_rPower ........................... 5.79 5,35 5.35 3.19 -2.9%
PumpedStorage/other= ..................... 3.73 3.83 3.83 3.83 0.1%
RenewableSources3 ....................... 15.64 18.61 19.75 21.48 1.5%

Total ................................. _.47 60.66 64.g7 68.93 1.0%

+includesoil-,gas-,andfuelfiredcapacity.
=Otherincludesmethane,propane,blastfurnacegas, hydrogen,sulfur,batteries,chemicals,fishoil,andspendsulfiteliquor.
_Renewablesourcesincludeconventionalhydroelectric,geothermal,wood,woodwaste,municipalsolidwaste,otherbiomass,solar,andwind

power.
N/A= Notapplicable.
Notes:Totalsmaynotequalsumof componentsdueto independentrounding.Capacityforutilitiesandnonutilities(excludingcogenerators).

Utilitycapacityis netsummercapacity,i.e., thesteadyhourlyoutputthatgeneratingequipmentis expectedtosupplytosystemload(exclusive
of auxiliarypower),as demonstratedbytestsduringsummerpeak demand. Nonutilitycapacityis nameplatecapacity,i.e.,the capacityas
designatedbythe manufacturer.

Source: 1990: EnergyinformationAdministration(EIA),E/ectricPowerAnnua/1991,DOA/EIA-O384(gl)0Nashington,D.C., February1993).
ProJeetlonl: EIA,AEO1994NationalEnergyModelingSystemrunAEOg4B.D1221934.
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Table 54. Domestic Refinery Distillation Base Capacity, Expansion, and Utilization
(Millionsof Barrelsper Day)

RderenceCite Annual
Growth

Reglon I I 1990-20101900
2000 j 2006 _ 2010 (percent)

PADOlllrict I
BaseCapacity............................ 1.5 1.6 1.6 1,6 0.3%
CapacityAdditions......................... 0,0 0,0 0.0 0.0 N/A
TotalCapacity............................ 1,5 1.6 1.6 1.6 0.3%
Utilization............................... 83.6 89.3 90.0 90,0 0.4%

PADDistrictII
BaseCapacity............................ 3.3 3.4 3.4 3.4 0.1%
CapacityAdditions......................... 0.0 0.0 0.0 0.0 N/A
TotalCapacity............................ 3.3 3.4 3.4 3.4 0.1%
Utilization............................... 92.0 90.0 90.0 90.0 -0.1%

PADDistrictIII

BaseCapacity............................ 7.2 6.9 6.9 6,9 -0.2%
CapacityAdditions......................... 0.0 0.0 0,1 0.3 N/A
TotalCapacity............................ 7.2 6.9 7,0 7.2 0.09'0
Utilization............................... 85.6 90.0 90.0 90.0 0.3%

PADOllUict IV

BaseCapacity............................ 0.6 0.5 0.5 0,5 -0.5%
CapacityAdditions......................... 0.0 0.0 0.0 0.0 N/A
TotalCapacity............................ 0.6 0.5 0.5 0,5 -0.5%
Utilization............................... 83.5 90.0 90.0 90,0 0.4%

PADOlilrk't V

BaseCapacity............................ 3.1 3.0 3.0 3.0 -0.2%
CapacityAdditions......................... 0.0 0.0 0.0 0.0 N/A
TotalCapacity............................ 3.1 3.0 3.0 3.0 -0.2%
Utilization............................... 87.9 86.6 88.8 89.3 0.1%

UnitedSIIIIR
BaseCapacity............................ 15.6 15,3 15.3 15.3 -0.1%
CapacityAdditions......................... 0.0 0.0 0.1. 0.3 N/A
TotalCapacity............................ 15,6 15.3 15 4 15.6 0.0%
Utilization............................... 87.1 89.3 69.8 89,9 0.2%

PAD= PetroleumAdministrationforDefense.
N/A= Notapplicable.
Source: 1990: EnergyInformationAdministration(EIA),Petro/eumSupp/yAnnua/1{)90,DOF_/EIA-0340(90)(Washington,D,C.,May 1991).

Proleetlone: EIA,AEO 1994NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 55. Lower 48 Crude 011Production and Wellhead Prices by Supply Region

I_wmce _ Annual
Qrow_

1 1 l1.0 2ooo 2oo6 2010 (Ixxc,nt)

Production_

(millionbarrelsperday)
Lower48 Total ........................... 5.58 4.31 4.25 4.35 -1.2%

Lower48 Onshore
Northeast....... ........................ 0.18 0.11 0.11 0.12 -2.0%
GulfCoast ............................. 1.03 0.60 0.64 0.71 -1.8°/,
Midcontinent............................ 0.54 0.37 0.35 0.34 -2.4%
Southwest.............................. 1.44 1.22 1.11 1.02 -1.7%
RockyMountain......................... 0.63 0.59 0.60 0.62 0.0%
WestCoast............................. 0.81 0.74 0.78 0,82 0.1%

Lower48Offshore
Gulf .................................. 0.81 0,50 0,46 0.51 .2.3%
Pacific................................ 0.15 0.18 0.19 0.21 1.8%
Atlantic................................ 0.00 0.00 0.00 0.00 N/A

WellheadPric_ (1992dollarsperbarrel)

Lower48 Average........................ 23.02 20.19 23.99 2e.ge 0.8%

Lower48 Onshore
EastCoast ............................. 24,67 21.03 24.97 27.99 0.6%
GulfCoast ............................. 24.00 2121 25.18 28,23 0.8%
Midcontinent............................ 24.42 20.85 24.83 27.88 0.7%
Southwest.............................. 23.89 20.78 24.71 27.73 0.7%

RockyMountain......................... 23.21 19.74 23.58 26.54 0.7%
WestCoast............................. 19.01 16.42 19.51 21._ 0.7%

Lower48Offshore
Gulf .................................. 23.96 22.02 25.98 29.00 1.0%
Pacific ................................ 18.05 15.06 18.11 20.47 0.6%
Atlantic................................ 0.00 0.00 0.00 0.00 N/A

1Includesleasecondensate.
N/A= Notapplicable.
Notes: Supplyregionsare definedintheAppendix.Totalsmay notequalsumof componentsdueto independentrounding.
Sourcee: 1990lower48 total,Gulf, Pacific,Atlanticproduction:EnergyInformationAdministration(EIA),Petro/eumSupplyAnnual 1990,

DOE/EIA-0340(90)/1(Washington,D.C.,May1991). 1990lower48averagewellheadprice:EIA,Annua/EnergyReview1992,DOE/EIA-0384(92)
(Washington,D.C., June1993);Other1990: EIA,OfficeofIntegratedAnalysisandForecasting.Figuresfor1990datamaydifferfrompublished
daladuetointernalconversionfactorswithintheAEO1994ForecastingSystem.Projections:EIA,AEO1994NationalEnergyModelingSystem
runAEO94B.D1221934.
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Table56. Lower48 NaturalGasProductionandWellheadPricesby SupplyRegion 1R,fereneeC_e Annual
Qrowlh !

1 [ 1111110 2000 2006 2010 (percent)

_odu_tlm(tzlllloncubicfret)_
Lower4eTotal........................... 17.43 18.43 19.64 19.72 0.6%

LOWwU OaCvxe
Norlheast.............................. 0.78 1.19 1.21 1.18 2.1%
GulfCoast............................. 4.38 5.40 5,49 5.64 1.3%
Mldcontlnent............................ 3,38 3.20 3.04 2.83 .0.9%
Southwest.............................. 1.64 1.72 1.63 1.G,3 -0.4%
RockyMountain......................... 1.66 3.11 3.18 3.11 3.2%
WestCoast............................. 0.30 0.24 0,27 0.27 -0.5%

Lowera Offshore
Qulf.................................. 5.23 3.51 4,76 5.09 -0.1%
Pacific................................ 0,0G 0.06 0.06 0.07 1.6%
Atlantic................................ 0.00 0.00 0.00 0.00 N/A

Wallh_dPrlcm
(1_12dol¼rtper_ouundcubicfeet)

Lower411Average........................ 1.e6 2.42 2.119 3,47 3.2%

Lower48Onmhore
EastCoast............................. 2.86 2.86 3.48 4.21 1.9%
GulfCoast............................. 1.78 2.43 2.8G 3.42 3.3%
Mldcontinent ............................ 1.70 2.47 2.89 3.47 3,6%
Southwest.............................. 1.70 2.38 2,84 3.41 3.G%
RockyMountain......................... 1.53 2.22 2.86 3.43 4.1%
WestCoast............................. 2.43 2.49 3.20 3.86 2.3%

Lower4tlOffshore
Gulf.................................. 1.97 2.40 2.81 3.38 2.7%
Pacific................................ 2.97 2.49 3.20 3.86 1.3%
Atlantic................................ 0.00 0.00 0.00 0.00 NIA

'Drymarketedproductionminusnonhydrocarbongasremoved.
N/A= Notapplicable.
Notes:SupplyregionsaredefinedintheAppendix.Totalsmaynotequalthesumofthecomponentsduetoindependentrounding,
Source=:1990lower48totalproduction:EnergyInformationAdministration(EIA),Natura/GasAnnua/I_91,DOE./EIA-OJ31(91)(weshington,

D,C.,October1992). 1990Gulf,Pacific,Atlanticlower48offshoreproduction:EIA,U.$.CrudeOi/,NaturalGas,andNatura/GasLiqu/ds
Reserves,DOE/EIA-0216(90)(Washington,D,C.,September1991).1990lower48averagewellheadprice:EtA,AnnualEnergyReview1992,
DOE/EIA-0384(92)(Washington,D.C.,June1993).Other1990:EIA,Officeof IntegratedAnalysisandForecasting.Figuresfor1990maydiffer
frompublisheddataduetoInternalconversionfactorswithintheAEO1994ForecastingSystem.ProJeGtlone:EIA,AEO1994NationalEnergy
ModelingSystemrunAEO94B.D1221934.
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Table 57. Oil and Gas Reserves

