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Preface

The Supplement to the Annual Energy Outlook 1994 (Supplement) is a companion document to the Annual
Energy Outlook 1994 (AEO94), (DOE/EIA-0383(94)), released in January 1994. The AEO94 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 AEO94 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 AEO94.

The AEO94 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:

AEOI . e Susan H. Shaw (202 /586-4838)
World Qil Price and Macroeconomic Assumptions ... Gerald E. Peabody (202/586-1458)
Residential Demand .................... ... . ..., John Cymbalsky (202 /586-4815)
Commercial Demand . ......... ... covviivnnn, 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 ....... ... .. ... i Art Holland (202/586-2026)
Nuclear Energy . ....... ... .o i i Mark Gielecki (202/586-2276)
Renewable Energy ............. ... . i Perry Lindstrom (202/586-0934)
Oil and Gas Production ........................ Ned W. Dearborn (202 /586-6018)
Natural Gas Markets . ............ ... .. .. it 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 AEOQ94 are available via modem on EIA’s Electronic
Publication System (202/586-2557). The tables presented in the AEO94 and this Supplement will be
available on diskette from the Office of Integrated Analysis and Forecasting in March 1994. Copies of the
AEQ94, 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 am. to 5 p.m,, eastern time, M-F

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



Contents

Part . Assumptions for the Annual Energy Outlook 1994

Page
INtrodUCHON .o oo e e 1
Macroeconomic Activity Module . .. ... o e 7
International Module . .. ... e e e e 9
Residential Demand Module .. ... ... o e 12
Commercial Demand Module . ... ... . . . e 16
Industrial Demand Module . ... i e 22
Transportation Demand Module . ....... ..o i e e 29
Electricity Market Module . . . ... . . e 38
Oil and Gas Supply Module . ... .. . e e 46
Natural Cas Transmission and Distribution Module ........... .. ... o oo, 52
Petroleum Market Module . .. ... i e e 58
Coal Market Module . .. .. o e e 65
Renewable Fuels Module . .. ... .. i e e 71
Tables
1. Growth in GDP, Labor Force, and Productivity ......... .. ... oo, 7
2. Average Annual Regional GDP Growth Rates, 1990-2010 . . .. .. ......... ... ... iate 10
3. Average Annual Regional Growth Rates for Oil Demand, 1990-2010 .................... 11
4. 1990 Households ... ... .. i e 12
5. Capital Cost and Efficiency Ratings of Selected Equipmentin1998 .................. ... 13
6. Minimum and Maximum Life Expectancies of Equipment . ........... .. ... .. ... .... 14
7. 1989 Total Floorspace from Commercial Buildings Energy Consumption Survey ........... 17
8. Distribution of Time Preference Premiums . ... ... . o ittt 19
9. Technologies Characteristics for Space Heating in New England ................. ... ... 20
10. Elasticity of Cogeneration Demand with Respect to Electricity Prices . .. ................. 21
11. EPACT Standards for Incandescent Reflector Lamps . ......... ... oo, 21
12, Industry Categories . .. vttt i i e e 23
13. Building Component Unit Energy Consumption . ....... ... ... i, 25
14. Retirement Rates ... ... ... i i i e e e e e 26
15. Emission Factors ... ... . e e e 28
16. Macroeconomic Inputs to the Transportation Module .............. ... 29

Energy Information Administration/ Supplement to the Annual Energy Outlook 994 iii




17. Car and Light Truck Degradation Factors . .......... ... ... ., 30

18. Commercial Fleet Size Class Shares by Fleet and Vehicle Type ............ .. ... ... ..., 31
19. Alternative-Fuel Vehicle Attribute Inputs For Three Stage Logit Model . ................. 32
20. Distribution of Rail Fuel Consumptior: by Fuel Type . ........... ... oo, 33
21. Constant Available Seat-Miles Assumptions by Aircraft Type ............ ... ... ... ... 35
22, Future New Aircraft Technology Improvement List . ........... ... .. . ool 35
23. EPACT Alternative-Fuel Vehicle Fleet Sale Estimates . ... ............. ... .. ... . . 36
24. California Low Emission Vehicle Program Legislative Mandated Alternative-Fuel

Vehicle Sales . ... ..o e 36
25. Capacity Types Represented in the Electricity Market Module . ............... ... ... ... 38
26. Characteristics of New Fossil-Fueled Generating Technologies . ... ..................... 39
27. Load Segments for the Electricity Market Module . ........... ... .o i 39
28. Capital Cost of Life Extension . ......... . i 39
29. Average Utility Cost of Capital, 1990-1992 . ... ... ... i 41
30. Crude Oil Recoverable Resources . .. ...ttt 47
31. Natural Gas Recoverable ReSOUICES . ... ... vttt i i e 48
32. Drilling Activity ReSponse . .. ... ... e 48
33. Projected EOR Production by Oil Price Case . ......... ..o, 49
34. Natural Gas Imports and EXports . ... i e 50
35. Electric Utility Natural Gas Demand Classification ............. .. .. .. .. oot 52
36. Markups For Local Firm Transportation Service .......... ... ... ..o ... 53
37. Incremental Storage Expansion Factors (Over Existing Levels) ............. ... ... .. ... 54
38. FERC Order 636 Transition Costs by Pipeline Company ............ ... .. ... ... 56
39. Pollutant Emission Rate ... ... . o 57
40. Petroleum Product Categories ... ...........vir i 58
41. Percent Market Share for Gasoline Types by Census Division ......................... 60
42. Summary of Fixed Costs by Petroleum Administration for Defense Districts . ............. 61
43. Petroleum Product End-Use Markups by Sector and Census Division ................... 62
44. Taxes on Petroleum Transportation Fuels by Census Division . .............. .. . ... .. 63
45. Crude Oil Specifications . .. . ...t e e 63
46. Retirement of Existing Underground Mine Production Capacity in the Coal Production

Submodule, 1995-2010 ... ...\ttt s 66
47. Retirement of Existing Surface Mine Production Capacity in the Coal Production

Submodule, 1995-20T0 ... .o\t 67
48. Transportation Rate Escalators, 1991-2010 . ..... ... ... i 68
49. World Steam Coal Import Demand by Import Region, 1995-2010 ...................... 69
50. World Metallurgical Coal Import Demand by Import Region, 19952010 ................. 70
51. Renewable Fuels Cost and Performance Data ............ . ... ... o i, 72
52. Maximum Hydroelectric Capacity . ........... .o i 73
53. Geothermal Unplanned Capacity Build Limits ......... ... . ..o oo, 75
54. Biomass - Regional Share Allocations . . .. ... ... . .. o i i 76
Figures

1. OPEC Qil Production, 1970-2010 ... ...ttt e e 9
2. Non-OPEC Qil Production, 1970-2010 . ... 0ttt i e e e 10

iv Energy Information Administration/ Supplement to the Annual Energy Outlock 1994




A ol ol

40.

41.

42,

43.

44,

Part ll. Detailed Tables

Energy Consumption by End-Use Sector and Source, New England Census Division .......
Energy Consumption by End-Use Sector and Source, Middle Atlantic Census Division .. . ...
Energy Consumption by End-Use Sector and Source, East North Central Census Division ...
Energy Consumption by End-Use Sector and Source, West North Central Census Division . . .
Energy Consumption by End-Use Sector and Source, South Atlantic Census Division . ... ...
Energy Consumption by End-Use Sector and Source, East South Central Census Division ..

Energy Consumption by End-Use Sector and Source, West South Central Census Division . . .
Energy Consumption by End-Use Sector and Source, Mountain Census Division ..........
Energy Consumption by End-Use Sector and Source, Pacific Census Division .............
Energy Consumption by End-Use Sector and Source, United States . ....................

. Energy Prices by End-Use Sector and Source, New England Census Division .............
. Energy Prices by End-Use Sector and Source, Middle Atlantic Census Division . ...........
. Energy Prices by End-Use Sector and Source, East North Central Census Division .........
. Energy Prices by End-Use Sector and Source, West North Central Census Division . ... .....
. Energy Prices by End-Use Sector and Source, South Atlantic Census Division .. ...........
. Energy Prices by End-Use Sector and Source, East South Central Census Division .........
. Energy Prices by End-Use Sector and Source, West South Central Census Division . ........
. Energy Prices by End-Use Sector and Source, Mountain Census Division ................
. Energy Prices by End-Use Sector and Source, Pacific Census Division ................ ...
. Energy Pricrs by End-Use Sector and Source, United States . . .........................
. Residential Sector Supplement Table . ... ... ... .. ... .. ... . . i
. Commercial Sector Supplement Table ........... ... . i,
. Industrial Sector Macroeconomic Indicators ......... ... .. .. il
. Transportation Sector Energy Use by Mode and Type ........... .. ... ...,
. Transportation Sector Energy Use by Fuel Type WithinaMode .......................
. Light-Duty Venicle Energy Consumption by Technology Type and Fuel Type . ............
. Light-Duty Vehicle Sales by Technology Type ........... . .. i i
. Light-Duty Vehicle Stock by Technology Type . . ....... ... .. . i,
. Light-Duty Vehicle MPG by Technology Type . ...

Light-Duty Vehicle VMT by Technology Type . .......... . .0 i i

. Transportation Fleet Car and Truck Fuel Consumption by Type and Technology ..........
. Transportation Fleet Car and Truck Sales by Type and Technology . ....................
. Transportation Fleet Car and Truck Stock by Type and Technology ....................
. Transportation Fleet Car and Truck VMT by Type and Technology . ....................
- Air Travel Energy Use ... .o i
. Freight Transportation Energy Use . ..... ... .. i i,
. Vehicle Sales by Census Division . . ... ..ttt e
. Electric Power Data and Projections for the EMM Region East Central Area Reliability

Coordination Agreement (ECAR) . ... . i e

. Electric Power Data and Projections for the EMM Region Electric Reliability

Council of Texas (ERCOT) . ..ottt s e e e e e e e e e
Electric Power Data and Projections for the EMM Region Mid-Atlantic Area

Council (MAAC) .o e
Electric Power Data and Projections for the EMM Region Mid- Amerlca Interconnected
Network (MAIN) oo e
Electric Power Data and Projections for the EMM Region Mid-Continent Area Power

POl (MAPP) . oo
Electric Power Data and Projections for the EMM Region Northeast Power

Coordinating Council/New York (NPCC/NY) ...
Electric Power Data and Projections for the EMM Region Northeast Power

Coordinating Council/New England (NPCC/NE) ....... ... .. . it

Energy Information Administration/ Supplement to the Annual Energy Outiook 1994




45.
46.

47.
48.

49.

50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

Electric Power Data and Projections for the EMM Region Southeastern Electric

Reliability Council /Florida (SERC/STV) . ... .. . i i e
Electric Power Data and Projections for the EMM Region Southeastern Electric

Reliability Council/excluding Florida (SERC/STV) ......... ... ... ... o v,
Electric Power Data and Projections for the EMM Region Southwest Power Pool (SPP) . ... ..
Electric Power Data and Projections for the EMM Region Western Systems

Coordinating Council /Northwest Power Pool Area (WSCC/NWP) . ........ ... .ov...
Electric Power Data and Projections for the EMM Region Western Systems Coordinating
Council/ Rocky Mountain Power Area and Arizona (WSCC/RA) .. ... ... ... ovvii.n
Electric Power Data and Projections for the EMM Region Western Systems Coordinating
Council/California-Southern Nevada Power (WSCC/CNV) .. ... ...t ii i
Electric Power Data and Projections for the United States . ...........................
Electric Generation by Electricity Market Module Region and Source ...................
Electric Generating Capacity by Electricity Market Module Region and Source ............
Domestic Refinery Distillation Base Capacity, Expansion, and Utilization ................
Lower 48 Crude Oil Production and Wellhead Prices by Supply Region .................
Lower 48 Natural Gas Production and Wellhead Prices by Supply Region . ..............
Oil and Gas ReServes . . ...t
Natural Gas Imports and Exports . ....... ... .o i i i
Domestic Coal Supply, Disposition, and Prices New England Census Division . ...........
Domestic Coal Supply, Disposition, and Prices Middle Atlantic Census Division . ..........
Domestic Coal Supply, Disposition, and Prices East North Central Census Division ........
Domestic Coal Supply, Disposition, and Prices West North Central Census Division ... ... ..
Domestic Coal Supply, Disposition, and Prices South Atlantic Census Division .. ..........
Domestic Coal Supply, Disposition, and Prices East South Central Census Division ........
Domestic Coal Supply, Disposition, and Prices West South Central Census Division .. ... ...
Domestic Coal Supply, Disposition, and Prices Mountain Census Division . ..............
Domestic Coal Supply, Disposition, and Prices Pacific Census Division . .................
Domestic Coal Supply, Disposition, and Prices United States . . ........................
Coal Production and Minemouth Prices by Region . ............. ... .. ... ... ... ...
Coal Production by Region and Type . ...... ...t
World Steam Coal Flows By Importing Regions and Exporting Countries ................
World Metallurgical Coal Flows By Importing Regions and Exporting Countries ..........
World Total Coal Flows By Importing Regions and Exporting Countries . ................
Indicators of Macroeconomic Activity . ........ ... e e
Imported Petroleum by Source . ....... ... ...

Appendices

A,
B.

vi

DS
Model Documentation Reports .. ... ... . ...

Energy Information Administration/ Supplement to the Annual Energy Outlook 1994



Part |

Assumptions
for the
Annual Energy Outlook 1994




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
(AEO94). 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!

The National Energy Modeling System

The projections in the AEO94 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 implementation. 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 design reports are available from the National Energy Information Center
(202 /586-8800).
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through EIA’s Independent Expert Review Program.? 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 AEO94, 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 quantities 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.
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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 macroeconomic drivers to the energy
modules, a macroeconomic feedback mechanism within NEMS, and a mechanism to evaluate detailed
macroeconomic and interindustry 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
Industrial 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 consumption of transportation sector fuels, including
petroleum products, electricity, methanol, ethanol, and compressed natural gas by transportation mode,
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 for 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 coalbeds. 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 petroleum 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, subject to the demand for
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petroleum products, availability and price of imported petroleum, and domestic production of crude cil,
natural gas liquids, and alcohol fuels. The module represents refining activities for the five Petrolevin
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 interniational 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 AEO94 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 Qil Price Case and approaches $35 per barrel in L1e 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 AEO94 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).2

Table 1. Growth in GDP, Labor Force, and Productivity
(Percent per Year)

Assumptions 1990-1995 19985-2000 2000-2005 2005-2010 1990-2010

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

High Growth .. ....... 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 AEO94. 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 AEO94 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.

*DRI/McGraw-Hill, Review of the U.S. Economy: Long-Range Focus, Winter 1992-93, (Lexington, MA), 1993
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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 the 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 AEO94 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).* The DRI forecasts used in this AEO94 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 AEO94
Reference Case. Incorporating this change, the DRI projections are used as the starting point for the
macroeconomic forecasts within the NEMS simulations for the AEO94.

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 11.

‘DRI/McGraw-Hill, Review of the LS. Economy: Long-Range Focus, 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 AEO94. 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
0f 19925 For these AEO94 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 flat path—with a slight rise through the year 2000
and a modest decline thereafter—as 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 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.D01221932; AEO94B.D1221934; and
HWOP94.D1221932.

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 1 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 Regional GDP Growth Rates, 1980-2010
(Percent per Year)

Region Gross Domestic Product
Organization for Economic Cooperation and Development . .. .. ... 2.4
Organization of Petroleum Exporting Countries . ............... 4.2
Other Developing Countries . . .. .......... ... .ivinn. 4.3
Burasia ....... ... . e 2.4
Total World . .. e 2.8

Source: The WEFA Group, World Economic Service and World Economic Service Historical Data (June 1992) and
World Economic Outlook (February and July 1993).

Table 3. Average Annual Regional Growth Rates for Oil Demand, 1080-2010
(Percent per Year)

Region Low Price | Reference | High Price
Organization for Economic Cooperation and Development . .. ... .. 0.9 1.2 1.5
Organization of Petroleum Exporting Countries . ............... 2.2 2.2 2.2
Other Developing Countries . .. ...t i, 2.2 2.5 2.7
Eurasia . ...... i e e e 0.7 1.2 1.6
Total World . ... e 1.2 1.5 1.8

Source: Energy Information Administration, AEO 1994 National Energy Modeling System runs: LWOP94.D1221932;
AEQ094B.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). Qil 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 through 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 Qil 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®) 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-tamily Muititamily Mobile Home Total
Units Units Units Units
New England ........ 2,632 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 32E 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, DOE/EIA-0314(90) (Washington, DC,
May 1992).

‘Energy consumed 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
Natural Gas Furnace . ... ....... base ...... 2,232 78
best ....... 2,686 .95

Room Air Conditioner .......... base ...... 268 3.11
best ....... 371 3.60

Refrigerator (18 cubic feet) . ... .. base ...... 658 595
best ....... 780 300

Electric Water Heater .. ........ base ...... 272 93
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
il 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,
itis 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

Equipment Minimum Life Maximum Life
Heat Pumps ....... ... . ..., 3 19
All Other Heating Systems . . . ... . ........ 5 35
Room Air Conditioners . ................ 5 15
Central Air Conditioners . .. ............. 5 19
Electric WaterHeaters . . ............... 8 14
All Other Water Heaters . ............... 10 18
Cooking Stoves . ..................... 10 30
ClothesDryers . ...................... 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 sheil 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 Conservztion 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.’

The commercial sector encompasses business establishments that are not engaged in industrial or
transportation activities. Commercial sector energy 18 consumed primarily within buildings.® 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 Submodule, 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

’Energy Information Administration, Mode! Documentation Report: Commercial Sector Demand Module of the National Energy
Modeling System, forthcoming.

*There 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 Bulldings Energy Consumption Survey
(Million Square Feet)

Food Food Health Large Small | Mercantile/| Ware-
Region Asseimbly | Education | Sales | Service Care Lodging Office Office Service | house | Other Total
New England . ... .. 434 204 80 90 118 188 481 234 808 310 363 3,174
Mid-Atlantic .. ..... 1,077 1,604 171 196 268 361 1,387 643 2,039 1,600 1,190 10,395
East North Central .. 837 1,604 79 236 478 482 1,064 561 1,863 2,045 1,453 10,680
West North Central . . 571 617 49 101 438 499 273 393 1,207 594 531 5,273
South Atlantic ... ... 1,083 971 113 145 232 548 1,008 759 2,049 1,865 1,338 10,001
East South Centrai . . 477 514 29 113 104 185 538 439 899 570 448 4,296
Woest South Central . . 1,281 848 134 113 136 520 413 659 1,830 989 746 7,668
Mountain ......... 504 962 35 68 101 236 305 401 798 534 444 4,388
Pacific ........... 870 874 101 105 180 479 1,421 873 1,085 846 775 7.219
United States ... ... 6,911 8,078 791 1,166 2,062 3478 6,840 4,959 12,368 9,253 7,288 63,184

Source: Energy information Administration, Commerclal Buildings Characteristics 1989, DOE/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 DRI 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 produce 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, Model Documentation Report: Commercial Sector Module of the National Energy Modeling System, Volume 1,
forthcoming.

e W. Dodge, Building Stock Database Methodology and 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 -0.15 js 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 mociule 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 same fuel that currently me-ts the decisionmaker’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 and fuel 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.

"“Other” includes communications equipment, security equipment, some appliances, tools, cash registers, 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 Premiums
12.4 1,000.0
14.4 162.9
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 discrete 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. Technologles Characteristics for Space Heating in New England

O&M Cost
Capltal Cost (1989$ per
Lifetime (19898 per MBtu/hour
Technology Class Vintage Efficiency (years) MBtu/hour) per year)
-Electric Boilers .......... 1989 0.98 20 7.33 0.48
Electric Baseboard .. ..... 1989 0.99 15 19.82 3.50
Electric Air Source Heat
Pump................ 1989 - average 1.56 16 57.32 4,02
1989 - high efficiency 1.64 16 64.39 4,52
1995 2,53 16 72.04 5.40
2000 2,67 16 79.95 6.00
Electric Water Source Heat
Pump................ 1989 3,50 i5 79.87 5.41
Gas Fumace ........... 1989 - average 0.70 21 6.02 0.26
1989 - high efficiency 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 - high efficiency 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 Source Heat Pump . 1994 1.37 15 127.06 6.35
2000 1.40 18 130.05 6.50
Oil Fumace ............ 1989 - average 072 16 14.75 0.25
1989 - high efficiency 0.81 15 15.90 0.25
1998 6.83 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 - high efficiency 0.80 23 21.18 0.41
1892 0.85 23 22.20 0.43
2000 0.86 23 22.48 0.43

O&M = Operation and maintenance.

Note: Efficiency measurements vary by equipment type. Heat pumps (gas and electric) are based on the coefficient of performance
(COP). Boilers and fumaces are based upon the ratio of Btu output to Btu input.
Source: Energy Information Administration, Mode! Documentation Report: Commercial Sector Module of the National Energy

Modsling System, Appendix A, forthcoming.

Nonutility power production applications within the commercial sector are concentrated in education,

Cogeneration

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 disag;gregated 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 Distillate Fuel Oil Residual Fuel Oil Steam Coal

-0.10 -0.10 -0.10 -0.10

Source: Energy Information Administration, Office of Integrated Analysis and 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
5166 .......... ... 11.0
67-85 ... ... 12.5
86-115 ... ... .. .. oo 14.0
116165 ... ... 14.5
166-206 . ... .. 15.0

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

The National Energy Modeling System (NEMS) Industrial Demand Module 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; ener
consumption at the Census division level is allocated by using the State Energy Data System (SEDS)"?
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 produces 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)" and Standard and Poor’s Major Industrial Plant Database.™
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 the 1988 stock over time. Rates of energy
efficiency improvements assumed for new and existing plants vary by industry and process. These

“Energy Information Administration, State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, DC, May 1993),

“Energy Information Administration, Manufacturing Energy Consumption Survey: Consumption of Energy 1988, DOE/EIA-
0512(88) (Washington, DC, May 1991).

"Standard and Poor’s, Inc., Major Industrial Plant Database, 1989.
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Table 12. Industry Categories

Energy-Intensive Manufacturing
Food and Kindred Products(SIC 20)
Paper and Allied Products (SIC 26)

Bulk Chemicals (SIC 281, 282, 286, 287)

Glass and Glass Products (SIC 321, 322, 323)
Hydraulic Cement (SIC 324)

Blast Furnace and Basic Steel Products (SIC 331,
332)

Primary Aluminum (SIC 3334)

Nonenergy-Intensive Manufacturing
Tobacco Products (SIC 21)
Textile Mill Products (SIC 22)
Apparel and Other Textile Products (SIC 23)
Lumber and Wood Products (SIC 24)

Furniture and Fixtures (SIC 25)

Printing and Publishing (SIC 27)

Other Chemicals (SIC 283, 284, 285, 289)
Asphalt, Coal and Miscellansous (SIC 295, 299)

Rubber and Miscellaneous Plastics Products
(SIC 30)

Nonenergy-Intensive Manufacturing (continued)
Leather and Leather Products(SIC 31)

Other Stone, Clay, and Glass (SIC 325, 326, 327,
328, 329)

Other Primary Metals (all but iron and steel and
primary aluminum)

Fabricated Metal Products (SIC 34)
industrial Machinery and Equipment(SIC 35)
Electronics, except Computers (SIC 36)

Transportation Equipment (SIC 37)
instruments and Other Electric Equipment (SIC 38)

Miscellaneous Manutfacturing Industries (SIC 39)

Nonmanufacturing Industries
Agricultural Production - Crops (SIC 01)

Other Agriculture including Livestock (SIC 02, 07, 08,
09)

Coal Mining (SIC 12)

Oil and Gas Mining (SIC 13)

Metal and Other Nonmetallic Mining (SIC 10, 14)
Construction (SIC 15, 186, 17)

SIC = Standard Industrial Classification.

Source: Energy information Administration, Model Documentation Report: Industrial Sector Demand Module of the

National Energy Modsling 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.)* 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. Itis 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' to 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."”

Nonenergy-Intensive 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'® 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 industriai 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

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

"“The fuel share elasticities for the BSC component are from Separability, Functional Form and Regulatory Policy in Models of
Interfuel Substitution, Timothy J. Considine, Energy Economics, April 1989. The estimates were used for both energy intensive
and nonenergy intensive industries.

"Energy and Environmental Analysis, Inc., Overview: the Industrial Sector Technology Use Model: ISTUM-2, March 1986.

8The various elasticities are documented in Energy Information Administration, Model Documentation Report: Industrial
Sector Demand Module of the National Energy Modeling System, forthcoming.
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Table 13. Building Component Unit Energy Consumption
(Trillion Btw Thousand People Employed)

Building Use and Energy Source
Lighting HVAC
Eleotric Electric Natural Gas Steam
SIC Industry UEC UEC UEC UEC
20 ... Food & Kindred 0.009 0.008 0.013 0.062
Products
21 e Tobacco Products 0.007 0.005 0.000 0.071
22 e Textiles Mill 0.017 0014 0.005 0.033
Products
28 Apparel 0.001 0.002 0.005 0.009
24 .. ... Lumber 0.002 0.006 0.000 0.031
25 .. Fumiture 0.001 0.002 0.002 0.030
26 ... Paper & Allied 0.054 0.008 0.002 0.096
Product
27 e Printing & 0.001 0.008 0.002 0016
Publishing
281, 282, 286,287 .. ... Bulk Chemicals 0.037 0.018 0.002 0.118
283,284, 285,289 ..... Other Chemicals 0.002 0.001 0.002 0.002
2011 ... . Petroleum 0.156 0.074 0.036 0.123
Refining
205,299 ............ Other Petroleum 0.002 0.001 0.001 0.001
30 ... Rubber 0.005 0.016 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 ... ..., Hydraulic Cement 0.010 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. ......... Blast Fumaces & 0.788 0.374 0.957 1.231
Basic Steel
3334, 3341,etc. ....... Primary Aluminum 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 ... e Electronic 0.006 0.017 0.001 0.011
Equipment
37 e Transportation 0.010 0.007 0.003 0.037
Equipment
38 ... Instruments 0.004 0.014 0.001 0.027
39 Miscellaneous 0.003 0.003 0.007 0.011
Manufacturing

SIC = Standard industrial Classification.
UEC = Unit Energy Consumption.
HVAC = Healing, Ventilation, Air Conditioning.

Source: Energy Information Administration, Model Documentation Report: Industrial Sector Demand Module of the National 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 cannot 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 Ratos

Retirement Rate Retirement Rate
Industry (percent) industry (percent)
Blast Furnace and Basic
Food and Kindred Steel Products (Blast
Products . ............ 1.7 Furnace/Open Hearth) 50.0

Blast Furnace and Basic
Steel Products (Blast

Tobacco Products . ... .. 4.3 Furnace/Basic Oxygen 0.0
Furnace)
Blast Furnace and Basic
Textile Mill Products .. .. 4.6 Steel Products (Electric 1.5
Arc Furnace)
Apparel and Other Textile ) .
Products . . ... 1.9 Primary Aluminum 2.1
Lumber and Wood .
Products . .. ... ... .. 0.7 Other Primary Metals 1.2
Furniture and Fixtures . . . 1.0 Fabricated Metals 21
Paper and Allied Products 23 Industrial Machinery 2.7
Printing and Publishing . . 5.4 Electronic Equipment 4.5
Bulk Chemicals . . ...... 1.9 Transportation Equipment 1.6
Other Chemicals . ... ... 3.6 Instruments 1.5
Asphalt and Miscellaneous Miscellaneous
Coal Products . ........ 2.2 Manutacturing 23

Source: Energy Information Administration, Model Documentation Report: Industrial Sector Demand Module of the
National Energy Modeling System, torthcoming.

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.'” 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.

“Energy Information Administration, Mode!l Documentation Report: Industrial Sector Demand Module of the National Energy
Modeling System, forthcoming,
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Cogeneration

Cogeneration (the generation of electricity and steam) has been a standard practice in the industrial sector
for many years. The cogeneration estimates in the module are based on the assumption that the historical
relationship between industrial steam demand and cogeneration will continue in the future.

Parameter estimates for cogeneration are based on regressions from a panel of pooled time series and
cross sectional data. The data source is Form EIA-867, “Annual Nonutility Power Producer Report,”
consisting of data from approximately 400 cogenerators for 1989, 1990, and 1991.

Legislation

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 an increase of 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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Table 15. Emiasion Factors

Million Metric Tons Proportion of Nonfuel Use (If Any)
Fuel Type Carbon per Quadriliion Btu Sequestered®
Petroleum
MotorQasoline . .................. 19.23 .
Liquefied Petroleum Gas . ........... 17.08 0.80
JetFuel ........................ 19.27 -
Distillate Fuel . . .................. 19.77 -
Residual Fuel . . ... ............... 21.44 .
Asphaltand Road Ol .............. 20.83 1.00
Lubrcants ...................... 21.00 0.80
Petrochemical Feed . .. .. e 19.258 0.80
AviationGas .......... e 19.23 .
Kerosene . ...................... 19.27 .
Petroleum Coke .................. 27.04 1.00
Special Naphtha . .. ............... 19.29 0.00
Other: Waxes and Miscellaneous . . ... 20.83 1.00
Coal
AnthraciteCoal . . ................. 27.85 078
Bituminous Coal . ................. 26.12 0.78
Subbituminous Coal ............... 25.98 0.78
Lignite .................... Cea 26.35 0.78
Natural Gas
NaturaiGas . .................... 14.39 0.33

*The sequestered portion of nonfuel use does not emit carbon because it is permanently contained in the end product.
Source: Energy information Administration, Emissions of Greenhouse Gases in the United States; 1985-1990, DOE/EIA-0573
{Washington, DC, September 1993).
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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

Macroeconomic Sector inputs

Macroeconomic sector inputs used in the NEMS Transportation Demand Module (Table 16) consist of the
following: gross domestic product, industrial output by Standard Industrial Classification code, personal
disposable income, new car and light truck sales, total population, driving age population, total value of
imports and exports, and the military budget.

Table 16. Macroeconomic Inputs to the Transportation Module

Macroeconomic Input 1880 1995 2000 2005 2010
New Car Sales (millions) . ......... 9.5 9.3 9.8 10.1 10.4
New Light Truck Sales (millions) .. .. 4.4 53 57 6.3 8.5
Driving Age Population (millions) . . .. 192.7 2021 212.8 2238 235.4
Total Population (millions) ......... 250.3 263.6 275.6 2871 298.9

Source: Energy Information Administration, AEO94 Forecasting System run AEO94B.D1221934.

Light-Duty Vehicle Assumptions

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.”

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
* 10-percent real discount rate

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

®0ak Ridge National Laboratory, Transportation Energy Data Book: Edition 13, March 1993.
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¢ Expected future fuel prices are calculated based on an extrapolation of the growth rate between
fuel prices 3 years and 5 years prior to the present year. This assumption is founded upon an
assumed lead time of 3 to 5 years to significantly modify the vehicles offered by a manufacturer.

* Degradation factors (Table 17) used to convert Environmental Protection Agency (EPA) rated fuel
economy to actual “on the road” fuel economy are based on application of a logistic curve to the
projections of three factors: increases in city/highway driving, higher congestion levels, and
rising highway speeds.”# Automobile and light truck degradation factors are assumed to be
the same over time.

Table 17. Car and Light Truck Degradation Factors

1060 2000 2005 2010
.854 .832 .823 .817

Source: Decision Analysis Corporation of Virginia, “Fuel Dagradation Factor,” Final Report, Subtask 1, prepared for
Energy Information Administration, August 3, 1992.

The vehicle miles traveled (VMT) module forecasts VMT as a function of the cost of driving per mile,
income per capita, ratio of female to male VMT, and age distribution of the driving population. The ratio
of female to male VMT is assumed to asymptotically approach 72 percent by 2010. Total VMT is
calibrated to Federal Highway Administration (FHWA) VMT data.??

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 survis 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.

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 % Size class sales of alternative-fuel and conventional

*Maples, John D., “The Light-Duty Vehicle MPG Gap: It's Size Today and Potential Impacts in the Future,” University
of Tennessee Transportation Center, Knoxville, TN, May 28, 1993, Draft.

“Decision Analysis Corporation of Virginia, “Fuel Efficiency Degradation Factor,” Final Report, Subtask 1, prepared for
Energy Information Administration, August 3, 1992.

BU.S. Department of Transportation, Federa! Highway Administration, Highway Statistics 1990, FHWA-PL-91-003, 1990.

MOak Ridge National Laboratory, Fleet Vehicles in the United States: Composition, Operating Characteristics, and Fueling
Practices, prepared for Department of Energy, Office of Transportation Technologies, and Office of Policy, Planning, and
Analysis, March 1992,

BU.S. Department of Energy, Office of Domestic and International Energy Policy, Assessment of Costs and Benefits of Flexible
and Alternative ['uel Use in the U.S. Transportation Sector, Technical Report Ten: Analysis of Alternative-Fuel Fleet Requirements,
May 1992.

*California Air Resources Board, " Proposed Regulations for Low-Emission Vehicles and Clean Fuels, Staff Report,” August
13, 1990,
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vehicles are held constant at historical levels.” (Table 18) Individual sales shares of alternative-fuel fleet
vehicles by technology type are assumed to remain at historical levels for utility and government fleets,
but vary for business fleets in accordance with the technology shares applied in the personal vehicle
stocks.

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

(Percentage)
Fleet Type by Size Class Automobiles Light Trucks

Business Fleet

Small ... e 4,55 37.34

Medium ......... ... ... 71.59 37.90

Large ... ... 23.86 24,76
Government Fleet

Small ... e e 4.35 21.34

Medium . ... ... . . . e 56.52 44,39

Large . ..o 39.13 34,27
Utility Fleet

Small ... 16.67 30.03

Medium ........ ... ... .. . 70.00 38.51

Large . ... . e 13.33 31.46

Source: Oak Ridge National Laboratory, Fleet Vehicles in the United States: Compasition, Operating Characteristics,
and Fueling Practices, prepared for the Department of Energy, Office of Transportation Technologies and 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 thre? 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.”

“Oak Ridge National Laboratory, Fleet Vehicles in the United States: Composition, Operating Characteristics, and Fueling
Practices, prepared for Department of Energy, Office of Transportation Technologies, and Office of Policy, Planning, and
Analysis, March 1992.

*Science Applications International Corporation, “Alternative-Fuel Vehicle Module Database,” Draft Report, Subtask 4,
prepared for Energy Information Administration, September 15, 1992.

Energy Information Administration/ Supplement to the Annual Energy Outiook 1984 31



Table 19. Alternative-Fuel Vehicle Attribute Iinputs For Three Stage Logit Model

Electric Dedicated

Small Vehicle Ethanol Methanoi Vehicle Electric
Size Class Year Gasoline Flex Flex CNG Hybrid Vehicle
Vehicle Price (thousand 1990 8.20 12.70 12.90 10.95 58.20% 53.20%
1990 dollars) ....... a
2010 12.18 12.85 13.05 13.23 22.81 22.34%
Vehicle MPG Relative to 1980 1.00 1.06 1.0 0.96 1.42 1.54
Gasoline .. .........
2010 1.00 1.06 1.18 0.95 1.38 1.62
Vehicle Range 1990 3.50 2.60 2.20 2.25 2.25 1.08
(100 miles) .........
2010 4.27 317 2.68 2.75 3.05 1.46
Fuel Availability Relative 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
Emission Levels 1890 1.00 0.73 0.60 0.51 0.16 0.00
Indexed to Gasoline ..
2010 1.00 1.19 1.27 0.87 1.71 0.01
Commercial Availability 1990 1.00 0.018 0.018 0.001 0.000 0.007
Indexed to Gasoline .
2010 1.00 0.998 0.998 0.924 0.818 0.993

8Electric vehicle battery replacement cost included.