RoktleooCm, Annud

c__. ! ] ,..0i_ =ooo _ 2o,to (wcm)

Crude0111

R,oon_ (U,_ b,,TW)
U.S.Total.............................. 27.56 18.84 17.46 18.31 -2.6%
Lower48Onshore........................ 17.33 11.75 11.46 11.GO -2.0%

Conventional........................... 14.24 9.22 8,32 7.80 -3.0%

EnhancedOilRecovery................... 3.08 2.G3 3.14 3.70 0.9%
Lower48Offshore........................ 3.70 2.28 2.09 2.11 -2.8%
Alaska................................ 6.G2 4.80 3.91 4.71 -1.6%

Room, (_nt_ oub_ _ot)
U.S.Total.............................. 169.3 164.8 156.7 152.4 -0.5%
Lower48 Onshore....................... 127.0 122.8 115.9 113.8 -0.5%

Associated-Dissolved= .................... 17.3 13,3 13,2 13.5 -1.3%
Non.Associated......................... 109.7 109.5 102.7 100.3 -0.4%

Conventional......................... 89.0 76.4 70.6 68.8 -1.3%
Unconventional........................ 20.6 33.2 32.1 31.5 2.1%

TightSands ......................... 13.5 19.1 19.0 19.2 1.8%
CoalBedMethane .................... 5.1 10.8 10.1 9.4 3.1%
DevonianShale ...................... 2.0 3.2 3.0 2.8 1.6%

Lower46 Offshore....................... 33,1 31.8 30.2 27.3 -0.9%
Associated-Dissolved_ .................. 7.1 5.6 5.5 5.7 -1.1%
NorI-Associated......................... 26.0 26.2 24.7 21.6 -0.9%

Alaska ................................ 9.3 10.3 10.6 11.3 1.0¢

'Includesleasecondensate.
2Gaswhichoccursin crudeoil reservoirseitheras tree gas(associated)or as 3='_Jnsolutionwithcrudeoil (dissolved).
Note: Totalsmay notequalsumsdue to independentrounding.
Sourcee: 1990conventional,enhancedoil recoverycrudeoil,unconventional,tightsands,coalbedmethane,devonianshalenaturalgas

reserves:EnergyInformationAdministration(EIA),OfficeofIntegratedAnalysisandForecasting.Other1990: EIA,U.S.CrudeOil, NaturalGas
andNatura/Gas LiquidsReserves,DOE/EIA-0216(90)(Washington,D.C., September1991). Figuresfor1990maydifferfrompublisheddata
dueto internalconversionfactorswithinthe AEO1994ForecastingSystem. Prolectlone: EIA,AEO1994 NationalEnergyModelingSystem
runAEOO4B.O1221934.
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Table 58. Natural Gas Imports and Exports

RdmmceCMe AnnualGrowlh
Vobrncmand Pflc_

I I __°oI_I0 2000 _ 3010 (.mN'ctnt)

Volumu (h'llUoncublctie)

TotalNet Imports.......................... 1.45 2.g'3 3.31 3.85 5.0%
Pipeline

ImportsfromCanada ................... 1.45 2.81 2.96 3.16 4.0%
Exportsto Canada ..................... 0.02 0.14 0.20 0.24 14.0%
ImportsfromMexico.................... 0.00 0.00 0.01 0.16 N/A
ExportstoMexico...................... 0.02 0.05 0.01 0.01 -2.3%

LiquefiedNaturalGas
Imports.............................. 0.08 0.36 0.60 0.80 11.g%
Exports.............................. 0.05 0.05 0.05 0.05 -0.2%

BorderPrice4

(1902dollarsperthousandcubicbet)

AverageImportPrice....................... 2.06 2.42 3.03 3.69 2.9%
PipelineImp_rtPrices

FromCanada.......................... 2.03 2.38 2.96 3.57 2.9%
FromMexico.......................... 0.00 0.00 0.00 0.00 N/A

LNGPrice(includingregasification)........... 2.63 2.74 3.40 4.16 2.3%

N/A= Notapplicable.
Note: Totalsmay notequalsum ofcomponentsdueto independentrounding.
Source=:1990importandexportvolumes:EnergyInformationAdministration(EIA),"U.S.NaturalGasImportsandExports--1991',Natural

GasMonth/y. August 1992,DOE/EIA--0130(92/O8)(Washington,D.C.,September1992). lggopipelineimportpricefromCanadaand1990LNG
price:EIA,NaturalGasAnnual 1991,DOE/EIA-0131(91)0Nashlngton,D.C.,October1992). Other1990: EIA,Officeof IntegratedAnalysisand
Forecasting.Figurestor1990maydifferfromthe publisheddatadueto internalconversionfactorswithinthe AEO1994ForecastingSystem.
ProJectlone:EIA,AEO 1994NationalEnergyModelingSystemrunAEOg4B.D1221934.
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Table 59. Domestic Coal Supply, Disposition, and Prices
New England Census Division

Supply,Consumption, RdmneeCram AnnualGrowth

I I I ...o.omdPrices 1_0 20oo 2oo6 2010 (percent)

Sourcesof Supply(millionshorttons)

Db_lxltlon From
NorthemAppalachia..................... 3.2 3.7 5,8 6.0 3.2%
SouthernAppalachia..................... 2.3 2.8 0.5 0.6 -6.6%
Interior............................... 0.0 0.0 0.0 0.0 N/A
NorthernGreatPlains .................... 0.0 0.0 0.0 0.0 N/A
OtherWest ............................ 0.0 0.0 0.0 0.0 N/A

Non-Contiguous........................ 0,0 0.0 0.0 0.0 N/A

TotalOiztdbution

(excludesexports)1 ................... 6.6 6.6 6.3 6.6 o.r/.

Imports ............................... 0.3 0.5 0.5 0.5 2.1%

TotalSupply .......................... 5.8 7.0 6.8 7.0 1.O%

ConmJmption(millionshorttoM)

Residential/Commercial.................... 0.1 0.1 0.1 0.1 0.5%
Industrial............................... 0.3 0.4 0.5 0.6 3.7%
CokePlants ............................ 0.0 0.0 0.0 0.0 N/A

Electricity.............................. 6.3 6.4 6,1 6.3 0.0%

TotalConsumption..................... 6.8 7.0 6.8 7.0 0.2%

I_.np=ncy'.......................... _.0 o.o o.o o.o N/A

Delivtred Priceo

(linD2do,era per _ort ton)

Industrial............................... 69.94 73.90 74.15 73.54 0.3%
CokePlants ............................ 0.00 0.00 0.00 0.00 N/A

Electricity.............................. 50.56 51.81 55.90 53.23 0.3%

AveragePrlce3 ......................... 61.51 53.18 57.26 55.04 0.3%

_Excludesdistributionto unknowndestinationsfromunknownorigins.
Zlncludesstockchanges.
_/eighted average. Excludesresidential/commercialprices.
N/A= Notapplicable.
Note:Totalmay notequalsumofcomponentsduetoindependentrounding.
Source: 1990 distribution:EnergyInformationAdministration(EIA), Coa/Distribution January-December1990,DOE/EIA-O125(90/4Q)

(Washington,D.C.,April1991). 1990imports:U.S. BureauoftheCensus,FormIM-145. 1990consumerstockwithdrawals:EIA,Quarterly
CoalReport,October.December1991,DOE/EIA-0121(91/4Q)(Washington,D.C.,May1992)andEIA,QuarterlyCce/Report,October.December
1990,DOE/EIA-0121(90/4Q) (Washington,D.C., May 1991). 19g0consumption:residential/commercial,electricity,total industrial,andtotal
consumption:EIA, StateEnergyData Report, ConsumptionEstimatesIg60-1990,DOE/EIA-0214(90)(Washington,D.C., May1992). Other
1990 industrialand coke plantconsumptionestimatedfrom sectoredcoal distribution:Quarterly Coal Report, October-December1990,
DOF_/EIA-0121(90/4Q)(Washington,D.C., May 1991). 1990 delivered prices: Quarterly Coal Report, October.December 1990,
DOE/EIA-0121(90/4Q)(Washington,D.C.,May1991). Projections:EIA,AEO1994NationalEnergyModelingSystemrunAEO94B.Dt221934.
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Table 60. Domestic Coal Supply, Disposition, and Prices
Middle Atlantic Census Division

SupI_/, Co"lumptlo", Rdtnmce Cue AnnualGrowlh

i iand prices 1990 2000 2006 2010 (percent)

Source=ofS.R)Iy(mllUo"_m to.s)

0btrlbution From

NorthernAppalachia..................... 66.5 61.8 55.9 72.2 0.4%
SouthernAppalachia..................... 11.0 5.2 9.7 1.8 .8.8%
Interior............................... 0.0 0.0 0.0 0.0 N/A
NorlhemGreatPlains.................... 0.0 0.3 0.4 1.5 N/A
OtherWest ............................ 0.0 0.0 0.0 0.0 N/A

Non-Contiguous........................ 0.0 0.0 0.0 0.0 N/A

TotalOi_rl_io"

(excludn exports)I ................... 77.4 67._ 66.0 75.4 -0.1%

imports ............................... 0.1 0.1 0.1 0.1 -0.1%

TotalSupply .......................... 77.S 67.4 66.1 7S_, -0.1%

Co"sumptlo. (mUllonshorttons)

Residential/Commercial.................... 1.6 1.4 1.3 1.3 •1.1%
Induslrtal............................... 18.0 6.3 7.3 7.9 -4.0%
CokePlants ............................ 0.0 8.7 7.6 6.6 N/A
Electricity.............................. 54.2 51.1 49.9 59.8 0.5%

TotalConsumption..................... 73.8 87.4 66.1 75.5 0.1%

D_cmpancy'.......................... s.7 0.o .0.1 o.o N/A

Odlw_l prl¢_

(lm dollm Per=hortto.)

Industrial............................... 46.40 41.15 42.51 43.59 -0.3%
CokePlants ............................ 0.00 54.84 58.25 56.80 N/A

Electricity.............................. 41.15 42.28 44.99 43.68 0.3°/o

AvwI_I Price= ......................... 42.46 43.82 48.25 44.83 0.3%

1Excludesdistributionto unknowndestinationsfromunknownorigins.
=Includesstockchanges.
_Neightedaverage.Excludesresidential/commercialprices.
N/A= Notapplicable.
Note:Totalmay notequalsumo!componentsduetoindependentrounding.
Source: 1990 distribution:EnergyInformationAdministration(EIA), Coa/Distribution January-De,ember 1990,DOE/EIA-O125(gO/4Q)

(Washington,D.C., April1991). 1990imports:U.S. Bureauof the Census,FormIM-145. 1990consumerstockwithdrawals:EIA, Quarterly
Coa/Report,October-December1991,DOE/EIA-O121(91/4Q)(Washington,D.C.,May1992)andEIA,QuarterlyCoalReport,October-December
19gO,DOEdEIA-O121(90/4Q)(Washington,D.C., May1991). 1990consumption:residential/commercial,electricity,total industrial,andtotal
consumption:EIA,State EnergyDataReport,ConsumptionEstimates1060.1990,DOE/EIA-0214(90)(Washington,D.C., May1992). Other
1990 industrialand coke plant consumptionestimatedfrom sectoredcoal distribution:Quarterly Coa/Report, October.December1990,
DOE/EIA-O121(90/4Q)(Washington,D.C., May 1991). 1990 deliveredprices: Quarterly Coa/ Report, October-December 19g0,
DOE/EIA-0121(90/4Q)(Washington,D.C.,May1991). ProJeotlona:EIA,AEO1994NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 61. Domestic Coal Supply, Disposition, and Prices
East North Central Census Division

Supply,Conwmpt_, RefermceCae AnnualGrow_

I I iand Prices 1990 2000 2006 2010 (percent)

Source=of Sul_lY (milliontho_ tone)

Ob_IbutlonFrom
NorthernAppalachia..................... 44.2 66.6 71.3 74.9 2.7%
SouthernAppalachia..................... 57.2 70.0 68.2 77.6 1.5%
Interior............................... 66.2 38.1 33.0 25.4 -4.7%
NorthemGreatPLains.................... 45.7 51.6 52.8 56.2 1.0%
OtherWest ............................ 0.9 0.0 1.3 0.0 N/A

Non.Contiguous........................ 0.0 0.0 0.0 0.0 N/A

TotalOiatrl_ion

(excludesexl_ls) _ ................... 2142. 220.3 220.7 234.1 0,4%

Imports ............................... 0.3 0.0 0.ll 0,0 S.0%

TotalSul_ly .......................... 214.6 227.2 227.6 255,0 0.5%

ConlumpUon(millionshorttons)

ResldentiaVCommercial.................... 1.7 1.5 1.4 1.4 -0.9%
Industrial............................... 36.1 20.9 22.8 23.7 -2.1%
CokePlants ............................ 0.0 11.8 10.4 9,2 N/A

Electricity.............................. 171.8 193.1 192.8 199.1 0.7%

TotalConsumption..................... 209.0 227.3 227.5 233,4 0.5%

l:)b_epmcy_ .......................... 4.0 -0.1 0.1 1.0 -8.3%

OellveredPrlcee

(1992dollarsper shortton)

Industrial............................... 45.13 38.50 40,81 41.09 -0.5%
CokePlants ............................ 0.00 56.44 63.77 61.99 N/A
Electricity.............................. 35.40 34.95 37.22 41.15 0.8%

AveragePrice_ ......................... 37.0g 30.61 38.80 41.97 0.6%

1Excludesdistributionto unknowndestinationsfromunknownorigins.
=includesstockchanges.
_Neightedaverage. Excludesresidential/commercialprices.
N/A= Notapplicable.
Note:Total maynotequalsumof componentsdueto independentrounding.
Source: 1990distribution:EnergyinformationAdministration(EIA), Coal Distribution January-December19Q0,DOF_JEIA-O125(gO/4Q)

(Washington,D.C.,April1991). 1990imports: U.S. Bureauof theCensus,FormIM-145. 1990consumerstockwithdrawals:EIA,Quarterly
Coa/Report,October-December1991,DOF_JEIA-0t21(91/4Q)(Washington,D.C.,May1992)andEIA,QuarterlyCoalReport,October.December
1990,DOEJEIA-O121(gO/4Q)(Washington,D.C., May 1991). 1990consumption:residential/commercial,electricity,totalindustrial,and total
consumption:EIA, StateEnergyData Report,ConsumptionEstimates 1960-1990,DOE/EIA-0214(90)(Washington,D.C., May1992). Other
1990 industrialand coke plantconsumptionestimatedfromsectoralcoal distribution:Quarterly Coal Report, October.DecemberI_0,
DOFJEIA-O121(gO/4Q)(Washington,D.C., May 1991). 1900 delivered prices: Quarterly Coal Report, October-December I090,
DOFJEIA-0121(90/4Q)(Washington,D.C.,May1901). Projections:EIA,AGO1994NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 62. Domestic Coal Supply, Disposition, and Prices
West North Central Census Division

Supply,Consumption, P,efmmceCase AnnualGrowlh

1 I tendPrices 1990 2000 2006 2010 (percent)

Sourcesof Supply(millionshorttons)

DbldbutionFrom

NorthernAppalachia..................... 0.1 0.0 0.0 0.0 N/A
SouthernAppalachia..................... 0,9 2.6 4.2 4.2 8.0°/o
Interior............................... 24.2 26.8 21,2 21.6 -0.6%
NorthernGreatPlains .................... 91,3 100.7 111.0 125.4 1.6%
OtherWest............................ 0.7 0.3 2.6 0.8 0.8%
Non-Contiguous........................ 0.0 0.0 0.0 0.0 N/A

TotalDistribution

(excludesexports)1 ................... 117.3 130.4 130.1 152.0 1.3%

Imports ............................... 0.0 0.0 0.0 0.0 N/A

TotalSupply .......................... 117.8 130.4 139.1 152.0 1.3"/,

Consumptlon(mUllonshorttons)

Residential/Commercial.................... 0.9 0.9 0.8 0.6 -1.8%
Industrial............................... 12.0 14.7 15.9 16.7 13%
CokePlants ............................ 0.0 0.0 0.0 0.0 N/A

Electricity.............................. 109.4 114.9 122.3 134.7 1.3%

TotalConsumptlon..................... 116.3 130.6 139.1 152.0 1.3%

I)tscrepency2 .......................... 1.5 -0.2 0.0 -0.1 N/A

gellve¢=lPrices

(1992dollars pershortton)

Industrial............................... 37.54 20.79 22.38 30.81 -1.0%
CokePlants ............................ 0.00 0.00 0.00 0.00 N/A

Electricity.............................. 20.98 2325 25.03 34.70 2.5%

AveragePrice3 ......................... 22.70 22.96 24.73 34.27 2.1%

1Excludesdistributionto unknowndestinationsfromunknownorigins.
=Includesstockchanges.
_Neightedaverage. Excludesresidential/commercialprices.
N/A=Not applicable,
Note:Totalmaynot equalsum ofcomponentsduetoindependentrounding.
Source: 1990 distribution:EnergyInformationAdministration(EIA), Coa/ DistributionJanuary.December1990, DOE/EIA-0125(90/4Q)

(Washington,D.C., April1991). 1990imports:U.S. Bureauof the Census,FormIM-145. 1990consumerstockwithdrawals:EIA, Quarter/y
CoalReport,October-Decemberf ggf, DOE/EIA-0121(91/4Q)(Washington,D.C.,May1992)andEIA,QuarterlyCoalReport,October-December
19gO,DOF_./EIA-0121(90/4Q) (Washington,D.C., May 1991). 1990 consumption:residential/commercial,electricity,total industrial,andtotal

consumption:EIA,State EnergyData Report,ConsumptionEstimates1960-19g0,DOE/EIA-0214(90)(Washington,D.C., May 1992). Other
1990 industrialand coke plant consumptionestimatedfrom sectoralcoal distribution: Quarter/yCoa/ Report, October-Decembarlg90,
DOE/EIA-O121(OO/4Q)(Washington,D.C., May 1991). 1900 delivered prices: Quarter/y Coa/ Report, October-December fggO,
DOE/EIA-O121(gO/4Q)(Washington,D.C.,May1991). Projections:EIA,AEO 1994NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 63. Domestic Coal Supply, Disposition, and Prices
South Atlantic Census Division

Supply,Consumption, RdemnceCMe AnnualGrowlh

1 J [and PriceQ 1900 2000 2006 2010 (percent)

Sourcesof Supply(millionshorttons)

DistributionFrom

NorthernAppalachia..................... 33.8 43.2 48.4 55.8 2.5%
SouthernAppalachia; .................... 105.1 101.5 103.7 107.6 0.1%
Interior............................... 16.2 9.9 10.3 11,3 -1.8%
NorthernGreatPlains .................... 2.2 2.9 2.9 27.3 13.4°/,,
OtherWest ............................ 0.0 0.0 0.0 0.0 N/A
Non-Contiguous........................ 0.0 0.0 0.0 0.0 N/A

Total Distribution

(excludesexports)1 ................... 157.2 157.4 168.3 201.9 1.,_

Imports ............................... 1.1 6.2 8.2 6.3 9.1%

TotalSupply .......................... 158.3 163.6 171.4 208.2 1.4%

Consumption(millionshorttons)

Residential/Commercial.................... 0.7 0.7 0,7 0.6 -0.5%
Industrial............................... 20.6 18.8 20.9 22.4 0.4%
CokePlants ............................ 0.0 3.1 2.7 2.4 N/A
Electricity.............................. 128.1 141.1 147.1 183.1 1.8%