CNG = Compressed natural gas.

Source: Science Applications International Corporation, “Alternative-Fuel Vehicle Module Database,” Draft Report,
Subtask 4, prepared for Energy Information Administration, September 15, 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 sales 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.? Specific 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® 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.*? Freight truck

“Energy and 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 IDEAS Model.

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

*Decision Analysis Corporation of Va., Freight Transportation Requirements Analysis 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.®

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 subdivided 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* 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 1991 distillate regional shares*

Freight and 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 eqmvalent Frexght rail adjustment coefficients, which are used to
convert dollars into volume equivalents, remain . - stant and are based on historical data*" Initial
freight rail efficiencies are based on the freight model from Argonne National Laboratory.® The
distribution of rail fuel consumption by fuel type remains constant and is based on historical data
(Table 20). Regional freight rail consumption estimates are distributed according to the State Energy
Data Report 1991.%°

Table 20. Distribution of Rail Fuel Consumption by Fuel Type

(Percent)
Rai! Transit Type Diesel Fuel Electricity
Freight .. ........ .. .. i 100 0
Passenger
Transit .. ... . 0 100
Commuter ........ .. ... 34 66
Intercity . ... ... .. 73 27

Source: QOak 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 volumetric equivalent by SIC code.*' These freight adjustment coefficients are based on analysis of
historical data*’ and remain constant throughout the forecast period. Domestic shipping efficiencies are

“Reebie Associates, TRANSEARCH Freight Commodity Flow Database, Greenwich, Connecticut.

¥0ak Ridge National Laboratory, Transportation Energy Data Book: Edition 13, March 1993.

*Oak Ridge National Laboratory, Transportation Energy Data Book: Edition 13, March 1993.

*Energy Information Administration, State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, DC, May 1993).

*Decision Analysis Corporation of Va., Freight Transpo:tation Requirements Analysis For The NEMS Transportation Sector
Model, Su. .ask 5, prepared for Energy Information Administration, August 3, 1992.

¥U.S. Department of Transportation, Federal Railroac! Administration, 1989 Carload Waybill Statistics; Territorial Distribution,
Traffic and Revenue by Commodity Classes, September 1951 and prior issues.

*Argonne National Laboratory, Transportation Energy Demand Through 2010, 1992.

®0ak Ridge National Laboratory, Transportation Energy Data Book: Edition 13, March 1993.

"°Energy Information Administration, State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, DC, May 1995).

“'Decision Analysis Corporation of Va., Freight Transportation Requirements Analysis For The NEMS Transportation Sector
Model, Subtask 5, Prepared for Energy Information Administration, August 3, 1992.

“Army Corps of Engineers, Waterborne Commerce of the United States, Waterborne Statistics Center, New Orleans, La., 1991.
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based on the freight model by Argonne National Laboratory.” 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.*®

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.*
A demographic index based on the propensity to fly was introduced into the air travel demand
equation.” The propensity to fly was made a function of the age and sex group distribution over the
forecast period.*®**® The 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.” 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’® 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 technologies listed in the Oak Ridge National Laboratory
Air Transport Energy Use Model*® Fuel efficiency of new aircraft acquisitions represents, at a
minimum, a 5-percent improvement over the stock efficiency of surviving airplanes.”® 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

“Argonne National Laboratory, Transportation Energy Demand Through 2010, 1992.

“QOak Ridge National Laboratory, Transportation Energy Data Book: Edition 13, March 1993.

“Energy Information Administration, State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, DC, May 1993).

U S. Department of Transportation, Research and Special I'tograms Administration, Air Carrier Financial Statistics Quarterly
and Monthly, December 1990/1989, and prior issues.

“Transportation Research Board, Forecasting Civil Aviation Activity: Methods and Approaches, Appendix A, Transportation
Research Circular Number 372, June 1991.

“Decision Analysis Corporation of Virginia, Proposed Methodology For Projecting Air Transportation Demand, Final Report,
Subtask 2, July 8, 1992.

“Air Transport Association of America, Air Travel Survey, Washington D.C., 1990.

*U.S. Department of Transportation, LS. International Air Travel Statistics, Transportation Systems Center, Canbridge, MA,
annual i ‘sues.

*'U.S. Department of Transportation, Federal Aviation Administration, FAA Aviation Forecasts Fiscal Years 1993-2004,
February 1993.

*0ak Ridge National Laboratory, Energy Efficiency Improvement of Potential Commercial Aircraft to 2010, ORNL-6622, June
1990.

“Oak Ridge National Laboratory, Air Transport Energy Use Model, April 1991, Draft.

*U.S. Department of Transportation, Federal Aviation Administration, FAA Awviation Forecasts Fiscal Years 1993-2004,
February 1993.
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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.”

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

Seat-Mile Varlable Narrow Body Aircraft Wide Body Aircraft
Airborne Hours/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 980-1, 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 Potantial 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).* 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.

*Energy Information Administration, State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, DC, May 1993).

*U.S. Department of Energy, Office of Domestic and International Energy Policy, Assessment of Costs and Benefits of Flexible
and Alternative Fuel Use in the U.S. Transportation Sector, Technical Report Ten: Analysis of Alternative-Fuel Fleet Requirements,
May 1992.
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Table 23. EPACT Alternative-Fuel Vehicle Fleet Sale Estimates

Vehicle Type Fleet Type 1980 1995 2000 2005 2010
State and
Local 0 0 0 85,538 92,149
Government

Automohbiles  Federal
Government 0 5,000 10,692 13,365 13,365
Business 0 64,637 69,633 405,826 437,189
Fuel Provider 0 129,274 139,265 150,028 161,623
State and
Local 0 0 0 19,612 21,128
Government

Light Trucks  Federal

g Government 0 5,000 10,692 13,365 13,365

Business 0 32,319 34,816 94,612 101,924
Fue! Provider 0 64,637 69,632 75,014 80,811

Alternative-Fusel Flest Requirements, May 1992.

Low Emission Vehicle Program

Source: U.S. Department of Energy, Office of Domestic and International Energy Policy, Assessment of Costs and
Bensfits of Flexible and Alternative Fusl Use in the U.S. Transportation Sector, Technical Report Ten: Analysis of

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.”’ 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)
Vehicle 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
Ultra-Low Emission Vehicles (ULEV) 2 2 2 2 5 10 15
Zero Emission Vehicles (ZEV) - 2 2 2 5 5 10

Source: California Air Resources Board, “Proposed Regulations for Low Emission Vehicles and Clean Fusls, Staff
Report,” August 13, 1990.

13

36

’California Air Resources Board, “Proposed Regulations for Low Emission Vehicles and Clean Fuels, Staff Report,” August

, 1990.
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The alternative-fuel vehicle sales module compares these legislatively mandated sales to the results from
the alternative-fuel vehicle logit 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 Deinand 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

Existing Unscrubbed Coal, sulfur dioxide standard <= 1.20 pounds per million Btu
Existing Unscrubbed Coal, sulfur dioxide standard <= 2.50 pounds per million Btu
Existing Unscrubbed Coal, sulfur dioxide standard <= 3.34 pounds per million Btu
Existing Unscrubbed Coal, sulfur dioxide standard > 3.34 pounds per million Btu
Existing Scrubbed Coal to 2.5 pounds sulfur dioxide per million Btu

Existing Scrubbed Coal to 1.2 pounds sulfur dioxide per million Btu

Existing Scrubbed Coal to 0.6 pounds sulfur dioxide per million Btu

Existing Scrubbed Coal, 90 percent sulfur dioxide Removal

New High Sulfur Pulvenzed Coal with Wet Flue Gas Desulfurization

New Advanced Coal - Integrated Coal Gasification Combined Cycle

Qil/Gas Steam - Oil/Gas Steam Turbine

Combined Cycle - Conventional Gas/Oil Combined Cycle Combustion Turbine
New Advanced Combined Cycle - Advanced Gas/Oil Combined Cycle Combustion Turbine
Combustion Tusbine - Conventional Combustion Turbine

Advanced Combustion Turbine - Steam Injected Gas Turbine

Nuclear - Evolutionary Advanced Boiling Water Reactor

Advanced Nuclear - Mid-Size Advanced Pressurized Water Reactor
Conventional Hydropower - Hydraulic Turbine

Pipeline Hydropower - Hydraulic Turbine

Pumped Storage - Hydraulic Turbine Reversible

Geothermal - Steam 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. These 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

Variable O&M

Overnight Costs Heat Rate Fixed O&M (1987 dollars

(1987 dollars (Btu per (1987 dollars per thousand

Technology Year Available per kilowatt) kliowatthour) per kilowatt) kilowatthours)
Pulverized Coal ............. 1990 1,213 9,856 17.6 4.3
AdvancedCoal .............. 2000 1,345 9,221 333 25
Oil/lGas Steam .. ............ 1990 785 9,680 5.3 5.2
Combined-Cycle . ............ 1990 486 8,230 3.7 3.7
Advanced Combined-Cycle . .. .. 2005 476 7,869 6.7 26
Combustion Turbine . ......... 1980 352 11,456 0.6 6.2
Advanced Combustion Turbine .. 1990 566 9,631 10.0 5.0

0&M = Operation and maintenance.
Source: Argonne National Laboratory, “Cost and Perforance Database for Electric Power Generating Technologies.”

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 Hours

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 to 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

Energy Information Administration/ Supplement to the Annual Erergy Outlook 1994 39




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
L0 218
1€ T T 113
1 146

Source: Energy Information Administration, Estimating the Capital Cost of Life Extension for Fossil-Fuel Steam
Plants, DOE/EIA-0509 (Washington, DC, July 1988).

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.® 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,
nonutility 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 reportea on the April 1992 “Coordinated Bulk

¥Memorandum from Lessly Goudarzi to Patricia Toner, dated January 21,1993, Washington Consulting Group Task 92080,
“Nonutility Generation Supply Model Revisions.”

40 Energy Information Administration/ Supplement to the Annual Energy Outiook 1994




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, Licensees and 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 1 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 AEO94 projections, with
Unit 1 assumed 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 1 and 2 are
1998/99 and 2002, respectively. The plant had been indefinitely deferred since 1988 when TVA
mothballed the plant as a cost-cutting move at a time when load forecasts 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 is actively 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 WNP1 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.”

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.

® & & o o

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 2004 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

*Hewlett, James G., “The Operating Costs and Longevity of Nuclear Power Plants: Evidence from the USA, “Energy Policy,
Volume 20, Number 7, july 1992,
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and the first-of-a-kind nature of the project, it is assumed that utilities, investors, and State regulatory
commissions would not commit to a new order until an MRS was completed and available to receive
waste. Assuming this occurs in 2007 and, given the 4- to 5-year construction leadtime for a new plant, an
order placed in 2007 would result in an operational plant post-2010.

Public concerns about nuclear power plant operational safety and waste disposal must also be addressed.
The safety concerns stem from the public’s association of the technology with its weapons origin and the
well-publicized accidents at operating plants, particularly at Three Mile Island and 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 cost options, 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.® 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.®

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.? 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 enduse 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 1997.%

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 for fuel prices. Expected 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 Impact of Nuclear Power on the Systematic Risk and Market Value of
Electric Utility Common Stock,” The Energy Journal, Volume 11, lssue 2

“The stranded plant problem refers to capital-intensive plants that cannot recover all their capital costs because of the
competitive pressure from lower cost plants.

“Energy Information Administration, An Analysis of Nuclear Power Plant Construction Costs, DOE/ EIA-0485 (Washington,
DC, March 1986).

“Form EIA-861, “Annual Electric Utility Report,” 1992,

“Energy Information Administration, NEMS Integrating Module Documentation Report, DOE/EIA-M057 (Washington, DC,
[December 1993)
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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 difference 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 NY and 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, transferring or purchasing sulfur emission allowances, operating high-sulfur coal units at a
lower capacity utilization rate, or switching to low-sulfur fuels. The costs for FGD 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 (EWG’s).

EPACT allows the 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

A 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 any 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-(0348(91), February 1993.

Utilities are assumed to comply with the mandates set forth in the Clean Air Act Amendments of 1990
(CAAA90) by reducing emissions of NO, by 2 million tons from 1980 levels. Similarly, it is assumed that
utilities will comply with CAAA90 and reduce their emissions of sulfur dioxide (5O;) by 10 million tons
over the forecast period. Consequently, the forecast assumes that the cost associated with purchasing an
SO, allowance (dollars per ton of SO,) is equivalent to the marginal cost of compliance (dollars per ton
of SO, removed).
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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 frem domestic fields throughout
the United States, acquire natural gas from foreign producers for resale in the United States, or sell US.
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 gas 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,” inferred
reserves,” and undiscovered economically recoverable resources.®® 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.”” Published estimates were
adjusted to remove intervening reserve additions resulting in estimates consistent with end-of-year 1990.

*“Economically recoverable resources are 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.

“Proved reserves are 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.

®Inferred reserves are that part of expected ultimate recovery from known fields in excess of cumulative production plus
current reserves.

“Undiscovered resources are located outside oil and gas fields in which the presence of resources has been confirmed by
exploratory drilling; they include resources from undiscovered pools within confirmed fields when they occur as unrelated
accumulations controlled by distinctly separate structural features or stratigraphic conditions.

"Mast, Richard F., et al., United States Department of the Interior, Geological Survey and Minerals Management Service,
Estimates of Undiscovered Conventional Oil and Gas Resources in the United States—A Part of the Nation's Energy Endoument,
United States Government Printing Office, 1989; Cooke, Larry W., United States Department of the Interior, Minerals
Management Service, £stimates of Undiscovered, Economically Recoverable Oil and Gas Resources for the Outer Continental Shelf,
Revised as of January 1990, OCS Report MMS 91-0051, July 1991; National Petroleum Council, Committee on Natural Gas, The
Potential for Natural Gas in the United States, Volume 11, Source and Supply, Washington, D.C , December 1992; Fisher, William
L., et al,, Oil Resources Panel convened by the U.S. Department of Energy, An Assessment of the Oil Resource Base of the United
States, October 1992; Potential Gas Committee, Potential Supply of Natural Gas in the United States (December 31, 1992), Potential
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 Kecoverable Resources
(Billion Barrels)

Technology Technology
Improvement Rate
Crude Oil Resource Category 1990 Level 2010 Level (percent)

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

Onshore .......... ... . ..coun. 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

OtherOnshore . ................. 17.70 26.30 2.0

Ofishore .. ....... ... .......... 2.47 3.68 2.0
Total Lower 48 Statec 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 -
Totat Crude Oil ................... 106.33 145.57

EOR = Enhanced oil recovery.
Source: Energy Information Administration, Office of Integrated Analysis 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 the OGSM in computing the projections presented in the
AEQOY%4 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 Rate
Natural Gas Resource Category 1980 Level 2010 Level (percent)
Undiscovered .................... 356.63 529.93 -
Onshore ............. .. oovvi 234.53 348.49 2.0
Oftshore .............. ... . ... 122.10 181.44 2.0
Inferred Reserves .. ............... 145,30 215.91 -
Other Onshore . ................. 114.42 170.02 2.0
Offshore . ..........coiviiins. 30.89 45.90 2.0
Unconventional Gas Recovery ....... 316.63 470.50 --
TightGas ...................... 232.40 345.33 2.0
Devonian ............. ... .. ... 21.23 31.65 2.0
Coalbed ............... ... v.. 63.00 93.61 2.0
Total Lower 48 States Unproved . . .. .. 818.56 1,216.34 --
Alaska ... ................. ... .. 33.31 49.50 2.0
Total U.S. Unproved ............... 851.87 1,265.84 -
Proved Reserves ................. 169.35 169.35 =
Total Natural Gas . ................ 1,021.22 1,435.19 -

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

Table 32. Drilling Activity Response

Onshore Lower 48 States Offshore Lower 48 States
oll Natural Gas ol Natural Gas
Resp. Scale Resp. Scale Resp. Scale Resp. Scale
Price Level Factor Factor Factor Factor Factor Factor Factor Factor
Price less than GOM: 19.51 GOM: 1.64
constant scale factor 175 ! 275 ! PAC: 14,36 ! PAC: 2.08
Price equal to or
GOM: 19.51 GOM: 1.64
greater than 1 17.5 1 275 1 PAC: 14.36 3 PAC: 2.08

constant scale factor

GOM = Guilf of Mexico.
PAC = Pacific region.

Notes: For onshore unconventional and deep gas, the price differentials observed in the base year are decreased by 5 percent annually
as competitive forces operate to move the markets to a uniform clearing price. This adjustment mitigates 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 AEO94) of price-specific quantity projections from a
National Petroleum Council study.” The projections vary by world oil price assumption (Table 33).

Table 33. Projected EOR Production by Oil Price Case
(Million Barrels per Year)

Year Low Qil Price Case Reference Case High Oil Price Case
1990 .. ... 239.8 239.8 239.8
1996 ... 252.6 252.6 252.6
2000 ...l 194.5 208.8 230.3
2005 ..., 150.0 258.8 287.6
2010 ... ... 176.3 305.5 366.5

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

Supplemental Gas Supplies

The projection for suppiemental 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.

!National Petroleum Council, Enhanced Oil Recovery (Washington, DC, June 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) capacitier, 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).

Tabie 34. Natural Gas imports and Exports
(Billion Cubic Feet per Year)

Canada Mexico Liquetied Natural Gas
Year Imports® Exports Imports Exports imports Exports
1980 ...... 1,778 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 billion 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 AEO9%4.
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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 exparsion 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 interruptibie, 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/? 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

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.

"The electric utility end-use category includes gas consumption 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)

Region Residential Commercial Industrial
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
Pacitic ............. 3.68 2.51 0.84
Florida . ............ 5.89 2.4 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-78, “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 reduced 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-miiles) 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 Levals)

Reglon Expansion Factor

New England . ... . it e 0

Mid Atlantic .. ... . e 2.33
EastNorth Central ........ ... ..y 3.00
West NorthCentral .. ....... ... . i 1.00
South Atlantic . . ... .. 0.50
EastSouth Central .. ... ...t i i i 7.00
West South Cantral . . ...t i i 3.00
Mountain . ... .. e 1.00
Pacic ... . e 1.00
Florida . ..t e e e 0

Arizona/New MexXico . .........cv i 0.33
California ... ... e e 0.25

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

Legislation and Regulation

All interstate pipeline companies ar2 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 Commission (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.

Enetgy Information Administration/ Supplement to the Annual Energy Outiook 1894 55




Table 38. FERC Order 636 Transition Costs by Pipeline Company
(1992 Dollars)

Purchased Gas
Adjustment Account Qas Supply
Interstate Pipeline Company Balance Realignment Total
Algonquin Gas TransmissionCo. .. ...... 0 0 0
ANR Pipeline Company ... ............ 0 229,862,348 229,862,348
Akla, Inc. ... ... .. e 97,814 29,344,130 29,441,943
Colorado Interstate Gas Co. .. ......... 0 5,088.826 5,068,026
CNQ TransmissionComp. . . ............ 78,251,012 33,256,680 111,507,692
Columbia Gas Trapamission Corp. .. ... .. 171,174,089 0 171,174,089
Columbia Gulf Transmission Corp. .. ... .. 0 0 0
East Tennessee NaturalGas Co. .. ... ... 0 0 0
El Paso NaturalGas Co. .. ............ 0 0 0
Florida Gas TransmisslonCo. .......... 0 52,819,433 52,819,433
Great Lakes Gas Transmigsion Co. . ... .. 0 0 0
Kern River Gas Transmiasion Co. .. ... .. 0 0 0
K-NEnergy, Inc. . ................... 0 244,534 413 244,534 413
Midwestern Gas Transmission Co. . .. .. .. 0 0 0
Missiasippi River Transmission Corp. . 0 24,453,441 24,453 441
National Fuel Gas Supply Com. .. ....... 0 0 0
Natural Gas Pipeline Company of America . 0 537,975,709 537,975,709
Northern Border Pipeline Company ...... 0 0 0
Northem NaturalGas Co. ............. 0 0 0
Northwest PipelineComp. .. .. .......... 48,907 19.500 68,407
Paclfic Gas TransmissionCo. .......... 0 0 0
Panhandle Eastern Pipe Line Co. ....... 19,562,753 48,906,883 68,469,636
Questar PlpelineCo. . ................ 0 0 0
Southem NaturalGas Co. .. ........... 0 465,593 522 465,593,522
Tennessee Gas Pipeline Co. . .......... 120,897,814 432,336,842 553,234,656
TETCO ... 83,028,212 546,778,947 629,807,159
Texas Gas Transmission Corp. ......... 0 171,174,089 171,174,089
Trallblazer Pipeline Co. .. ............. 0 0 0
Transcontinental Gas P. L. Comp, . ....... 0 0 0
Transwestern Pipeline Co. ... .......... 14,085,182 16,139,271 30,224,453
Trunkline Gas Company .............. 14,672,085 9,781,377 24,453 441
United Gas Ppe LineCo. ............. 6,749,150 20,540,891 27,290,040
Wiliiams Natural Gas Company ......... 17,606,478 29,344,130 46,950,607
Williston Basin interstate Gas Co. ....... 0 19,562,753 29,562,753
Wyoming Interstate Natural Gas Co. .. ... 0 0 0
Other Pipeline Companies . . ........... 5,022,597 225,402,041 230,424,637
Total Industry Costs .. .............. 531,196,072 3,143,695,225 3,674,891,297

Source: Memorandum trom Elizabeth Moler (FERC) to Chairman John Dingell, Response to Chairman Dingell's Questions Regarding Various Aspects
of Order 636, March 16, 1993.
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Emissions

Ambient emissions attributable to fuel combustion by natural gas transmission network compressors are
a function of pipeline fuel use and emissions coefficients. An average emission coefficient vector was
derived for each emission type represented in NEMS, using coefficients for different types of compressors
and the 1990 national composition of compressor capacity (e.g. 23-percent reciprocating engine and
77-percent gas turbines). It is assumed that emission control technologies currently used on the
compressors and the nationa' composition of the compressor capacity do not change over the forecast.
Thus, the emission factors are kept constant throughout the forecast period (Table 39).

Table 39. Pollutant Emission Rate
(Thousand Pounds per Billion Cubic Feet Pipeline Fuel Use)

Pollutant Emission Re‘o
Total Carbon (C) . . ... 32,681.8
Carbon Monoxide (CO) . . ......... ... . . i, 191.0
Carbon Dioxide (CO2) . .. ... ... . i 118,728.2
Sulfur Oxides (SOX) . .. ... .. 0.6
Nitrogen Oxides (NOX) ... ... .. ... .. .. . . . ... 1013.0
Volatile Organic Compounds (VOC) . ... ... .. ............... 34.0
Methane (CH4) . . . ... ... .. . . . . . e 250.0
Particulates . ......... .. . ... .. .. 0.0

Source: Environmental Protection Agency, Compilation of Air Pollutant Emission Factors, Founth Edition, AP-42,
September, 1985, p. 3.2-2; and Energy Information Administration, Emissions of Greenhouse Gases in the United
States, 1985-1990, DOE/EIA-0573 (Washington, DC, September 1993).
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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 Specifications

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

Table 40. Petroleum Product Categories

Product Category Specific Products
MotorGasoline . .......................... Traditional Unleaded, Oxygenated, Reformulated,
Reformulated/ High Oxygen
JetFuel ...... ... .. .. Kerosene-type
Distillates . . .......... ... . i, Kerosens, Heating Oil, Highway Diesel
Residual Fuels . .......................... Low Sulfur, High Sultur
Liquefied Petroleum Gases .. ................ Propane, LPG Mixed
Petrochemical Feedstocks .................. Petrochemical Naphtha, Petrochemical Gas Oil,

Propylene, Aromatics

................................. Lubes and Waxes, Asphalt/Road Oil, Still Gas,
Petroleum Coke, Special Naphthas

Source: Energy Information Administration, Office of integrated Analysis and 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 ‘;asoline
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 | - 9.6 psi
PAD District 11 - 9.6 psi
PAD District 11l - 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 AEO94 market share assumptions.) The market shares reflect the mandated use of
reformulated blends in nonattainment areas as well as assumptions about opt-in and spulover demand
from outside of these areas. AEQ94 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.
AEO94 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”> 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. Therefore, 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.

7Required areas: Baltimore, Chicago, Hartford, Houston, Los Angeles, Milwaukee, New York City, Philadelphia, and San
Diego. 1995 Opt-ins: Texas, District of Columbia, New Jersey, Maryland, Delaware, New York, Connecticut, Virginia, New
Hampshire, Massachusetts, Pennsylvania, Maine, and Rhode Island.
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Table 41, Percent Market Share for Gasoline Types by Census Division

Census Division

Gasoline Type/Year 1 2 3 4 5 6 7 8 9
Traditional Gasoline
1990-1991 . ... .. 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
1992 ... . ... .. 96.47 89.10 100.00 100.00 100.00 100.00 100.00 95.63 87.20
1993 . ... .. ... 89.31 66.97 100.00 100.00 100.00 100.00 100.00 86.77 61.20
1994 . ... ... ... 89.31 66.97 100.00 100.00 100.00 100.00 100.00 86.77 81.20
1996 ... . ... .. 9.05 7.69 75.82 83.93 79.00 100.00 70.18 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 €6.62 17.81
Oxygenated Gasoline (2.7% oxygen)
1990-1991 .. . ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1992 . ...... ... 353 10.90 0.00 0.00 0.00 0.00 0.00 437 12.80
1893 . ... . ..., 10.69 33.03 0.00 0.00 0.00 0.00 0.00 13.23 38.80
1994 ... .. ..... 10.68 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
1686 . ......... 0.00 0.00 0.00 16.07 0.00 0.00 0.00 8.82 8.13
1997 forward . . .. 0.00 0.00 0.00 26.00 0.00 0.00 0.00 8.82 6.13
Reformulated - Oxygenated Gasoline (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 . ... 10.69 32.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Reformulated Gasoline (2.0% oxygen)
1990-1991 ... ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1982 .......... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1983 . ......... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1984 . ......... 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 45.70
1996 .......... 80.26 60.16 65.00 11.03 42.98 32.57 33.61 24.55 76.08
1997 forward . . .. 80.26 60.16 65.00 11.08 49.82 32.57 36.35 24.55 76.06

Source: Energy Information Administration, Office of Integrated Analysis and 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,’* a 4-percent return on
assets, and environmental costs associated with controlling pollution at refineries” (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 fiel. 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 | District il 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 kNal

Source: Energy Information Administration, 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 categcrv 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.

"Fixed operating costs include payroll, maintenance, labor and materials, depreciation, and other expenses.
"Environmental cost estimates are based on National Petroleum Council, U.S. Petroleum Refining - Meeting Requirements
for Cleaner Fuels 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 Dollars per Million Btu)

Consus Division

Sector/Product 1 2 3 4 5 6 7 8 9
Residential Sector
Distillate Fuel Qil ............ 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
Liquefied Petroleum Gases . . . .. 8.66 8.43 6.02 3.70 7.97 6.63 573 552 8.44

Commercial Sector

Distillate Fuel Ol ............ 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
Liquefied Petroleum Gases . . . .. 7.90 7.31 4.86 4.1 6.85 4,22 1.81 4.26 6.44
Low-Sulfur Residual Fuel Oil . ... 0.11 0.33 0.29 0.36 0.33 0.10 -0.04 -0.46 0.65
Utility Sector
Distillate Fuel Qit . ........... -0.07 0.19 0.18 0.16 -0.06 0.52 0.41 0.25 0.52
High-Sulfur Residual Fuel Qil . .. -0.22 0.17 0.82 0.41 0.01 -0.04 0.41 0.79 0.30
Low-Sulfur Residual Fuel Oil . ...  -0.02 0.14 1.87 0.83 0.13 2.38 0.80 0.80 1.28

Transportation Sector

Distillate Fuel Qil . ........... 1.64 1.35 0.91 1.00 1.05 0.86 0.99 1.08 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-Sulfur Residual Fuel Qil . .. -0.29 0.08 0.75 -0.01 -0.11 -0.30 0.65 0.87 0.59
JetFuel ................... 0.05 0.04 -0.18 -0.16 -0.43 0.07 0.05 -0.29 0.13
Liquefied Petroleum Gases . . ... 9.256 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 Oit . ........ 1.18 1.04 147 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 1.28 1.26 1.15 0.92
Kerosene . ................. 1.41 0.60 0.62 0.086 0.57 0.82 0.22 0.06 0.65
Liquefied Petroleum Gases . . ... 8.25 7.22 5.64 3.38 6.68 3.79 0.68 4.01 6.38
Low-Sulfur Residual Fuel Oil . . .. 0.07 0.24 0.29 0.27 0.35 0.47 -0.01 -0.14 0.43

Sources: Markups based on data from Energy Information Administration (E|A), EIA-782A, “Refiners'/Gas Plant Operators’ Monthly
Petroleum Product Sales Report”; EIA, EIA-782B, “Resellers'/Retailers’ Monthly Petroleum Heport Product Sales Report’; EiA,
FERC-423, “Monthly Report of Cost and Quality of Fuels for Electric Plants"; EIA, EIA-759 “Monthly Power Plant 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, September 1992); and EIA, Petroleum Marketing Annual 1992, DOE/EIA-0487(92) (Washington,
DC, July 1993).
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Table 44. Taxes on Petroleum Transportation Fuels by Census Division
(1992 Dollars per Million Btu)

Census Division

Year/Product 1 2 3 4 5 6 7 8 9

1993

Gasoline® . .......... ... .. ... ... 3.00 2.77 2.77 2.51 2.36 2.57 2.68 2.68 2.92

Diesel ............ ... iy 2.92 2.97 2.89 2.68 2.38 2.60 2.77 2.66 3.00

Liquefied Petroleum Gases . ......... 1.60 1.60 1.50 1.50 1.50 1.0 1.50 1.50 1.60

Methanol . ...................... 4.48 411 3.91 3.74 3.43 3.89 4.02 4.03 3.77

Ethanol .............. ... ... ... 3.68 3.38 3.28 3.09 2.84 3.20 3.31 3.32 3.10
Additional 1984

Gasoling® . ................ ... ... 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.41

Diesel ..................vvin 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.37

Liquefied Petroleum Gases . ......... 0.46 0.46 0.46 0.46 0.46 0.46 0.48 0.46 0.46

Methano! .................... ... 0.63 0.63 0.63 0.63 0.63 0.63 0.63 063 063

Ethanol .......... ... ... ... ..., 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51
Additional 1996

JetFuel ........................ 0.31 0.31 0.31 0.3t 0.31 0.31 0.31 0.31 0.31

*Tax also applies to gasoline consumed in the commercial and industrial sectors.
Sources: Aggregated from Energy Information Administration, Petroleum Marketing Monthly, DOE/EIA-0380(93/10) (Washington,
DC, October 1893), Table EN1; Califomia Proposition Nos. 108 and 111,

Table 45. Crude Oil Specifications

Sulfur Gravity
Crude Oil Categories {percent) (degrees API)
Low SulfurLight . ................... 0-05 >24
Medium Sulfur Heavy ................ 0.35-1.1 >24
High Suffur Light ........... ... ... ... >1.1 >32
High SulturHeavy . . .............. ... >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
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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’® Starting in 1995, gasoline sold in nine major U.S. cities which are the most
severe 0zone 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.”

Title Il 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.”® These
investments reflect compliance with Titles I, 11, and V of CAAA90, the Clean Water Act, the Resource
Conservation 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.

"*Oxygenated gasoline must contain an oxygen content of 2.7 percent by weight.

7Gasoline that meets the requirements of reformulated gasoline and has an oxygen content of 2.7 percent by weight.

"National Petroleum Council, U.S. Petroleum Refining - Meeting Requirements for Cleaner Fuels 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.

e 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, and 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 mining.”” 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® in the Coal Production
Submodule, 1995-2010

(Fractions)

Coal Production Regions 19985 2000 2005 2010
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 .. ........ ... .. i, 0.57 0.83 0.92 0.93
Virginia, Tennessee . ............ ..ot 0.43 0.61 0.80 0.92
Alabama .. ... ... e 0.02 0.09 0.30 0.34
Kentucky, West .. ... ... ... ... ... i 0.28 0.39 0.62 0.72
lllinois, Indiana . . ......... ... .. ... . .. 0.04 0.29 0.56 0.67

Arkansas, lowa, Kansas, Missouri, Oklahoma ... ...... -- -- -- -
Texas, Louisiana .......... ... ... ... ... ... -- - - --
North Dakota, South Dakota, Montana .. ............ -- - -~ --
Wyoming, East . ....... ... ... -
Wyoming, West . ....... ... .. ... i 0.07

Arizona, New Mexico, Colorado, Utah .. ............ 0.17 0.25 0.32 0.41
Washington, Oregon, California . ............ e -- - - -
Alaska . ... e - --

#Represents existing production capacity in 1990.
-- = no existing underground production capacity in these regions,
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. Coal Industry, 1970-1990: Two Decades of Change, DOE/EIA-0559 (Washington,
DC, November 1992).
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Table 47. Retiroment of Existing Surface Mine Production Capacity® in the Coal Production

Submodule, 1995-2010

(Fractions)

Supply Regions 1995 2000 2005 2010
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 .............. ... i, 0.60 0.84 0.93 0.97
Virginia, Tennesses . .............cvvvirinenennn 0.74 0.89 0.94 0.94
Alabama ........ .. e 0.41 0.43 0.61 0.84
Kentucky, West ... ......... ..., 0.63 0.76 0.98 0.98
llinois, Indiana . ........... .. ... . i 0.48 0.68 0.80 0.91
Arkansas, lowa, Kansas, Missouri, Oklahoma .. ....... 0.33 0.36 0.41 0.41
Texas, Louisiana ............c. i, 0.00 0.00 0.01 0.01
North Dakota, South Dakota, Montana . ............. 0.06 2.07 0.17 0.22
Wyoming, East . ...... ... . i 0.00 0.05 0.17 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 . ... ... e e 0.00 0.00 0.00 0.00

8Represents existing production capacity in 1990.
Source: Energy Information Administration, Office of integrated Analysis and Forecasting.

The key assumptions underlying the CDS are:

L ]

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 AEO94 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 200C.
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Table 48. Transportation Rate Escalators, 1991-2010
(1987=1.0000)

Transportation
Year Escalators
1991 L e 1.0221
1892 . e e e e 1.0231
1998 L e e e e 1.0060
1994 . e 1.0141
1995 L e e 1.0147
1996 .. e e e e 1.0164
1997 L e e e e e 1.0181
1998 L. e e e e 1.0207
1999 . e e e 1.0246
2000 .. .. e e 1.0279
2001 e e 1.0328
2002 .. e e 1.0362
2003 .. e e e 1.0405
2004 ... e e e 1.0432
2005 .. e e 1.0452
20068 ... e e e e 1.0475
2007 e e e e e e 1.0499
2008 ... e e e e 1.0627
2000 ... e e e e 1.0583
2010 .. e e e e 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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e 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 AEO94 forecast scenarios
are shown in Tables 49 and 50.