TotalConsumption..................... 149.5 163,7 171.3 208.5 1.7%

Discrepancy_ .......................... 8.8 -0.1 0.1 -0_1 N/A

DeliveredPrices

(1992dollarsper shortton)

Industrial............................... 44.72 50.10 53.80 55.11 1.0%
CokePlants ............................ 0.00 54.34 59.27 59.15 N/A

Electricity.............................. 44.67 48.56 50.96 50.12 0.6%

AveragePrice3 ......................... 44.68 48.85 51.44 50.76 0.6%

1Excludesdistributionto unknowndestinationsfrom unknownorigins.
2Includesstockchanges.
3Weightedaverage. Excludesresidential/commercialprices.
N/A = Notapplicable.
Note:Total maynot equalsum of componentsdueto independentrounding.
Source: 1990 distribution: EnergyInformationAdministration(EIA), Coal DistributionJanuary-December1990, DOE/EIA-O125(90/4Q)

(Washington,D.C.,April 1991). 1990imports:U.S.Bureauof theCensus,FormIM-145. 1990consumerstockwithdrawals:EIA, Quarterly
CoalReport,October-December1991,DOE/EIA-0f21(91/4Q)(Washington,D.C., May1992)andEIA,QuarterlyCoa/Report,October-December
1990,DOE/EIA-0121(90/4Q)(Washington,D.C., May 1091). 1990consumption:residential/commercial,electricity,total industrial,andtotal
consumption:EIA,State EnergyData Report,ConsumptionEstimates1960-1990,DOE/EIA-0214(90)(Washington,D.C., May1992). Other
1990 industrialand coke plantconsumptionestimatedfrom sectoralcoal distribution:Quarterly Coal Report, October-December1990,
DOE/EIA-0121(90/4Q)(Washington,D.C., May 1991). 1990 delivered prices: Quarter/)/ Coal Report, October-December1990,
DOE/EIA-0121(90/4Q)(Washington,D.C.,May1901). Projections:EIA,AEO1994NationalEnergyModelingSystemrunAEOO4B.D1221934.
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Table 64. Domestic Coal Supply, Disposition, and Prices
East South Central Census Division

supply,consumption, RdermceC_e AnnualQrow_

! 1 1.,,0and Prices 1990 2000 2006 2010 (percent)

Sourcesof supply (milliondim1tone)

D_b'lbuUonFrom
NorthernAppalachia..................... 0.8 0.0 6.3 7.6 11.9%
SouthernAppalachia..................... 55.9 62.1 68.5 73.9 1,4%
interior............................... 37.2 34.6 21,9 15.2 -4,4%
NorthernGreatPlains.................... 0.4 0.0 0.0 0.0 N/A
OtherWest ............................ 0.0 0.0 0,0 0.0 NIA

Non-Contiguous........................ 0.0 0.0 0.0 0.0 N/A

TotalObtrlbutk_

(excludesexports)' ................... 94.,1 9e.e ge.7 96.7 0,1%

imports ............................... 0.0 0.1 0.2 0.6 N/A

TotalSupply .......................... 94.3 96.8 9e.9 97.3 0.2%

Consumption(rnllllonshorttoni)

Residential/Commercial.................... 0.5 0.4 0.4 0.4 -1.2%
Industrial............................... 13.1 10.2 11.2 12.2 -0.4%
CokeRants ............................ 0.0 3.3 2.9 2.5 N/A

Electricity.............................. 77.6 82.9 82.5 82.1 0.3%

TotalConsumption..................... 91.1 96.9 g7.0 97.2 0.3%

D_crepancy_ .......................... 3.1 0.0 .0.1 0.0 -194%

DeliveredPric_

(1992dollarsper zhortton)

Industrial............................... 45.60 46.24 50.93 52.01 0.7%
CokePlants ............................ 0.00 54.27 60.20 57.67 N/A

Electricity.............................. 36.26 39.71 43,07 43.65 0.9%

AverageI_lces ......................... ,17.61 40.90 44.49 45.07 0.9%

IExctudesdistributiontounknowndestinationsfromunknownorigJns.
=Includesstockchanges.
_Neightedaverage. F, _ludesresidential/commercialprices.
N/A= Notapplicable.
Note:Totalmaynot equalsumofcomponentsduetoindependentrounding.
Source: 1990 distribution:EnergyInformationAdministration(EIA), Coa/Distribution January-December1990,DOE/EIA-Ot25(gO/4Q)

(Washington,D.C., April1991). 1990imports:U.S. BureauoftheCensus,FormIM-145. 1990consumerstockwithdrawals:EIA,Quarter!y
CoalReport,October.DecemberI g91,DOE/EIA-0121(01/4Q)(Washington,D.C.,May1992)andEIA,Quarter/yCoalReport,October-December
1990,DOE/EIA-O121(9014Q)(Washington,D.C., May 1991). 1990consumption:residential/commercial,electricity,total industrial,and total
consumption:EIA,State EnergyData Report,ConsumptionEstimateslg60-19gO,DOE/EIA-0214(90)(Washington,D.C.,May 1992). Other
1990 industrialand coke plant consumptionestimatedfromsectoralcoal distribution:QuartertyCoa/Report, October-December1990,
DOE/EIA-Ot21(90/4Q)(Washington,D.C., May 1991). 1990 deliveredprices: Quarterly Coa/ Report, October.December 1990,
DOE/EIA-0121(90/4Q)(Washington,D.C.,May1991). ProJeetlono:EIA,AEO1994NationalEnergyModelingSystemrunAEO94B.D1221934.
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Table 65. Domestic Coal Supply, Disposition, and Prices
West South Central Census.Division

supply,conwmptlo., RderenoeCam Annu_Growlh

and Prlcee 1990 2000 2005 2010 (percent)

s_ur_ofsu_/(m,lk=Jh_tto.=)

01nlbution From

NorlhemAppalachia..................... 0.0 0.0 0.0 0.0 N/A
SouthernAppalachia..................... 0.5 1.0 0,2 1.2 4.6%
Interior............................... 60.2 64.4 69.5 80.9 1.5%
NorthernGreatPlains .................... 67.4 76.9 78.7 73.3 0.4%
OtherWest............................ 2.6 0.6 3,0 0.7 .6.5%

Non.Contiguous........................ 0,0 0.0 0.0 0.0 N/A

TotalOlmlxltlon
(axdudN oxpats)1 ................... 130.7 14.t.0 161.S 166.1 0.g%

Imports ............................... O.O 0.1 0,1 0.2 N/A

TotalSupply .......................... 130.7 143.1 151.7 16U 0.ffi6

Conwnption (mlBond_orttons)

Residential/Commercial.................... 0.0 0.0 0.0 0.0 N/A
Industnal............................... 5.8 7.2 6.8 9.1 2.3%
CokePlants ............................ 0.0 0.0 0.0 0.0 N/A
Electricity.............................. 125.7 135.9 145.0 146,1 0.8%

TotalConsumption..................... 131.6 143.2 161,8 lU.I 0.8%

Obcrepancy_ .......................... -0.6 -0.1 ,,0,1 1.0 N/A

DeliveredPric_

(1_ dollarsper _ort ton)

Industrial............................... 22.77 20.59 24.48 20.57 .0.5%
CokePlants ............................ 0.00 0.00 0.00 0.00 N/A
Electricity.............................. 24.45 25,71 25.48 34,58 1.7%

AveragePrioe5 ......................... 24.37 25.45 26.41 _1.76 1.(P_

1Excludesdistributionto unknowndestinationsfromunknownorigins.
Zlncludesstockchanges.
_Neightedaverage, Excludesresidential/commercialprices.
N/A= Notapplicable.
Note:Totalmaynotequalsum ofcomponentsclueto independentrounding.
Source: 1990 distribution:EnergyInformationAdministration(EIA), Coa/Distribution January-Deoember1990,DOE/EIA-O125(90/4Q)

(Washington,D.C.,April lggl). 1990imports:U.S. Bureauof the Census,Form IM.145. 1990consumerstockwithdrawals:EIA, Quarterly
CoalReport,October.Deoember1;)91,DOF_JEIA-0121(91/4Q)(Washington,D,C,,May1992)andEIA,QuarterlyCoalReport,October-December
1990,DOE/EIA-O121(90/4Q)(Washington,D,C., May 1991). 1990 consumption:residential/commercial,electricity,totalindustrial,andtotal
consumption:EIA,StateEnergyData Report,ConsumptionEstimates1960-1990,DOE/EIA-0214(_)O)(Washington,D,C., May1992). Other
1990 industrialand coke plant consumptionestimatedfromsectoralcoal distribution: Quarterly Coal Report, October.De.ember I_0,
DOEJEIA-O121(90/4Q)(Washington,D,C., May 1991). 1990 delivered prices: Quarterly Coa/ Report, October.December 1990,
DOEJEIA-O121(90/4Q)(Washington,D,C.,May1991), Projectlone:EIA,AEO1;)94NationalEnergyModelingSystemrunAEOg4B.D1221934,
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Table 66. Domestic Coal Supply, Disposition, and Prices
Mountain Census Division

Supply,Consumpllon, ReferenceCase AnnualGrowth

J 1990-2010andPrices 1990 2000 2005 2010 (percent)

Sourcesof Supply(millionslltortto,a)

Ob_ibutionFrom

NorthernAppalachia..................... 0.0 0.0 0.0 0.0 N/A
SouthernAppalachia..................... 0.0 0.0 0.0 0.0 N/A
Interior............................... 0.0 0,0 0.0 0.0 N/A
NorthernGreatPlains .................... 41.7 46.7 46.0 50.8 1.0%
OtherWest ............................ 65.4 61.5 67.8 85.3 1.3%
Non.Contiguous........................ 0.0 0.0 0.0 0.0 N/A

TotalDbtribution

(excludesexports)1 ................... 107.1 108.2 113.8 136.0 _.2%

Imports ............................... 0.0 0.0 0.0 0.0 N/A

TotalSupply .......................... 107.2 106.2 113.8 136.0 1.2%

Conzunption(millionshorttons)

Residential/Commercial.................... 0.0 0.6 0.6 0.5 N/A
Industrial............................... 6.7 4.9 5.2 52 -1.2%
CokePlants ............................ 0.0 0.9 0.8 0.7 N/A

Electricity.............................. 100.5 101.7 107.2 129.6 1.3%

TotalConQumption..................... 107.2 108.2 113.8 136.0 1.2%

Discmpmcy= .......................... 0.0 0.0 0.0 0,0 N/A

DeliveredPrices

(1992dollarspershortton)

Industrial............................... 35.42 36.69 37.09 45.83 1.3%
CokePlants ............................ 0.00 41.71 41.43 42.50 N/A
Electricity.............................. 23.68 27.54 26.93 33.94 1.8%

AveragePrice= ......................... 24.38 28.08 27.50 34.44 1.7%

1Excludesdistributionto unknowndestinationsfromunknownorigins.
=Includesstockchanges.
_Veightedaverage. Excludesresidential/commercialprices.
N/A= Notapplicable.
Note:Totalmaynotequalsumof componentsdueto independentrounding,
Source: 1990 distribution:EnergyInformationAdministration(EIA), Coa/Distribution January-December1990,DOE/EIA-O125(OO/4Q)

(Washington,D.C., April1991). 1990 Imports:U.S. Bureauof theCensus,FormIM-145. 1990consumerstockwithdrawals:EIA, Quarter/y
CoalReport,October-December1991,DOE/EIA-O121(91/4Q)(Washington,D.C.,May1992)andEIA,Quarter/yCoa/Report,October-December
1990,DOE/EIA-O121(90/4Q)(Washington,D.C., May 1991). 1990consumption:residential/commercial,electricity,total industrial,and total
consumption:EIA,StateEnergyData Report,ConsumptionEstimates1960-1990,DOF_./EIA-0214(90)(Washington,D.C., May1992). Other
1990 industrialand coke plantconsumptionestimatedfromsectoralcoal distribution:Quarter/y Coa/ Report, October-December1990,
DOE/EIA-O121(90/4Q)(Washington, D.C., May 1991). 1990 delivered prices: Quarter/y Coal Report, October-December 1990,
DOE/EIA-Ot21(90/4Q)(Washington,D.C.,May199t). Prolectlone:EIA,AEO1994NationalEnergyModelingSystemrunAEO94B.D1221934
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Table 67. Domestic Coal Supply, Dlsposltion, and Prlces
Paclflc Census Dlvlslon

Supply,Consumption, RelwanceCa** AnnualGrowth

1 I [_and Prices 1990 2000 200_ 2010 (pwcant)

Souroanof Supply(millionIhort tons)

OblrlbulionFrom
NorthernAppalachia..................... 0.0 0.0 0,0 0.0 NIA

SouthernAppalachia..................... 0.0 0,0 0.0 0,0 NIA
Interior............................... 0,0 0,0 0,0 0.0 NIA
NorthernGrealPlains.................... 1.4 5,2 5.0 5.4 7.0%
OtherWest............................ 8.0 6.3 6,4 6.0 -1,4%

Non-Contiguous........................ 0,8 0.4 0.4 0.4 -3.2%

TotalOi_'l)utlon

(excludesexports)1 ................... 10.2 11.9 11.9 11.9 0.8%

Imports ............................... 0.4 1.9 2.0 2,1 8.7%

TotalSupply ........................ .. 10,5 13.8 13.9 14.0 1.4%

Consump.on (million_orl to,w)

Residential/Commercial.................... 0.6 0.5 0.5 0.5 .1,1%
Industrial............................... 3.? 3.2 3.3 3.4 0.3%
CokePlants............................ 0.0 0.0 0,0 0.0 NIA

Electricity.............................. 6.0 8.7 8.5 8.5 1.8%

TotalConsumption..................... 9.8 12.4 12.4 12.4 1.2%

Obctepancy' .......................... 0.8 1.4 1.5 1,6 3.6%

Dellw,d Prices

(1992dollarsperthort ton)

Industrial............................... 68.87 33.26 32.82 33.79 .1.8%
CokePlants............................ 0.00 0.00 0.00 0,00 N/A

Electricity.............................. 26,06 22.42 21.41 34.57 1.4%

AveragePrlce+ ......................... 34.02 25.31 24.62 34.35 0.0%

_Excludesdistributiontounknowndestinationsfromunknownor,gins.
_Includesstockchanges.
_/eightedaverage.Excludesresidential/commercialprices.
NIA= Notapplicable.
Note:Totalmay notequalsum ofcomponentsduetoindependentrounding.
Source: 1990distribution:EnergyInformationAdministration(EIA),CoalDtstributlonJanuary-DecemberIggO,DOE/EIA-O125(9014Q)

(Washington,D.C.,April1991).1990imports:U.S.BureauoftheCensus,FormIM-145.1990consumerstockwithdrawals:EIA,Quarterly
CoalReport,October-December1991,DOE/EIA-Ot2I(gi/40)(Washington,D.C.,May 1992)andEIA,QuarterlyCoalReport,October.December
19Q0,DOE/EIA-Ot21(9014Q)(Washington,D.C.,May 1991). 1990consumption:residential/commercial,electricity,totalindustrial,and total
consumption:EIA,StateEnergyDataReport,ConsumptionEstimatesIg60-Ig_)O,DOE/EIA-0214(90)(Washington,D.C.,May 1992),Other
1990industrialand cokeplantconsumptionestimatedfromsectoralcoaldistribution:QuarterlyCoalReport,October-DecemberI_)90,
DOE/EIA-Ot21(90/4Q)(Washington,D.C.,May 1991). 1990 deliveredprices:QuarterlyCoalReport,October-DecemberIg90,
DOE/EIA-OI21(90/4Q)(Washington,D.C.,May 1991).ProJeatlorm:EIA,AEO 1994NationalEnergyModelingSystemrunAEO94B.D1221934
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Table 68. Domestic Coal Supply, Disposition, and Prices
United States

Supply,Conmuml_Ion, RdemmCue AnnualQrowlh

IJ I ,,,.o,oandPtloea 11)00 2000 2008 2010 (peroent)

Sourcesof Supply(million abort tons)

Oinbutlon From

NorthernAppalachia..................... 148.6 175.4 187.8 216.4 1.9%
SouthernAppalachia..................... 232.9 245.2 255.0 266.9 0.7%
interior............................... 204.0 173.8 156,0 154.3 -1.4%
NorthernGreatPlains.................... 250.2 284.4 296.8 339.9 1.5%
OtherWest............................ 77.5 68.7 81.2 92.8 0.9%

Non-Contiguous........................ 0.8 0.4 0.4 0.4 .3.2%

TotalOl_'l=ution
(excludesexports)_ ................... 914.0 047.0 977.1 1,070.0 0.8%

Imports ............................... 2.7 9.7 10.0 10.6 7.1%

TotalSupply .......................... 916.6 967.e 967.1 1,001.4 0.6%

Coneumptlon(million_ort tons)

ResidentiaVComrt_rcial.................... 6.7 6.1 5.9 5.5 -1.0%
Industrial............................... 76.3 86.9 94.1 101.4 1.4%
CokePl_'_ts............................ 38.9 27.8 24.3 21.4 -3.0%
Electricity.............................. 773.5 838.9 862.4 950.4 1.0%

TotalConsumption..................... I,)6,6 967,7 9ee.8 1,076.6 0.9%

_¢y= .......................... 21.2 -0.2 0.3 2.8 -9.7%

DeliveredPticm

(1902dollarsper shortton)

Industrial............................... 35.85 37,43 40.37 42.30 0.8%
CokePlants ............................ 50.93 55.81 60.38 58.91 0.7%
Electricity............................. 32.49 34.11 35.52 40.32 1.1%

AveragePrice_ ......................... _.16 36.06 36.60 40.68 1.1%

_Excludesdistributionto unknowndestinationsfromunknownorigins.
1Includesstockchanges.
_/Veightedaverage. Excludesresidential/commercialprices.
_/A = Notapplicable.
hote:Totalmaynotequalsumofcomponentsdueto independentrounding.
SJUrr.,e: 1090 distribution:Energy_nformaflonAdministration(EIA), Coal DistributionJanuary.DecemberlggO, DOE/EIA-O125(gO/4Q)

(Washington,D.C., April1991). 1990imports:U.S. Bureauof theCensus,FormIM-145. 1990consumerstockwithdrawals:EIA,Quarterly
CoalReport,October-December1991,DOE/EIA-0121(91/4Q)(Washington,D.C.,May1992)andEIA,QuarterlyCoalReport,October.December
1990,DOE/EIA-O121(gO/4Q)(Washington,D.C., May 1991). 1990consumption:residential/commercial,electricity,totalindustrial,andtotal

consumption:EIA,StateEnergyData Report, ConsumptionEstimatesI960.Igg0, DOE/EIA-0214(go)(Washington,D.C.,May 1992). Other
lggo industrialand coke plant consumptionestimatedfromsectoralcoal distribution:Quarterly Coal Report, October.December1990,
DOF_JEIA-O121(go/4Q)(Washington,D.C., May 1091). 1990 deliveredprices: Quarterly Coal Report, October-Deoember 1990,
DOE/EIA-O121(gO/4Q)(Washington,D.C.,May1091). ProJectlone:EIA,AEO1994NationalEnergyModelingSystemruP,AEOg4BD1221934.
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Table 69. Coal Production and Mlnemouth Prlces by Reglon

RefwenceCase Annual
Orowth

SupplyR, gim, l i ,.2010tsmo 2ooo 2oos 2OlO (p,rc,nt)

_oduetlon (million,hort ton, peryear)