Table 49. World Steam Coal Import Demand by Import Region, 1895-2010
(Million Metric Tons of Coal Equivalent)

tmport Reglons® 1995 2000 2005 2010

The Americas . .............c. 0t iiiinninnns 17.9 245 26.3 30.0
UnitedStates . ............. . i, 6.0 8.2 8.6 9.5
Canada .. ... . e 7.8 7.5 7.0 6.0
MBXICO . . oo 1.3 2.8 3.7 6.2
South America .. ... vttt e 2.8 6.0 7.0 8.3
Burope ... .. .. 102.3 126.8 151.5 169.1
Scandinavia . ....... .. e 16.0 15.1 14.6 13.7
UKAreland ... .o e 8.7 15.4 22.6 27.3
GOMMANY Lo 9.8 14.0 16.6 241
Other NW Europe .. ...... ..o, 28.9 32.6 36.8 37.3
beria . . 15.0 17.3 19.9 20.0
Raly . e 10.6 14.2 17.8 18.6
Med/E Burope . ....... .. e 13.3 18.2 23.2 28.1
Asia. ... . e 114.4 160.8 2146 242.2
Japan L e 60.9 86.5 107.9 118.0
East Asia ... . i e e e 35.2 45,5 60.0 68.5
China/HongKong .. ...... .o 9.5 13.3 18.8 22.3
ASEAN e 4.5 6.3 11.7 16.2
Indian Sub . ... e 4.3 9.2 16.2 17.2
Total . ... . e 234.6 312.1 392.4 441.3

% mport Regions: United States: United States; Canada: Canada; Scandinavia: Denmark, Finland, Norway, Swedan;
U.KAreland: Ireland, United Kingdom; Germany: Austria, Germany; Other NW Europe: Belgium, France, Luxembourg,
Netherlands; Iberia: Portugal, Spain; Italy: ltaly; 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; ChinaMong Kong: China, Hong Kong; ASEAN: Malaysia, Philippines,
Thailand; Indian Sub: Bangiadesh, 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 50. World Metallurgical Coal import Demand by Import Region, 1895-2010
(Million Metric Tons of Coal Equivalent)

Import Reglons*® 1995 2000 2005 2010

TheAmericas ....................ccovvvinn, 18.4 18.0 17.6 16.7
UnitedStates . ..........ccviiin i, 0.0 0.0 0.0 0.0
Canada . ... e 4.0 4.0 3.5 3.0
MeXICO . i e e 1.6 1.5 1.7 1.4
South America .............coviivierinnnann.. 12.8 12.5 12.4 12.3
Burope ........... ... ... 50.2 47.2 479 46.8
Scandinavia . ......... ... i 2.4 2.0 1.8 1.7
UKJlreland ... ... i 8.1 7.4 71 8.7
GOIMAaNY . ..o e 3.8 3.9 6.0 7.5
Other NWEuUrope . ........ ..o, 12.5 10.7 10.1 9.3
beria . ... . e e 1.5 1.7 1.6 1.5
Raly ..o e e 4.4 3.9 3.7 3.5
Med/E Europe ...........cciiiiiiinnanennnn., 17.5 17.6 17.6 16.6
Asla. .. ... ... . e 87.9 84.0 81.5 76.9
Japan .. e e 59.1 52.7 49.1 455
East ASia . ...ttt e e 171 19.2 19.1 18.2
China/HongKong . .......ccvvvvr ., 2.2 2.2 2.7 3.2
ASEAN ... .. e e 0.0 0.0 0.0 0.0
IndianSub ... ... ... .. 9.5 9.9 10.6 10.0
Total ... . e e 156.5 149.2 147.0 140.4

&import Regions: United States: United States; Canada: Canada; Scandinavia: Denmark, Finland, Norway, Sweden;
U.KAreland: Ireland, United Kingdom; Germany: Austria, Germany; Other NW Europe: Belgium, France, Luxembourg,
Netherlands; Iberia: Portugal, Spain; ltaly: 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; ChinaMong 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.

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 RFM includes 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-connected—i.e.,, at the substation
level—generation) 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 AEO%4.
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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Table 61. Renewable Fuels Cost and Performance Data
(1987 Dollars)

Hydro- Solar Photo- Geo-
Parameters electric | Thermai® | voltaics Wind thermal Msw Wood

Capacity Factor

Maximum 0.43 047 0.25 0.37 0.80 0.85 0.70

Minimum 0.43 0.29 0.25 0.29° 0.80 0.85 0.70
Overnight Capital Cost {(dollars per kilowatt) 1,812 2,208 1,218 903 1,541 4,389 1,402
Fixed Operating Costs (dollars per kilowatt) 10.00 27.86 0.00 20.88 40.73 15.08 84.69
Variable Operating Costs (miils per kilowatthour) 3.14 0.00 2,00 0.00 0.00 -36.45°¢ 23.31¢
Date of Commercial Availability 1990 2005 1990 1900 1997 1980 2000
Construction Lead Time (years) N/A 3.00 1.00 2.00 3.00 3.00 3.00

MSW = Municlpal solid waste.

*Solar thermal will only operate in Electricity Market Module regions 2, §, & 10-13 because of its requirement for significant direct, normal
insolation.

bVarles according to time slice and reglon. Value selected as representative for 2010.

“Negative value represents tipping fees for MSW disposal.

dvalue represents the sum of variable operating and maintenance and fuel costs.

Notes: All technologies and costs only consider grid-connected electricity generation.

Sources: Hydroelectric: Forms EIA-860 and EIA-867. Solar Thermal: Pacific Gas & Electric Co., “Solar Central Receiver Technology
Advancement for Electric Utility Application” (San Francisco, CA, September 1988). Photovoitalcs: Technology Characterizations from
DOE/EE. Wind: Electric Power Research Institute (EPRI), Technical Assessmant Guide (TAG) 1993. Geothermal: EPRI-TAQG, 1993. MSW:

EPRI-TAQ, 1993. Blomass: Department of Energy, Office of Solar Energy Conversion, “Electricity from Biomass: A Development Strategy,
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 report on Forms EIA-860 and
EIA-867 and are outputs from the Hydroelectric Power Submodule.

Table 52. Maximum Hydroelectric Capacity

(Megawatts)

Year Maximum Capacity Year Maximum Capacity
1990 . . .. ... 74,640 2000 ... 77,540
1991 .. ... 74,640 2002 .. ... ... ..., 77,550
1992 . ... ... oL 74,930 2003 ... ...l 77,560
1993 .. ... . 75,030 2004 . ... .. ... 77,580
1994 .. . ... ... 75,340 2005 ... ... oL 77,591
1985 . .. ... ... . 75,470 2006 ....... .. ... 77,600
1996 . .. ... ..., 75,670 2007 ... .o 77,620
1997 ... .. L 75,800 2008 ... 77,620
1998 .. .. ... .. 76,690 2009 ... oo 77,620
1999 . ... ... 77,500 2010 ....... ... 77,620
2000 . ...... ... .. ... 77,5290

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 primarily 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 tech:nology
commercially viable.

e 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 subsicy to solar
energy production for State and nonprofit electric cooperatives, since it does not keep track 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 sclar
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 AEO94, 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 s:gmﬁcant
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.* 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 saver, 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.

®Elliott, D.L., L.L. Wendell and G.L. Gower, “An Assessment of the Available Windy Land Area and Wind Energy
Potential in the Contiguous United States,” Pacific Northwest Laboratory Operated for the U.S. Department of Energy by
Battelle Memorial Institute (Contract DE-AC06-76RLO 1830), August 1991,
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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 into 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 Submodule

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.” 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 These « ' < were passed to the EMM, along with the cost and
performance data shown in Table 51, for ¢ > selection.

Table 53. Geothermal Unplanned Capacity Build Limits
(Megawatts Electric)

Electricity Market Module Region

Year 1 12 13
2000 ... ... 374 28 2,026
2005 ... .. 458 34 2,931
2010 ... 1,040 50 4,310

Note: Capacity limits are assumed to increase linearly beiween 2000 and 2005 and betwesn 2005 and 2010.
Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.

#1Sandia National Laboratory, “Supply of Geothermal Power from Hydrothermal Sources: A Study of the Cost of Power
in 20 and 40 Years,” June 1991.

K ruger, Paul, and Evan Hughes, Electric Power Research Instituie, “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) i e 0.37
10 (SPP) e 0.14
11 (NWP) 0.09

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

Assumptions

76

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

e 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 I, where most of the corn is grown. This
is not an assumption of the model but rather a result of the exogenous projections of feedstock
costs and quantities. 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 per 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.
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Table 1.

New England Census Division
(Quadrillion Btu per Year)

Energy Consumption by End-Use Sector and Source

80

Reference Case 2"‘“‘"
Sector and Source 1 9;:.";2’1 0
1990 2000 2005 2010 (percent)
Residential
Distillate Fuel . .........covivvivviierenns 0.242 0.274 0.281 0.287 0.8%
KOrosene ..........covviiiviriinieiii 0.008 0.007 0.006 0.005 -1.9%
Liquefied Patroleum Gas ................... 0.021 0.020 0.019 0.018 -0.8%
Natural Gas ...........ovvvervnneennnens 0.176 0.200 0.203 0.208 0.8%
C08l v e 0.002 0.001 0.001 0.001 -1.3%
Renewabla Energy’ . .......cooviiinnen.. 0.039 0.040 0.041 0.041 0.3%
Elactriclly ........cccoviiiiiiiiii 0.128 0.135 0.140 0.147 0.7%
Total ..ot e e 0.616 0.676 0.691 0.708 0.7%
Commercial
Distillate Fuel . .............ccciiiinuias 0.077 0.073 0.067 0.062 1.1%
Korosens ........cveiveiiiiiiiiiiiinens 0.002 0.002 0.002 0.002 +0.2%
Motor Gasoling® .........coeiiiiiinn.ns 0.003 0.003 0.003 0.003 0.3%
Residual Fuel ........ccovvveiniiininen. 0.057 0.070 0.077 0.085 2.0%
NaturalGas .........coovvinvnnnennnnnn 0.100 0.115 0.121 0.127 1.2%
OB . ettt e 0.006 0.006 0.006 0.008 0.0%
Renewable Energy* ..........o.ovviivnnn.s 0.000 0.000 0.000 0.000 5.1%
Elactricly .......ovvieiiiiiii e 0.134 0.140 0.139 0.134 0.0%
Total ... e 0.379 0.407 0.416 0.418 0.5%
Industriaf
Distilate Fuel .........ccovvvvvninnnnn... 0.029 0.034 0.037 0.039 1.6%
Liquefied Petrolaum Gas ................... 0.009 0.008 0.008 0.009 0.3%
Motor Gasoline® ...........coiriiiiiinn.. 0.005 0.007 0.008 0.008 2.6%
Petrochemical Feedstocks .................. 0.013 0.013 0.013 0.018 0.0%
Residual Fuel ..........ccovvvvievnieninns 0.063 0.054 0.052 0.051 -1.0%
Other Petroleum® . ........ ..ovivvviiinnss 0.057 0.067 0.072 0.075 1.4%
Natural Gas’ ............coovvneiinenns. 0.084 0.116 0.124 0.129 2.2%
Metallurgical Coal ................covun. 0.000 0.000 0.000 0.000 N/A
SteamCoal ...t 0.008 0.011 0.012 0.015 3.2%
Net Coal Coke Impors . ................... 0.000 0.000 0.000 0.000 N/A
Renewable Energy .............ccoiiinnnn 0.136 0.158 0.176 0.190 1.7%
Electricly ......ccoviiiiiiiiini, 0.003 0.103 0.111 0.117 1.2%
Total o oviir et e 0.498 0.570 0.613 0.647 1.3%
Transportation
Distillate Fuel . .........c0vvvvenivrinnns 0.119 0.140 0.153 0.162 1.5%
JetFuel ... 0.092 0.070 0.077 0.082 -0.6%
Motor Gasoline® ..........coeiieieiiinnl, 0.664 0.689 0.714 0.714 0.4%
Residual Fuel ..........c.oovivniinnt, 0.011 0.013 0.014 0.015 1.6%
Liquefied Petroleum Gas ................... 0.003 0.004 0.007 0.011 7.2%
Other Petroleum® . ... ... 0.009 0.009 0.009 0.010 0.6%
Fipuline Fuel Natural Gas .................. 0,002 0.002 0.002 0.003 1.4%
Compressed Natural Gas .. .........oovvvunne 0.000 0.008 0.014 0.020 23.0%
Renewables (ethanol)’® .................... 0.000 0.001 0.002 0.003 33.0%
Liquid Hydrogen ..........c.coovvivinnnn 0.000 0.000 0.000 0.000 94.2%
Methanol™ ... e 0.000 0.000 0.002 0.004 38.2%
Elactricly ... 0,003 0.004 0.007 0.010 6.1%
Total ...ttt 0.002 0.940 1.000 1.034 0.7%
Electric Utllitles'
Distillate Fuel ........vvvviieveneivinines 0.002 0.001 0.001 0.003 1.8%
Residual Fuel .............ccvvviviinnis 0.280 0.191 0.212 0.151 -3.0%
Natural Gas . ........coviinienneennenns 0.081 0.149 0.152 0.160 2.8%
SteamCoal . ..ot i 0.162 0.167 0.159 0.163 0.0%
Nuclear Power ...........c.ccvvvvvenennn 0.400 0.449 0.447 0.347 -0.7%
Renewable Energy/Other™ . ................. 0.208 0.198 0.238 0.327 2.3%
Total ...t RN 114 1,158 1.210 1.151 0.0%
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Table 1. Energy Consumption by End-Use Sector and Source
New England Census Division (Continued)
(Quadrillion Btu per Year)

Reference Case Annual
Sector and Source :;:_’;:‘1 b
1960 2000 2006 2010 (porcent)
Primary Energy Consumption
Distillate Fuel . .............cvveviint 0.471 0.521 0.539 0.553 0.8%
Kerosens ........ccoovvininniriiiiinis 0.009 0.008 0.008 0.007 -1.6%
JotFuel ... 0.092 0.070 0.077 0.082 -0.6%
Liquefied Petroleum Gas ................... 0.037 0.035 0.038 0.042 0.8%
Motor Gasoline® .......... PN 0.671 0.699 0.724 0.725 0.4%
Petrochemical Feedstocks . ................. 0.013 0.013 0.013 0.013 0.0%
Residual Fuel ........... e 0.411 0.328 0.355 0.303 -1.6%
Other Petroleum™ . .............iiinnts 0,066 0.076 0.081 0.085 1.3%
Natural Gas . .......ovvevrinnininoninnns 0.430 0.590 0.616 0.647 2.1%
Metallurgical Coal . ...................co0s 0.000 0.000 0.000 0.000 N/A
SteamCoal . ...t 0.174 0.181 0.175 0.181 0.2%
Net Coal Coke Imports . ................... 0.000 0.000 0.000 0.000 N/A
Nuclear Power .................c.cc.ovee. 0.400 0.449 0.447 0.347 0.7%
Renewable Energy/Other®® . ................. 0.383 0.397 0.459 0.565 2.0%
Total ............ 3.181 8.366 3.531 3.550 0.6%
Electricity Consumption (all sectors) ....... . 0.358 0.382 0.398 0.408 0.7%

Yinciudes efectricity generated by the sector for seif-use from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other
biomass, wind, photovoltaic and solar thermal sources, and non-electric energy from renewable sources, such as solar thermal water heaters,
ground-water heat pumps, and wood.

¥ncludes ethanal (blends of 10 percent or less) and ethers blended into gasoline.

¥Includes liquefied petrole 1m gas and coal. !

*Includes commarcial sector slactricity cogenerated using wood and wood waste, municipal solid waste, and other biomass; nonalectric energy
from renewable sources, such as active solar and passive solar systems, geothermal heat pumps, and solar water heating systems.

fFuel consumption includes consumption for cogeneration.

*Includes petroleum coke, asphall, road oil, lubricants, still gas, and miscellaneous petroleum products.

"Includes lease and plant fuel.

*Includes naphtha and kerosene type.

*Includes aviation gasoline and lubricants.

*Only E85 (85 percent ethanol).

"Onty M85 (85 percent methanol).

“Includes consumption of enargy by electric utilities, independent power producers, and small power producers that sel! power to the grid.

Yincludes elactricity sold to utilities by nonultilities, including cogenerators, from hydroslectric, geothermal, wood and wood waste, municipal
solid waste, other biomass, wind, photovoltaic and solar thermal sources, plus waste heat and net electricity imports. Does not include own use.

"includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, and
miscellanaous petroleum products.

*|ncludes electricity generated for sale to efectric utilities and for self use from renewable sources, non-€'actric energy from renswable sources,
electricity generated from waste heat, net electricity imports, liquid hyc: ogen, and methanol.

Btu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independant rounding.

Sources: 1990 coal consumption: Energy Information Administration {EiA), Quarterly Coal Report, DOE/E!IA-0121(90/4Q) (Washington, D.C.
May 1991) and State Energy Data Report 1891, DOE/E{A-0214(91) (Washington, D.C., May 19983), 1980 natural gas consumption: EIA, Natura/
Gas Annual 1982 Volume 1, DOE/EIA-0131(92)/1 (Washington, D.C., November 1883). 1890 consumption other than coal and natural gas: EIA,
Monthly Energy Review, DOE/EIA-0035(83/07) (Washington, D.C., July 1883) and Office of Coal, Nuclear, Electric and Alternate Fuels estimates.
Figures for 198. may differ from published data due to internal conversion factors within the AEO 1994 National Energy Modeling System. The
1880 values are not final and may be updated in EIA publications. Projections: EIA, AEO 1994 National Energy Modsling System run
AE094B.01221034.
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Table 2. Energy Consumption by End-Use Sector and Source
Middle Atlantic Census Division
(Quadrillion Btu per Year)

82

Referenco Case g"’""
Sector and Source . &";:‘1 0
1990 2000 2008 2010 (porcent)
Residential
Distiltate Fuel . ............cooovvnt, 0.321 0.325 0.316 0.304 0.3%
Kerosene .........coovviiiiieiiinon, 0.019 0.017 0.016 0.015 -1.5%
Liquefied Petroleum Gas ................ 0.027 0.026 0.024 0.023 +0.9%
Natural Gas ...............coveviennn. 0.772 0.830 0.807 0.798 0.2%
(o | 0.021 0.018 0.017 0.018 1.3%
Renewable Energy’ .................... 0.086 0.090 0.089 0.088 0.1%
Electricty .........coccvvvrvieniennn. 0.332 0.337 0.339 0.346 0.2%
Total ...t i 1.879 1.642 1.608 1,580 0.0%
Commercial
Distilate Fuel ..............ccvvvenn.. 0.148 0.142 0.132 0.124 0.9%
Kerosene ..........ooeiiiiiiiiiieans. 0.003 0.003 0.003 0.003 0.4%
Motor Gasoline® . ..............coov... 0.014 0.013 0.013 0.013 -0.4%
Residual Fuel ............cvvvivnnnn.. 0.125 0.098 0.087 0.077 2.4%
Natural Gas .............ccovvvennnns 0.449 0.452 0.446 0.444 0.1%
Other . ..o 0.024 0.023 0.022 0.022 -0.4%
Renewable Energy* .................... 0.000 0.001 0.001 0.001 4.9%
Electricty . ......oovvvii 0.388 0.399 0.387 0.365 -0.3%
Total ... e 1.153 1.130 1.083 1.049 -0.5%
Industriaf
Distillate Fuel ................oovvnn. 0.074 0.085 0.094 0.100 1.5%
Liquefied Petroleum Gas ................ 0.026 0.031 0.033 0.035 1.5%
Motor Gasoling® ....................l. 0.014 0.021 0.024 0.026 2.9%
Petrochemical Feedstocks . .............. 0.127 0.121 0.124 0.127 0.0%
Residual Fuel ............... .. oot 0.089 0.097 0.097 0.095 0.3%
Other Petroleum® . ..................... 0.357 0.449 0.467 0.478 1.5%
Natural Gas’ ............ccoovvvinnnn. 0.447 0.487 0.518 0.540 1.0%
Metallurgical Coal ..................... 0.316 0.232 0.203 0.176 -2.9%
SteamCoal ...l 0.158 0.16t 0.189 0.206 1.4%
Net Coal Coke Imports ................. 0.000 0.000 0.000 0.000 N/A
Renewable Energy .................... 0.191 0.218 0.237 0.256 1.5%
Eloctricity ..o, 0.317 0.353 0.379 0.400 1.2%
Total ... 2.115 2.254 2.364 2438 0.7%
Transportation
Distillate Fuel ...............coovs. 0.244 0.404 0.434 0.469 1.6%
JetFuelt .. ... . 0.581 0.386 0.422 0.456 1.2%
Motor Gasolineg® ...................... 1.669 1.737 1.7 1.798 0.4%
Residual Fuel ................c.. ot 0.091 0.107 0.118 0.128 1.8%
Liquefied Petroleum Gas ................ 0.008 0.011 0.020 0.030 7.1%
Other Petroleum® ... ................... 0.024 0.024 0.025 0.026 0.6%
Pipeline Fuel Natural Gas ............... 0.043 0.039 0.041 0.041 -0.3%
Compressed Natural Gas ... ............. 0.000 0.021 0.038 0.057 N/A
Renewables (ethano™® ................. 0.000 0.002 0.005 0.009 33.0%
Liquid Mydrogen ...................... 0.000 0.000 0.000 0.000 94.2%
Methanol™ ... ... ... ... ... .. ... ..., 0.000 0.001 0.005 0.010 38.2%
Eloetricty ... 0.009 0.012 0,020 0.029 6.0%
Total ... ... i 2.549 2.745 2.904 3.052 0.9%
Electric Utilities'
Distillate Fuel ........................ 0.000 0.001 0.001 0.000 2.1%
Residual Fuel .................... 00, 0.428 0.307 0.315 0.282 21%
Natural Gas .................. ... ... 0.282 0.333 0.391 0.347 1.0%
SteamCoal . ... 1.234 1.258 1.242 1.474 0.9%
Nuclear Power . ...................... 0,943 1.116 1.112 0.845 -0.6%
Renewable Energy/Other™® . .............. 0.397 0.488 0.530 0.694 2.8%
Total ...t e 3.263 3.503 3.690 3.643 0.5%
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Table 2. Energy Consumption by End-Use Sector and Source
Middie Atlantic Census Division (Continued)
(Quadrillion Btu per Year)

Referance Case Annuai
Sector and Source 1‘:;:3:'1 0
1990 2000 2006 2010 (percent)
Primary Energy Consumption

Distillate Fuel . ...........coviiveninnns 0.888 0.957 0.977 0.997 0.6%
KOIOSBNB ... .vv vt 0.023 0.021 0.019 0.018 -1.3%
JatFusl ..o 0.361 0.386 0.422 0.456 1.2%
Liquefied Petroleum Gas . .................. 0.066 0.073 0.082 0.093 1.7%
Motor Gasofing® ..............c.iiiiinns 1.697 1.7 1.814 1.836 0.4%
Petrochemical Feedstocks . ................. 0.127 0.121 0.124 0.127 0.0%
Residual Fual ......... ... 0.733 0.609 0.616 0.583 1.1%
Other Petroleum™ . ................ccuts 0.380 0.473 0.492 0.504 1.4%
Natural Gas ........ovveiinnnenivennnnns 1,994 2.161 2.240 2.227 0.6%
Metallurgical Coal ............. e 0.316 0.232 0.203 0.176 -2.9%
SteamCoal .........covvi i 1.429 1.454 1.466 1.714 0.9%

Net Coal Coke Imports .................... 0.000 0.000 0.000 0.000 N/A
Nuclear Power ..........cc.vvvriinnnnn. 0.943 1.116 1.112 0.845 0.6%
Renewable Energy/Other™ . ................. 0.675 0.799 0.867 1.087 2.3%
Total .................0. P eees 9.632 10.174 10.433 10.633 0.5%
Electricity Consumption (all sectors) ......... 1.046 1.100 1.126 1.140 0.4%

Yincludes electricity generatad by the sector for seli-use from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other
biomass, wind, photovoltaic and solar thermal sources, and non-electric anergy from renewable sources, such as solar thermal waler heaters,
ground-water heat pumps, and wood.

?Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

*Includes liquetied petroleum gas and coal.

“Inciudes commercial sactor electricity cogenerated using wood and wood waste, municipal solid waste, and other biomass; nonelectric energy
from renewable sources, such as active solar and passive solar systems, geothermai heat pumps, and solar water heating systems.

*Fuel consumption includes consumption for cogeneration.

®includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscallaneous petroleum products.

"Includes lease and plant fuel.

®Includes naphtha and kerosene type.

*Includes aviation gasoline and lubricants.

"*Only 795 (85 percent ethanol).

"Only M85 {85 parcent methanal).

Includes consumption of energy by electric utilities, independent power producers, and small power producers that sell power to the grid.

Yincludes electricity sold to ulilities by nonutilities, including cogenerators, from hydroelectric, geothermal, wood and wood waste, municipal
solid waste, other biomass, wind, photovoltaic and solar thermal sources, plus waste heat and net electricity imports. Doas not include own use.

“Includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, and
miscellaneous petroleum products.

*Includes electricity generated for sale to elactric utilities and for self use from renewable sources, non-electric energy from renewable sources,
electricity generated from waste heat, net slectricity imports, liquid hydrogen, and methanol.

Btu = British thermal unit.

NJ/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1980 coal consumption: Energy Information Administration (EIA), Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C.
May 1991) and State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, D.C., May 1893). 1990 natural gas consumption: ElA, Natural
Gas Annual 1992 Volume 1, DOE/EIA-0131(92)/1 (Washington, D.C., November 1983). 19890 consumption other than coal and natural gas: EIA,
Monthly Energy Review, DOE/EIA-0035(93/07) (Washington, D.C., July 1883) and Office of Coal, Nuclear, Electric and Alternate Fuels estimates.
Figures for 1990 may differ from published data due to internal conversion factors within the AEO 1894 National Energy Modeling System. The
1990 values are not firal and may be updated in EIA publications. Projections: EIA, AEO 1994 National Energy Modeling System run
AEO04B.D1221934.
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Table 3. Energy Consumption by End-Use Sector and Source

East North Central Census Division
(Quadrillion Btu per Year)

84

Reference Case Annual
Sector and Source 13;:2:'1 0
1990 2000 2006 2010 (percent)
Residential
Distillate Fuel ...........ccovviiieviiinns 0.082 0.102 0.101 0,099 0.4%
KOTOSBNE . ....\vvvieeee i 0.007 0.007 0.007 0.007 -0.4%
Liquefied Petroleum Gas ................... 0.078 0.079 0.075 0.072 -0.4%
Natural Gas ............oiviviniinnnnn.. 1.372 1.498 1.483 1.482 0.3%
Coal ..o 0.014 0.012 0.012 0.011 -1.2%
Renewabls Enargy' . .........ocvviiiin.n. 0.115 0.120 0.118 0.117 0.1%
Electricty ........ .0 0.459 0.476 0.479 0.486 0.3%
Total .o e e 2139 2.204 2,276 2.284 0.3%
Commerclal
Digtillate Fuel ..........ccooiviiinvrinins 0.048 0.064 0.067 0.067 1.9%
KBIoSBNG . ..\vvivie it i 0.002 0.002 0.002 0.002 -0.2%
Motor Gasaling® ............. ..., 0.017 0.018 0.018 0.018 0.9%
Residual Fuel .............cccoviniin s, 0.004 0.004 0.004 0.003 0.3%
Natural Gas ...........ccvviiinnninnnn 0.656 0.678 0.680 0.679 0.2%
Other . 0.040 0.040 0.039 0.039 -0.2%
Renewable Energy* ............cooviiiit 0.005 0.010 0.010 0.011 4.6%
Electricty ... 0.428 0.497 0.514 0.515 0.9%
Total ..o e 1.197 1311 1.334 1.334 0.6%
industriaf
Distillate Fuel .........c.cccviiiiiiiannn 0.142 0.175 0.184 0.194 1.6%
Liquefied Petroleum Gas . .................. 0.104 0.135 0.150 0.165 2.3%
Motor Gasoline® .................iil.l. 0.024 0.030 0.031 0.033 1.6%
Petrochemical Feedstocks .................. 0.117 0.151 0.170 0.188 2.4%
Residual Fuel ..............ccociviiiin, 0.058 0.041 0.043 0.046 -1.2%
Other Petroleum® . ..., 0.609 0.683 0.666 0.685 0.6%
Natural Gas’ ...........cccviiiinnnnnnnn, 1.295 1.435 1.499 1.576 1.2%
Mstallurgicat Coal ............... ..ot 0.462 0.317 0.278 0.245 -3.1%
SteamCoal . ... i 0.445 0.506 0.561 0.585 1.4%
Net Coal Coke Imports . ................... 0.002 0.004 0.004 0.004 3.9%
Renewable Energy . ............ ..ol 0.357 0.480 0.534 0.587 2.5%
Electricty ...... .o 0.680 0.830 0.909 0.980 1.8%
Total ..ot e 4.234 4787 5.028 5.288 1.1%
Transportation
Distillate Fuel ............ccoviiiiaois, 0.632 0.783 0.848 0.916 1.9%
JetFuel ... 0.248 0.256 0.219 0.300 1.0%
Motor Gasoling® ................iiiatL. 2.268 2.431 2478 2,492 0.5%
Residual Fuel . .........ooeiineinin, 0.002 0.003 0.003 0.003 2.0%
Liquefied Petroleum Gas ....... ........... 0.009 0.013 0.021 0.032 6.8%
Other Petroleum® . .......ovvvvv it 0.028 0.031 0.032 0.033 0.8%
Pipeline Fuel Natural Gas .................. 0.054 0.050 0.059 0.063 0.7%
Compressed Natural Gas . .................. 0.000 0.022 0.039 0.068 N/A
Renewables (ethanol)® .................... 0.000 0.002 0.005 0.009 33.1%
Liquid Hydrogen . ............. it 0.000 0.000 0.000 0.000 94.4%
Methano!™ ... ... 0.000 0.001 0.005 0.010 38.3%
Electricty ...l 0.010 0.014 0.021 0.031 5.7%
Total . ..viiii i e 3.263 3.605 3.791 3.946 1.0%
Electric Utilities™
Digtillate Fus! ............c...viiivnt 0.000 0.001 0.001 0.000 0.0%
Residual Fus! ...........ccovviirinnenns, 0.000 0.001 0.000 0.000 13.1%
Natural Gas .........ovveeiineeiiinnnnn, 0.044 0.031 0.188 0.377 11.3%
SteamCoal . ......... 3.919 4,282 4.203 4,476 0.7%
Nuclear Power .............ocvvivnenns, 1,414 1.677 1,576 1.462 0.2%
Renewable Energy/Other™ . ................. 0.025 0.173 0.217 0.261 12.4%
Total ..o e §.312 6.085 8.213 8.576 1.0%
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Table 3. Energy Consumption by End-Use Sector and Source
East North Central Census Division (Continued)
(Quadrillion Btu per Year)

Refersnce Case Annual
Sector and Source 12;:;:'10
1990 2000 2008 2010 (porcent)
Primary Energy Consumption

Distiflate Fue! ... ... .. ..o 0.912 1.126 1,200 1.276 1.7%
KOrosene ..............cvveeeeiiininenn 0.009 0.008 0.008 0.008 -0.4%
JetFuel ... 0.248 0.256 0.279 0.300 1.0%
Liquefied Petroleum Gas ................... 0.205 0.241 0.262 0.264 1.6%
Motor Gasoling® .............c..coiiiin.. 2.310 2.478 2.528 2.543 0.5%
Petrochemical Feadstocks .................. 0.117 0.151 0.170 0.188 2.4%
Residual Fuel .................cooivinn. 0.064 0.048 0.050 0.053 -1.0%
Other Petroloum'™ . ..............c..oouu e 0.638 0.714 0.698 0.7119 0.6%
Natural Gas ...........oovvrviiiininns 3.365 33 3.946 4218 11%
Metaliurgical Coal . ..........c.ovvviviinnn 0.462 0.317 0.278 0.245 3.1%
SteamCoal . ......... ... 4,405 4.825 4,890 5.007 0.7%

Net Coal Coke Imports . ................... 0.002 0.004 0.004 0.004 3.9%
Nuclear Power ............ccvvvnivnnnn. 1.414 1.577 1.576 1.462 0.2%
Renewable Energy/Other™ . .. ............... 0.502 0.785 0.889 0.995 3.5%
Total ........ 14.618 16.248 16.779 17.307 0.9%
Electricity Consumption (all ssctors) ......... 1.677 1.817 1.926 2,012 1.2%

Yincludes electricity ganerated by the sector for self-use from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other
biomass, wind, photovoltaic and solar thermal sources, and non-electric energy from renewable sources, such as solar thermai water heaters,
ground-water heat pumps, and wood.

. %Includes sthanol (blends of 10 parcent or less) and ethers blended into gasoline.

*Inciudes liquefied petroleum gas and coal.

“Includes commarcial sector electricity cogenerated using wood and wood waste, municipal solid waste, and other biomass; nonelectric energy
from renewable sources, such as active solar and passive solar systems, geothermal heat pumps, and solar water heating systems.

$Fuel consumption includes cansumption for cogeneration.

%includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

"Includes lease and plant fusl.

*Includes naphtha and kerosene type.

*Includes aviation gasaline and lubricants.

“Only E85 (85 percent ethanol).

"'Only M85 (85 percent methanol).

“ncludes consumption of energy by electric utilities, independent power producers, and small power producers thal sell power to the grid.

BIncludes electricity sold to utilities by nonutilities, including cogeneratars, from hydroelectric, geothermal, wood and wood waste, municipal
solid waste, other biomass, wind, photovoitaic and solar thermal sources, plus waste heat and net electricity imports, Does not include own use.

Mincludes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, and
miscellaneous petroleum products.

“includes electricity generated for sale to electric utilities and for self use from renewable sources, non-electric energy fram renewable sources,
electricity generated trom waste heat, net eleclricity imports, liquid hydrogen, and methanol.

Btu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 coal consumption: Energy Information Administration (EIA), Quartarly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C.
May 1991) and State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, D.C., May 1993). 1900 natural gas consumption: EIA, Natural
Gas Annual 1992 Volume 1, DOE/EIA-0131(92)/1 (Washington, D.C., November 1893). 1990 consumption other than coal and natural gas: EIA,
Monthly Energy Review, DOE/EIA-0035(83/07) (Washington, D.C., July 1983) and Oftice of Coal, Nuclear, Eleclric and Alternate Fuals estimates.
Figures for 1890 may differ from publist.ed dala due to internal conversion factors within the AEO 1994 National Energy Modeling System. The

1990 values are not final and may be updated in EIA publications. Projections: EIA, AEO 1994 National Energy Modeling System run
AEO04B.D1221934.
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Table 4. Energy Consumption by End-Use Sector and Source

West North Central Census Division
(Quadriliion Btu per Year)

86

Reference Case a“"“"
Sector and Source —
1900 2000 2008 2010 (poroent)
Residential
Digtillate Fuel .............ocvivveints 0.038 0.039 0.038 0.038 0.0%
Kerosene .............oovveviiniiiininins 0.001 0.001 0.001 0.001 0.7%
Liquefied Petroleum Gas . .................. 0.082 0.062 0.050 0.047 0.5%
Naturai Gas ............ccoeviniinninen 0.439 0.473 0.465 0.462 0.3%
Coal ...t 0.008 0.005 0.005 0,005 1.2%
Renewable Energy' ................oouu. 0.048 0.050 0.050 0.050 0.4%
Eleotricty . ......ooiiii 0.236 0.248 0.251 0.256 0.4%
Total .............. e 0.808 0.088 0.669 0.688 0.3%
Commerclal
Digtillate Fuel ...........ccvvviiivvininns 0.019 0.019 0.017 0.016 0.6%
Korosane ..........coovvveiiiiieaninins 0.000 0.001 0.001 0.001 N/A
Motor Gasoling® ... 0.013 0.014 0.015 0.015 1.0%
Residual Fuel ................cooiiats 0.003 0.003 0.0C3 0.003 N/A
Natural Gas ..........c.vvvniiinnnnnne, 0.301 0.209 0.208 0.296 0.1%
OB e 0.020 0.021 0.021 0,021 0.1%
Renewable Energy* ....................... 0.001 0.003 0.003 0.004 5.6%
Electricty ... ...ttt 0.190 0.208 0.208 0.201 0.3%
Total ... 0.540 0.564 0.568 0.856 0.1%
industriaf
Distilate Fuef ...................... e 0.143 0.179 0.188 0.199 1.7%
Liquefied Petroleum Gas ................... 0.094 0.121 0.135 0.148 2.3%
Motor Gasoline' .............oiieiiiii. 0.031 0.037 0.039 0.041 1.5%
Petrochemical Feedstocks .................. 0.035 0.045 0.051 0.056 2.4%
Residual Fuel ... ..ottt 0.013 0.010 0.010 0.011 -0.8%
Other Petroleum® . ..., 0.247 0.270 0.265 0.272 0.5%
Natural Gas’ .........covevineennnnninns 0.447 0.515 0.532 0.553 1.1%
Metallurgicat Coal . ....................... 0.000 0.000 0.000 0.000 N/A
SteamCoal........coiii e 0.206 0.234 0.259 0.271 1.4%
Net Coal Coke Imports . ................... 0.000 0.000 0.000 0.000 N/A
Renewable Energy ...............ciien. 0.118 0.168 0.181 0.194 2.5%
Electricty ... 0.218 0.270 0.296 0.319 1.9%
Total e e 1.542 1.849 1.856 2.064 1.5%
Transportation
Distillate Fuel . ..........coviiviiin. 0.356 0.459 0.499 0.541 2.1%
JelFuel ... 0.13 0.102 0.110 0.118 0.2%
Motor Gasaling® ......................... 1.044 1.143 1.163 1.169 0.6%
Residual Fuel .............ccvviviinenn, 0.000 0.000 0.000 0.000 0.5%
Liquefied Petroleum Gas ................... 0.004 0.006 0.009 0.014 6.6%
Other Patroleum’ . .. ......ooeeerviniinnnn, 0.013 0.015 0.015 0.016 1.0%
Pipeline Fuel Natural Gas .................. 0.075 0.051 0.052 0.048 -2.2%
Compressed Naturai Gas . .................. 0.000 0.009 0.016 0.024 23.2%
Renewables (ethanol)'® .................... 0.000 0.001 0.002 0.004 33.2%
Liquid Hydrogen . ............. ...l 0.000 0.000 0.000 0.000 94.6%
Methanof™ ... .. .. 0.000 0.001 0.002 0.004 38.5%
Blectricty . ... 0.004 0.006 0.009 0.013 5.7%
Total ... e e 1.608 1.781 1.878 1.951 1.0%
Electric Utilities"
Distilate Fuel .............c.coviiiii. 0.002 0.003 0.007 0.005 5.2%
Residual Fuel .............. .ol 0.001 0.000 0.000 0.000 -8.6%
Natural Gas ...........ccoiviiiniii .t 0.045 0.075 0.093 0.123 5.1%
SteamCoal . ........oiivi 1.914 2.049 2.209 2.481 1.3%
Nuclear Power ..............ccoiiiiinn, 0.239 0.267 0.266 0.225 -0.3%
Renewable Energy/Other® . ... .............. 0.118 0.104 0.108 0.1 -0.3%
Total L. e e 2,366 2.499 2.683 2.925 1.1%
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Table 4. Energy Consumption by End-Use Sector and Source
West North Central Census Division (Continued)
(Quadrillion Btu per Year)

Reference Case Annual
Sector and Source 1‘:;:::'1 0
16890 2000 2008 2010 (porcent)
Primary Energy Consumption
Distiflate Fuel . .......... ..ot 0,566 0.699 0.749 0.797 1.8%
Kerosane ................ccvivieiiiin 0.001 0.001 0.001 0.001 0.4%
JatFusl ... 0.113 0.102 0.110 0.118 0.2%
Liquefied Petroleum Gas ................... 0.159 0.189 0.204 0.219 1.6%
Motor Gasofine® ..............coeuiiin.. 1.084 1.104 1217 1.226 0.6%
Petrochemical Feedstocks .................. 0.035 0.045 0.051 0.056 2.4%
Residual Fuel ..............covvvviin.en 0.017 0.013 0.014 0.014 0.8%
Other Petroleum™ . ....................... 0.260 0.265 0.260 0.287 0.5%
Natural Gas ..........cccivvvvnrinnnnnns 1.308 1.422 1.456 1.505 0.7%
Metallurgical Coal . ................coiunn 0.000 0.000 0.000 0.000 N/A
SteamCoal ...........covviii 2,137 2.300 2.484 2,748 1.3%
Net Coal Coke Imports . ................... 0.000 0.000 0.000 0.000 N/A
Nuclear Power ..............ccovivenn... 0.239 0.267 0.266 0.225 +0.3%
Renewable Energy/Other™ ... ............... 0.284 0.328 0.347 0.367 1.3%
Total ..o e s 6.212 6.643 7.179 7.564 1.0%
Electricity Consumpiion (all sectors) ...... cee 0.649 0.729 0.763 0.789 1.0%

'Includes electrin, generated by the sector for self-use from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other
biomass, wird, photovollaic and solar thermal sources, and non-electric energy from renewable sources, such as solar thermal water heaters,
ground-water heat pumps, and wood.

ncludes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

*Includes liquefied petroleum gas and coal.

‘Inciudes commercial sector electricity cogenerated using wood and wood waste, municipal solid waste, and other biomass; nonalectr. ne"av
from renewable sources, such as a-tive solar and passive solar systems, geothermal heal pumps, and solar water hea'ing systems.

$Fual consumption includes consumption for cogeneration.

*Includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

"Includes lease and plant tuel.

*Includes naphtha and kerosene type.

*Includes aviation gasolina and lubricants.

"Only E85 (85 percent ethanal),

"Only M85 (85 percent methanol).

“inciudes consumption of energy by electric utilities, independent power producers, and small power producers that sell power to the grid.

Rincludes electricity sold to wilities by nonutilities, including cogenerators, from hydroelectric, geothermal, wood and wood waste, municipal
solid waste, other biomass, wind, photovoltaic and solar thermal sources, plus waste heat and net electricity imports. Does not include own use.

“includas untinished oils, natural gascline, motor gasoline blending compounds, aviation gascline, lubricants, still gas, asphall, road oil, and
miscellaneous petraleum products.

“Includes electricity genarated for sale to electric utilities and for self use from renewable sources, non-electric energy from renewable sources,
electricity generated from waste heat, net electricity imports, liquid hydrogen, and methanol.

Blu = British thermal unit,

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1880 coal consumption: Energy Information Administration (EIA), Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C.
Mey 1991) and State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, D.C., May 1993). 1980 natural gas consumption: ElA, Nalural
Gas Annual 1992 Volume 1, DOE/EIA-0131(92)/1 (Washington, D.C., November 1893). 1880 consumption other than coal and natural gas: EIA,
Monthly Energy Review, DOE/EIA-0035(93/07) (Washington, D.C., July 18€'5) and Office of Coal, Nuclear, Electric and Alternate Fuels estimates.
Figures for 1980 may differ from published data dus to internal conversion factors within the AEO 1894 National Energy Modeling System. The
1980 values are not final and may be updated in EJA publications. Projections: EIA, AEO 199/ National Energy Modeling System run
AEO94B.D1221834.
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Table 5. Energy Consumption by End-Use Sector and Source

South Atlantic Census Division

(Quadrillion Btu per Year)

88

Reforence Case 3"":;:
Sector and Source 19:3-2010
1000 2000 2008 2010 (percent)
Reslidential
Distillate Fuel . ................ovuin. 0.094 0.100 0.097 0.092 0.1%
KOrosene ...............ccoveieinnns 0.023 0.026 0.025 0.025 0.3%
Liquefied Petroleum Gas ........... .... 0.067 0.063 0.059 0.055 -1.0%
Natural Qas . ................c..oont 0.339 0.423 0.440 0.463 1.6%
(07| 0.007 0.008 0.005 0.005 -1.3%
Renewablg Energy' .................... 0.081 0.091 0.004 0.096 0.9%
Electricty . ... 0.721 0.829 0.875 0.832 1.3%
Total .......... e e 1.338 1.638 1.806 1,668 1.1%
Commercial
Distillate Fuel ........................ 0.075 0.084 0.088 0,089 0.9%
Kerosene . .............coeiiiiinies 0.003 0.003 0.003 0.002 -1.0%
Motor Gasoline’ ...................... 0.021 0.021 0.02t 0.021 N/A
Residual Fuel ........................ 0.025 0.023 0.023 0.022 -0.6%
Natural Gas . ..............covevnvnns 0.244 0.208 0.322 0.349 1.8%
Other ...t 0.024 0.023 0.022 0.022 -0.4%
Renewable Energy* .................... 0.001 0.001 0.001 0.001 4.3%
Elaetricly . ... 0.578 0.708 0.765 0.817 1.7%
Total ... e e 0.973 1.189 1.243 1324 1.6%
industriaf
Distillate Fuel . ...........coovvviiin. 0.118 0.134 0.144 0.154 1.3%
Liquefied PetroleumGas ................ 0.043 0.055 0.061 0.067 2.2%
Motor Gasoline® . ............oiuiiinn. 0.027 0.032 0.034 0.037 1.5%
Petrochemical Feedstocks ............... 0.152 0.186 0.207 0.227 2.0%
Residual Fuel ............ ........... 0.116 0.120 0.126 0.131 0.6%
Othet Petroleum® . . ...... ............. 0.361 0.410 0.430 0.451 1.1%
Natural Gas' .............c.oveeinns 0.652 0.727 0.774 0.820 1.2%
Metaliurgical Coal ..................... 0.109 0.082 0.072 0.063 2.7%
SteamCoal . .......... i 0.415 0.469 0518 0.559 1.5%
Net Coal Coke Imports . ................ 0.002 0.010 0.014 0.014 11.0%
Renewable Energy .................... 0.365 0.447 0.492 0.544 2.0%
Electricty . ... i, 0.518 0.630 0.691 0.749 1.9%
Total ... 2.886 3.301 3.862 3.817 1.4%
Transportation
Distilate Fuel . ....................... 0.632 0.829 0.929 1.044 2.5%
JetFuel .. ... 0.448 0.566 0.628 0.694 2.2%
Motor Gasoline® ...................... 2,540 2.875 3.014 3.128 1.0%
Residuat Fuel ......................0 0.117 0.150 0.172 0.194 2.6%
Liquetied Petroleum Gas ................ 0.009 0.014 0.025 0.038 7.5%
Other Petroleum® . .. ............ooeeets 0.034 0.039 0.041 0.046 1.4%
Pipeline Fuel Natural Gas . .............. 0.039 0.046 0.043 0.041 0.3%
Compressed Natural Gas . ............... 0.000 0.024 0.045 0.069 N/A
Renewables (ethanol)’® ........ e, 0.000 0.002 0.006 0.010 33.8%
Liquid Hydrogen . ... .................. 0.000 0.000 0.000 0.000 95.5%
Methano!™ ... ... . 0.000 0.001 0.005 0.012 39.1%
Electricly . ... 0.010 0.015 0.024 0.036 6.4%
Total .....ooiiiii i 3831 4.562 4933 5.312 1.6%
Electric Utilities'
Distillate Fuel ....... ...t 0.011 0.062 0,105 0.082 10.6%
Residual Fuel ........................ 0.377 0.294 0.307 0.248 21%
NaturalGas . ...........c..ocviiinnnn. 0.242 0.747 1.100 1.072 7.7%
SteamCoal . ...... ...t 3.037 3.529 3.682 4.414 1.9%
Nuclear Power ............. ......... 1.716 2173 2.267 2.145 1.1%
Renawable Enargy/Other'® .. ............. 0.304 0.408 0.462 0.526 2.8%
Total ... e 5.670 7.210 1.923 8.484 2.0%
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Table 5. Energy Consumption by End-Use Sector and Source
South Atlantic Census Division (Continued)
(Quadrillion Btu per Year)

Reference Case Annual
Sector and Source Growh
r 1990-2010
1990 2000 2005 2010 (porcent)
Primary Energy Consumption

Distillate Fuel . .........c.coevvviinvinnnn. 0.930 1.209 1.361 1.461 2.3%
KOrosene .........c.ovvvvinninerinanenes 0.026 0.028 0.027 0.027 0.2%
JOtFUel .o 0.448 0.566 0.628 0.694 2.2%
Liquefied Petroleum Gas ................... 0.131 0.144 0.156 0.172 1.4%
Motor Gasoling® ...........covviiiiiinnns 2.589 2928 3,070 3,187 1.0%
Petrochemical Feedstocks .................. 0.152 0.186 0.207 0.227 2.0%
Residual Fusl .........ov et 0.635 0.587 0.627 0.594 0.3%
Other Petroleum™ . ............oiiiiinney 0.395 0.449 0.472 0.497 1.2%
Natural Gas ............ooovvevvnnnnnnnn 1517 2.265 2.724 2.813 3.1%
Metallurgical Coal ...............c.oveinn 0.108 0.082 0.072 0.063 -2.7%
SteamCoal . .......coiii e 3.470 4,015 4,215 4,986 1.8%
Net Coal Coke Impotts .................... 0.002 0.010 0.014 0.014 11.0%
NuclearPower .............ccvvevvinnnnn 1.716 2173 2.267 2.145 1.1%
Renewable Energy/Other®® . .. ............... 0.761 0.947 1.060 1.180 2.3%
Total ..o 12,866 15.590 16.900 18.070 1.7%
Electricity Consumption (all sectors) ..... vees 1.828 2.181 2385 2,835 1.6%

'Includes electricity generated by the sector for seif-use from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other
blomass, wind, photovoltaic and solar thermal sources, and non-electric energy from renewable sources, such as solar thermal water heaters,
ground-water heat pumps, and wood.

¥Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

¥Includes liquefied petroleum gas and coal.

“Includes commercial sector elactricity cogeneratad using wood and wood waste, municipal solid wasts, and other biomass; nonelectric energy
from renewable sources, such as active solar and passive solar systems, geothermal heat pumps, and solar water heating systems.

$Fuel consumption includes consumption for cogeneration.

*Includes petroleum coke, asphalt, road oll, lubricants, still gas, and miscellaneous petroleum products.

"Includes lease and plant fusl.

*Includes naphtha and kerosene type.

%Includes aviation gasoline and lubricants.

“Only EB5 (85 percent sthanol).

"Only M85 (85 percent methanol).

*Includes consumption of energy by electric utilities, independent power producers, and small power producers that sell power 1o the grid.

Yincludes electricity sold to utifities by nonutilities, including cogenerators, from hydroelectric, geothermal, wood and wood waste, municipal
solid waste, other biomass, wind, photovoltaic and solar thermal sources, pius waste heat and net electricity imports. Does not inciude own use.

“includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, and
miscellaneous petroleum products.

*|ncludes electricity generated for sale to slectric utilities and for self use from renewable sources, non-electric energy from renewable sources,
elactricity generated from waste heat, net electricity imports, liquid hydrogen, and methanol.

Btu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 coal consumption: Energy information Administration (EIA), Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C.
May 1991) and State Energy Data Report 1991, DOE/EIA-0214(081) (Washington, D.C., May 1893). 1890 natural gas consumption: EIA, Natura/
Gas Annual 1992 Volume 1, DOE/EIA-0131(82)/1 (Washington, D.C., November 18983). 1890 consumption other than coal and natural gas: EIA,
Monthly Energy Review, DOE/EIA-0036(93/07) (Washington, D.C., July 1993) and Office of Coal, Nuclear, Electric and Alternate Fuels estimates.
Figures for 1890 may ditfer from published data due to internal conversion factors within the AEO 1894 National Energy Modeling System. The

1990 values are not final and may be updated in EIA publications. Projections: EIA, AEO 1684 National Energy Modeling System run
AEO94B.D1221934.
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Table 6. Energy Consumption by End-Use Sector and Source

East South Central Census Division
(Quadrillion Btu per Year)
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Reference Case Annual
Sector and Source 13;:;:'1 0
1990 2000 2005 2010 (porcent)
Residential
Distillate Fuel .........cccovviiiininn.. 0.005 0.006 0.006 0.005 0.1%
KOrosene . .......coviiviiiiiiiiiieiiias 0.004 0.004 0.004 0.004 -0.6%
Liquefled Petroleum Gas ................... 0.030 0.031 0.030 0.028 -0.4%
NaturalGas ............coovvinivnnnnnn, 0.178 0.206 0.208 0.213 0.9%
Coal ..o e 0.004 0.003 0.003 0.003 -1.3%
Renewable Energy’ . .......oooiiiiii.l 0.066 0.072 0.07 0.070 0.3%
Eloctricly . ...oovvviiiiii e 0.268 0.287 0.293 0.302 0.6%
Total ... it e 0.557 0.608 0.615 0.625 0.6%
Commercial
Distiltate Fuel ...l 0.017 0.020 0.020 0.020 0.8%
KOrosens . .........coceviniiiiiinieaiia 0.001 0.001 0.001 0.001 -0.3%
Motor Gasoline® . ...........ccoiiiinn., 0.007 0.007 0.007 0.007 0.3%
Residual Fuel ............cvivvninnn 0.004 0.004 0.004 0.004 N/A
Natural GBS . .......cevvieninininn, 0.121 0.125 0.126 0.128 0.3%
Other o 0.013 0.013 0.013 0.013 0.1%
Renewabls Energy* . ............oooiviinn. 0.000 0.000 0.000 0.000 5.4%
Electricty ..ot 0.149 0.171 0.174 0.175 0.8%
Total ..., 0.313 0.341 0.346 0.349 0.5%
industriaf
Distillate Fuel ........ccoovvvivinant 0.120 0.131 0.141 0.151 1.2%
Liquefied Petroleum Gas ................... 0.037 0.042 0.047 0.051 1.6%
Motor Gasoline® ................oiiln. 0.013 0.015 0.017 0.018 1.7%
Petrochemical Feedstocks .................. 0.058 0.071 0.079 0.087 2.0%
Residual Fuel ..........cccviiiiiiein., 0.014 0.010 0.010 0.010 -1.4%
Other Petroleum® . . ..........oovviive., 0.262 0.305 0.309 0.320 1.2%
Natural Gas’ ..............ccoviineinnn., 0.458 0.575 0.606 0.638 1.7%
Metallurgical Coal ........................ 0.121 0.089 0.078 0.068 -2.8%
SteamCoal . ... 0.212 0.244 0.267 0.289 1.6%
Net Coal Coke Imports .................... 0.000 0.001 0.002 0.001 8.3%
Renewable Energy ..............cviinnt 0.193 0.226 0.243 0.259 1.5%
Eleetricty ....... ..o 0.368 0.451 0.494 0.536 1.9%
Total ... e 1.848 2.160 2,292 2.431 1.4%
Transportation
Distillate Fuel ...........c.ovviiniin.n. 0.372 0.487 0.528 0.570 2.2%
JetFuel ... ..o 0.106 0.090 0.098 0.105 0.0%
Motor Gasoline® ..............ooeiinennt. 0.917 1.031 1.062 1.067 0.7%
Residual Fuel ...........0oviiiiien 0.028 0.036 0.039 0.043 2.1%
Liquefied Petroleum Gas ................... 0.003 0.005 0.008 0.012 6.5%
Other Petroleum® . ......oooiiiee 0.012 0.013 0.013 0.014 1.0%
Pipeline Fuel Natural Gas .................. 0.100 0.118 0.122 0.129 1.3%
Compressed Natural Gas ... ................ 0,000 0.007 0.013 0.020 23.4%
Renewables (ethanol)®® .................... 0.000 0.001 0.002 0.003 33.4%
Liquid Hydrogen . ...............conia... 0.000 0.000 0.000 0.000 94.9%
Methanol" ... ... ... 0.000 0.000 0.002 0.003 38.7%
Eleetricty ..o 0.004 0.005 0.008 0.011 5.6%
Total ..ot e 1.541 1.788 1.886 1.966 1.2%
Electric Utllities'
Digtillate Fuel ...............covivvinn.. 0.000 0.001 0.006 0.011 20.6%
Residual Fuel ..............ccoivvinnas. 0.001 0.001 0.002 0.001 -0.7%
NaturalGas ...............ccovivvvennns 0.072 0.082 0.094 0.065 -0.5%
SteamCoal ..ot 1.911 1.987 1.998 1.998 0.2%
Nuclear Power .............cccvvivvnnn.. 0.303 0.338 0.340 0.337 0.5%
Renewable Energy/Other™ . . ................ 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)
(Quadrillion Btu per Year)

Reforence Case Annual
© ctor and Source 13;:';:‘1 0
1990 2000 2005 2010 (porcent)
Primary Energy Consumption

Distiflate Fuel ..........ccoviiiniiinnns 0.514 0.645 0.702 0.759 2.0%
KErOSBN8 ......cvvvvvviniiienneeeennnas 0.005 0.005 0.005 0.004 0.4%
JetFuel ... 0.105 0.0%0 0.098 0.105 0.0%
Liquefied Petroleum Gas . .................. 0.076 0.084 0.090 0.097 1.2%
Motor Gasoline® ............cviiiiiiiinns 0.937 1.054 1,076 1.082 0.7%
Petrochemical Feedstocks .................. 0.058 0.071 0.079 2.087 2.0%
Residual Fuel ...........ccvvvievinin.t 0.048 0.050 0.055 0.058 1.0%
Other Petroleum™ .. ...................... 0.263 0.318 0.322 0.334 1.2%
Natural Gas ...........cccovvvinnnennnnns 0.930 1.109 1.170 1.193 1.3%
Metallurgical Coal ........................ 0.121 0.089 0.078 0.068 -2.8%
SteamCoal . ......ovii e 2.134 2.242 2276 2.297 0.4%

Net Coal Cokelmports ................. ... 0.000 0.001 0.002 0.001 8.3%
Nuclear Power .............ccvvvvnvinn.. 0.303 0.338 0.340 0.337 0.5%
Renewable Energy/Other'® . ................. 0.480 0.531 0.551 0.569 0.8%
Total .......... e 5.004 6.626 6.043 6.993 0.8%
Electricity Consumption (all sectors) ......... 0.780 0.913 0.969 1.023 1.3%

'Includes electricity generated by the sector for self-use from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other
biomass, wind, photovoltaic and solar thermal sources, and non-electric energy from renewable sources, such as solar thermal water heaters,
ground-water heat pumps, and wood.

%ncludes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

%Includes liquefied petroleum gas and coal.

*Includes commercial sactor electricity cogenerated using wood and wood waste, municipai solid waste, and other biomass; nonelectric energy
from renewable sources, such as active solar and passive solar systems, geothermal heat pumps, and solar water heating systems.

*Fuel consumption includes consumption for cogeneration.

®Includes petroleum coke, asphaft, road oil, lubricants, still gas, and miscellaneous petroleum products.

’Includes lease and plant fuel.

*Includes naphtha and kerosene type.

*Includes aviation gasoline and lubricants.

“Only E85 (85 percent ethanol).

"'Only M85 (85 percent methanol).

Yincludas consumption of energy by electric utilities, independent power producers, and small power producers that sell power to the grid.

“includes electricity sold to utilities by nonutilities, including cogenerators, from hydroelectric, gecthermal, wood and wood waste, municipal
solid waste, other biomass, wind, photovoltaic and solar thermal sources, plus waste heat and net electricity imports. Does not include own use.

Minciudes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, and
miscellaneous petroleum products.

*Inciudes electricity generated for sale to electric utilities and for self use from renewable sources, non-electric energy from renewable sources,
electricity generated from waste heat, net electricity imports, liquid hydrogen, and methanol.

Btu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 coal consumption: Energy Information Administration (EIA), Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C.
May 1881) and State Energy Data Report 1961, DOE/EIA-0214(81) (Washington, D.C., May 1983). 1990 natu:al gas consumption: EIA, Natura/
Gas Annual 1992 Volume 1, DOE/EIA-0131(82)/1 (Washington, D.C., November 1993). 1880 consumptio:: other than coal and natural gas: EIA,
Monthly Energy Review, DOE/EIA-0035(83/07) (Washington, D.C., July 1993) and Oftice of Coal, Nuclear, Electric and Alternate Fuels estimates.
Figures for 1680 may differ from published data due to internal conversion factors within the AEO 1994 National Energy Modeling System. The
1990 values are not final and may be updated in EIA publications. Projections: EIA, AEO 1994 National Energy Modeling System run
AEOQ4B.D1221934.
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Table 7. Energy Consumption by End-Use Sector and Source

West South Central Census Division
(Quadrillion Btu per Year)
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Reference Case Annual
Sector and Source 12;:_';?1 0
1990 2000 2005 2010 (percent)
Residential
Distillate Fuel ............covvviiviiin.. 0.000 0.000 0.000 0.000 0.8%
KBrosene ...........oevvvieviriiiieniann, 0.000 0.000 0.000 0.000 0.8%
Liquefied Petroleum Gas ................... 0.036 0.036 0.034 0.033 -0.5%
NaturalGas ............ccovviiniinnnns, 0.38¢ 0.415 0.414 0.417 0.5%
Coal ... 0.000 0.000 0.000 0.000 -1.3%
Renewable Energy' . ...........ccoevvnn... 0.037 0.044 0.048 0.051 1.7%
Electricty ....... ..ot 0.449 0.470 0.483 0.502 0.6%
Total ..... P et eeiiiiaenes 0.908 0.968 0.879 1,004 0.5%
Commercial
Distillate Fuel ............covviviinivnnns 0.031 0.032 0.032 0.032 0.1%
Kerosene .........cciviiiiiiiiiiiiiiin 0.000 0.000 0.000 0.000 0.3%
Motor Gasoling® ............coviivinnnn., 0.016 0.017 0.017 0.018 0.4%
Residual Fusl . ...........cooviiiviivaa 0.001 0.001 0.001 0.001 0.6%
Natural Gas .........coovvvevininneennns 0.267 0.501 0.317 0.237 1.2%
0 0.007 0.006 0.006 0.006 0.2%
Renewable Energy* . .........o.vviiiinnns 0.000 0.001 0.001 0.001 5.6%
Electricly ........coovvviiiiiiiin 0.367 0.414 0.430 0.437 0.9%
Total oo e 0.602 0773 0.804 0.832 0.0%
industrial
Distillate Fuel ................ooovveiiii 0.268 0.208 0.320 0.343 1.2%
Liquefied Petroleum Gas ................... 1.189 1.497 1.657 1.814 21%
Motor Gasoling® ...........oiiiiinni, 0.031 0.038 0.041 0.044 1.8%
Petrochemical Feedstocks .................. 0.573 0.704 0.783 0.859 2.0%
Residual Fuel ............cocvvivivnvnnn, 0.020 0.013 0.014 0.015 -1.5%
Other Petroleum® . .. ..., 1.142 1.372 1.872 1.407 1.0%
Natural Gas™ . .......cooovveiniiiiinnn.., 3.819 4,148 4,409 4,631 1.0%
Metallurgical Coal ........................ 0.000 0.000 0.000 0.000 N/A
SteamCoal . .........coiiii i 0.006 0.111 0.121 0.131 1.5%
Net Coal Coke Imports . ................... 0.000 0.000 0.000 0.000 N/A
Renewable Energy ................o.oun 0.180 0.217 0.233 0.252 1.7%
Electriclty .......cooviiiiiviiniiinnii. 0.450 0.538 0.586 0.631 1.7%
Total ...viiiiiiii e e 7.804 8.935 9.535 10.127 1.3%
Transportation
Distillate Fuel ...........ccovvvineat 0.575 0.742 0.813 0.880 2.2%
JotFuel .. 0.741 0.956 1.054 1.148 2.2%
Motor Gasofine® ............viiiininn. 1.612 1.851 1.908 1.941 0.9%
Residual Fuel .............cccviiivnint 0.303 0.401 0.450 0.495 2.5%
Liquetied Petroleum Gas ................... 0.006 0.008 0.015 0.022 6.9%
Other Petroleum® . ... ..........vvvnne.ns 0.028 0.031 0.032 0.034 0.9%
Pipeling Fuel Natural Gas .................. 0.203 0.200 0.215 0.226 0.6%
Compressed Natural Gas . .................. 0.000 0.014 0.0256 0.037 N/A
Renewables (athanol)’® .................... 0.000 0.001 0.003 0.006 3B.7%
Liquid Hydrogen ............ccvvivinnnt. 0.000 0.000 0.000 0.000 95.3%
Methanol™ .. ... ... .. 0.000 0.001 0.003 0.006 38.9%
Elactricy ......covviviiiiiniii i, 0,006 0.009 0.014 0.020 5.9%
Total .. e 3.476 4214 4531 4.926 1.7%
Electric Utilities™
Distillate Fuel ...........cciiiiivnit 0.000 0.001 0.001 0.001 17.6%
Residual Fuel ...................cooil 0.006 0.008 0.008 0.007 1.2%
Natural Gas ..........ccovv vivrinnnnnes 1.527 1.682 1,785 1.751 0.7%
SteamCoal . ..o 1.850 2.085 2210 2.232 0.9%
Nuclear Power ..............c.coovvvnnne, 0.471 0.622 0.625 0.618 1.4%
Renewable Energy/Other™ ... ............... 0.023 0.032 0.053 0.083 6.7%
Total ..ot e 3.685 4.429 4,681 4.603 1.2%
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Table 7. Energy Consumption by End-Use Sector and Source
West South Central Census Division (Continued)
(Quadrillion Btu per Year)

Reference Case Annual
Sector and Source 1‘:;;‘;:‘1 .
1990 2000 2008 2010 (porcent)
Primary Energy Consumption
Distillate Fuel .......covvivviiineennnn. 0.875 1.072 1.167 1.266 1.9%
Kerosene ..........c.oiviiineriinnnenns 0.001 0.001 0.001 0.001 0.4%
JatFuel .o 0.741 0.956 1.054 1.148 2.2%
Liquetled Petroleum Gas ................... 1.248 1.547 1.7112 1.875 2.1%
Motor Gasoline® ...............oieieiint. 1.659 1.806 1.967 2.003 0.9%
Petrochemical Feedstocks .................. 0.573 0.704 0.783 0.859 2.0%
Residual Fuel .............c.ccovvviau 0.330 0.423 0.473 0.518 2.3%
Other Petroleum™ . ..., ..ot 1.170 1.403 1.404 1.441 1.0%
Natural Gas .........covvevininnannnenn 6.196 6.759 7.165 7.400 0.9%
Metallurgical Coal . ........ e 0.000 0.000 0.000 0.000 N/A
SteamCoal . ......... ..o 1.946 2.196 2.381 2.363 1.0%
Net Coal Coke Imports . ................... 0.000 0.000 0.000 0.000 N/A
Nuclear Power ..............ccoivivunnnen 0.471 0.622 0.625 0.618 1.4%
Renewable Energy/Other™® . ................. 0.240 0.205 0.340 0.400 2.6%
Total ............. Cerreenes Ceeieeens 15.200 17.606 19.019 19.692 1.3%
Electricity Consumption (all sectors) ......... 1213 1.432 1512 1.690 1.1%

'Includes electricity generated by the sector for selt-use from hydroelectric, gecthermal, wood and wood waste, municipal solid waste, other
biomass, wind, photovoitaic and solar thermal sources, and non-electric energy from renewable sources, such as solar thermal water heaters,
ground-water heat pumps, and wood.

*ncludes ethanol (blends of 10 parcent or less) and ethers blended into gasoline.

includes liquefied petroleum gas and coal.

‘Includes commaercial sector electricity cogenerated using wood and wood waste, municipal solid waste, and other biomass; nonelectric energy
from renewable sources, such as active solar and passive solar systems, geothermal heat pumps, and solar water heating systems.

SFusl consumption includes consumption for cogeneration.

*Includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

"Includes lease and plant fuel.

*Includes naphtha and kerosene type.

%includes aviation gasoline and lubricants.

“Only E85 (85 percent einanol).

"Only M85 (85 percent methanal).

"ncludes consumption of enargy by electric utilities, independent power producers, and small power producers that sell power to the grid.

Mincludes electricity sold to utilities by nonutilities, inciuding cogenerators, from hydroelectric, geothermal, waed and wood waste, municipal
solid waste, ather biomass, wind, photovoltaic and solar thermal sources, plus waste heat and net electricity imports. Does not include own use.

"“Includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, and
miscellaneous petraleum products.

“Inciudes electricity generated for sale to electric utilities and for seif use from renewable sources, non-electric energy from renewable sources,
electricity generated from waste heat, net elactricity imports, liquid hydrogen, and methanol.

Btu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due to indepsendent rounding.