NorthernAppalachia....................... 165.90 181,86 198,20 229.80 1.6%
SouthernAppalachia....................... 323.10 341.77 348.59 352.68 0.4%
Interior................................. 205.70 179.34 162.93 168,99 -1,0%
NorthGreatPlains......................... 251.10 294.19 308,06 349.47 1.7%
OtherWest .............................. 81.60 81.87 101,65 119.77 1.9%

Non-Contiguous.......................... 1.70 1,72 1.71 2.19 1.3%

Appalachian.............................. 4_9.00 523.63 546,79 582.48 0,9%
Interior................................. 205.70 179,34 162.93 168.99 -1,0%
Wesl................................... 334.40 377.78 411.41 471.43 1.7%

EastofMississippiRiver .................... 630.20 629.89 629.68 649.85 0.2%
WestofMissi:ss_ppiRiver.................... 398.90 450,67 491.44 573.05 1.8%

U.S.Total ............................... 1,029.10 1,0eo.?s 1;121,15 1,222.90 o.g%

MlrmnouthPrlces(1992dollarsper shortton)

NorthernAppalachia....................... W 32.39 34.76 35,05 N/A
SouthernAppalachia....................... W 36.20 40.13 39.76 N/A
tnierJor................................. 22.89 21.81 22.12 23.33 O.1%
NorthGreatPlains......................... 9.06 10.14 10.75 24.06 5.0%
OtherWest .............................. W 26.13 24.06 27.35 N/A

Non.Contiguous.......................... W 21,87 20,90 22.04 N/A

Appalachia.............................. 30.83 34.68 38.18 37.90 1.0%
Interior................................. 22.89 21.81 22.12 23,33 0,1%
West................................... 12.38 13.66 14.08 24.89 3,6%

EastofMississippiRiver .................... 29.98 33,43 37.02 37.34 1.1%
WestofMississippiRiver.................... 12.60 13,92 14.17 23.53 3.2%

U.S.Total ............................... 23.22 25:29 27.00 30.87 1.4%

Appalachia:PA,OH,MD,WV,VA,TN,AL,GA,EASTKY
Interior:MI,IL,IN,IA,MO,KS,AR,@K,LA,TX,WESTKY
West:ND,SD,MT,WY,CO,UT,AZ,NM,WA,OR,AK,CA
W = Withheldto preventdisclosureof proprietarydata.
N/A= Notapplicable.
Note: Totalsmaynotequalsumof componentsdueto independentrounding.
Source: 1990: EnergyInformationAdministration(EIA),Coa/Production1990,DOE/EIA-O118(90)(Washington,D,C.,September

1991),Tables1, 17,and 19. Projections: EIA,AEO1994NationalEnergyInformationSystemrun AEOO4B.D1221934.
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Table 70. Coal Production by Region and Type
(MillionShortTonsper Year)

I_wence Case Annual
Qrowlh

SupplyRegionsmd CoelTypes

[ ] 1,2010I_M)O 2000 2005 2010 (percqlt)

Appalachia............................... 488.99 523.63 546.78 582.48 0.9%

Bituminout ............................. 488._ 523.63 646.78 592.48 O.(P/,
LowSulfur ............................. 60.85 131.39 156,60 188.70 5.8%
MediumSulfur........................... 339,04 309.15 297,22 296.51 .0.7%
HighSulfur............................. 89,11 83.09 92.97 97,26 0.4%

Ugnite(medium=mlfur).................... 0.00 0.00 O.O0 0.00 N/A

InWtor .................................. 205.f_ 179.34 162.93 168.99 .1.(P/e

Bituminous.............................. 147.07 117.58 97,15 93,16 .2.3%
LowSulfur ............................. 0.77 0.88 2,12 2.27 5.8%
MediumSulfur........................... 18.94 35.56 44.17 50.99 5.1%
HighSulfur............................. 127.36 81.14 50.86 39.90 .5.6%

Lignite ................................ 58.59 61.76 65.79 75.82 1.3%
MediumSulfur........................... 43.18 48.74 50.07 63.48 1.9%
HighSulfur............................. 15.40 13.02 15.72 12.35 -1.1%

West ................................... 334.43 377.78 411.41 471.43 1.7%

Bituminous.............................. 60,65 62.25 83.01 108.70 3.0%
LowSulfur ............................. 54.82 56.82 75.18 95.34 2.8%
MediumSulfur.......................... 5,83 5.43 7.81 13.35 4.2%
HighSulfur............................. 0.00 0.00 0.02 0.01 N/A

Sub-Bituminous........................... 244,27 287,11 298,86 329.54 1.5%
LowSulfur ............................. 189.61 233.17 241.81 248.48 1.4%
MediumSulfur........................... 50.60 52,72 55.63 79.46 2.0%
HighSulfur ............................. 1.07 1.22 1.42 1.59 2.0%

Lignite ................................. 29.50 28.43 29.55 33.20 0.6%
LowSulfur ............................. 0.10 0.08 0.09 0,10 -0,1%
MediumSulfur........................... 26.55 25.54 26.67 29,84 0,6%
HighSulfur............................. 2.86 2.71 2.78 3.27 0.7%

Subtotals:All Regions

Bituminous............................... 696,71 703.46 726.94 784.34 0.6%
Sub.Bituminous........................... 244,27 287.11 298.86 329.54 1.5%
Lignire .................................. 88.09 90.18 95.33 109.02 1,1%

LowSulfur............................... 306,15 422.34 475.80 534.89 2.8%
MediumSulfur ............................ 487,14 477.24 481.57 533.63 0.5%

HighSulfur............................... 235,79 181.17 163.76 154.37 -2,1%

U.S.Total ................................ 1,029.08 1,060.75 1,121.13 1,222.69 0.9%

Appalachia:PA,OH,MD,WV,VA,TN,AL,GA,EASTKY
Interior:MI,IL,IN,IA,MO,KS,AR,OK,LA,TX,WESTKY
West: ND,SD,MT,WY,CO,UT,AZ,NM,WA,OR,AK,CA
SulfurDefinitions:
Low Sulfur: 0 - 0.60 poundsof sulfur permillion Btu.
MediumSulfur:0.61 - 1.67poundsof sulfurper millionBtu.
High Sulfur: Over 1.67poundsof sulfurpermillion Btu.
Btu = Britishthermalunit.
N/A = Not applicable.
Note: Totalsmay not equalsumofcomponentsdueto independentrounding.
Source: 1990:EnergyInformationAdministration(EIA),CoalProduction1090,DOF_JEIA-0118(90)(Washington,D.C.,September1991),Tables

1 and 5. Projections: EIA,AEO 1994NationalEnergy InformationSystemrun AEO94B.D1221934.
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Table 71. World Steam Coal Flows By Importing Regions and Exporting Countries
(Million Short Tons)

_oWlt

ImportandEx_ l_iglon, I t 1N0-2010t_o 2ooo 2oo5 2oio (Wmt)

CoalExpo_toEurope
Australia............................... 11.0 0.0 15.9 20.5 3.2%
UntiedStates ............................ 24.0 50.7 58.8 62.0 4.9%
So_hNrica ............................. 31.0 65.7 63.8 64.6 3.7%
Forme_U.S.S.R........................... 14.0 8.2 8.7 8.6 -2.4%
F_:)land................................. 23.0 7.9 6.3 6.5 -6.1%
Canada................................. 1.0 4.6 1.8 0.0 NIA
China .................................. 3.0 3.3 3.3 5.0 2..5%
SouthAmerica ........................... 11.0 4.2 9.9 18.7 2.7%
Other .................................. 11.0 11.9 18.7 _).0 3.5%

Total ................................. 130.0 156.5 1B7,1 207.9 2.4%

SINm CoalExpom to/uda
Australia................................ 41.0 93.6 113.0 123.7 5.7%
UnitedS_ales............................ 6.0 11.4 18.9 26.6 7.7%
SouthNrca ............................. 18.0 0.0 14.9 22.1 1.0%
FormerU.S.S.R........................... 3.0 4.4 4.1 3.8 1.2%
Poland................................ 0.0 0.0 0.0 0.0 NIA
Canada................................. 3.0 4,0 7.0 8.9 5.6%
China .................................. 8.0 18,2 20.9 21.8 5.1%
SouthAmerca .......................... 1.0 39.7 55.9 60.3 22.7%
Other .................................. 5.0 24.4 26,3 27.2 8.6%

Total ................................. B4.0 195.7 261.0 2_4.5 8.5%

SmmCoalExpor_toOlw=
Australia................................ 0,0 0.2 0.2 0,2 NIA

UnitedStates ............................ 11.0 9.2 7.7 8.8 -1,1%
c...outhNrica ............................ 1.0 2.3 1.6 2,0 3.4%
Forme¢U.S.S.R........................... 0.0 2.4 2.9 4.0 N/A
Poland................................ 0.0 0.6 2.6 2.4 N/A
Canada................................. 1.0 I I I. I I. I 0.5%
China................................. 0.0 1,4 1,7 2.0 NIA

SouthAmenca .......................... 2.0 8.3 9,2 10.3 8.6%
Other.................................. 0.0 3.7 4.5 5,0 NIA

Toud ................................. IS.O 29.1 31.4 35.11 4.4%

T_ _ CoJExpom
Austraha.............................. 54.0 93.8 129.1 144.4 5.0%
OniledStates ........................... 42.0 71.2 85.4 97.4 4.3%
SouthNrca ............................. 500 680 80,3 88.8 2.9%

FormerU.S.SR ......................... 18.0 14.9 15.7 16.4 -0.4%
Poland................................ t9.0 8.4 8.9 8.9 -3.7%
Canada................................. 5,0 g.7 99 10.0 3.5%
China ............................... 17.0 23.0 25.9 28.7 2.7%
SouthAmerica ......................... 16.0 52.2 74,9 89,4 9.0%
Other.................................. 14.0 40,0 49.5 54,2 7.0%
ToI_ ................................. _6.0 _1.3 479.5 538.2 4.2%

N/A = NOt applicable.