Sources: 1990 coal consumption: Engrgy Information Administration (EIA), Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C.
May 1991) and State Energy Data Report 1991, DOE/EIA-0214(81) (Washington, D.C., May 1993). 1990 natural gas consumption: EIA, Natural
QGas Annual 1992 Volume 1, DOE/EIA-0131(92)/1 (Washington, D.C., November 1803). 1980 consumption other than coal and natural gas: ElA,
Monthly Energy Raview, DOE/EIA-0035(83/07) (Washington, D.C., July 1883) and Office of Coal, Nuclear, Electric and Alternate Fuels estimates.
Figures for 1990 may difter from published data due to internal converslon factors within the AEO 1994 National Energy Modeling System. The
1990 values are not final and may be updated in EIA publications. Projections: EIA, AEO 1994 National Energy Modeling System run
AEO94B.D1221934,
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Table 8. Energy Consumption by End-Use Sector and Source

Mountain Census Division
(Quadrillion Btu per Year)

94

Reference Case Annual
Sector and Source 12;0.”;:‘1 0
1990 2000 2005 2010 (percent)
Residential
Distillate Fuel ...........c..covvvvinn. 0.007 0.008 0.008 0.008 0.6%
Kerosene ...........coiviiiiiiiiiiiiies 0.000 0.000 0.000 0.000 1.4%
Liquefied Petroleum Gas . .................. 0.025 0.025 0.024 0.023 -0.6%
Natural GBS . .........ccoivvinievaninnnn, 0.255 0.202 0.202 0.208 0.8%
C0al o e 0.004 0.004 0.004 0.003 -1.2%
Renewable Energy' ................oooil. 0.031 0.035 0.036 0.037 1.0%
Electricty .......oovvi i 0.168 0.196 0.206 0.220 1.4%
Total ... e 0.493 0.560 0.570 0.590 0.9%
Commercial
Distillate Fuel ................cccovvnvi.. 0.017 0.019 0.019 0.019 0.5%
Kerosene ...........co.viiiiiiiiiiiiin, 0.000 0.000 0.000 0.000 0.1%
Motor Gasoline® ..................cc..us.. 0.006 0.006 0.006 0.006 0.2%
Residual Fuel ................covviininns 0.001 0.001 0.001 0.001 0.3%
Natural Gas ............vvvvvnnnnnnnn., 0.184 0.180 0.172 0.165 -0.5%
Other . ..t 0.013 0.012 0.012 0.012 -0.2%
Renewable Energy* ....................... 0.002 0.004 0.005 0.005 5.7%
Electricity .........covviviiiiiiiiiiint. 0.195 0.225 0.232 0.231 0.8%
L P 0.418 0.448 0.448 0.440 0.3%
Industriaf
Distiliate Fuel .........covvvvvvneininine, 0.119 0.153 0.165 0.176 2.0%
Liquefied Petroleum Gas ................... 0.040 0.048 0.052 0.056 1.8%
Motor Gasoling® ..........oveiiiniiiinn.. 0.016 0.020 0.021 0.023 1.9%
Petrochemical Feedstocks .................. 0.000 0.001 0.001 0.001 1.4%
Residual Fuel ...........cccvvvineeinins 0.004 0.013 0.015 0.012 5.5%
Other Petroleum® . .. .........ooovivinnn. 0.181 0.167 0.171 0.174 -0.2%
Natural Gas’ .............ccvvvvennnnne, 0.345 0510 0.521 0.528 2.2%
Metallurgical Coal ..................c.uvt 0.033 0.025 0.022 0.019 2.7%
SteamCoal..........o i 0.103 0.103 0.108 0.111 0.3%
Net Coal Coke Imports .................... 0.000 0.000 0.000 0.000 N/A
Renewable Energy ....................... 0.056 0.066 0.070 0.074 1.8%
Eleetricly ..ot 0.186 0.214 0.231 0.247 1.4%
Total ..ot i 1.087 1.820 1.378 1.421 1.3%
Transportation
Distillate Fuel .............cccoiviiinines 0.262 0.366 0,406 0.449 2.7%
JetFuel ... o 0.173 0.196 0.213 0.231 1.5%
Motor Gasoling® . .......o.vviriiiinn s, 0.783 0.946 0.983 1.008 1,.8%
Resldual Fuel ..............ccovvvvvines 0.000 0.000 0.000 0.000 -0.8%
Liquefied Petroleum Gas ................... 0.003 0.005 0.008 0.012 7.3%
Other Petroleum® . ... ..o 0.011 0.013 0.014 0.015 1.5%
Pipeline Fue! Natural Gas .................. 0.128 0.137 0.124 0.116 -0.5%
Compressed Natural Gas . .. ................ 0.000 0.007 0.013 0.020 24.1%
Renewables {ethano)™® .................... 0.000 0.001 0.002 0.003 34.1%
Liquid Hydrogen ...................eeels 0.000 0.000 0.000 0.000 96.0%
Methanol" ...l 0.000 0.000 0.002 0.003 39.4%
Electriclty . ......covvi i 0.003 0.005 0.008 0.011 6.1%
Total Lo e e 1.364 1.676 1.172 1.867 1.6%
Electric Utilities™
Distillate Fuel ............covvivivninss 0.003 0.002 0.001 0.000 -15.1%
Residual Fuel .............c.ccovvviinint 0.004 0.002 0.002 0.001 -8.2%
Natural Gas ............cvvviiinninnnns. 0.084 0.370 0.358 0.244 5.5%
SteamCoal...........oov i 1.926 1.989 2,112 2.574 1.56%
Nuclear Power .................c.vnet. 0.170 0.221 0.218 0.220 1.3%
Renewable Energy/Other® . ................. 1.124 1.191 1.203 1.268 0.7%
Total ..o e 3.564 3.174 3885 4327 1.0%
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Table 8. Energy Consumption by End-Use Sector and Source
Mountain Census Division (Continued)
(Quadrillion Btu per Year)

Reference Case 2“"""
Sector and Source n;o-m 0
1980 2000 2005 2010 (percent)
Primary Energy Consumption

Distillate Fuel .............. e 0.409 0.549 0.599 0.653 2.4%
Kerosene ...........ccoovvriiriiiininnnis 0.000 0.001 0.001 0.001 0.8%
JatFuel ... 0.173 0.196 0.213 0.231 1.6%
Liquetied Petroleum Gas ................... 0.072 0.082 0.087 0.095 1.4%
Motor Gasoline® .............ccovvninnnn. 0.805 0.971 1.010 1.037 1.3%
Petrochemical Feedstocks . ................. 0.000 0.001 0.001 0.001 1.4%
Residual Fuel ................ccoceinun.. 0.009 0.016 0.018 0.014 2.1%
Other Patroleum'™ . ...............covveen. 0.192 0.181 0.185 0.189 -0.1%
Natural Gas ............ccoiiiienninns 0.997 1.496 1.481 1.971 1.6%
Metallurgical Coal .................covvues 0.033 0.025 0.022 0.019 2.7%
SteamCoal. . ....ovvi i 2.042 2.104 2.232 2.896 1.4%

Net Coal Coke Imports .................... 0.000 0.000 0.000 0.000 N/A
Nuclear Power ............covvviivvnnnns 0.170 0.221 0.218 0.220 1.3%
Renewable Energy/Other™ .................. 1.213 1.297 1.317 1.410 0.8%
Total ..........c0000s [ 6.375 7.139 7.385 7.937 1.1%
Electricity Consumption (all sectors) ......... 0.562 0639 0.676 0.709 1.3%

'Includes elactricity generated by the sector for seli-use from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other
biomass, wind, photovoltaic and solar thermal sources, and non-electric energy from renewable sources, such as solar thermal water heaters,
ground-water heat pumps, and wood.

?Includes ethanol (blends of 10 percent of less) and ethers blended into gasoline.

*Includes liquefied patroleum gas and coal.

*Includes commercial sector electricity cogenerated using wood and wood waste, municipal solid waste, and other biomass; nonelectric energy
from renewable sources, such as active solar and passive solar systems, geothermal heat pumps, and solar water heating systems.

®Fuel consumption includes cansumption for cogeneration.

*Includes petroleum coke, asphallt, road ofl, lubricants, still gas, and miscellaneous petroleum products.

"Includes lease and plant fuel,

*Includes naphtha and kerosene type.

*Includes aviation gasoline and lubricants.

“Only E86 (85 percent ethanol).

"0nly M85 (85 percent methanol).

®inciudes consumption of energy by slectric utilities, independent power producers, and small powsr producers that sell power to the grid.

Minciudes electricity sold to utllities by nonutilities, including cogenerators, from hydroelectric, geothermal, wood and wood waste, municipal
solid waste, other biomass, wind, photovoltaic and solar thermal sources, plus waste heat and net electricity imports. Does not include own use.

“Includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, and
miscallaneous petroleum products.

*includes electricity generated for sale to electric utilities and for self use from renewable sources, non-slectric energy from renewable sources,
slectricity generated from waste heat, net electricity imports, liquid hydrogen, and methanol.

Btu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 coal consumption: Energy Information Administration {EIA), Quarterly Coal Report, DOE/EIA-0121(20/4Q) (Washington, D.C.
May 1891) and State Energy Data Report 1891, DOE/EIA-0214(91) (Washington, D.C., May 1993). 1990 natural gas consumption: EIA, Natura/
Gas Annual 1992 Volume 1, DOE/EIA-0131(92)/1 (Washington, D.C., November 1993). 1990 consumption other than coal and natural gas: EIA,
Monthly Energy Review, DOE/EIA-0035(93/07) (Washington, D.C., July 1683) and Office of Coal, Nuclear, Electric and Alternate Fusls astimates.
Figures for 1980 may differ from published data due to internal conversion factors within the AEO 1094 National Energy Modsling System. The
1890 values are not final and may be updated in EIA publications. Projections: EIA, AEO 1894 National Energy Modeling System run
AEQC04B.D1221934,
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Table 9.

Pacific Census Division
(Quadrillion Btu per Year)

Energy Consumption by End-Use Sector and Source

Reforence Case Annual
Sector and Source 13;:.";:'1 0
1990 2000 2005 2010 (percent)
Residential
Distillate Fuel .............c.coevvvvii. 0.039 0.042 0.041 0.040 0.1%
Kerosene ..........oveviuiiiiiiiniiias 0.001 0.001 0.001 0.001 0.1%
Liquetied Petroleum Gas ................... 0.026 0.027 0.028 0.029 0.5%
Natural Gas ...........ccovvviiniinnnnnns 0.610 0.659 0.661 0.674 0.5%
Coal ..o 0.003 0.003 0.003 0.003 -1.2%
Renewable Energy' ............ooevinn..t. 0.108 0.111 0.111 0.111 0.2%
Electricity ..o, 0.391 0.416 0.427 0.442 0.6%
Total ..o e 1179 1.269 1.272 1.208 0.5%
Commercial
Distillate Fuel ............ ... .. 0.056 0.063 0.066 0.067 0.9%
Kerosene ............o.iiiiiiiiiirinan, 0.000 0.000 0.000 0.000 -0.4%
Motor Gasoline® ................oeinn.ns 0.013 0.013 0.013 0.012 -0.4%
Residual Fuel ............ .ot 0.013 0.016 0.017 0.019 1.8%
Natural Gas ...........cocvviiniinninnn 0.379 0.433 0.458 0.488 1.3%
Other' ..o 0.011 0.011 0.011 0.010 -0.3%
Renewable Energy* ....................... 0.003 0.007 0.008 0.009 5.7%
Electricty .......covvviiiiiiii 0.431 0.542 0.504 0.638 2.0%
Total ..o e, 0.906 1.084 1.166 1.24 1.6%
industrial
Distillate Fuel ..............cccviiiviinn 0.168 0.180 0.194 0.208 1.1%
Liquefied Petroleum Gas . .................. 0.056 0.051 0.055 0.060 0.3%
Motor Gasoline® ...........ooiiiiiinntt, 0.023 0.029 0.032 0.034 1.9%
Petrochemical Feedstocks .................. 0.026 0.030 0.032 0.035 1.5%
Residual Fuel ....................vvvess 0.039 0.105 0.075 0.076 3.4%
Other Petroleum® . ... ..................... 0.615 0.654 0.679 0.687 0.6%
Natural Gas’ ............ccoiivniiinnn.. 1.016 1.009 1.214 1.272 1.1%
Metallurgical Coal ........................ 0.000 0.000 0.000 0.000 N/A
SteamCoal. ..ot 0.072 0.071 0.075 0.076 0.2%
Net Coal Coke Imports .................... 0.000 0.000 0.000 0.000 N/A
Renewable Energy ....................... 0.366 0.421 0.452 0.484 1.4%
Electricy ...\t i e 0.397 0.452 0.486 0.519 1.4%
B 2,772 3.083 3.204 3.451 1.1%
Transportation
Distillate Fuel .............c..cvivvvint. 0.537 0.655 0.714 0.779 1.9%
JetFuel ..o 0.848 1.095 1.202 1.306 2.2%
Motor Gasoling® ...............coiiin. 2,082 2.328 2,408 2,453 0.8%
Residual Fuel ................ccvvivintn, 0.478 0.615 0.690 0.760 2.3%
Liquefied Petroleum Gas ..............cuue 0.008 0.012 0.022 0.033 1.3%
Other Petroleum® ... ..., 0.035 0.038 0.039 0.042 0.8%
Pipeline Fuel Natural Gas .................. 0.037 0.053 0.062 0,061 2.5%
Compressed Natural Gas . .. ................ 0.000 0.022 0.040 0.060 N/A
Renewables (ethanol)® .................... 0.000 0.002 0.005 0.009 33.6%
Liquid Hydrogen ..............coovnininss 0.000 0.000 0.000 0.000 95.1%
Methanol™ ... ... ... 0.000 0.001 0.005 0.010 38.8%
Electricty .......coiviiiii i 0.009 0.014 0.022 0.031 6.2%
Total .o e 4,036 4,038 6.200 5.544 1.6%
Electric Utliities"
Distillate Fuel ............covivivuniiin. 0.006 0.005 0.005 0.005 -0.5%
Residual Fuel ..............ccovvvininnn. 0.134 0.127 0.127 0.121 -0.5%
Natural Gas ........ccovverivivneneonnn, 0.515 0.694 1.079 0.962 3.2%
SteamCoal........covi i 0.148 0.146 0.143 0.143 0.1%
Nuclear Power ........c.covivvviievninins 0.539 0.445 0.450 0.374 -1.8%
Renewable Energy/Other™ . ................. 1.209 1.405 1,508 1.691 1.7%
Total .. e 2.450 3.021 3.313 3.207 1.5%
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Table 9. Energy Consumntion by End-Use Sector and Source
Pacific Census Division (Continued)
(Quadrillion Btu per Year)

Reference Case Annual
Sector and Source 1‘:;0.“;:'1 0
1990 2000 2008 2010 (porcent)
Primary Energy Consumption
Distillate Fuel ..........covvviiviininnins 0.806 0.945 1.020 1.098 1.6%
Kerosene ..........ccoiiiiiiiiiiiiiiins 0.001 0.001 0.001 0.001 0.0%
JotFuel ... 0.848 1.085 1,202 1.306 2.2%
Liquetied Petroleum Gas ................... 0.095 0.096 0.109 0.127 1.6%
Motor Gasoling® ..........ooeeiiinii.n.. 2.119 2.370 2.452 2.500 0.8%
Petrochemical Feadstocks .................. 0.026 0.030 0.032 0.035 1.5%
Residual Fuel ..............covivvinnue.. 0.664 0.862 0.910 0.976 1.9%
Other Petroleum™ . ...t 0.650 0.692 0.718 0.729 0.6%
Natural@as ...............coiveenennn, 2.558 3.160 3.514 3516 1.6%
Metallurgical Coal ........................ 0.000 0.000 0.000 0.000 N/A
SteamCoal ..........c.cviiiiii i 0.228 0.225 0.226 0.228 0.0%
Net Coal Coke Imports .................... 0.000 0.000 0.000 0.000 N/A
Nuclear POwer .........coovvvvnevinnnns 0.539 0.445 0.450 0.374 -1.8%
Renewable Energy/Other® .. ................ 1.685 1.947 2.080 2.315 1.6%
Total ............ Ceeees e reraereeas 10.124 11.068 12.724 13.204 1.3%
Electricity Consumption (all sectors) ......... 129 1425 1.528 1.631 1.4%

"Includes electricity generated by the sector for self-use from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other
biomass, wind, photovoltaic and solar thermal sources, and non-electric anergy from renewable sources, such as solar thermal water heaters,
ground-water heat pumps, and wood.

%includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

*Includes liquefied petroleum gas and coal.

‘Includes commaercial sector elactricity cogenerated using wood and wood waste, municipatl solid waste, and other biomass; nonelactric energy
from renewable sources, such as active solar sand passive solar systems, geothermal heat pumps, and solar water heating systems.

*Fuel consumption includes consumption for cogeneration.

*Includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

TIncludes lease and plant fuel.

*Inciudes naphtha and kerosene type.

*Includes aviation gasoline and lubricants.

“Only E85 (85 percent ethanol).

"Only M85 (85 percent methanal).

"ncludes consumption of energy by electric utilities, indepandent power producers, and small power producers that sell power to the grid.

“includes electricity sold to utilities by nonutilities, inciuding cogererators, from hydroelectric, geothermal, wood and wood waste, municipal
solid waste, other biomass, wind, photovoltaic and solar thermal sources, plus waste heat and net electricity imports. Does not include own use.

"“includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, and
miscellansous petroleum products.

*Includes electricity generated for sale to electric utilities and for self use from renewable sources, non-electric energy from renewable sources,
electricity generated from waste heat, net electricity imports, liquid hydrogen, and methanol.

Btu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1980 coal consumption: Energy Information Administration {(EIA), Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C.
May 1991) and State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, D.C., May 1993). 1980 natural gas consumption: EIA, Nafural
Gas Annual 1992 Volume 1, DOE/EIA-0131(92)/1 (Washington, D.C., November 1893). 1980 consumption other than coal and natural gas: EIA,
Monthly Energy Review, DOE/EIA-0035(93/07) (Washington, D.C., July 1893) and Office of Coal, Nuclear, Electric and Alternate Fuels estimates.
Figures for 1990 may differ from published data due to internal conversion tactors within the AEO 1994 National Energy Modeling System. The
1990 values are not final and may be updated in EIA publications. Projections: EIA, AEO 1984 Nationai Energy Modeling System run
AEO94B.01221934.
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Table 10. Energy Consumption by End-Use Sector and Source

United States
(Quadrillion Btu per Year)
Annual
Reference Case Growth
Sector and Source 1900-2010
1990 2000 2008 2010 (porcent)
Residential
Distillate Fuel ............cccovvvevvnn... 0.84 0.90 0.89 0.87 0.2%
Kerosene .............coviiiiiiiiiiinnn. 0.06 0.08 0.06 0.08 0.5%
Liguefied Petroleum Gas ................... 0.36 0.36 0.34 0.33 -0.5%
NaturalGas .............cccvviivenninins 452 5.00 497 499 0.5%
C0Rl .. 0.06 0.05 0.05 0.05 -1.3%
Renewable Energy' . .........ccovvvvvnnens 0.61 0.65 0.66 0.66 0.4%
Electricty .......coovviiiiiiiiiiiinns 3.15 3.39 3.49 3.63 0.7%
Total ...t 9.61 10.41 10.46 10.60 0.5%
Commercial
Distillate Fuel ...........covviiviiinn.., 0.49 0.52 0.51 0.49 0.1%
Kerosens ........c.covviviiiiiiieiiiinn. 0.01 0.01 0.01 0.01 -0.5%
Motor Gasoling® ...............cccounulns 0.11 0.11 0.11 0.11 0.2%
Residual Fuel .................covvvieee 0.23 0.22 0.22 0.22 -0.4%
Natural Gas .........ccvvvvivveninenannn 2.70 2.88 2.94 3.01 0.6%
OO e e 0.16 0.15 0.15 0.15 0.2%
Renewable Energy’ . ...................... 0.01 0.03 0.03 0.03 5.2%
Elooticty . .....covvitiiiiiiiiie 2,86 3.30 3.44 3.51 1.0%
Total ..o e 6.57 1.22 41 7.58 0.7%
Industrial ®
Distilfate Fuel .............ccvvvviinn..s 1,18 1.97 1.47 1.56 1.4%
Liquefled PetroleumGas ................... 1.61 1.99 220 2.40 2.0%
Motor Gasoline' ...............ccoiiii, 0.18 0.23 0.25 0.26 1.6%
Petrochemical Feedstocks .................. 1.10 1.32 1.46 1.59 1.9%
Residual Fuel .........ccovvvvviienininns 0.42 0.46 0.44 0.45 0.4%
Other Petroleum® . ..........ovvieiiinnn . 3.82 438 4.43 455 0.9%
Natural Gas’ ...........covvveiniiinnnes 8.50 9.61 10.20 10.69 1.2%
Metallurgical Coal . ....................... 1.04 0.74 0.65 0.57 -2.9%
SteamCoal . ..........iviiiiiiii e 1N 1.91 21 2.24 1.4%
Net Coal Coke Imports . ................... 0.00 0.01 0.02 0.02 N/A
Renewable Energy .............covvvennn. 1.96 2.40 262 2.84 1.8%
Eleotricty ...t 3.23 3.84 4.18 4,50 1.7%
Total .......coiviiiiiiiiiiiieiean 24.78 28.27 30.02 31.68 1.2%
Trai
Distillate Fuel ............covvevivinines 3.83 487 5.32 5.82 2.1%
JotFuel ... 3.13 372 4.08 4,44 1.8%
Motor Gasofing® .............ooeiniiin.. 13.58 15.03 15.50 15,76 0.7%
Residual Fuel .............cccocvvvninn. 1.03 1.32 1.49 1.64 2.3%
Liquefied Petroleum Gas ................... 0.02 0.08 0.13 0.20 12.3%
Other Patroleum® . ...........covvevrennn., 0.22 0.21 0.22 0.24 0.3%
Pipeline Fuel Natural Gas .................. 0.68 0.69 0.72 0.73 0.3%
Compressed Natural Gas . .................. 0.00 0.13 0.24 0.37 N/A
Renewables (ethanol)'® .................... 0.00 0.01 0.03 0.06 33.4%
Liquid Hydrogen . ..........c.covvivninns, 0.00 0.00 0.00 0.00 94.9%
Methanol™ ... . 0.00 0.01 0.03 0.08 38.7%
Electricty ........coovvviviiiiiiiint, 0.01 0.08 0.13 0.19 15.9%
Total ...ttt e 2250 26.16 2791 20.50 1.4%
Electric Utilities™
Distillate Fuel .............ccoovvviinn.t 0.02 0.08 0.13 0.1 7.7%
Residuai Fuel ............coviiniinnt. 1.28 0.93 0.97 0.81 21%
Natural Gas ...............cccovvivinnns. 2.88 4,36 5.24 5.10 2.9%
SteamCoal ... 16.10 17.49 18.05 19.93 1.1%
Nuclear Power .............cccvviieninnn 6.20 7.21 7.30 6.57 0.3%
Renewable Energy/Other™® . ................. 3.64 423 455 5.21 1.8%
Total ... e 30.07 34.30 36.24 37.714 1.1%
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Table 10. Energy Consumption by End-Use Sector and Source
United States (Continued)
(Quadrillion Btu per Year)

Reference Case :"“w":
Sector and Source 10;0-2010
1990 2000 2005 2010 (povcent)
Primary Energy Consumption

Distilate Fuel ..................ccooouit 6.38 172 8.31 8.86 1.7%
Kerosene ...........coovvviiniiiiininnas 0.08 0.07 0.07 0.07 -0.5%
JotFuel ... o 3.13 372 4.08 4.44 1.8%
Liquefied Petroleum Gas . .................. 2.06 2.49 274 3.00 1.8%
Motor Gasoline® ............coiiiiiiiiinn 13.87 16.37 15.86 16.14 0.8%
Petrochemical Feedstocks .................. 1.10 1.32 1.48 1.59 1.9%
Residual Fuel .............ccovivivinn 2N 294 3.12 3 0.3%
Other Petroleum™ ....................... 4,04 4,59 485 479 0.8%
Natural Gas .............ccooniiiennennnn 19.30 2267 24.31 24.89 1.3%
Metallurgicai Coal ..................cco.. 1.04 0.74 0.65 0.57 29%
SteamCoal ..............covniiiiiiiinn 17.96 19.54 20.29 22.31 1.1%

Net Coal Coke Imports . ................... 0.00 0.01 0.02 0.02 N/A
Nuclear Power ................ccoovennt. 6.20 7.21 7.30 6.57 0.3%
Renewable Energy/Other®® . ................. 6.22 7.32 7.92 8.87 1.8%
Total ..... e e . 84.20 96.73 100.79 108.23 1.1%
Electricity Consumption (all sectors) ......... 925 10.62 11.25 11.84 1.2%

YIncludes electricity generated by the sector for self-use from hydroelectric, geothermal, wood and wood waste, municipal salid waste, other
biomass, wind, photovoltaic and solar thermal sources, and non-electric energy from renewable sources, such as solar thermal water heaters,
ground-water heat pumps, and wood.

%ncludes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

JIncludes liquefied petroleum gas and coal,

‘Includes commercial sector electricity cogenerated using wood and wood waste, municipal solid waste, and other biomass; nonslectric energy
from renewable sources, such as active solar and passive solar systems, geothermal heat pumps, and solar water heating systems.

°Fuel consumption includes consumption for cogeneration.

*Includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

"Includes lease and plant fuel,

"Includes naphtha and kerosens type.

*Includes aviation gasoline and lubricants.

YOnly E85 (85 percent ethanol).

“Only M85 (85 percent methanol).

“inciudes consumption of energy by electric utilities, indepandent power producers, and small powar producers that sell power to the grid.

Mincludes alectricity sold to ulilities by nonutilities, including cogeneraltors, from hydroalectric, geothermal, wood and wood waste, municipal
solid waste, other biomass, wind, photovoltaic and solar thermal sources, plus waste heal and net electricity imports. Doas not include own use.

“includes untinished cils, natural gasoling, motor gasolina blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, and
miscallaneous petroleum products.

*Includes electricity generated for sale o slectric utilities and for selt use from renewable sources, non-electric energy from renewable sources,
electricity generated from waste heal, net electricity imports, liquid hydrogen, and methanol.

Btu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due 1o independent rounding.

Sources: 1990 coal consumption: Energy Information Administration (EIA), Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C.
May 1691) and State Energy Data Report 1991, DOE/EIA-0214(91) (Washington, D.C., May 1893). 1990 natural gas consumption: EIA, Natural
Gas Annual 1992 Volume 1, DOE/EIA-0131(92)/1 (Washington, D.C., November 1893). 1880 consumption other than coal and natural gas: EIA,
Monthly Energy Review, DOE/E!A-0035(93/07) (Washington, D.C., July 1893) and Office of Coal, Nuclear, Electric and Alternate Fuels esiimates.
Figures for 1890 may differ from published data due to internal conversion factors within the AEO 1984 National Energy Modeling System. The
1880 values are not final and may be updated in EIA publications. Projections: EIA, AEO 19884 National Energy Modeling System run
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)

Reference Case Annual
Sector and Source 12;:;:'1 o
1980 2000 2008 2010 (porcent)
Residential . ................coeviiinn 12.92 13.62 14.68 16.01 1.1%
Primary Energy . ......covviiiiiiii 8.51 8.57 9.38 10.07 0.8%
Petroleum Produets . ... ............o00..s 8.76 8.01 8.84 9.43 0.4%
Distillate Fuel .............cccoovvvinns 8.25 7.59 8.43 9.01 0.4%
Liquefied Petroleum Gas ................. 14.22 13.76 15.00 16.97 0.6%
Natural Gas .........cocviveeniviinnnns 8.16 9.44 10.22 11.08 1.5%
Electricty . ..ottt 28.44 3243 34,96 37.05 1.3%
Commercial ..........coovvvviiiinineen 12.82 12.34 124 12.76 0.0%
Primary Energy . ......oiveiiiiiieiiaen 5.91 6.18 6.91 1.55 1.2%
Petroleum Produets . .............vvinnn. 5.48 5.02 5.67 6.09 0.5%
Distillate Fuel . .............covivnnes 6.58 5.87 6.7 7.29 0.5%
Residual Fuel .............ccoviiniin 327 3.43 4.08 458 1.7%
Natural Gas ......coocvvreiiiinonennnn. 6.55 7.74 8.52 9.38 1.8%
Eloctricty .....oovvvrevnii i 25.40 24.10 23.28 2375 -0.3%
Industrial ...........o0iiiiiiiiiee 9.22 8.09 9.63 10.28 0.5%
Primary Energy «...oovvoviiiniiieaa 5.02 5.14 6.96 6.61 1.4%
Petroleum Products ... ............ooale 497 474 5.66 6.32 1.2%
Distiftate Fuel ...........cccveviniiiins 6.66 5.74 6.58 7.16 0.4%
Liquefied Petroleum Gas . ................ 11.56 13.35 1459 15.56 1.5%
Residual Fuel ...........coociiini.n 3.24 3.40 404 454 1.7%
Natural Gas' ............ R 5.36 5.97 6.7 7.47 1.7%
Metallurgical Coal ....................... 0.00 0.00 0.00 0.00 N/A
SteamCoal ............cciiiiiiii.. 2.68 2.85 3.02 2.99 0.6%
Electricty .........covivirviiiiiinn 21.40 20.95 20.38 20.92 0.1%
Transportation . ...........ooeiiiiiinines 9.83 1088 11.41 12.08 1.0%
Primary Energy . .......covvviiineninins 9.89 10.50 11.34 11.97 1.0%
Petroleum Produets . .................o0es 9.89 10.50 11.34 11.97 1.0%
Distifate Fuelf .. .......cooveriiiiinnt 9.91 10.22 11.14 11.64 0.8%
JetFuel .. .. 6.33 5.73 6.51 7.7 0.6%
Motor Gasoline® .............oviii .l 10.56 11.26 12.09 12.76 0.8%
Residual Fuel . ................... ... 2.65 2.48 3.19 3.80 1.86%
Natural Gas® . .......oooviieeieinns 4.00 10.46 11,30 11.98 5.6%
Electricty ..........ccciiviiiiiiin 20.46 21.55 21.26 21.41 0.2%
Total End-Use Energy ...................0 11.10 164 1258 13.41 0.9%
Primary Energy . ...o.oovviiniiiiiiiin 10.83 11.33 1211 12.82 0.8%
Eleetriclty ......cooiiriiriiiiiiiiinens 25.41 26.16 26.55 27.68 0.4%
Electric Utiiities
Fossil Fusl Average . ...........coovvivinnnn 2.65 295 3.49 3.8 1.9%
Petroleum Products ... ........ooovvvinnnn 3.07 3.17 3.82 4,36 1.8%
Distillate Fuel ... ...........coiiii 5.92 493 5.77 6.35 0.4%
Residual Fuel ............ccovvevinian, 3.05 3.16 3.81 4,32 1.8%
Natural Gas ...........ccviveiniiiinnns 2.61 373 4.41 5.13 3.4%
Steam Coal ... 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 Dollars per Million Btu)

Reference Case Annual
Sector and Source 12;:;:'1 0
19980 2000 2006 2010 (porcent)
Average Price to All Users'

Petroleum Products . ............ooiiiiinl 7.78 8.20 8.99 9.77 1.1%
Distilate Fuel® . .........ocvvviviinninn, 8.29 793 8.85 9.44 0.7%
JotFuel ..ot 6.33 873 6.51 7147 0.6%
Liquefied Petroleum Gas .................. 13.10 13.87 15.31 16.48 1.2%
Motor Gasoling® ..........ccovivieinnnns 10.56 11.25 12,09 12.76 0.9%
Residual Fuel ...................... ... 3.10 3.23 3.88 4.40 1.8%

Natural Gas ............coviivrennnnnns 6.16 6.99 1.76 8.58 1.7%

(07 Y 2.00 2,08 2.25 216 0.4%

Electricy ........oovvirieiiiiiiinaas. 25.41 26.16 26.55 27.66 0.4%

'Excludes uses for lease and plant fuel.

Yincludes Federal and State taxes on diesel fuel and excludes county and local taxes.

¥Kerosene-type jet fuel.

‘Average price for all grades. Includes Federal and State taxes and excludes county and local taxes.

*Compressed natural gas used as a vehicle fual.

“Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption.
For each sector, electricity and natural gas prices are derived by dividing total revenues by sales.

Btu = British thermal unit.

N/A = Not applicable.

Sources: 1990 petroleum prices: Energy Information Administration (E!A), State Energy Price and Expenditure Report 1991, DOE/EIA-
0376(91) (Washington,D.C., September 1893). 1080 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C., May
1991); EIA, Annual Energy Review 1902, DOE/EIA-0384(92) (Washington, D.C., June 1903), Table A6; and EIA, State Energy Price and
Expenditures Report 1961, DOE/EIA-0376(91) (Washington, D.C., September 1083). 1880 industrial and transportation natural gas delivered
prices: EIA, AEO Nationa! Energy Modeling System run AEO94B.D1221834. Other 1990 natural gas prices: EIA, Natural Gas Annual, DOE/EIA-
0131 (92)/1 (Washington, DC, November 1083). 1990 electricity prices: EIA, AEO 1994 National Energy Modeling System run
AEO94B.D1221934, Projections: EIA, AEO 1994 National Enargy Modeling System run AEO94B.D1221034.
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Table 12. Energy Prices by End-Use Sector and Source
Middle Atlantic Census Division
(1992 Dollars per Million Btu)

Reference Case e“"w‘:::
Sector and Source 19;0-2010
1990 2000 2005 2010 (percent)
Residential . ................c0ivvuiinnn 1274 13.14 14.14 15.66 1.0%
PrimaryEnergy ..o 7.67 8.25 9.00 9.73 1.2%
PetroleumProducts . ................oues 8.92 8.24 9.10 9.70 0.4%
Distilate Fual .........cccccviivninins 8.4 7.83 8.68 9.26 0.5%
Liquefied PetroleumGas ................. 14.40 13.42 14.66 15.63 0.4%
Natural Gas ............cccviiveennenns 7.21 8.38 9.10 9.89 1.6%
Electricty ......ovviriiiii 30.47 30.78 32.01 34,96 0.7%
Commercial ...............coevviiviennnn 13.02 13.52 14.37 14.87 0.7%
Primary EnOrgy ......oovviiiiii '5.61 6.22 6.98 1.12 1.6%
Petroleum Produets . ..................... 5.64 5.25 6.09 6.71 1.0%
Distillate Fuel ............covvivninn.. 6.23 5.63 6.48 7.06 0.6%
Residual Fusl .................cco...e 398 3.59 423 473 0.9%
Natural Gas ...........cvivvviinnninn 6.78 6.92 7.63 8.43 1.9%
Electricity ..ot 27.62 26.91 27.719 28.23 0.1%
Industrial .............ciciiiiiieii i, 6.43 6.70 7.41 8.02 1.1%
Primary Energy .........ooiviiiiniiinnn 4.08 422 4.88 5.44 1.5%
Petroleum Produets . .............c.ooui.n 5.32 472 56.60 6.25 0.8%
Distillate Fuel ..............ccvvinnn. 6.20 5.50 6.34 6.92 0.6%
Liquefied Petrolsum Gas ................. 10.93 12.21 13.45 14.42 1.4%
Residual Fuel .................coiiut, 3.81 3.50 4,15 464 1.0%
Natural Gas' . .........coovviviiiinnnnn, 459 5.32 6.00 6.71 1.9%
Metallurgical Coal ....................... 1.86 2.05 217 212 0.6%
SteamCoal .......... .o 1.65 1.61 1.64 1.67 0.1%
Electriclty . ....oviiiiiiii i 18.26 18.41 18.96 19.44 0.3%
Transportation ...........cocveeeiieeinnnn 8.09 9.60 10.42 11.04 1.0%
Primary ERergy . ....ovvvivnvninineennnn 9.05 9.55 10.35 10.95 1.0%
Petroleum Products ... .......coovevvnnin s 9.06 9.55 10.34 10.94 0.9%
Distillate Fuel . .......ovveveiviinennens 9.53 9.88 10.79 11.29 0.9%
JOtFuel 6.01 5.62 6.39 7.05 0.8%
Motor Gasoling' ................ooiiin. 9.99 10.81 11.64 12.90 1.0%
Residual Fuel ............covivvvinnn, 3.14 279 3.50 411 1.4%
Natural Gas® . .........covivevininnnnnns 497 10.09 1091 11.58 4.3%
Electrety ........cooovviviniiiiit 19.69 20.17 20.20 20.64 0.2%
Total End-Use Energy ..................... .73 10.08 10.86 11.68 0.8%
Primary Energy . ....ovovie e 9.59 9.97 10.72 11.42 0.8%
Electricty .....ooovvitiiiiiiiiiii i 25,62 25,30 25.95 27.01 0.3%
Electric Utilities
Fossil Fusl Average . ...........coovvvvvnnn. 2.28 2.24 2.57 2,59 0.6%
Petroleum Products . ........ooovvvinnn.n. 3.80 3.39 4.05 4,55 0.9%
Distillate Fuel .........cocovviiiininen 5.92 5.09 5.93 6.51 0.5%
Residual Fuel ..................c.vvus 380 3.38 4.05 454 0.9%
Natural Gas .........ccovvvvrvnnnnnnnns 2.51 3.18 3.78 4,47 2.9%
SteamCoal ............. 0 iiiiiiin 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 Dollars per Million Btu)

Reforence Case Annual
Sector and Source 1‘:;:_';:"0
1990 2000 2005 2010 (percent)
Average Price to All Users'

Petroleum Products . ..........ccovvivnnnes 173 7.96 8.79 9.46 1.0%
Distilate Fuel ...........covvveevveinnns 8.29 8.16 9.09 9.7 0.8%
JetFuel ..o 6.01 5.62 6.39 7.05 0.8%
Liquefied Petroleum Gas .................. 12.39 13.03 14.44 15,67 1.2%
Motor Gasoline® ...........oeiiiiiinnn. 9.99 10.81 11.64 12.30 1.0%
Residual Fuel . ................ocovvuet. 3.7% 3.33 3.08 449 0.9%

NEral Gas ....oevr v 5.61 6.58 7.16 8.00 1.8%

08l i e e 1.1 1.73 1.81 177 0.2%

Electriclty . ... oot 25.62 25.30 25.95 27.01 0.3%

'Excludes uses for lease and plant fuel.

Yncludes Federal and State taxes on diesel fuel and excludes county and local taxes.

IKerosene-type jet fuel.

‘Average price for all grades. Includes Federal and State taxes and excludes county and local taxes.

*Compressed natural gas used as a vehicle fuel.

*Weighted averages of end-use fusl prices are derived from the prices shown in each sector and the corresponding sectoral consumption.
For each sector, electricity and natural gas prices are derived by dividing total revenues by sales.

Btu = British thermal unit.

Sources: 1990 petroleum prices: Energy information Administration (EIA), State Energy Price and Expenditure Report 1991, DOE/EIA-
0376(91) (Washington,D.C., September 1893). 1890 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(90/4Q) (Washington, D.C., May
1991); EIA, Annual Energy Review 1992, DOE/EIA-0384(92) (Washington, D.C., June 1993), Table A6; and EIA, State Energy Price and
Expenditures Report 1991, DOE/EIA-0376(91) (Washington, D.C., September 19983). 1990 industrial and transportation natural gas delivered
prices: EIA, AEO National Energy Modeling System run AEO94B.01221934, Other 1890 natural gas prices: EIA, Natural Gas Annual, DOE/EIA-
0131 (92)/1 (Washington, DC, Novembaer 1993). 1980 electricity prices: EIA, AEO 1894 National Energy Modeling System run
AEO94B.D1221934. Projections: EIA, AEO 1094 National Energy Modeling System run AEO94B.D1221934.
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Table 13. Energy Prices by End-Use Sector and Source
East North Central Census Division
(1992 Dollars per Million Btu)

Reference Case Annual
Sector and Source 13;:;:'1 0
1990 2000 2005 2010 (percent)
Residential ..............ccccviivnniinnns 9.88 10.54 11.23 12.08 1.0%
Primary Energy . ....ocoiiit i 5.79 8.68 1.2 7.88 1.6%
Patroleum Produets ...................... 9.24 8.41 9.38 10.10 0.4%
Distilate Fuel ................ccvvvne 7.53 6.72 7.53 8.13 0.4%
Liquetied Petroleum Gas ................. 11.28 10.71 11.97 12.96 0.7%
Natural Gas ..........covvvvnnvvvnnenns 5.39 6.50 6.99 1.67 1.8%
Electricy .......covviiiii i 23.67 24.31 25.29 26.29 0.5%
Commercial .........ocovvvviiiivninianns 10.77 1.9 12.68 13.21 1.0%
Primary Energy . ..o ovvviiiiiiiiiie 499 590 6.43 7.09 1.8%
Petroleum Produets . .............ovvvune .17 6.41 7.28 7.95 0.5%
Distillatz Fuel . .......c.covvveviniiinnes 6.56 483 5.65 6.24 0.6%
Residual Fuel .............cocvvivinnt.. 2,67 3.65 4.48 495 3.1%
Natural Gas .......c.covvvviiininnnnnens 483 5.97 6.46 7.14 2.0%
Electrictty .....covviviiiii i 21.08 21,67 22.52 2279 0.4%
Industrial ...l 5.56 6.13 6.79 148 1.6%
Primary Energy . .......oovviininiiinnn 3.92 4.29 4.88 5.39 1.6%
Petroleum Produets .............ovvvnen e 5.59 5.51 6.48 7.14 1.2%
Distiltate Fuel ..............coovints 5.94 5.21 6.02 6.62 0.5%
Liquefied Petroleum Gas ................. 10.08 10.23 11.50 12.49 1.1%
ResidualFuel ..............ccoovvnntt. 2.80 3.65 4.48 495 2.9%
Natural Gas' . ......oovivvii e, 4,07 4.69 5.28 5.81 1.8%
Metallurgical Coal ............... .00t 1.95 2.18 2.38 2.31 0.9%
SteamCoal ... 1.59 1.59 1.66 1.67 0.2%
Elactrichy . ..o 13.21 13.79 14.28 15.35 0.8%
Transportation .............c.occiiiiinns 9.56 9.67 1051 11.14 0.8%
Primary EROrgy .. ..o iviiiiiniiiiiinanns 9.54 9.65 10.49 1.1 0.8%
Petroleum Products ............c.ovvunn 8.54 9.65 10.49 11.11 0.8%
Distitlate Fuef® ... ........oovveiiiinnn e, 9.10 9.26 10.08 10.7 0.8%
JetFuel ... 6.09 5.12 5.87 6.54 0.4%
Motor Gasofine® ...... ...t 10.11 10.32 11.21 11.85 0.8%
Residual Fuel ..............cooviiine 2.94 3.29 3.99 461 2.3%
Nalural Gas® . .........vinnnnns, 3.21 9.59 10.43 11.08 6.4%
Electricity .........coiiiiiiiii 14.00 1415 14.23 14.28 0.1%
Total End-Use Energy ..................... 8.15 8.60 9.30 9.06 1.0%
Primary Energy .......cooviinii i 8.25 8.73 9.45 10.11 1.0%
Electriclty ........coveiiiiiiii 18.40 18.1 19.22 19.88 0.4%
Electric Utilities
Fossil Fuel Average . ..............covvvenn 1.63 1.59 1.74 2.00 1.4%
Petroleum Products .............coivinnt 5.44 477 5.61 6.17 0.6%
Distillate Fuel ............ccovvvvinnnns 5.49 4.81 5.62 6.22 0.6%
Residual Fuel ................covain 3.55 470 5.53 6.00 2.7%
NaturalGas ...........covviivininnnens 1.54 2.86 3.31 4,03 4.9%
SteamCoal ...t 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 Dollars per Million Btu)

Reference Case Annual
Sector and Source 12;0_"';:'1 0
1980 2000 2008 2010 (porcent)
Average Price to All Users*

Petroleum Products . ............covveinin 8.63 8.61 9.49 10.12 0.8%
Distilate Fusl .. ........ooivireinn, 8.27 8.14 8.99 9.65 0.8%
datFuel ... ..o 6.09 5.12 5.87 6.54 0.4%
Liquefied Petroleum Gas .................. 10.53 10.46 1.7 12.81 1.0%
Motor Gasoline' ..........cocoiiiiiiin 10.11 10.32 11.21 11.85 0.8%
Residual Fuel ................cociiiil. 2.80 3.65 445 493 2.9%

Natural Gas .............c.ccovvevvennns 41 5.68 6.08 6.60 1.6%

Coal ..o 1.54 1.58 1.67 1.81 0.8%

Electicly .......coviiiiiniiiiiii 18.40 18.71 19.22 19.88 0.4%

*Excludes uses for lease and plant fuel.

Yncludes Federal and State taxes on diesel fuel and exciudes county and local taxes.

*Kerosene-type jet fuel.

‘Average price for all grades. Includes Federal and State taxes and excludes county and local taxes.

*Compressed natural gas used as a vehicle fual.

*Waighted averages of end-use tue! prices are derived from the prices shown in each sector and the corresponding sectoral consumption.
For each sector, electricity and natural gas prices are derived by dividing total revenues by sales.

Btu = British thermal unit.

Sources: 1990 petroleum prices: Energy Information Administration (EIA), State Energy Price and Expenditure Report 1991, DOE/EIA-
0376(81) (Washington,D.C., September 1993). 1990 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C., May
1991); EIA, Annual Energy Review 1892, DOE/EIA-0384(82) (Washington, D.C., June 1893), Table A6; and EIA, State Energy Price and
Expenditures Report 1881, DOE/EIA-0376(91) (Washington, D.C., September 1993). 1990 industrial and transportation natural gas delivered
prices: EIA, AEO National Energy Modsling System run AEO948.D1221934. Other 1990 natural gas prices: EIA, Natural Gas Annual, DOE/EIA-
0131 (82)/1 (Washington, DC, November 1983). 1990 electricity prices: EIA, AEO 1994 National Energy Modeling System run
AEO94B.D1221834. Projectlons: EIA, AEO 19894 National Energy Modeling System run AEQ94B.D1221934.
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Table 14. Energy Prices by End-Use Sector and Source

West North Central Census Division

(1992 Dollars per Million Btu)

Relerence Case Annual
Sector and Source 12;;\;:'1 0
1990 2000 2005 2010 (porcent)
Residential ................coccviviiiinna 11.46 11.60 12.45 14.49 1.2%
Primary Energy .......oovveviviniinennnn. 5.55 6.23 6.75 7.38 1.4%
Petroleum Products . ...............ovue 8.35 7.79 8.82 9.65 0.7%
Distillate Fuel ...........ccovevvvnnnnn. 7.64 6.71 7.53 8.12 0.3%
Liquefied Petroleum Gas ................. 8.84 8.60 9.82 10.83 1.0%
Natural Gas .........covvveiieinennnns 5.00 597 6.41 7.02 1.7%
Electriclty .......covviiiiiiiiiii 24,58 23.96 25.11 2077 1.0%
Commercial ...................ccovvnnnn 10.30 111 1153 12.90 1.1%
Primary ENOIgy . ... 4.45 5.31 5.80 6.43 1.9%
Petroleum Products . ....................e 7.22 7.2 8.33 9.15 1.2%
Distiltate Fuel ..................0cunt. 5.67 4,88 5.69 6.29 0.5%
Residual Fuel ......................... 2.66 3.80 4.63 5.10 3.3%
Natural Gas .............ccovivvnnnne. 411 511 5.55 6.16 2.0%
Blactricity ......oovtiii 21.01 21.14 21.32 2421 0.7%
Industrial .......... i 5.58 6.06 6.62 1.48 1.5%
Primary Energy ... 4,02 4.46 5.08 5.70 1.8%
Petroleum Products . ..................... 5.53 5.91 6.90 7.60 1.6%
Distillate Fuel ..............ccovvvvenn. 6.29 5.30 6.11 6.7 0.3%
Liquefied Petroleum Gas . ................ 6.11 8.29 9.51 10.51 2.7%
Residual Fuel .............cvvvvnnns.s 2.65 an 4.53 5.00 3.2%
NaturaiGas' ...............ccoooveinnnss 3.31 3.97 4.48 5,00 2.1%
Metallurgical Coal ....................... 0.00 0.00 0.00 0.00 N/A
SteamCoal .......... ... ...l 1.27 1.31 1.38 1.90 2.0%
Electriclty .........coviriiiiiinnannn 13.84 14.11 14.07 15.70 0.6%
Transportation .............c.coiiiiniinnn 9.35 953 1037 10.97 0.8%
Primary Energy . ...l 9.34 9.51 10.35 1095 0.8%
Petroleum Produets . . .................... 9.34 9.51 10.35 10.95 0.8%
Distillate Fuef . ............ovovvin.n. 8.98 9.20 10.11 10.74 0.9%
JetFuel ... i 6.10 5.29 6.04 6.71 0.5%
Motor Gasoline' ................c.oils 9.88 10.08 10.93 11.52 0.8%
Residual Fuel .............ccoovivennn. 1.76 260 3.30 392 41%
Natural Gas® . ............covevviennn... 5.86 9.40 10.20 10.80 3.1%
Electrictty .........coiiiriiiiiiiiinin 13.81 13.81 13.79 14.62 0.3%
Total End-Use Enorgy .............ccovvuun 8.77 8.94 9.64 10.65 1.0%
Primary Energy .......ooiiiiiiii 8.53 8.79 9.46 10.35 1.0%
Electriclty .......ccoviiiiiiiiiiiinienn. 19.85 19.44 19.67 2242 0.6%
Electric Utllities
Fossil Fuel Average .. ...........oovvvvvnn 1.30 1.37 1.48 2.00 2.2%
Petroleum Produets . . ...............c...s 5.10 4.89 5.72 6.32 1.1%
Distilate Fuel ..........cccvvvvvennnnts 5.78 493 5.74 6.34 0.5%
Residual Fue! . .............covvviit 2.50 3.86 4.67 5.16 3.7%
Natural Gas .............cccvvvinnnns 1.92 2.92 3.3 3.89 3.6%
SteamCoal .......... i 1.28 1.30 1.39 1.90 2.1%
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Table 14. Energy Prices by End-Use Sector and Source
West North Central Census Division (Continued)
(1992 Dollars per Million Btu)

Annual
Reference Case
Sector and Source 12;0_'”;:“0
1990 2000 2005 2010 (porcent)
Average Price to All Users*

Petroleum Products . ...................... 8.33 8.51 9.39 10.02 0.9%
Distillate Fuel . ....................c.... 8.08 7.92 8.84 9.50 0.8%
dotFuel ... 8.10 5,29 6.04 6.71 0.5%
Liquetied Petroleum Gas . ................. 7.15 8.49 9.74 10.77 2.1%
Motor Gasoling®  ...............ooeeell, 9.89 10.09 10.93 1153 0.8%
Residual Fuel ...............cooivvint. 2.63 3.7 453 5.00 3.3%

Natural Gas .............c0vvvinennnnn, 4.01 493 5.36 5.91 2.0%

Coal ..o 1.27 1.31 1.39 1.91 2.0%

Electricty ........oviiiiiiiiiiii 19.85 19.44 19.67 22.42 0.6%

Excludes uses for lease and plant fuel,

*includes Federal and State taxes on diesal fuel and excludes county and local taxes.

*Kerossne-type jet fuel,

‘Average price for all grades. Includes Federal and State taxes and excludes county and local taxes.

*Compressed natural gas used as a vehicle fusl.

*Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sactoral consumption.
For each sector, electricity and natural gas prices are derived by dividing total revenues by sales.

Btu = British thermal unit.

N/A = Not applicable.

Sources: 1990 petroleum prices: Energy Information Administration (ElA), State Energy Price and Expenditure Report 1991, DOE/EIA-
0376(91) (Washington,D.C., Septamber 1993). 1990 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(90/4Q) (Washingion, D.C., May
1891); EIA, Annual Energy Review 1992, DOE/EIA-0384(92) (Washington, D.C., June 1993), Table A6; and EIA, State Energy Frice and
Expenditures Report 1991, DOE/EIA-0376(91) (Washington, D.C., September 1893). 1980 industrial and transportation natural gas delivered
prices: EIA, AEO National Energy Modeling System run AEO948.01221934. Other 1990 natural gas prices: EIA, Natural Gas Annual, DOE/EIA-
0131 (92)/1 (Washington, DC, November 1993). 1990 electricity prices: EIA, AEO 1894 National Energy Modeling System run
AEO94B.D1221934. Projections: EIA, AEO 1984 National Energy Modeling System run AEO94B.D1221934.
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Table 15. Energy Prices by End-Use Sector and Source
South Atlantic Census Division

(1992 Dollars per Million Btu)

Reference Case Annual
Sector and Source 13;:;':1 0
1990 2000 2005 2010 (porcent)
Residentlal . .................. ..... eees 1757 17.86 18.62 19.92 0.6%
Primary Energy .......coovviiiiniiennns 7.95 8.38 9.08 9.76 1.0%
Petroleum Products . ...............vve.n. 10.02 9.51 10.42 1113 0.5%
Distillate Fuel ..............coovivnns, 8.35 7.82 8.63 9.24 0.5%
Liquefied Petroleum Gas ................. 12.53 12.89 14.16 15.15 1.0%
Natural Gas . .........ccovvinnevinennn 6.95 7.96 8.61 9.34 1.6%
Electricity ..........cooveiiiiiiiii, 24,67 24.40 25.46 26.89 0.4%
Commercial ............cco00ueunn R 15.38 154 15.90 16.15 0.2%
Primary Energy ......cocoviiiiiii 5.68 6.29 6.99 7.67 1.5%
Petraleum Products . .................... 6.40 6.25 7.10 .1 0.9%
Distillate Fuel ...............cooivvnn, 5.70 5.19 6.00 6.61 0.7%
Residual Fuet .............coviiviein 3.37 3.81 4.64 5.11 2.1%
Natural Gas ............... cevivnennn. 5.48 6.47 7.10 7.82 1.8%
Elctricty ........coiiiiii i 22.00 21.26 21.46 21.39 0.1%
Industrial ..............ciiiiiiiieen, 6.52 6.72 129 1.76 0.8%
Primary Energy ........covoviieiniiinens, 3.85 4.09 41 5.19 1.5%
Petroleum Produets ............covveen... 5.16 5.00 5.90 6.53 1.2%
Distillate Fual . ........c.ccvvvivren . 6.01 5.56 6.37 6.98 0.8%
Liquefied Petroleum Gas . ................ 10.50 11.60 12.86 13.85 1.4%
Residual Fuel .................co0uie 3.35 3.84 4,66 5.13 2.2%
Natural Gas' ...............covvivnnn.ns 3.84 450 5.11 5.73 2.0%
Metallurgical Coal ....................... 1.79 2.03 2.21 2.21 1.1%
SteamCoal ...........oiviiiiiii.. 1.83 2.01 2.18 2.21 1.0%
Elsctricty . ..o 16.77 15.88 16.02 16.27 0.2%
Transportation . .........ccviiiiiiieiiiaen 8.97 9.02 9.65 10.46 0.8%
Primary Energy ... 8.96 9.00 9.83 10.44 0.8%
Petroleum Products . ..................... 8.96 9.00 9.82 10.43 0.8%
Distillate Fuef . .......ooovvriiiiinnns 8.87 8.98 9.90 10.53 0.9%
JetFuel .. ... .o 5.96 5.20 6.03 6.71 0.6%
Motor Gasofine' ....................... 9.85 10.14 11.00 11.63 0.8%
Residual Fuel ............cccvvvin.t, 2.7 2.55 3.25 3.87 1.7%
Naturat Gas® . ...........ccocvviiinnnnns 463 9.44 10.26 10.90 4,4%
Eleetriclty . ......oiii e 13.72 13.63 13.47 13.54 0.1%
Total End-Use Energy ..................ts 10.50 10.60 11.38 12,08 0.7%
Primary Energy . ........cooviiiiiiinnt, 9.30 9.42 10.13 10.M1 0.7%
Electricty ......ovvrieiii i 2152 20.84 21.26 21.79 0.1%
Electric Utilities
Fossil Fuel Average . ................ocou. 2.01 2.29 2.64 2.70 1.5%
Petroleum Products . ..................... 315 3.69 472 5.22 2.5%
Distillate Fuel .............coviveninn., 5.28 4.84 5.65 6.26 0.9%
Residual Fuel ...............ooevnenl, 3.09 3.45 4.40 487 2.3%
Natural Gas .........covvevvninennnenns 2.64 3.24 3.89 4.47 2.7%
SteamCoal .....o.ii i 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 Dollars per Million Btu)

Reference Case Annual
Sector and Source 13;0_“;:'1 0
1990 2000 2005 2010 (porcent)
Average Price to All Users'

Petroloum Products .. .......oovviiiiiin 7.93 8.04 8.87 9.54 0.9%
Distilate Fuef . .............ccovvvivnnn. 8.16 8.03 8.86 9.60 0.8%
JatFusl ... 5.96 5.20 6.03 6.71 0.6%
Liqueried Petroleum Gas .................. 11,66 12.39 13.72 14.78 1.2%
Motor Gasoling! ................c.ills 9.85 10.14 11.00 11,63 0.8%
Residual Fuel . ......................... 3.09 3.31 415 4,61 2.0%

Natural Gas ............covviivinnenas 4,66 5.06 5.51 6.24 1.5%

Coal .. e 1.81 1.95 2.05 2.09 0.7%

Eloctriclty ..o 21.52 20.84 21.26 21.79 0.1%

'Excludes uses for lease and plant fuel.
%Includes Federal and State taxes on diese! fuel and excludes county and local taxes.
IKerosene-iype jet fuel.

“Average price for all grades. Includes Federal and State taxes and excludes county and local taxes.

‘Compressed natural gas used as a vehicle fusl.

*Waighted averages of end-use fuel prices are derived from the prices shown in @ach sector and the corresponding sectoral consumption.
For each sector, electricity and natural gas prices are derived by dividing total revenues by sales.

Btu = British thermal unit.

Sources: 1990 petroleum prices: Energy information Administration (EIA), State Energy Price and Expenditure Report 1991, DOE/EIA-
0376(01) (Washington,D.C., September 1883). 1990 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(90/4Q) (Washington, D.C., May
1991); EIA, Annual Energy Review 1992, DOE/EIA-0384(92) (Washington, D.C., June 1993), Table A6; and EIA, State Energy Price and
Expenditures Report 1991, DOE/EIA-0376(91, (Washingiun, D.C., Septembar 1983). 1990 industrial and transportation natural gas delivered
prices: ElA, AEO National Energy Modeling System run AEO94B.01221934. Other 1980 natural gas prices: E!A, Natural Gas Annual, DOE/EA-
0131 (92)/1 (Washington, DC, November 1903). 1090 electricity prices: EIA, AEO 10694 National Energy Modeling System run

AEO94B.D1221934. Projections: Ei2 AEO 1794 National Energy Modeling System run AEO94B.01221934.
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Table 16. Energy Prices by End-Use Sector and Source
East South Central Census Division
(1992 Dollars per Million Btu)

Reference Case a""o::
Sector and Source ot 19002010
1990 2000 2008 (porcent)
Reaidentlal . .. .. ettt . 15.59 18.89 16.3¢ 17.48 0.6%
Primary Energy ...........ccovvviniinn... 6.51 7.25 7 8.39 1.3%
Petroleum Products . ............o.ovun.s. 10.81 10.29 1.4 12.31 0.7%
Distiltate Fuel ............c.ccovnvnnt, 7.58 6.74 7.58 8.16 0.4%
Liquetied Petroleum Gas ................. 1.7 11.42 12.64 13.64 0.7%
Natural Gas .............covvvivvnnnns. 5.67 6.74 7.18 7.80 1.86%
Electricly .........ccvvvviviii i, 23.12 22.87 23.70 25.08 0.4%
Commeicial .......... ..vvviiiiiiinans . 12.81 13.28 1354 13.79 0.4%
Primary Energy ........coovvivviiiiiiinn, 5.14 5.91 6.44 7.05 1.6%
Petroleum Produets . ..................... 6.54 6.40 1.2 196 1.0%
Distilate Fuel ..................c...... 5.65 4,89 5.7 6.32 0.6%
Residual Fuel .............ccivennn.t. 2.88 356 437 484 2.7%
Natural Gas .........coovviveininnnnn 4,95 5.99 6.43 7.05 1.8%
Electricty ....... oo i 21.21 20.56 20.51 20.47 0.2%
Industrial ........... i 6.08 6.28 6.01 1.32 0.9%
Primary Energy ..........cociiiiiiii 370 388 459 5.06 1.6%
Petroleum Products . ..................... 5.17 5.16 6.08 6.73 1.3%
Digtillate Fuel ......................... 5.86 5.17 5.98 6.59 0.6
Liquefied Petroleum Gas . ................ 5.92 8.58 9.80 10.80 3.1%
Residual Fuel ............... e 3.32 3.92 475 5.22 2.3%
Natural Gas' . .........covvvrinennnnn 3.42 3.98 4.47 5.01 1.8%
Metallurgical Coal ....................... 1.80 2.03 2.25 2.15 0.9%
SteamCoal ...l 1.92 1.94 214 2.19 0.7%
Electdety .........cvvveviiii i 1427 13.54 13.50 13.92 0.1%
Transportation . ............oieiiiiininnn. 9.31 0.3 10.24 10.84 0.8%
Primary Energy ...t 9.30 9.38 1022 10.82 0.8%
Petroleum Products . ..................... 9.30 9.38 10.22 10.82 0.8%
Distilate Fuel ... ..............cooovt.. 8.87 8.88 9.80 10.43 0.8%
JotFuel . ..o 5.98 5.49 6.33 7.01 0.8%
Motor Gasoline* .....................ts 10.14 10.26 11.12 11.74 0.7%
Residual Fuel . ........................ 2.16 2.32 3.02 3.64 2.6%
Natural Gas® . ...........covvvvvnennnn. 2.3 9.48 10.30 10.92 8.1%
Electricty ..........ccooviiii .. 13.16 13.08 12.93 13.09 0.0%
Total End-Use Energy ..................... 9.25 9.31 9.94 10.54 0.7%
Primary Energy ... 8.62 8.76 9.41 9.96 0.7%
Elestricty ..o 18.58 17.78 17.84 18.32 0.1%
Electric Utilities
Fossil Fuel Average . ...................... 1.63 1.1 1.87 1.90 0.8%
Petroleum Produets . ..................... kR) 5.03 5.95 6.59 3.8%
Distiflate Fuel ......................... 5.97 5.21 6.02 6.63 0.5%
Residual Fuel ......................... 2.58 4,89 5.1 6.18 4.5%
Natural Gas ...............cccoevvnnnnns 1.92 2.93 3.53 4,18 4.0%
SteamCoal ... 1.61 1.66 1.78 1.79 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)

Reference Case Annual
Sector and Source — o
1990 2000 2008 2010 (porcent)
Average Price to All Users'

Petroleum Products . ...................... 8.32 8.36 9.21 9.80 0.8%
Distilate Fuef .............cccovvvvunnn. 8.0 7.98 8.88 9.48 _ 0.8%
JetFuel ..o o e 5.98 5.49 6.33 7.01 0.8%
Liquefied Petroleum Gas .................. 8.44 9.83 1.02 12.01 1.8%
Motor Gasotine* ...........coiiiiiinnt. 10.14 10.26 11.12 1.74 - 0.7%
Residual Fuel .............covvvnnnt, 2.58 278 351 4.08 2.3%

Natural Gas ...........cocvvevnvennnnnn. 399 4.81 5.2 5.93 2.0%

Coal o 1.65 1.69 1.82 1.85 0.6%

Elactriety . ... 18.58 17.78 17.84 18.32 0.1%

Excludes uses for lease and plant fuel,

Yncludes Federal and State taxes on diesel fuel and excludes county and local taxes.

*Kerosene-type jet fusl.

‘Average price for afl grades. Includes Federal and State taxes and excludes county and local taxes.

*Compressed natural gas used as a vehicie fuel.

"Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption.
For each sector, alectricity and natural gas prices are derived by dividing total revenues by sales.

Btu = British thermal unit.,

Sources: 1990 petroleum prices: Energy Information Administration (EIA), State Energy Price and Expenditure Report 1991, DOE/EIA-
0376(91) (Washington,D.C., September 1993). 1980 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C., May
1891); EIA, Annual Energy Review 1992, DOE/EIA-0384(92) (Washington, D.C., June 1993), Table A6; and EIA, State Energy Price and
Expenditures Report 1991, DOE/EIA-0376(91) (Washington, D.C., September 1883). 1980 industrial and transportation natural gas delivered
prices: EIA, AEO National Energy Modeling System run AEO94B.D01221934. Other 1990 natural gas prices: EIA, Natural Gas Annual, DOE/EIA-
0131 (92)/1 (Washington, DC, November 1993). 1890 electricity prices: EIA, AEO 1994 Natlonal Energy Modeling System run
AEQ94B.D1221934. Projections: EIA, AEO 1994 National Energy Modsling System run AEO948.01221934.
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Table 17. Energy Prices by End-Use Sector and Source
West South Central Census Division
(1992 Dollars per Million Btu)

Reference Case Annual
Sector and Source 19.;;';:‘1 0
1990 2000 2008 2010 (porcent)
Residentlal ....................covvenennn 16.41 18.96 16.94 18.70 0.7%
Primary Energy . .....cooviiiiii i 6.24 6.84 7.2 7.86 1.2%
Petroleum Products . ..................... 10.95 10.36 11.57 12.58 0.7%
Distillate Fuel ..............ccovvven. 6.10 5.87 6.69 7.30 0.9%
Liquetied Petroleum Gas ................. 11.00 10.42 11.64 12.64 0.7%
Netural Gas .........ccovvvinnenenninns 5.78 6.54 6.94 7.49 1.3%
Electricty .........ccoiiiiiiiiii i 25.90 2469 25.91 28.41 0.5%
Commerclal ................oocvvvinne 14.08 14.63 15.31 16.56 0.8%
Primary Energy . ..o 482 5.41 5.88 8.44 1.5%
Petroleum Produets . .........c..oovuiinn. 6.80 6.65 7.55 8.24 1.0%
Distiflate Fuel . ............c.coiiinn 5.58 4.86 5.67 6.28 0.6%
Residual Fuel .................cooiiin. 2.69 3.40 422 469 2.8%
NaturalGas ..........cccovvvinnviinnn, 4.41 5.18 5.58 6.13 1.7%
Electricty ..........coocoviiivvniin., 221 2260 2353 26.69 0.7%
Industrdal . ... ... ..o i 4.73 4.74 8.50 6.23 1.4%
PAMAy ENOIGY . ... v vt eeeiie e 4.02 4.03 479 5.48 1.6%
Petroleum Products ................c..0un. 5.27 4,88 5.91 6.77 1.3%
Digtillate Fuel . ...........ccovveivunnn, 5.82 5.14 5.95 6.56 0.5%
Liquefied Petroleum Gas ................. 487 5.37 6.59 7.59 2.2%
Residual Fual ............ccoven... 275 3.42 4,25 47 2.7%
Natural Gas' ... ....oviiiiiieninns 2.78 3.16 3.63 412 2.0%
Metallurgical Coal ....................... 0.00 0.00 0.00 0.00 N/A
SteamCoal ........ ..ot 1.38 1.34 1.38 1.44 0.2%
Electricty ......... ..., 1471 14.64 15.16 16.36 0.5%
Transportation . .................. Ceeeeias 8.01 8.16 8.04 9.51 0.9%
Primary Energy .......covviinieiinin 8.00 8.15 8.92 9.50 0.9%
Petroleum Produets . ...........ovvuiinn 8.00 8.14 8.91 9.48 0.9%
Distilate Fuef . ... .......cooovivnnnn. 8.63 9.11 10.02 10.65 1.1%
JotFuel ... 5.91 5.39 6.22 6.90 0.8%
Motor Gasoline* ............cooviiinnn. 9.80 10.31 11.17 1.79 0.9%
Residual Fuel . ...................ouee. 2.72 326 3.96 458 2.6%
Natural Gag® . ........oooviiiiiie 332 9.53 10.34 10.96 6.2%
Electrichy ...l 13.18 12.78 12.97 13.19 0.0%
Total End-Use Energy ..................... 1.2 712 7.87 8.64 0.9%
Primary Energy . ... ..o 6.52 6.55 7.30 8.00 1.0%
Electriclty .......coviiiii i 20.81 20.23 20.95 2269 0.4%
Electric Utilities
Fossll Fuel Average . ........c..ovvevenenn.. 1.88 211 2.31 2.87 2.1%
Petroleum Produets . ...........cooviini 3.94 4,05 5.14 5.63 1.8%
Distilate Fuel .................cvvvt. 5.73 5.02 5.83 6.44 0.6%
Residual Fuel . .............cocovinent, 3.93 3.98 5.05 §.52 1.7%
Natural Gas .........covvviivienininns 2.28 263 3,08 3.62 2.4%
SteamCoal .........coiiiii e 1.60 1.68 1.67 2.26 1.7%
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Table 17. Energy Prices by End-Use Sector and Source
West South Central Census Division (Continued)
(1992 Dollars per Million Btu)

Reforence Case Annual
Sector and Source 1‘:::;:'1 0
1990 2000 2008 2010 l (porcent)
Average Price to All Users*

Petroleum Produets . ...................... 6.82 6.70 7.59 8.29 1.0%
Distiliate Fuel® . .........cvvviininnn.s, 7.89 7.88 8.78 9.43 1.0%
JetFuel ... e 5.91 5.39 6.22 6.90 0.8%
Liquefied Petroleum Gas . ................. 5.06 5.51 6.72 1.72 2.1%
Motor Gasoling® . ...........coiiiiinn. 9.80 10.31 147 1.79 0.9%
Residual Fuel ..........cccvvvvvevviiinen 274 3.28 3.99 459 2.6%

Natural Gas ............coovviinnneens 2.96 3397 3.62 4,35 1.9%

C0al .. e e 1.59 1.66 1.66 222 1.7%

Electricy ... .. 20.81 20.23 20.95 2269 0.4%

'Excludes uses for lease and plant fuel,

Yincludes Federal and State taxes on diesel fuel and excludes county and local 1axes.

*Kerosene-type jet fuel,

‘Average price for all grades. Inciudes Federal and State taxes and excludes county and local taxes.

*Compressed natural gas used as a vehicie fuel.

*Waeighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption.
For each sactor, electricity and natural gas prices are derived by dividing total revenues by sales.

Btu = British thermal unit.

N/A = Not applicable.