Note: Totalsmaynot equal_umof componentsdueto independentrounding.
Source:1990:EnergyInlormatlonAdministration(EIA),Supplementto theAnnuatEnergyOutlook1993,DOFJEIA-O554(g3)(Washington,D.C.,

February1993). Projectlorm: EIA, AEO1994 Nahona(EnergyMo0ehngSystem.,unAEO94B.D1221934.
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Table 72. World Metallurgical Coal Flows By Importing Regions and Exporting
Countries R_ions
(MillionShortTons)

Rdwtn_ _ Annull
Browlh

Importand ExportReglone J [ 1.20101990 2000 2006 2010 (percent)

M,t,¢lurgic=lCoalEqxxt= to Europe
Australia................................ 14.0 11,4 10.7 10.1 .1.6%
UntiedRates ............................ 35.0 25,6 25.9 25.3 -1.6%
SouthAfrica ............................. 0.0 0.0 0.0 0.0 N/A
FormerU.S.S.R........................... 13.0 3.4 3.1 3.2 -6.8%
Poland................................. 4.0 8.4 11.4 11.5 5.4%
Canada................................. 3.0 5.5 3.8 3.5 0,8%
China................................... 0.0 0.0 0.0 0.0 N/A
SouthAmerica ........................... 0.0 0.0 0.0 0.0 N/A
Other .................................. 5.0 0.0 0.0 0.0 N/A

Total ................................. 74.0 54.1 _,0 53.6 -1.8%

li_agurgicadCoal Exportsto
Australia................................ _.0 51.3 52.7 50.5 0.3%
UnitedStates ............................ 14.0 23.2 19.8 17.7 1.2%
SouthAfrica ............................. 4.0 5.0 5.0 5.0 1,2%
FormerU.S.S.R........................... 6.0 1.1 1,3 1.1 -8,0%
Poland ................................. 0.0 0,0 0.0 0.0 N/A
Canada................................. 26.0 15.9 I5,0 14.I -3.0%
China .................................. 1.0 1.9 1.9 1.9 3.2%
SouthAmerica........................... 0.0 0.0 0,0 0.0 N/A
Other.................................. 0,0 0.0 0,0 0.0 N/A

Total ................................. 100.0 N.4 _.7 90.4 4.5%

MetuHiurgicalCoalExportuto Othms
Australia ............................... 2.0 0,0 0.0 0.0 N/A
UnitedF_es ........................... 12.0 13.2 13.2 12.0 0.0%
SouthNr_a ............................ 0.0 0.0 0,0 0,0 NIA

FormerU.S.SR ........................... 0.0 2.5 2.7 2.6 N/A
Poland ................................. 3.0 0.4 0.3 0.2 -13.4%
Canada................................. 2.0 0.7 0.6 0.6 -5.8%
China .................................. 0.0 2.2 2.2 2.2 N/A
SouthAmenca ........................... 0.0 0.0 0.0 0.0 NIA

Other ................................. 0.0 0.0 0.0 0.0 N/A
Total ................................. 18.0 19.0 19.0 17.6 -0.1%

TotalMe4allurglcalCoalExerts
Australia................................ 63.0 62.6 63.4 60.6 -0.2%
UnitedStates ............................ 63.0 62.0 59.0 55.0 -0.7%
SOUthNrica ............................. 4,0 5.0 5.0 5.0 1.2%
FormerU.S.S.R........................... 25.0 6.9 7.1 6.9 -6.2%
Poland ................................. 12,0 8.8 11.7 11.7 -0.1%
Canada................................. 30.0 22.0 19.4 18.3 -2.5%
China .................................. 2.0 4.1 4.1 4.1 3.7%
SouthAmerica ........................... 1.0 0.0 0.0 0.0 N/A
Other .................................. 6.0 0.0 0.0 0.0 N/A

Total ................................. 206.0 171,4 189.7 181.8 -1.2%

N/A= Notapplicable.
Note: Totalsmaynotequalsumofcomponentsdue to independentrounding.
Source: t990: EnergyInformationAdministration(EIA),SupplementtotheAnnua/EnergyOut/ook1993,DOE/EIA-0554(03)(Washington,D.C.,

February1993) ProJectio_nl:EIA,AEOt994 NationalEnergyModelingSystemrun AEO94B.D1221934.

210 Energy Information AdmlnistraUo_ Supplement to the Annual Energy Outlook 1994



Table 73. World Total Coal Flows By Importing Regions and Exporting Countries
(MillionShortTons)

RefimmoeCue Annual
Growlh

.port andExportRegi_. ! I I 1900-2010lm _ _ 2o10 (want)

TotalCoalExportsto Europe
Australia................................ 24.0 11.4 26.5 30.6 1.2%
UnitedStates ............................ 59.0 76.2 84.8 87.3 2.0%
SouthAfrica ............................. 32.0 65.7 63.8 64.6 3.6%
FormerU.S.S.R........................... 27.0 11.6 11.8 11.8 -4.0%
Poland ................................. 27.0 16.2 17.7 18.0 -2.0%
Canada................................. 4.0 10.1 5.5 3.5 -0.6%
China.................................. 3.0 3.3 3.3 5.0 2.5%
SouthAmedca ........................... 11.0 4.2 9.9 18.7 2.7%
Other .................................. 16.0 11.9 18.7 22.0 1.6%

Total ................................. 204.0 210.6 242.0 261.6 1.3%

TotalCoalExportsto Aala
Australia................................ 89.0 144.9 165.7 174.3 3.4%
UnitedStates ............................ 21.0 34.6 38.6 44.3 3.8%
SouthAfrica ............................. 22.0 5.0 19.9 27.2 1.1%
FormerU.S.S.R........................... 9.0 5.5 5.5 5.0 -2.9%
Poland ................................. 0.0 0.0 0.0 0.0 N/A
Canada................................. 28.0 19.9 22.0 23.0 -1.0%
China.................................. 9.0 20.1 22.8 23.7 5.0%
SoUthAmerica ........................... 1.0 39.7 55.9 60.3 22.7%
Other .................................. 5.0 24.4 26.3 27,2 8.8%

Total ................................. 184.0 294.0 266.7 384.9 3.0%

TotalCoalExportsto Otfll
Australia................................ 2.0 0.2 0.2 0,2 .11,3%
UnitedStates ............................ 23.0 22.4 21.0 20.8 -0.5°/o
SouthAfrica ............................. 1.0 2.3 1.6 2,0 3.4%
FormerU.S.S.R........................... 0.0 4.8 5.5 6.6 N/A
Poland ................................. 3.0 1.0 2.g 2.6 -0,7%
Canada................................. 3.0 1.8 1.8 1.7 -2.7%
China.................................. 0.0 3.7 3.9 4.2 N/A
SouthAmerica ........................... 2.0 8.3 9.2 10.3 8.6%
Other .................................. 0.0 3,7 4.5 5,0 N/A

Total ................................. _1.0 48.1 60.5= 53.4 2.4%

TotalCoalExports
Australia................................ 117.0 156.4 192.4 205.0 2.8%
UnitedStates ............................ 106.0 133.2 144.4 152.4 1.8%
SouthAfrica ............................. 54.0 73.1 85.3 93.8 2.8%
FormerU.S.S.R........................... 43.0 21.9 22.8 23.4 -3.0%
Poland ................................. 31.0 17.2 20.6 20.6 -2.0%
Canada................................. 34.0 31.7 29.3 28.3 -0.9%
China .................................. 19.0 27,1 30.0 32.8 2.8%
SouthAmerica ........................... 17.0 52.2 74,9 89.4 8.7%
Other .................................. 20.0 40.0 49.5 54.2 5.1%

Total ................................. 441.0 552,7 649.2 699.9 2.3%

N/A= Not applicable.
Note: Totalsmay notequalsumofcomponentsdue to independentrounding.
Source: 1990:EnergyInformationAdministration(EIA),SupplementtotheAnnualEnergyOutlook1993,DOE/EIA-0554(93)(Washington,D.C.,

Februaryt993). ProJectlone:EIA,AEC)1994 NationalEnergyModelingSystemrunAEOg4B.Dt221934.
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Table 74. Indlcators of Macroeconomlc Activity

P_ren_ _ Annual
Orow_

Indlcator I I 1.20101990 2000 20Q6 2010 (plr_nt)

Rml Output,l_tlonal (bllllonIN7 dollmt)
TotalIndustrial.......................... 3,419.I 4,246.7 4,774.0 5,322.3 2.2%
TotalManufacturing....................... 2,535.8 3,185.8 3,615.7 4,076.2 2.4%
CoalMining............................. 29.3 32.2 33.3 36.3 1.1%
OilandGasExtraction..................... 80.1 74.I 74.9 75.5 -0.3%

Relining............................... 116.3 119.7 121.6 123.7 0.3%
Paper................................. 110.6 138.1 151.3 165.6 2.0%
Chemicals.............................. 251.2 312.6 348.6 386.7 2.2%
Stone,Clay,andGlass .................... 61.7 75.6 83.7 90.8 2.0%
PrimaryMelals .......................... 118.0 136.9 148.3 156.7 1.4%
BasicSteel ............................. 51.5 55.9 58.0 57.6 0.6%

PrimaryAluminum........................ 9.1 11.1 11.7 12.1 1.4%
FabricatedMetals ........................ 142.7 177.8 200.8 222.8 2.3%

IndustrialMachinery....................... 221.7 316.7 390.0 470.8 3.8%
ElectricalMachinery....................... 248.0 385.7 471.0 567.1 4.2%
TransportationEquipment.................. 349.8 431.0 511.4 587.9 2.6%

R_I D_le IncomebyCensusDivision
(I)1111otl1987dollars)
New England........................... 220 248 270 287 1.3%
MiddleAtlantic........................... 605 685 734 793 1.4%
EastNorthCentral........................ 586 679 728 782 1.5%
WestNorthCentral ....................... 237 283 305 328 1.6%
SouthAtlantic........................... 609 751 837 939 2.2%
EastSouthCentral ....................... 177 215 231 247 1.7%
WestSouthCentral....................... 332 413 449 490 2.0%
Mountain............................... 166 216 237 260 2.3%
Pacific ................................ 585 711 773 843 1.8%
UnitedStates ........................... 3,517 4,202 4,563 4,970 1.7%

Non.AgriculturalEmploym4mtbyCtm=usDivhdon
(millions)
NewEngland........................... 6.3 6.6 7.1 7.3 0.7%
MiddleAtlantic........................... 17.0 17.9 18.8 19.6 0.7%
EastNorthCentral........................ 18.9 21.0 22.2 23.0 1.0%
WestNorthCentral....................... 8.I 9.4 9.9 10.3 1.3%

SouthAtlantic........................... 19.7 23.i 25.0 26.9 1.6%
EastSouthCentral ....................... 6.2 7.1 7.5 7.7 1.0%
WestSouthCentral ....................... 10.8 13.0 13.8 14.6 1.5%
Mountain............................... 5.8 7.3 7.9 8.4 1.9%
Pacific ................................ 17.0 19.2 20.6 21.8 1.3%
UnitedStates ........................... 109.8 124.5 132.8 139.6 1.2%

Note: Totalsmaynot equalsumo1componentsclueto independentrounding.
Sourcee:1990:DataResourcesIncorporated(DRI),DRI@IOUS/O2931/SERIES.ProJectlom=:EnergyInformationAdministration,AEO1994

NahonalEnergyModelingSystemrun AEO94B.D1221934.