Sources: 1990 petroleum prices: Energy Information Administration (EIA), State Energy Price and Expenditure Report 1991, DOE/EIA-
0376(91) (Washington,D.C., September 1993). 1890 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C., May
1991); EIA, Annual Energy Review 1862, DOE/EIA-0384(82) (Washington, D.C., June 1993), Table A6; and EIA, State Energy Price and
Expenditures Report 1991, DOE/EIA-0376(91) (Washington, D.C., September 1893). 1990 industrial and transportation natural gas delivered
prices: EIA, AEO National Energy Modeling System run AEO94B,D1221934. Other 1990 natural gas prices: EIA, Natural Gas Annual, DOE/EIA-
0131 (92)/1 (Washington, DC, November 1993). 1980 electricity prices: EIA, AEO 1994 National Energy Modsling System run
AECQ4B.D1221934. Projections: EIA, AEO 1994 National Energy Modeling System run AEQ94B.01221934.
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Table 18. Energy Prices by End-Use Sector and Source
Mountain Census Divislon
(1992 Dollars per Million Btu)

Relerence Case m
Sector and Source 19602010
1990 2003 2008 2010 (porcent)
Residential . ................ e eeeieaes 12.30 13.18 1427 15.42 1.1%
Primary Energy ........cooiiiiniiiiniians 5.86 6.44 7.01 7.68 1.4%
Petroleum Products . ..........oovvnenen 9.99 8.14 8.68 10.68 0.3%
Distillate Fuel .............c.cooevvien. 7.66 6.64 7.39 8.06 0.3%
Liquefied Petroleum Gas . ................ 10.66 8.63 9.38 11.64 0.4%
Natural Gas .........c.covvvinvvinnvnienns 5.40 6.0 6.86 7.42 1.6%
Electricty .........ccooiiviiiiiiiiiin. 23.61 2439 25.86 27.18 0.7%
Commerclal ..............oc0iviieinininn 12.12 1287 1358 1452 0.9%
Primary Energy .........oovevivviii it 47 5.38 597 6.57 1.7%
Petroleum Produets . ...........cooviuint 7.09 6.26 7.04 7.93 0.6%
Distillate Fuel . ......................0. 5.98 493 5.67 6.35 0.3%
Residual Fuel ..............coovvat. 2.75 2.22 2.88 3.31 0.8%
NaturalGas .............coovvivnnvnnns 447 5.39 5.96 6.53 1.9%
Electriclty .........coiiiviiniiiii., 20.55 20.16 20.51 21.53 0.2%
Industrial ...t 6.43 6.27 6.85 7.80 0.6%
Primary Energy .. ....oovenniiii i 417 422 4.85 6.58 1.5%
PetroleumProducts ... ............oouint 5.61 5.44 6.28 7.16 1.2%
Distillate Fuel ............... ..ot 6.29 5.2 5.96 6.64 0.3%
Liquefied Petroleum Gas . ................ 8.16 7.12 7.87 10.13 1.1%
Residual Fuel . ................couuet. 2.85 2.53 320 3.62 1.2%
Natural Gas' ..........cooeviiviirannn.. 3.35 362 415 476 1.8%
Metallurgical Coal ....................... 1.36 1.56 1.56 1.59 0.8%
SteamCoal ...........viiiiiiiiiii 1.62 1.75 1.77 2.18 1.5%
Electricy ...t 14.86 14.02 14.17 14.72 0.0%
Transportation ...........ovvninienninnns 9.31 .21 10.07 10.66 0.7%
Primary Energy . ....oovvviiiiiiiiniee 9.29 9.18 10.04 10.62 0.7%
Petroleum Products . ...........coviin 9.29 9.18 10.03 10.61 0.7%
Distillate Fuef .. ............ccovvviin. 9.29 9.21 10.13 10.75 0.7%
JetFuel ... 6.32 4.98 572 6.49 0.1%
Motor Gasofine® ......................s 10.04 10.13 11.02 11.67 0.7%
Residual Fuel ................cccvuiune. 3.13 3.14 3.82 430 1.6%
Natural Gas® ... .......ooveviniiiinns 3.93 9.41 10.28 10.82 5.2%
Electriclty ..........ccooviiiieni i, 16.01 16.43 16.78 17.13 0.3%
T 'olEnd-UseEnergy ...............00u00 0.34 9.43 10.25 10.99 0.8%
Primary Energy . ......ooovviiiin e 9.11 9.1 9.87 10.56 0.7%
Electricty .........ccoviiiiiiiininnn.. 19.54 19.37 19.94 20.83 0.3%
Electric Utilities
Fossil Fuel Average . ...................... 1.44 1.57 1.63 1.90 1.4%
Petroleum Products . ..................... 4% 418 475 4.80 0.5%
Distillate Fuel . ........................ 5.75 5.01 5.75 6.43 0.6%
Residual Fuel ......................... 3.40 3.48 414 457 1.5%
Natural Gas .............c.coveviiincn. 2.25 2.44 3.18 3.90 2.8%
SteamCoal ........... .. il 1.29 1.41 1.37 1.1 1.4%
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Table 18. Energy Prices by End-Use Sector and Source
Mountain Census Division (Continued)
(1992 Dollars per Million Btu)

Reference Case Annual
Sector and Source 12;:;:'1 0
1990 2000 2005 2010 (porcent)
Average Price to All Users'

Petroleum Products . ......coovvevininnnn 8.54 8.41 9.27 9.94 0.8%
Distillate Fuef . .. .......oiiivriiiineans 8.22 7.89 8.7 9.48 0.7%
JotFuel ..ot 6.32 498 5.72 6.49 0.1%
Liquefied Petroleum Gas .................. 9.04 1.72 8.50 10.79 0.9%
Motor Gasoling* ..............o.oeevnnes 10.04 10.13 11.02 11.87 0.7%
ResidualFuel ..........cocovvviiniinin 3.09 2,65 3.30 3.67 0.9%

Natural Gas .........covivvivnnnnnnnnn. 372 4,24 4.9 5.73 2.2%

(07 | 1.31 1.4 1,39 1.73 1.4%

Eloctricty . ...ovvvtie i e 19.54 19.97 19.94 20.83 0.3%

'Excludes uses for lease and plant fuel.

*Inciudes Federal and State taxes on diesel fuel and excludes county and iocal texes.

¥Kerosene-type jet fuel.

‘Average price for all grades. Includes Federal and State taxes and exciudes county and local taxes.

*Compressed natural gas used as a vehicle fusl.

*Weighted averages of end-use fusl prices are derived from the prices shown in each sector and the corresponding sectoral consumption.
For each sector, alectricity and natural gas prices are derived by dividing total revenues by sales.

Btu = British thermal unit,

Sources: 1990 petrolaum prices: Energy Information Administration (EIA), State Energy Price and Expenditure Report 1991, DOE/EIA-
0376(91) (Washington,D.C., Septembar 1993). 1990 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C., May
1991); EIA, Annual Energy Review 1992, DOE/EIA-0384(92) (Washington, D.C., June 1993), Table A6; and EIA, State Energy FPrice and
Expenditures Report 1991, DOE/EIA-0376(91) (Washington, D.C., September 1993). 1890 industrial and transportation natural gas delivered
prices: EIA, AEO National Energy Modeling System run AEO94B.D1221934, Other 1890 natural gas prices: EIA, Natural Gas Annual, DOE/EIA-
0131 (92)/1 (Washington, DC, November 1993). 1890 eleclricity prices: EIA, AEO 1094 National Energy Modeling System run
AEO94B.D1221934. Projections: EIA, AEO 1994 National Energy Modeling System run AEO94B.D1221934.
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Table 19. Energy Prices by End-Use Sector and Source

Pacific Census Division
(1992 Dollars per Million Btu)

Reference Case Annual
Sector and Source 12;:;:” 0
1990 2000 2006 2010 (percent)
Residential . ..............c.ccviiiiine, 12.18 13.84 15.13 16.26 1.6%
Primary Energy . ...t 6.32 7.06 7.73 8.44 1.6%
Petroleum Products . ...........cvvvnennt. 10.22 8.83 9.64 11.15 0.4%
Distiflate Fuel ..............ocovvnenn, 7.90 6.74 7.50 8.35 0.3%
Liquefled Petroleum Gas ................. 13.68 11.93 12.68 1494 0.4%
Natural Gas ........covvrvineniinnennn 691 6.88 7.55 8.17 1.6%
Electricty .......ccovvviiiiiiiiinieen 22.36 25.78 27.85 29.48 1.4%
Commercial .............ccovveiivunnnn 12.92 14.23 16.24 16.38 1.2%
Primary ERergy . ....oooviii i 5.29 5.85 6.49 712 1.5%
Petroleum Products . ...t 6.30 5.36 6.06 6.84 0.4%
Distillate Fuel ............cccvvvivvnns. 5.69 4.50 5.25 6.10 0.3%
Residual Fuel .............ccovvevenn, 3.81 3.57 422 484 1.2%
NaturalGas ............cccvvvivvnnnnan 5.07 5.99 6.61 7.2 1.8%
Electricly .........coviiiiiii i 2127 22.50 23.54 25.03 0.8%
Industrial ............... o0l 6.62 6.26 6.02 mn 0.8%
Primary Energy . .......oovvvevniiiiiiinn 472 4.19 4.86 5.59 0.8%
Petroleum Products . .. ...........oiie 5.48 4.87 5.78 6.62 1.0%
Distillate Fuel ..................cooen 5.73 473 5.48 6.33 0.5%
Liquefied Petroleum Gas ................. 9.67 9.86 10.62 12.88 1.4%
Residual Fuel .............cccvvvvnen 34 3.35 4.00 4,63 1.5%
Natural Gas' . .........ccovvvveniinennn. 4,15 3.54 407 475 0.7%
Metallurgical Coal ....................... 0.00 0.00 0.00 0.00 N/A
SteamCoal ..........iiiiiiii 1.26 1.49 1.47 1.51 0.9%
Electricty ..........ccoviiiiveiiiiins 16.14 16.10 15.67 16.53 0.4%
Transportation ............ccoviiiiiinienan 8.34 8.04 8.89 9.57 0.7%
Primary Energy . .....oooiiii it 8.33 8.02 8.86 9.53 0.7%
Petroleum Products . ...t 8.33 8.01 8.85 9.51 0.7%
Distillate Fuel® . .. ............cvvivinnns 9.42 9.70 10.68 11.82 1.1%
JotFuef . ........ ... ... ... el 6.25 5.50 6.35 7.13 0.7%
Motor Gasoline* ................. i 10.04 9.97 10.95 11,53 0.7%
Residual Fuel ............c.covinensn 3.66 3.51 4,16 478 1.83%
Natural Gas® . .........cvviiiniinennn 423 9.30 10.24 10.82 4,8%
Electrletly . ... 13.50 14.84 15.63 16.12 0.9%
Total End-Use Energy ..................... 8.81 8.97 9.83 1063 0.9%
Primary Energy . ........coiii i 8.59 8.56 9.37 10.13 0.8%
Electricty ......ovie e 19.58 21.03 2213 23.35 0.9%
Electric Utllities
Fossil Fuel Average . .............c.oovneen. 3.10 3.06 3.62 415 1.6%
Petroleum Products . .........oooiiuininn 462 421 487 5.51 0.8%
Distillate Fuel ............ccoovvvvenn. 4.92 4.70 5.46 6.31 1.3%
Residual Fusl ...................ccvvtl 4,61 419 484 5.47 0.9%
Natural Gas ............ccovvvniinenn, an 3.17 377 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 Dollars per Million Btu)

Reference Case Annual
Sector and Source 1;‘;:.‘;:‘1 )
1990 2000 2005 2010 (porcent)
Average Price to All Users*

Petroleum Products ....................... 7.81 7.48 8.33 9.05 0.7%
Distillate Fue® . ..............coovvn... 8.29 8.25 9.19 10.28 1.1%
JetFuel ... ..o 8.25 5.50 6.35 7.13 0.7%
Liquefled Petroleum Gas . ................. 10.77 10.72 11.54 13.87 1.3%
Motor Gasoline* ........................ 10.04 9.97 10.95 1153 0.7%
Residual Fuel ...........coovvvveenn.ns 384 3.59 4,24 4.86 1.2%

NaturalGas ..............ccovvvvennnns 460 4.62 5.14 5.83 1.2%

L7 1.62 1.50 1.45 1.96 0.9%

Electricty .........cooviiriiiiiiis 19.58 21.03 2213 23.35 0.9%

‘*Excludes uses for lease and plant fuel.
YIncludes Federal and State taxes on diesel fuel and excludes county and local taxes.
Kerosene-type jet fuel.

‘Average price for all grades. Inciudes Federal and State taxes and excludes county and local taxes.

‘Compressed natural gas used as a vehicle fuel.

*Waeighted averages of end-use fuel prices are derived from the pricas shown in each sector and the corresponding sectoral consumption,
For each sector, electricity and natural gas prices are derived by dividing total revenues by sales,

Btu = British thermal unit.
N/A = Not applicable.

Sources: 1990 petroleum prices: Energy Information Administration (E!A), State Energy Price and Expenditure Report 1981, DOE/EIA-
0376(91) (Washington,D.C., September 1993). 1990 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(80/4Q) (Washington, D.C., May
1901); EIA, Annual Energy Review 1092, DOE/EIA-0384(82) (Washington, D.C., June 1993), Table A6; and EIA, State Energy Price and
Expenditures Report 1991, DOE/EIA-0376(91) (Washington, D.C., September 1993). 1980 industrial and transportation natural gas delivered
prices: EIA, AEO National Energy Modeling System run AEO94B.01221934. Other 1890 natural gas prices: EIA, Natural Gas Annual, DOE/EIA-
0131 (82)1 (Washington, DC, November 1983). 1980 electricity prices: EIA, AEO 1694 National Energy Modeling System run

AEO94B.D12210934. Projections: EIA, AEO 1994 National Energy Modeling System run AEO94B.01221934.
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Table 20. Energy Prices by End-Use Sector and Source

United States
(1992 Dollars per Million Btu)
Referance Casne :“"”":
Sector and Source “;Mm
1990 2000 2008 2010 (porcent)
Rosldontial ...............ccvviinininnn, 13.12 13.60 14.61 15.92 1.0%
Primary Energy . ... 6.72 7.32 7.94 8.63 1.3%
Petroleum Products . ... ........coviitn 9.49 8.51 9.40 10.14 0.3%
Distitate Fuel . ...............ccvui.t 8.55 1.51 8.34 8,94 0.2%
Liquefied Petroleum Gas ................. 11.67 1113 12.30 13.49 0.7%
NaturalGas ............cvivvvvninnnn 6.00 7.05 7.62 8.30 1.6%
Electicly ........ooovviiiiiiiiiii, 24,98 26.39 26.66 28.58 0.7%
Commerclal .........ccovvviiiiainininnns 12.78 13.48 14.18 14.90 0.6%
Prmary Energy . .....ooiiiiiiiii 5.27 5.89 6.50 7.16 1.5%
Petroleum Products . ..........ooovvvinnn 6.35 5.77 6.59 1.24 0.7%
Distillate Fuel ......................... 6.51 522 6.02 6.63 0.1%
Residual Fuel . ........................ 3.66 3.56 428 472 1.3%
Natural Gas .............coiviieinnnes 5.00 6.04 6.60 1.27 1.9%
Bloctdcty ........coeiiiii i 249 22.38 22.90 2372 0.9%
Industrial ...........ccociiiiiiiiiee 5.78 5.00 653 1.20 1.1%
Primary Energy . ......o.iiiiiiieaen 4.09 4.16 4.84 5.45 1.4%
Petroleum Produets ...................... 5.71 5.06 6.03 6.80 0.9%
Distilate Fuel . ...............cvints 6.0 5.20 6.00 6.65 0.5%
Liquefied Petroleum Gas . ................ 5.76 6.41 7.61 8.67 2.1%
ResidualFuel ......................... 3.31 3.54 4,28 4.80 1.9%
Natural Gas' ............oooviiiiinn.n. 3.46 3.85 437 493 1.8%
Metallurgical Coal ....................... 1.87 2.08 2.25 2.20 0.8%
SteamCoal ... 1.64 1.70 1.80 191 0.8%
Elactriclty .........covviiiiiiieiin 15.22 15.08 15.32 16.11 0.3%
Transportation . ..........coiiiiiiiinien, 8.72 8.96 9.80 10.42 0.9%
Primary Energy . ......vviiiii i 8.72 8.96 9.7 10.38 0.8%
Petroleum Products ...................... 8.81 8.95 9.77 10.37 0.8%
Distiflate Fuef . ...........o.ooiiiiinn, 9.03 9.28 10.19 10.87 0.9%
JatFuel ... 6.06 5.38 6.20 6.91 0.7%
Motor Gasoline® ....................... 9.73 10.30 1117 1.79 1.0%
Residual Fuel .....................v0t 318 323 3.90 452 1.8%
Natural Gas® . ..., 3.51 9.61 10.45 11.08 5.9%
Eleetricty .........coiiiiiii 18.15 15.33 15.49 15.78 -0.7%
Total End-Use Energy ..................... 8.80 9.01 .77 10.52 0.9%
Primary Energy ..........ceieiiiiiii.n. 8.45 8.67 9.40 10.07 0.9%
Electricity ..........cooviiiiiiinien 20.79 20.63 21.16 22.19 0.3%
Electric Utliities
Fossil Fuel Average . ..............covvvnn 1.81 1.96 221 2.45 1.5%
Petroleum Products . . ..........ooeuit, 3.55 3.58 439 4.94 1.7%
Distillate Fuel ..............ccovvinnntn. 6.00 484 5.67 6.31 0.3%
Residua! Fuel ......................... 3.52 348 422 475 1.5%
Natural Gas ........covviiviinininnenns 2.46 2.92 3.51 4.08 2.6%
Steam Coal .........viiii i, 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 Dollars per Million Btu)

Referen Annual
Sector o0 Case Growth
and Source 19002010
1990 2000 2008 2010 (porcent)
Average Price 1o All Users’

Petroleum Products . ...........oooiiiinn 7.94 7.81 8.66 9.33 0.8%
Distillate Fuef ... .....ovvvvvererinennnn, 8.18 8.04 8.93 9.64 0.8%
JotFUBl ..ooiii e 6.06 5.38 6.20 6.91 0.7%
Liquefied Petroleum Gas . ................. 6.45 737 8.56 9.69 2.1%
Motor Gasoling® ..............ciiin.t. 9.73 10.30 1117 11.79 1.0%
Regidual Fuel ............cooiiiiiat. 3.38 338 4,08 464 1.6%

Natural Gas .........coiiveeeninnnnnnn 4.20 47 5.26 6.69 1.7%

CoBl . 1.57 1.64 1.1 1.92 1.0%

Electricty ........c.coviviiiiiiii i 20.79 20.63 21.16 22.19 0.3%

'Exciudes uses for lease and plant fuel.

YIncludes Federal and State taxes on diesel fusl and excludes county and local taxes.

*Kerosene-type jet fual.

‘Average price for all grades. Includes Federal and State taxes and excludes county and local taxes.

‘Compressed natural gas used as a vehicle fusl.

*Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral cansumption,
For each sector, electricity and natural gas prices are derived by dividing total revenues by sales.

Btu = British thermal unit.

Sources: 1990 petroleum prices: Energy Information Administration (EIA), State Energy Price and Expenditure Report 1991, DOE/EIA-
0376(91) (Washington,D.C., September 1983). 1890 coal prices: EIA, Quarterly Coal Report, DOE/EIA-0121(90/4Q) (Washington, D.C., May
1901); EIA, Annual Energy Review 1992, DOE/EIA-0384(92) (Washington, D.C., June 1993), Table A6; and ElA, State Energy Price and
Expenditures Report 1991, DOE/EIA-0376(91) (Washington, D.C., September 1893). 1990 industrial and transportation natural gas delivered
prices: EIA, AEO National Energy Modeling System run AEO84B.D1221934. Other 1990 natural gas prices: EIA, Natural Gas Annual, DOE/E|A-
0131 (92)/1 (Washington, DC, November 1983). 1890 electricity prices: EIA, AEO 1994 National Energy Modeling System run
AEOQ4B.D1221934. Projectlons: EIA, AEO 1994 National Energy Modeling System run AEO94B.01221934.
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Table 21. Residential Sector Supplement Table
Reference Case Annual
Equipment Stock Data 1:;:::'1 0
1990 2000 2005 2010 (porcent)
Equipment Stock (million units)
Main Space Heaters
Electric Heat Pumps . ..................... 6.44 8.67 9.84 11.12 2.8%
ElectricOther ............covvivinnet. 15.09 16.83 16.31 16.82 0.5%
Natural Gas Heat Pumps . .................. 0.00 0.1 0.18 0.25 N/A
Natural GasOther . .........covivninnnnn 51.73 §7.32 59.99 62.80 1.0%
Distillate .........ccoiiiiiiiiiii 10.41 10.06 10.10 10.14 -0.1%
Liquid Petroleum Gas . ...............00u0s 439 3.91 375 361 -1.0%
KOroSBNe ... ..viviiiiie i iaees 1.09 0.91 0.84 0.78 -1.6%
Wood Stoves . ...t 3.89 3.79 375 an 0.2%
Geothermal Heat Pumps ................... 0.15 0.36 0.48 0.61 7.3%
Total ... 93.18 100.96 105.23 109.84 0.8%
Space Cooling (millicn units)
Electric Heat Pumps ...........coovviinnnn 6.44 8.67 9.84 11.12 2.8%
Natural Gas Heat Pumps ................... 0.00 0.1 0.18 0.25 N/A
Geothermal Heat Pumps ................... 0.18 0.36 0.48 0.61 7.3%
Central Air Conditioners . ..........coovvennn 30.68 37.47 40.93 44.49 1.9%
Room Air Conditioners . .............oovvven 40.20 40.23 40.33 40.49 0.0%
Total oot na 86.84 91.76 96.95 1.1%
Water Heaters (million units)
Electric . ... e 3528 N 39.15 40.77 0.7%
Natural Gas .......c.cvirviinenvinrannns 50.37 55.81 58.61 61.55 1.0%
Distillate ...........coviiviiiniiiiin 5.14 5.15 5.20 5.26 0.1%
Liquid Petroleum Gas . .................... 320 3.00 2.93 2.88 -0.5%
Solar Thermal . ...........coveiiiiiiinn, 0.55 0.62 0.66 0.69 1.1%
Total ............. T 94.55 102,20 10655 111.16 0.8%
Cooking Equipment (million unhts)'
Electric ... 54.85 60.11 62.96 66.00 0.9%
Natural GaS . .......ccovvvrennneenennn, 33.78 36.76 38.35 40.05 0.9%
Liquid Petroleum Gas . ............c.ounnn. 5.36 4.80 459 442 -1.0%
Total ... e 93.99 101.68 105.80 11046 0.8%
Clothes Dryers (million units)
Eloctric ... e 49.46 54.55 57.02 59.56 0.9%
NaturalGas ..........ovviiivininnnnnns 16.22 14.38 13.95 13.54 -0.6%
Total ... e 64.68 68.83 70.97 73.10 0.6%
Other Appliances (million units)
Refrigerators. .............ccoeiiiiinnns 101.83 110.14 114.67 119.55 0.8%
Freezers. ........coveiiiiiiiiiiiiis R4 31.40 31.06 30.89 -0.2%
Stock Average Equipment Efficlency
Main Space Heaters
Electric Heat Pumps (HSPF) ................ 6.76 7.32 7.49 7.60 0.6%
Natural Gas Heat Pumps (COP) . ............. 1.04 1.25 1.25 1,25 0.9%
Geothermal Heat Pumps (HSPF) ............. 9.35 11.60 11.96 1217 1.3%
Natural Gas Furnace (AFUE) ................ 0.67 0.73 0.76 0.78 0.7%
Distillate Furnace (AFUE) .................. 0.76 0.79 0.80 0.81 0.3%
Space Cooling Systems
Electric Hoat Pumps (SEER) ................ 8.58 9.76 10.12 10.35 0.9%
Natural Gas Heat Pumps (COP) . ............. 0.93 1,07 1.07 1.07 0.7%
Geothermal Heat Pumps (SEER) ............. 9.62 11,96 12.34 12.56 1.3%
Central Air Conditioners (SEER) . ............. 8.60 9.52 9.87 10.11 0.8%
Room Air Conditioners (EER) . ... ............ 7.47 8.80 10.03 10.26 1.6%
Water Heaters
Electric (EF). ... 0.83 0.87 0.89 0.91 0.4%
Natural Gas (EF) ... ......oovovivniinn e 0.51 0.54 0.56 0.56 0.5%
Distillate (EF) . ... v it 0.48 0.54 0.57 0.57 0.8%
Liquid Petroleum Gas (EF).................. 0.51 0.54 0.56 0.56 0.5%
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Table 21. Residential Sector Supplement Table (Continued)

Reference Case Annual
Equipment Stock Data 1:;3-2:‘1 0
1990 2000 2008 2010 (percent)
Other Appllances (kilowatthour per year)
Refrigerators ...t 1,188.00 923.66 762.69 614.02 -3.2%
Freezers. ........ ...t 984.00 737.50 614.87 496.04 -3.4%

'Does nol include microwave ovens or outdoor grifls.

HSPF = Healing Seasonal Petformance Factor: The total healing output ot a heat pump during its normal annual usage period for healing
divided by total electric input in watt-hours during the same period.

COP = Coefficient of Performance: Energy efficiency rating measure determined, unde: specitic testing conditions, by dividing the energy
output by the energy input.

AFUE = Annual Fuel Utilization Efficiency: Efficiency rating based on average usage, including on and off cycling, as sst out in the
standardized Department of Energy test procedures.

SEER = Seasonal Energy Efficiency Ratio: The total cooling of a central unitary air conditioner or a unitary heat pump in Btu during its normal
annual usage period for cooling divided by the total electric energy input in watt-hours during the same period.

EER = Energy Efficiency Ration: A ratio calculated by dividing the cooling capacity in Btu per hour by the powar input in watts at any given
sel of rating conditions, expressed in Blu per hour per watt.

EF = Efficiency Factor: Efficiency (measurad in Btu out / Btu in) of water heaters under cerlain test conditions specified by the Depariment
of Energy.

Btu = British thermal unit.

N/2 - Not applicable.

Note: Tolals may not equal sum of components due 1o independent rounding.

Sources: 1680: Energy Information Administration (EIA), Household Energy Consumption and Expenditures 1990, DOE/EIA-0321(80),
(Washington, D.C., February 1683} and EIA, State Energy Data Report, DOE/EIA-0214(81) (Washington, D.C., May 1993). Projections: E!A,
AEO 1994 National Energy Modeling System run AEO948.01221934.
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Table 22. Commercial Sector Supplement Table

Reference Case Annual
indicators o
1990 2000 2008 2010 (porcent)
Bullding Energy Consumption’
(quadriltion Btu)
ASSBMbBlY . ... ... 0.45 0.42 0.39 0.37 -0.9%
Education ... 0.68 0.62 0.58 0.53 1.2%
FoodSales .........c.ccoviiiniiininnennn. 0.19 0.20 0.20 0.21 0.6%
Food Service . .........vovvviviiiiniiiann, 0.31 0.31 0.32 0.32 0.3%
HeathCare ....................cooiiun. 0.43 0.49 0.49 0.50 0.7%
LOOGING et 0.42 0.42 0.41 0.40 -0.2%
Office-Large ............covivvviiiiinnn, o 0.84 0.88 0.90 1.2%
Office-Small .............co i 0.56 0.65 0.69 0.70 1.1%
Mercantile/Service . .............coiiiin.s. 1.08 1.29 1.39 1.48 1.5%
Warehouss . ...t 0.56 0.63 0.65 0.65 0.8%
Other ..o 0.49 0.44 0.41 0.38 1.3%
Total ... .. i 5.89 6.33 6.42 8.45 0.5%
Efficiency indicators
Space Heating
(coefficient of performance)’
Electricty .............. i 1.19 1.33 1.38 1.42 0.9%
NaturalGas .............coviviiiiniinnn, 0.7 0.76 0.78 0.80 0.6%
Distilate ............cooiiiiiiiiiii, 0.72 0.78 0.80 0.81 0.8%
Space Cooling
(coefficient of performance)’
Electricty ... 2.83 332 3.54 3.75 1.4%
NaturalGas ...............ccoviuininn 1.04 1.20 1.28 1.26 1.0%
Water Heating
{coetticlent of performance)’
Electricly ......... ... i 0.76 0.83 0.84 0.85 0.5%
Natural Gas ...............ccovinvnnn. 0.67 0.7 0.73 0.74 0.5%
Distillate ... 0.67 0.7 0.73 0.74 0.5%
Lighting Efficacy’
(lumens per watt)
Electricly ... 41.55 47.04 49.80 51.93 1.1%

'Excludes commercial sector energy consumption (from uses such as street lights) that is not attributable to buildings.

*Energy efficiency rating measure determined, under specific testing conditions, by dividing the energy output by the energy input.

’A measurement of the ratio of light produced by a light source to the electrical power used to produce that quality of light, expressed in lumens
per watl.

Btu = British thermal unit.

Note: Totals may not equal sum of components due o independent rounding.

Source 1990 and Projections: Energy Information Administration, AEO 1994 National Energy Modeling System run AEO848.01221934.
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Table 23. Industrial Sector Macroeconomic Indicators

Reference Case Annual
indicators Growth
1990-2010
1990 2000 2008 2010 (porcent)
GDP (biition 1967 dollars) ................... 40774 6,040.7 6,7%6.3 7,396.7 2.1%
Non-Agricultural Employment (millions) ........ 1008 1245 1328 1306 1.2%
Valse of Gross Output
(billion 1987 dollars)
Nonmanufacturing Sector
Agricultural ... 1788 2118 2245 2383 1.4%
Mining ... s 130.8 131.8 136.2 1413 0.4%
Conslruction . ... . e §736 172 7975 866.0 2.1%
Manufacturing Sector
Food and Kindred Products .................. 348.1 4128 439.2 4738 1.6%
Tobacco Products .........c..ovvereninnne, 0.1 265 265 25.7 0.8%
Toxtile Mill Produets . ...................... 542 64.8 706 n7 1.8%
Apparel and Other Textlle
PrOdUCtS . . ovvv et e 788 854 89.1 85.5 1.0%
Lumber and Wood Products . .. ............... 66.4 783 86.1 92.4 1.7%
Furiture and Fixtures ...................... 39.1 44 499 53.9 1.8%
Paper and Allled Products ................... 1106 138.1 151.3 165.6 2.0%
Printing and Publishing . .................... 88.4 104.2 113.2 1238 1.7%
Chemical and Allied Products . ,............... 251.2 3126 348.6 386.7 2.2%
Bulk Chemicals .............ccoovevinnnn. 146.5 1822 2073 2318 2.3%
Other Chemicals and
AlledProducts .................oovne 104.6 130.4 141.3 154.9 2.0%
Pelroleumn and Coal Produets . . ............... 132.1 138.2 142.0 145.9 0.5%
Petroleum Refining ....................... 1163 119.7 1218 123.7 0.3%
Other Petroleum and
CoalProducts ............cccovuninnnnn 15.8 18.5 204 22 1.7%
Rubber and Miscellaneous
PlasticProduets ..............ooviiiinn, 90.1 1234 1429 164.5 3.1%
Leather and Leather Products ................ 10.3 10.7 1.1 125 1.0%
Stone, Clay, and Glass Products .............. 61.7 75.6 83.7 90.8 2.0%
Glass and Glass Products .................. 16.7 211 239 26.8 2.4%
Cement, Hydraulic . ....................... 4.0 5.1 5.6 5.7 1.8%
Other Stone, Clay, and
GlassProduets . ...l 41.0 49.4 54.3 58.9 1.8%
Primary Metals Industry ..................... 118.0 1369 148.3 156.7 1.4%
Blast Furnace and Basic
Steel Products ...........c.c.oviiiiiin 51.5 85.9 58.0 §7.6 0.6%
Aluminum ... 9.1 1.1 1.7 12.1 1.4%
Other Primary Metal Produets ............... 574 69.9 786 87.0 2.1%
Fabricated Metal Products ................... 1427 1778 2008 2228 2.3%
industrial Machinery and
Equipment ........... ... ... ..l 217 316.7 390.0 4708 3.8%
Elsctronic and Other Electric
Equipment . ... ... ... .. i, 248.0 385.7 4710 567.1 4.2%
Transportation Equipment ................... 349.8 4310 8114 5879 2.6%
Instruments and Related Products 62.8 838 975 1129 3.0%
Miscelianeous Manufacturing
Industries . ... e 322 395 433 49.4 2.2%
Total industrial Gross Output ............... 3,410 4,246.7 4,7740 58,3223 2.4%

GDP = Gross domestic praduct.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1980: Data Resources Incorporated (DRI), DRI @{UOS/0283/ SERIES, DRI TREND0293, Projections: Energy Information
Administration, AEO 1994 National Energy Modeling System run AEQ84B.01221034.

Energy Information Administration/ Supplement to the Annual Energy Outlook 1994 123



Table 24. Transportation Sector Energy Use by Mode and Type
(Trilion Btu per Year)

Relerence Case oo
Wode and Type 1990-2010
1990 2000 2008 2010 (porcent)
Energy Use by Mode
Highway
Light-Duty Vehicles . ...........ovvvnvvinis 12,738.1 14,205.3 15,031.8 15,640.0 1.0%
Automobiles . ........ . i 11,3184 11,7886 12,080.5 12,4182 0.5%
Light Trueks' .. ..o 1,387.2 2,4728 2,806.5 3,186.2 4.2%
Motoreyclos . ....... i 325 338 .7 35.6 0.5%
BUSBS . ... e 937 1022 108.9 1104 0.8%
Froight Trucks® . ... ... ovoiiviiiins 5,039.0 6,4229 6,902.0 7,301.8 1.9%
Small (< 10,000 pounds) .................. 1,580.4 1,906.3 2,011.1 21141 1.6%
Medium (10,000-19,500 pounds) ............ 989.6 1,280.8 1,387.4 1,497.2 2.1%
Large (> 19,500 pounds) .................. 2,499.0 3,235.7 3,503.8 3,780.5 2.1%
Non-Highway
A 23799 3,190.1 356518 38084 2.5%
General Aviation . ....................... 156.5 1924 2094 2258 1.8%
Domestic Air Carriers . ................... 1,678.0 2,062.0 2,228.7 2,3922 1.8%
International Air Carriers . ................. 259.6 4272 4738 5229 3.6%
Freight Carriers ... .........covviuinieen. 285.7 608.4 6429 7578 5.0%
Waterl' 1,535.0 1,883.7 20785 2,2639 2.0%
Froight ..o e 1,291.0 1,624.6 1,8123 1,980.2 2.2%
Domestic Shipping . ...........ocovnin 308.6 3332 354.9 378.8 1.0%
International Shipping . ...... ..ot 982.4 1,201.4 1,457.4 1.611.4 2.5%
Recreational Boats ...................... 2440 259.1 266.2 2738 0.6%
Rall ... 5129 566.7 596.2 626.6 1.0%
Lubricants . ... 178.0 170.3 1786 1937 0.5%
Pipeline Fuel Natural Gas .................. 680.3 691.0 7228 7266 0.3%
Milltary Use .............covvvvviiuninnn. 902.1 6562 6603 6705 -15%
Avigtion® .. 795.0 570.1 5737 5825 -1.5%
Residual Fuel Use . ...............cccoonn. 15.6 127 12.7 129 0.9%
Distiltate FuelUse . .............ccovivennn 81.5 734 739 75.0 -1.0%
Total L e 22,808.5 26,156.9 27,905.5 20,498.6 1.4%
Energy Use by Type
Ol 21,783.2 25,228.4 26,746.3 28,097.7 1.3%
Motor Gasoline . .............. .o e, 13,5771 15,030.2 15,497 1 15,760.7 0.7%
Distillate (diesal) .. .......coveiriiinenn, 3,830.5 4,8685.3 53244 5,819.4 21%
Jet Fuel {kerosene & naphtha) ............... 31295 3,7178 4,083.2 4,438.8 1.8%
Residual Ol ............c.ocvvviiennn. 1,030.2 1,3243 1,486.4 1,638.1 2.3%
Aviation Gasoline . .............iiiiinin 45.0 428 423 421 -0.3%
Liquid Petroleum Gas. ..................... 218 78.2 134.4 2047 11.9%
Lubricants . ......... . 176.0 170.3 178.6 193.7 0.5%
Methanol ...t 0.1 79 207 62.7 38.7
Ethanol . ... o 0.2 10.6 316 55.2 33.4%
Electricly . .......ccoviiirii i 14.1 847 132.6 191.2 13.9%
Compressed Natural Gas . ................... 2.1 1343 2428 365.2 29.4%
Liquid Hydrogen . ... 0.0 0.0 0.0 0.0 94.9%
Pipeline Fue! Natural Gas . .................. 680.3 691.0 7226 726.6 0.3%
Total Consumption ..........ccvovviivnvennn 22,506.5 26,156.9 27,9055 29,496.8 1.4%

‘Includes personal vehicles, fleet vehicles, and freight light trucks.

*Does not include commercial bus and military use.

*Does not include mifitary jet fuel use.

‘Doas not include military residual oil.

*Includes jet fuel and naphtha use.

*Total not sum of components due 1o double counting of freight light truck consumption.

Btu = British thermal unit.

Note: Tolals may not equal sum of components due to independent rounding.