212 EnergyInformationAdmlnlstratlonlSupplementto the AnnualEnergyOutlook1994



Table 75. Imported Petroleum by Source
(Million Barrels per Day)

RofwenoeCase Annual
Growlh

Sour, l L 1_H)0-20101990 2000 2005 2010 (pero0nt)

Crude011
Canada................................. 0.30 0.00 0.00 1.29 7.5%
Mexico................................. 0.05 0.00 0.00 0.34 10.0%
NorthSea ............................... 0.01 0.00 0.00 0.13 11.7%
OPEC.................................. 0,36 0.00 0.00 2,76 10,7%

LatinAmerica........................... 0.11 0,00 0.00 0,95 11,4%
NorthNrica ............................ 0.00 0.00 0,00 0,02 9.8%
WestNrica ............................. 0.06 0,00 0,00 0,43 10.7%
Indonesia.............................. 0,03 0.00 0.00 0.09 5,3%
PersianGulf ............................ 0.16 0.00 0.00 1.27 11.0%

OtherMiddleEast ......................... 0.00 0.00 0,00 0,02 7.3%
OtherLatinAmerica........................ 0.0t 0.00 0.00 0.06 8,6%
OtherAfrica ............................. 0,0'3 0,00 0,00 0.20 11,0%
OtherAsia............................... 0.06 0.00 0.00 0.21 6.7%

LightRefinedProducts'
Canada................................. 0.19 0.56 0.69 0.91 8.2°1o

NorthernEurope .......................... 0,03 0.06 0,08 0.09 5,0%
SouthernEurope.......................... 0.04 0.05 0,06 0.07 2.4%
OPEC.................................. 0.06 0.00 0 00 0.43 10.7%

LatinAmerica........................... 0,09 0.16 0.23 0.29 5,9%
NorthNrica ............................ 0.01 0.02 0.04 0.05 6.9%
WestNrica ............................. 0.00 0.00 0.00 0.00 -1.5%
Indonesia.............................. 0.00 0.00 0.00 0.00 N/A
PersianGulf ............................ 0.09 0.05 0.07 0.09 0,1%

CaribbeanBasin .......................... 0.08 0.21 0.36 0.45 9.2°/o

AsianExporters........................... 0.0"2 0.01 0.02 0.02 2.1%
Other .................................. 0.04 0.03 0.04 0.04 -0.1%

HeavyRo(bnedProducts 2
Canada................................. 0.10 0.09 0.II 0.16 2.3%
NorthernEurope .......................... 0.02 0.02 0.03 0.03 3.7%
SouthernEurope.......................... 0.02 0.01 0.01 0.01 -1.8%
OPEC.................................. 0.10 0.13 0.19 0.22 3,9%

LatinAmerica ........................... 0.04 0,04 0.05 0.06 1.9%
NorthNr_a ............................ 0.03 0.05 0.09 0.09 6.6%
WestNrica ............................. 0.0i 0.00 0.00 0.01 .0,9%
Indonesia .............................. 0.01 0.03 0.04 0.05 8.4%
PersianGulf ............................ 0.02 0.01 0.01 0.0i ,2.5%

CaribbeanBasin .......................... 0.07 0.06 0.06 0.07 .0.4%
AsLanExporlers........................... 0.0'3 0.04 0.05 0.07 5.1%
Other .................................. 0.05 0.04 0.05 0.06 1.4%

'Includesgasoline,dlstdlale,jet fuel, and liquifiedpetroleumgases.
2Includesresidualfuel oil and otherrefinedproducts,
OPEC = Organizationof PetroleumExportingCountries- Algeria,Gabon,Indonesia,Iran, Iraq,Kuwait,Libya,Nigeria,Qatar,Saudl Arable,

the UmtedArab Emirates,and Venezuela,
CaribbeanBasra= Columbia,Ecuador,Guatemala,Jamacia,Mexico,NetherlandsAntilles, Panama,Puerto Rico, Trinidadand Tobago,

Venezuela,and the VirginIslands,
N/A = Notapplicable.
Source: EnergyInformationAdministration,AEO l gg4 NationalEnergyModelingSystemrun AEOg4B.D1221934.
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Appendix A

Maps

Figure A1. U.S. Census Divisions
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Source: EnergyInformationAdministration,Officeof IntegratedAnalysisand Forecasting.
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Figure A2. Electricity Market Module (EMM) Regions
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1.ECAR = EastCentralAreaReliabilityCoordinationAgreement
2.ERCOT= ElectricReliabilityCouncilofTexas
3.MACC = Mid-AtlanticAreaCouncil
4.MAIN = Mid-AmericaInterconnectedNetwork
5.MAPP = Mid-ContinentAreaPowerPool
6.NY = NortheastPowerCoordinatingCouncil/NewYork
7.NE = NortheastPowerCoordinatingCouncil/NewEngland
8. FL = SoutheasternElectricReliabilityCouncil/Florida
9.STV = SoutheasternElectricReliabilityCouncil/excludingFlorida
10.SPP = SouthwestPowerPool

11.NWP = WesternSystemsCoordinatingCouncil/NorthwestPowerPoolArea
12,RA = WesternSystemsCoordinatingCouncil/RockyMountainPowerAreaandArizona
13.CNV = WesternSystemsCoordinatingCouncil/California-SouthernNevadaPower
14.AK = Alaska
15.HI = Hawaii

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.
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Figure A3. Petroleum Administration for Defense Districts
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Source: Energy InformationAdministration,Office of IntegratedAnalysisand Forecasting.
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Figure A4. Oil and Gas Supply Module Regions
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Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.
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I i

Figure A6. Natural Gem Tranemlulon and Distribution Module Regions

Source: EnergyInformationAdministration,Officeof IntegratedAnalysisand Forecasting.
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Figure A6. Coal Market Module Supply Regions

@

Region Definition

Northern Appalachia ...................... 1 Pennsylvania,Maryland,and Ohio
2 West Virginia(north)

Southern Appalachia ...................... 3 West Virginia(south)
4 Kentucky(east)
5 VirginiaandTennessee
6 Alabama

Interior ................................ 7 Kentucky(west)
8 Illinoisand Indiana
9 Arkansas, Iowa, Kansas,Missouri,and Oklahoma

10 Texas and Louisiana

North Great Plains ...................... 11 North Dakota,South Dakota, and Montana
12 Wyoming(east)
13 Wyoming(west)

Other West ............................ 14 Arizona,New Mexico,Colorado,and Utah
15 Washington,Oregon, and California

Alaska ................................ 16 Alaska

Source: EnergyInformationAdministration,Officeof IntegratedAnalysisand Forecasting.
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Appendix B

Model Documentation Reports

The National Energy Modeling System is documented in a series of 15 model documentation reports,
available early in 1994 by contacting the National Energy Information Center (202/586-8800).

Energy Information Administration, National Energy Modeling System Integrating Module Documentation
Report, DOE/EIA-M057 (Washington, DC, December 1993).

Energy Information Administration, Model Documentation Report: Macroeconomic Activity Module of the
National Energy Modeling System, forthcoming.

Energy Information Administration, Documentation of the D.R.I. Model of the U.S. Economy, forthcoming.

Energy Information Administration, National Energy Modeling System International Energy Model
Documentation Report, forthcoming.

Energy Information Ad ministration, World Oil Refining, Logistics, and Demand Model Documentation Report,
forthcoming.

Energy Information Administration, Model Documentation Report: Residential Sector Demand Module of the
National Energy Modeling System, forthcoming.

Energy Information Administration, Model Documentation Report: Commercial Sector Demand Module of the
National Energy Modeling Syst_l, forthcoming.

Energy Information Administration, Model Documentation Report: Industrial Sector Demand Module of the
National Energy Modeling System, forthcoming.

Energy Information Administration, Model Documentation Report: Tranq_ortation Sector Demand Module of
the National Ene_xy Modeling System, forthcoming.

Energy Information Administration, Documentation of the Electricity Market Module, forthcoming.

Energy Information Administration, Documentation of the Oil and Ga_ Supply Module, forthcoming.

Energy Information Administration, Model Documentation: Natural Gas Transmission and Distribution Model
of the National Energy Modelin X System, forthcoming.

Energy Information Administration, EIA Model Documentation: Petroleum Market Module of the National

Energy Modeling Syst_l, forthcoming.

Energy Information Administration, Modal Documentation: Coal Market Module, forthcoming.

Energy Information Administration, Model Documentation Report: Renewable Fuels Module, forthcoming.
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