Sources: 1990: Energy Information Administration (EIA), State Energy Data Report 1991, DOE-EIA-0214(91) (Washington,D.C., May 1983);
EIA, Fuel Oil and Kerosene Sales 1991, DOE/EIA-0636(91) (Washington, D.C., November 1892); Oak Ridge National Laboratory, Transportation
Energy Book: 12 and 13, (March 1993); and Department of Defense, Defense Fuel Supply Center. Projections: EIA, AEO 1994 Natlonal Energy
Modeling System run AEOQ4B.D1221934.
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Table 26. Transportation Sector Energy Use by Fuel Type Within a Mode

(Trillion Btu per Year)
Reference Case :"’""
Mode and Type 19;0-0';:10
1080 2000 2008 2010 (porcent)
Light-Duty Vehicies'

Motor Gasoline .............cccovivniiinns 12,616.62 1391213 14,388.58 14,666.35 0.8%

Mathanol . ...... ... 0.09 1.87 20.67 62.712 38.7%

Bhanol . ... e 0.17 10.64 31.66 55.25 33.4%

Compressad Natural Gas . ................... 210 136.95 24483 367.01 20.56%

Liquid Petroleum Gas . ..................... 8.75 81.48 116.32 188.25 18.5%

Eloctricty ........cvvtiii i 0.30 24.83 nm 120.90 35.4%

Liquid Hydrogen ..ol 0.00 0.00 0.00 0.00 94.9%

Distillate (dlesal) .......................... 176.19 142,51 149.34 173.68 0.0%
Totdh L i e 12,788.18 14,208.40 18,031.72 18,640,14 1.0%
Freight Trucks’

Motor Gasoling .................oeeininnns 2,303.00 2,669.01 2,716.85 2,758.21 0.9%

Distiflate (diesel) .................ocovviins 2,722.88 3,747.08 4,166.99 4,614.15 2.7%

Methanol . ...t 0.00 0.00 0.00 0.00 N/A

Compressed Natural Gas . ................... 0.00 0.00 0.00 0.00 N/A

Liquid Petroleum Gas . ..................... 13.05 16.77 18.11 19.49 2.0%
Totad ......... e te ettt 8,030.02 0,422,905 6,901.98 730184 1.9%
Freight Rail’

Distillate (dlesel) . ..........c..coiiniiiins 456.87 510.01 536.64 568.61 1.1%
Total . e 4506.07 810.01 836.64 §66.61 1.1%
Domestic Shipping

Distitlate (diesel) ..................covinn 21419 231.25 246.26 26296 1,0%

Residual Ol ............................. 94.37 101.92 108.55 1156.82 1.0%

MotorGasoline ........................... 0.00 0.00 0.00 0.00 N/A
Tolal e e 308.56 338.17 354.91 37077 1.0%
International Shipping

Distillate (diesel) .......................... 62.20 81.74 92.27 102.06 2.5%

Residual Oif ..... ....................... 920.24 1,200.70 1,365.11 1,509.33 2.5%
Total ... 002.44 1,201.44 1,487.38 1,611.38 2.5%
Alr Transportation

JetFusl ... ... .. ... 2,334.55 3,147.50 3,500.52 3,856.30 2.5%

Avigtion Gasoline .............. ..., 45.36 42.56 42.28 42.14 0.4%
Total e e . 2,979.90 3,190.08 3,851.78 3,0008.44 2.5%
Miscellaneous Transportation

Military Use

Jot Fuel (kerosene) . ...................... 451.55 334.13 336.23 341.44 -1.4%
JotFuel(naphtha) . ................ooii. 343.40 235.95 23743 24111 -1.8%
Residual Fuel ..................... .0l 15.58 12.68 12.74 1294 -0.9%
Distlliate . ...t 81.52 73.41 73.87 75.02 -1.0%

Tt i 902.08 656.16 060.26 870.51 18%

Bus Transportation

Total ... e 93.73 102.21 106,68 11045 0.8%
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Table 25. Transportation Sector Energy Use by Fuel Type Within a Mode

(Continued)
(Trillion Btu per Year)
Reference Case amw“:
Mode and Type 19;0-2010
1090 2000 2008 2010 (porcent)
Rall Transportation
T .ot 86.07 50.06 5758 57.98 0.2%
RcToation BOMS. ...........couieinninns 243.90 250.07 20620 27817 0.6%
Lubrlcants ............ e 176.00 17052 178.61 1931 0.5%
Pipeline Fuel Natural Gas .................. 680.27 00,97 72257 720.64 0.3%
Total Miscellanecus .......... e 2,105.42 1,088.40 1,002.08 2,033.08 0.4%
Total Consumption ......... Cereraerereia 22,506.50 26,188.01 27,908.48 20,490.64 1.4%

'Includes personal vehicies, fleet vehicles, and fraight light trucks.

2Freight light trucks are Included in both light duty vehicles and freight trucks. Does not include military
distilate. Does not include commaercial buses.

3Does not include passenger rall.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1980: Energy Information Administration (EIA), State Energy Data Report 1991, DOE-EIA-0214(91) (Washington, D.C., May 1993);
EIA, Fuel Oil and Kerosene Sales 1991, DOE/EIA-0535(91) (Washington, D.C., November 1992); Oak Ridge National Laboratory, Transportation
Energy Book: 12 and 13, (March 1893); and Department of Defense, Defense Fuel Suppiy Center. Projections: EIA, AEO 1994 National Energy
Modaling System run AEO84B.01221934.
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Table 26. Light-Duty Vehicle Energy Consumption by Technology Type and Fuel Type
(Trillion Btu per Year)

Reference Case :'“:w":
Technolagy Type 1990-2010
1090 2000 2008 2010 (porcsnt)
Light-Duty Consum. by Tech. Type
Conventional Vehicies'
Gasoline ICE Vehicles ...................... 12,616.58 13,903.49 14,349.08 14,687.02 0.8%
Digtillate (diesel) ICE .............covvivnnen 175.19 142.51 149.34 173.66 0.0%
Ahernative-Fuel Vehicles
Alcohol Fuel Technology
Methanol-Flex Fuel ICE .................... 0.12 9.84 35.18 74.60 37.9%
Methanol-Neat ICE ....................... 0.00 0.10 0.91 3.57 51.0%
Ethanol-Flex Fuel ICE ..................... 0.20 13.04 39.59 67.62 33.7%
Ethanol-Neat ICE ................cc.oiuues 0.00 0.08 0.84 kK] §6.3%
TotalAlcohol . .......oovveviniviiieienns 0.32 23.08 7682 149.10 38.9%
Natural Gas Technology
Compressed Natural Gas ICE ............... 2.10 134.30 242.79 365.26 20.4%
Liquid Petroleum Gas ICE .................. 8.75 63.13 118.08 187.12 16.5%
TotalNaturalGas . ................... Ceves 4582 19748 360.85 852.38 13.3%
Electric Technology
Electric Vehicle .............ccvovvvviinnnn 0.30 20.75 4752 82.00 32.4%
Electric Hybrid . ... ... 0.00 8.06 45.95 77.94 93.7%
Eloctric Hybrid 2 Stroke .................... 0.00 0.09 2.43 16.82 99.2%
Electric Hybrid Turbine .................... 0.00 0.00 0.05 1.12 N/A
TotalElectricity ............ccoovvviiiinn 0.30 20.90 95.94 17787 37.6%
Turbine Technology
QGas Turbine Gasoline ..................... 0.00 0.00 0.00 0.08 N/A
Qas Turbine Compressed Natural Gas ......... 0.00 0.00 0.00 0.01 N/A
Total Turbine . ... 0.00 0.00 0.00 0.07 N/A
Fuel Cell Technology
Fuel Cell Methanol ....................... 0.00 0.00 0.00 0.00 95.0%
Fuel Cell Hydrogen ............oevvvinnenn 0.00 0.00 0.00 0.00 94.9%
Total FuelCell ...t it 0.00 0.00 0.00 0.00 94.9%
Light-Duty Consumption by Fuel Type'
Motor Gasoling . .........ociiiiiieiiian 12,516.62 13,912.13 14,388.58 14,666.35 0.8%
Distillate (diesel) ................ccoiiinnn 175.19 142,51 149.34 173.68 0.0%
Methanol . ... 0.09 7.87 29.67 62.72 38.7%
Ethanol . ..ot 0.17 10.64 31.56 55.25 33.4%
Compressed Natural Gas . ................... 2.10 135.95 24453 367.01 29.5%
Liquid Petroleum Gas ...................... 8.75 61.48 116.32 185.25 16.5%
Blactrclty ... 0.30 24.83 FANK] 129.90 35.4%
LiquidHydrogen ............ ..o 0.00 0.00 0.00 0.00 94.9%

*Includes personal vehicles, fleet vehicles, and freight line trucks. Includes both cars and trucks.

ICE = Internal combustion engine.

N/A = Not applicable.

Source 1990 and Projections: Energy Information Administration, AEO 1994 National Energy Modeling System run AEO94B.D1221934.
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Tabls 27. Light-Duty Vehicle Sales by Technology Type

(Millions)
Reference Case Annual
Tachnology Type 02010
1690 2000 2008 2010 (porcent)
Light-Duty New Car Saies'
Convention::l Vehicles
Gasoline ICE Vehicles ...................... 9.56 9.44 8.04 9.19 -0.2%
Distillate (diesel) ICE ....................... 0.01 0.01 0.01 0.00 -2.9%
Totaf Conventional . ..............ovvvuvnnn. 9.57 9.44 9.04 9.19 0.2%
Alternstive-Fuel Vehicles
Alcohol Fuel Technology
Methanol-Flex Fual ICE .................... 0.01 0.03 0.14 0.16 16.9%
Methanol-Neat ICE ....................... 0.00 0.00 0.00 0.01 38.1%
Ethanol-Flex Fuel ICE ..................... 0.00 0.05 0.09 0.10 25.2%
Ethanol-Neat ICE. ........................ 0.c” 0.00 0.00 0.01 42.0%
Natural Gas Technology
Compressed Natural GasICE ............... 0.00 0.11 0.30 0.33 24.5%
Liquid Petroleum Gas ICE .................. 0.00 0.07 0.22 0.24 2625
Electric Technology
Electric Vehicle ...........cocvviiniin, 0.00 0.04 0.14 0.13 29.9%
Electric Hybrid . .. ........covviinn e, 0.00 0.04 0.15 0.1 69.0%
Electric Hybrid 2 Stroke .................... 0.00 0.00 0.02 0.08 84.3%
Electric Hybrid Tusbine .................... 0.00 0.00 0.00 0.01 N/A
Turbine Technology
Gas Turbine Gasoline ..............c..vuu. 0.00 0.00 0.00 0.00 N/A
Gas Turbine Compressed Natural Gas . ........ 0.00 0.00 0.00 0.00 N/A
Fuel Cell Technology
Fuel Cell Methanol ....................... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Hydrogen ....................... 0.00 0.00 0.00 0.00 N/A
Total Aternatives . .. ..ot iiiinnnn, 0.02 0.34 1.07 1.18 24.2%
Parcent Alternative CarSales . ................. 0.16 343 10.61 11.37 23.7%
TotalNew CarSales ....................... 0.58 9.78 10.12 1037 0.4%
Light-Duty New Truck Sales’
Conventional Vehicles
Gasoline ICE Vehicles . ..................... 434 5.40 5.73 5.89 1.5%
Distillate (diesel) ICE ....................... 0.05 0.10 0.15 0.20 1.5%
Total Conventional . .............ocovvenennnn 4.39 5.50 5,87 6.08 1.7%
Alternative-Fuel Vehicies
Alcohol Fuel Technology
Methanol-Flex Fusl ICE .................... 0.00 0.02 0.05 0.05 18.9%
Methanol-Neat ICE ....................... 0.00 0.00 0.00 0.00 40.2%
Ethanol-Flex Fuel ICE ..................... 0.00 0.02 0.04 0.04 27.0%
Ethanol-Neat ICE ........................ 0.00 0.00 0.00 0.00 44.2%
Natural Gas Technology
Compressed Natural GasiCE ............... 0.00 0.06 0.09 0.10 21.7%
Liquid Petroleum Gas ICE . ................. 0.00 0.03 0.06 0.07 17.0%
Electric Technology
Electric Vehicle . ........ ................ 0.00 0.02 0.07 0.06 32.3%
ElecticHybrid . .......................... 0.00 0.02 0.08 0.0 74.7%
Electric Hybrid 2 Stroke . ... ................ 0.00 0.00 0.01 0.04 80.4%
Electric Hybrid Turbine .................... 0.00 0.00 0.00 0.00 N/A
Turbine Technology
Gas Turbine Gasoling ..................... 0.00 0.00 0.00 0.00 N/A
Gas Turbine Compressed Natural Gas . ........ 0.00 0.00 0.00 0.00 N/A
Fuel Cell Technology
Fuel Celi Methanol . ...................... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Hydrogen ....................0 0.09 0.00 0.00 0.00 N/A
Total Alternatives . ... .....ccovvineirneniinn 001 0.16 0.40 0.43 22.7%
Parcent Atternative Light Truck Sales ............ 017 284 6.31 6.67 20.3%
Total New Truck Sales. ..................... 43¢ 5.66 6.27 6.52 2.0%
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Table 27. Light-Duty Vehicle Sales by Technology Type (Continued)

(Millions)
Relerence Case Annual
Technology Type 12:::‘10
1990 2000 2006 2010 (porcent)
Percent Total Alternative Sales . ...... Cereees 0.00 0.08 0.09 0.10 22.6%
EPACT Legisiative Alternative Sales ............ 0.00 0.33 0.86 0.92 N/A
ZEVP Legislative Alternative Sales .............. 0.00 0.06 0.31 0.32 N/A
Total Vehicles Sales ........ P . 9.59 9.94 10.51 10.81 0.6%

'includes personal, and fieat light-duty cars.
YIncludes personal, fleet, and freight light-duty trucks.
ICE = Internal combustion engine.

EPACT = Energy Policy Act of 1892.

ZEVP = Zero em ssion vehicles from the low emission vehicle program.

N/A = Not applicable.

Sources: 1990: California Alr Resourcas Board, “Proposed Regulations for Low-Emission Vehicles and Clean Fuels, Stalf Report®; United
States Deparimant of Energy, Office of Domestic and International Energy Policy, "Assessment of Costs and Benefits of Flexible and Alternative
Fuel Use in the U.S. Transportation Sector, Technical Report Ten: Analysis of Alternative-Fuel Fleet Requirements® (Washington, D.C., May
1992); Bunch, David S., Mark Bradley, Thomas F. Glob, Ryuichl Kitamura, Gareth P. Occhiuzzo, "Demand for Clean-Fuel Parsonal Vehicles in
Caiifornia: A Discrete-Choice Stated Preference Survey*, (December 1991); and Energy information Administration (EIA), AEQ 1094 National
Energy Modeling System run AEO948.D1221934, Projections: EIA, AEO 1894 National Energy Modeling System run AEO94B.01221934.
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Table 28. Light-Duty Vehicle Stock by Technology Type

(Millions)
Reference Case . &'“o::
Technology Type 1990-2010
1990 2000 2005 2010 (porcent)
Light-Duty Car Stock'
Conventional Vehicies
Gasoline ICE Vehicles ...................... 144,45 148.82 148.97 150.32 0.2%
Distillate (diesel) ICE ....................... 264 1.28 0.80 0.53 1.7%
Total Conventional . ........................ 147.08 150.06 149.78 150.86 0.1%
ARernative-Fuel Vehicles
Alcohol Fuel Technology
Methanol-Flex Fuel ICE .................... 0.00 0.14 0.59 1.19 40.3%
Methanol-Neat ICE ....................... 0.00 0.00 0.01 0.05 49.8%
Ethanol-Flex Fuel ICE ..................... 0.00 0.20 0.56 0.95 36.9%
Ethanol-Neat ICE ........................ 0.00 0.00 0.01 0.05 54.0%
Natural Gas Technology
Compressed Natural Gas ICE ............... 0.01 0.74 1.65 2.86 35.2%
Liquid Petroleum Gas ICE .................. 0.06 0.46 1.10 2.04 19.2%
Electric Technology
Electric Vehicle .......................... 0.00 0.20 0.66 1.26 40.9%
ElectricHybrid . .. ....................oil. 0.00 0.15 0.79 1.30 91.0%
Electric Hybrid 2 Stroke .. .................. 0.00 0.00 0.04 0.29 96.6%
Electric Hybrid Turbine . ................... 0.00 0.00 0.00 0.02 N/A
Turbine Technology
Gas Turbine Gasoline ..................... 0.00 0.00 0.00 0.00 N/A
Gas Turbine Compressed Natural Gas . ........ 0.00 0.00 0.00 0.00 N/A
Fuel Celi Technology
Fuel Cell Methano! ....................... 0.00 0.00 0.00 0.00 N/A
FuelCellHydrogen ....................... 0.00 0.00 0.00 0.00 N/A
Total Aternatives . ......................u0s 0.07 1.88 6.42 10.01 20.0%
TotalCarStock .........ocovvvveenvrvnnnn. 147.16 151.98 156.20 160.86 0.4%
Light-Duty Truck Stock’
Conventional Vehicles
Gasoline ICE Vehicles ...................... 38.14 56.38 63.36 67.60 2.9%
Distillate (diesel) ICE . ...................... 0.78 0.88 1.20 1.67 3.9%
Total Conventional ......................... 38.92 57.26 64.56 60.27 2.8%
Alternative-Fuel Vehicles
Alcohol Fuel Technology
Methanol-Flex Fuel ICE .................... 0.00 0.07 0.24 0.43 36.2%
Methanol-Neat ICE ....................... 0.00 0.00 0.00 0.02 52.0%
Ethanol-Flex Fuel ICE . .................... 0.00 0.08 0.22 0.35 26.7%
Ethanol-Neat ICE ........................ 0.00 0.00 0.00 0.02 56.4%
Natural Gas Technology
Compressed Natural Gas ICE ............... 0.03 0.39 0.69 0.96 19.0%
Liquid Petroleum Gas ICE .................. 0.31 0.34 0.46 0.65 3.8%
Electric Technology
Electric Vehicle . ......................... 0.00 0.10 0.33 0.60 30.4%
Blectic Hybrid . ... ...............oovinn. 0.00 0.06 0.38 0.65 97.2%
Electric Hybrid 2 Stroke . ................... 0.00 0.00 0.02 0.14 N/A
Electric Hybrid Turbine . ................... 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)
Reference Case Annual
Technology Type 1m 0
1990 2000 2005 2010 (porcent)
Turbine Technology
Gas Turbine Gasoline ..................... 0.00 0.00 0.00 0.00 N/A
Gas Turbine Compressed Natural Gas . ........ 0.00 0.00 0.00 0.00 N/A
Fuel Coll Technology
Fuel Cell Methanol ....................... 0.00 0.00 0.00 0.00 N/A
FuelCellHydrogen ....................... 0.00 0.00 0.00 0.00 N/A
Total Alternatives . ......................... 0.34 1.04 235 383 12.8%
Total Truck Stock ...............cc0vvevnnns .27 68.30 66.91 73.10 3.2%
Total Vehicle Stock .....................0 186.42 21025 222.11 233.96 1.1%

"Includes personal and fleet vehicles.

Yinciudes personal vehicles, fleet vehicles, and freight light trucks.
ICE = Internal combustion engine.

N/A = Not applicable.

Source: 1990: Energy Information Administration (EIA), Household Vehicles Energy Consumption 1991, DOE/EIA-0464(91) (Washington, D.C.,

December 1893). Projections: EIA, AEO 1904 National Enargy Modeling System run AEO94B.D1221834.
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Table 29. Light-Duty Vehicle MPG by Technology Type

(MPG Gasoline Equivalents)

Reference Case m
Technology Typee 1002010
1990 2000 2008 2010 (porcent)
Automoblles'
Conventional Vehicles
Gasoline ICE Vehicles . ..................... 28.16 20.44 30.45 31.13 0.5%
Distiliate (diessl} ICE ....................... 30.26 31.63 3287 33.37 0.5%
Alternative-Fuel Vehicles
Alcohol Fuel Technology
Methanol-Flex Fuel ICE .................... 28.75 31.80 34.38 35.31 1.0%
Methanol-Neal ICE ....................... 30.83 32.22 33.28 34.00 0.5%
Ethanol-Flex Fuel ICE ..................... 2.7 31.42 32.16 33.05 0.5%
Ethanol-Neat ICE ........................ 3283 34.31 35.44 36.20 0.5%
Natural Gas Technology
Compressed Natural Gas ICE ............... 27.02 28.44 26.99 29.62 0.5%
Liquid Petroleum Gas ICE . ................. 36.73 38.67 39.40 40,26 0.5%
Electric Technology
Electric Vehicle ................... ... ... 43.40 45.30 46.28 47.44 0.4%
ElectricHybrid . .............cooiiuin..L. 39.96 40.62 42.02 4291 0.4%
Electric Hybrid 2 Stroke ... ................. 30.96 a7 42.15 43.07 0.4%
Electric Hybrid Turbine . ................... 39.96 41.77 43.14 42.69 0.3%
Turbine Technology
Gas Turbine Gasoline ..................... 37.11 38.79 40.06 40.93 0.5%
Gas Turbine Compressed Natural Gas ......... N 38.79 40.06 40.93 0.5%
Fuel Cell Technology
Fuel Cell Methanol ....................... 4567 47.74 49,31 50.37 0.5%
Fuel Cell Hydrogen ....................... 45,67 47.74 49,31 50.97 0.5%
AverageNew Car MPG ..................... 28.20 2050 30.60 14 0.5%
Light-Duty Trucks’
Conventional Vehicles
Gasoline ICE Vehicles . ..................... 20.72 22.19 23.00 23.59 0.6%
Distillate (diesel) ICE ....................... 28.76 29.98 30.97 31.64 0.5%
Ahternative-Fuel Vehicles
Alcohol Fuel Technology
Methanol-Flex Fuel ICE .................... 27.32 31.66 33.07 33.90 1.1%
Methanol-Neat ICE . ...................... 29.30 30.55 31.56 32.24 0.5%
Ethanol-Flex Fuel ICE ..................... 29.26 29.96 30.72 31.45 0.4%
EthanolNeat ICE . ................ ... 3120 3253 33.60 3433 0.5%
Natural Gas Technology
Compressed Natural Gas ICE ............... 25.92 26.97 27.89 28.49 0.5%
Liquid Petroleum Gas ICE .................. 35.48 36.92 38.18 39.01 0.5%
Electric Technology
Electric Vehicle . ............ ... 40.80 42.58 44.39 4529 0.5%
ElectricHybrid . ..o, 37.98 40.39 42,02 42.95 0.6%
Electric Hybrid 2 Stroke . .. ... .............. 37.98 39.60 42,03 42.95 0.6%
Electric Hybrid Turbine . ................... 37.98 39.60 40.91 42,95 0.6%
Turbine Technology
Gas Turbine Gasoline ..................... 3527 36.77 37.99 38.80 0.5%
Gas Turbine Compressed Natural Gas ......... 3527 36.77 37.99 38.80 0.5%
Fuel Cell Technology
Fuel Cell Methanol ....................... 43.41 45.26 46.75 41.76 0.5%
Fuel Cell Hydrogen ....................... 43.41 45.26 46.75 41.76 0.5%
Average New Truck MPG. ................... 20.91 2.4 23.38 24.16 0.7%
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Table 29. Light-Duty Vehicle MPG by Technology Type (Continued)

(MPG Gasoline Equivalents)

Relerence Case :""x;:
Technology Types 1933-2010
1990 2000 2006 2010 (porcent)
Flest Average Stock Car MPG® ............... 2028 22.02 22.91 23.78 0.8%
Floet Average Stock Truck MPG® .............. 15.04 16.65 1737 18.04 0.9%
Flest Average Stock Vehicle MPG' ............ 18.90 2021 20.90 21.63 0.7%

'Fuel efficiencies are EPA rated. includes parsonal and fleat vehicles.

Fuel elficiencies are EPA rated. Includes personal vehicles, fleet vehiclas, and freight light trucks.

Stock values are on road efficiencies. Includes personal vehicles, fleat vehicles, and freight light trucks.

MPG = Miles per Gallon.
ICE = Internal combustion engine.

Sources: 1990 Decision Analysis Corporation of Virginia and Science Applications International Corporation, "Alternative-Fuel Vehicie Module
Database®, Dratt Report, Subtask 4, Prepared for Energy Information Administration (EIA), September 15, 1892; Department of Energy, IDEAS
Mode!, Prepared by Energy and Environmental Analysis Incorporated for the Office of Domestic and International Energy Policy; National Highway
Traflic and Safety Administration, "Summary of Fuel Economy Performance", (February 1993). Projections: EIA, AEO 1994 National Energy

Modeling System run AEO94B8.01221834.
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Table 30. Light-Duty Vehicle VMT by Technology Type
(Billion Miles Unless Otherwise Noted)

Reference Case :“‘o;";"
Technology Type - ; 19902010
1990 2000 201 (porcent)
Conventional Vehicles'
Qasoline ICE Vehicles . .................... 19144 2,2440 23712 2,484.3 1.3%
Distillate (diesel) ICE ................cc..us 331 236 235 26.7 -1.1%
Alternative-Fuel Vehicies
Alcohol Fuel Technology
Methanol-Flex Fuel ICE ................... 0.0 29 13.5 241 41.6%
Methanol-Neat ICE ...................... 0.0 0.0 0.2 0.8 51.3%
Ethanol-Flex Fuel ICE .................... 0.1 44 10.2 16.4 30.2%
Ethanol-NeatICE ....................... 0.0 0.0 0.2 0.8 55.6%
Natural Gas Technology
Compressed Natural Gas ICE .............. 0.3 285 437 87.1 31.1%
Liquid Petroleum Gas ICE ................. 1.9 149 28.9 46.8 17.4%
Electric Technology
Electric Vehicle . ........... ..ot 0.1 58 138 24.2 33.2%
ElectricHybrid . .............covviniat. 0.0 2.2 125 215 93.9%
Electric Hybrid 2 Stroks . .................. 0.0 0.0 0.7 4.7 99.6%
Electric Hybrid Turbine ................... 0.0 0.0 0.0 0.3 N/A
Turbine Technology
Gas Turbine Gasoline .................... 0.0 0.0 0.0 0.0 N/A
Gas Turbine Compressed Natural Gas ........ 0.0 0.0 0.0 0.0 N/A
Fuel Cell Technology
Fuel Cell Methanol ...................... 0.0 0.0 0.0 0.0 N/A
FueiCellHydrogen ...................... 0.0 0.0 0.0 0.0 N/A
VMT Equation Components
Total VMT (billion miles) ................... 1,949.8 23218 2,524.3 2,117 1.7%
VMT/Driving Population (thousand miles) ....... 10.1 10.8 11.3 1.7 0.7%
Driving Population (million) .. ................ 1927 2128 2238 235.4 1.0%
Price Etfects
Motor Gasoline Price
(1987 dollars per milionBty) ............... 8.28 8.52 9.25 9.76 0.8%
Fleet Miles per Gailon ..................... 19.46 20.88 21.63 22.42 0.7%
Real Cost of Driving per Mile (1987 cents) ...... 0.053 0.051 0.053 0.054 0.1%
Point Price Elasticty ....................... -0.040 -0.035 -0.036 -0.035 -0.6%
Income Effects
Disposable Income (1987 billion doliars) ......... 35165 4,202.2 4,563.1 4969.8 1.7%
Point Income Elasticty . ..................... 0.502 0.506 0.508 0.512 0.1%
Demographic Driving Population Effect
Percentage Female Driving Population ......... 0.558 0.650 0.678 0.698 1.1%
Point Demographic Elasticity ................. 0.463 0.501 0.503 0.499 0.4%

Includes personal vehicles, fieet vehicles, and freight light trucks. Includes both cars and light trucks.

VMT = Vehicle miles traveled.

ICE = Internal combustion engine.

N/A = Not applicable.

Sources: 19890: Federal Highway Administration, Highway Statistics 1991, (1902); and Oak Ridge National Laboratory, Transportation Energy

Data Book: 12 and 13, (March 1993). Projections: Energy Information Administration, AEO 1894 National Energy Modeling System run
AEO94B.D1221934.
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Table 31. Transportation Fleet Car and Truck Fuel Consumption by Type and

Technology
Referen Annual
o0 Cas Growth
Technology Type 1990-2010
1990 2000 2008 2010 (porcent)
Cars'
Gasoline Conventional . ..................... 1,021,652 9686.12 858.38 849.08 0.9%
Distillate . .........ovvriiiriiiiien 0.00 0.00 0.00 0.00 N/A
Methanol . ............ ... 0.01 2,01 2.74 3.37 32.3%
FloX .. e 0.01 2.01 2.74 3.97 32.3%
Neal . ... 0.00 0.00 0.00 0.00 N/A
Ethanol . ... ... ..o 0.00 0.78 6.87 9.23 N/A
FloX o 0.00 0.76 6.57 9.23 N/A
Neat .. ... 0.00 0.00 0.00 0.00 N/A
3 0.04 11.97 13.87 16.47 35.8%
Dedicated ...............ccovvivvinnnnn. 0.04 11.97 13.67 16.47 36.8%
Hybrid ... 0.00 0.00 0.00 0.00 N/A
Hybridwith SmallICE ..................... 0.00 0.00 0.00 0.00 N/A
Hybrid with Gas Turbine ................... 0.00 0.00 0.00 0.00 N/A
Compressed Natural Gas . ................... 0.80 T7.24 13548 191.15 31.5%
Liquid Petroleum Gas ...................... 5.83 31.60 66.17 98.16 15.2%
Qas Turbine Gasoline ...................... 0.00 0.00 0.00 0.00 N/A
Qas Turbine Compressed Natura! Gas .......... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Mathanol ........................ 0.00 0.00 0.00 0.00 N/A
FuelCell Hydrogen ..............cccovvnn.n. 0.00 0.00 0.00 0.00 N/A
TotalFlestCars ............covvivvevniann. 1,028.20 1,001.10 1,002.98 1,167.48 0.6%
Light Trucks'
Gasoline Conventional . ..................... 449.74 581.75 598.83 582.81 1.3%
Digtillate . ... 0.00 0.00 0.00 0.00 N/A
Methanol .......... ... oo 0.07 1.10 1.38 1.58 16.8%
FIBX e 0.07 1.10 1.38 1.58 16.8%
Neat ... 0.00 0.00 0.00 0.00 N/A
Ethanol . ...... ... ..o 0.00 0.92 3.30 4.54 N/A
FIOK 0.00 0.92 3.30 4.54 N/A
Neal . ... e 0.00 0.00 0.00 0.00 N/A
Bloctic . ... 0.20 6.05 6.88 7.67 19.9%
Dedicated ..........ccovviiiiiiiiienn, 0.20 68.05 6.88 7.67 19.9%
Hybrid ... o 0.00 0.00 0.00 0.00 N/A
Hybridwith SmallICE . .................... 0.00 0.00 0.00 0.00 N/A
Hybrid whh Gas Turbine ................... 0.00 0.00 0.00 0.00 N/A
Compressed Natural Gas . ................... 4.54 43.05 56.27 71.55 14.8%
Liquid Petroleum Gas . ..................... 33.14 18.10 25.48 34.21 0.2%
Qas Turbine Gasoline ...................... 0.00 0.00 0.00 0.00 N/A
Gas Turbine Compressed Natural Gas ... ....... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Methanot . ....................... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Hydrogen ........................ 0.00 0.00 0.00 0.00 N/A
Total Flest Light Trucks ..................... 487.69 650.07 692.12 702.37 1.8%
Total Flest Vehicles ........................ 1,515.89 1,742.07 1,775.10 1,869.83 1.1%

"Include all commercial fleets of 10 or more.

ICE = Internal combustion engine.

N/A = Not applicable.

Sources: Oak Ridge National Laboratory, "Flesl Vehicles in the United States: Composition, Operating Characteristics, and Fueling Practices*,
Prepared for the Department of Enargy, Office of Transportation Technologies, and Otfice of Policy Planning and Analysis, March 1902; Bobit
Publishing Company, Fleet Fact Book, Redondo Baeach California, various issues; United States Deparlment of Energy, Oftice of Domestic and
International Energy Policy, “Assessment of Costs and Benefits of Flexible and Alterne’ive Fuel Use in the U.S. Transportation Sector, Technical
Report Ten: Analysis of Alternative-Fuel Fleet Requirements®, (May 1992). Projections: Energy Information Administration, AEO 1994 National
Energy Modeling System run AEO94B.01221934.
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Table 32. Transportation Fleet Car and Truck Sales by Type and Technology

(Thousands)
Referen Annual
o0 Case Growth
Technology Type 19002010
1990 2000 2008 2010 (porcent)
Care'
Gasoline Conventional . ..................... 2,188,086 2,044.05 1,689.42 1,609.83 -1.3%
Distillate . ... 0.00 0.00 0.00 0.00 N/A
Mathanol ............cooviii i 0.69 13.12 23.15 24.88 19.6%
FIBX o 0.69 13.12 23.15 24.88 19.6%
NBat .. e 0.00 0.00 0.00 0.00 N/A
Ethanol . ... ..o 6.39 10.07 93.19 99.41 14.7%
FIBX o e 6.39 10.07 93.19 99.41 14.7%
Neat ... ..o 0.00 0.00 0.00 0.00 N/A
Bloctic . ...ovv i 0.71 25.20 .58 39.41 22.2%
Dedicated ... ......oovvviiiiin i o7 26.20 36.58 39.41 22.2%
Hybrid ... 0.00 0.00 0.00 0.00 N/A
Hybridwith SmallICE . .................... 0.00 0.00 0.00 0.00 N/A
Hybrid with Gas Turbine . .................. 0.00 0.00 0.00 0.00 N/A
Compressed Natural Gas . ................... 4.06 111.94 288,84 311.16 24.2%
Liquid Petroleum Gas . .................... 2,66 63.89 207.16 223.17 24.8%
Gas Turbine Gasoline ...................... 0.00 0.00 0.00 0.00 N/A
Gas Turbine Compressed Natural Gas .......... 0.00 0.00 0.00 0.00 N/A
Fuel Celf Methanol ........................ 0.00 0.00 0.00 0.00 N/A
FuelCellHydrogen ..............c..covvnt. 0.00 0.00 0.00 0.00 N/A
Total Fleet Cars ...........coovvvievinnnns 2,202.57 2,268.26 2,338.33 2,397.86 0.4%
Light Trucks'
Gasoline Conventional . ..................... 608.21 675.80 672.73 693.23 0.7%
Digtilate ... 0.00 0.00 0.00 0.00 N/A
Methanol . ... ... ... ... 0.20 7.02 9.77 10.47 21.9%
FIBX o e 0.20 7.02 9.77 10.47 21.9%
Neal ..o 0.00 0.00 0.00 0.00 N/A
Ethamol ....... ... 1.63 10.07 31.07 32.50 16.5%
FloX o 1.53 10.07 31.07 3250 18.5%
Neal . . e 0.00 0.00 0.00 0.00 N/A
Blectric . ..... ..ot 0.24 13.00 16.30 17.56 24.0%
Dedicated . ...........cccovviniiiiinn. 0.24 13.00 16.30 17.56 24.0%
Hybrid ... 0.00 0.00 0.00 0.00 N/A
Hybridwith Small ICE ..................... 0.00 0.00 0.00 0.00 N/A
Hybrid with Gas Turbine ................... 0.00 0.00 0.00 0.00 N/A
Compressed Natural Gas . ................... 1.98 56.09 89.67 96.60 21.4%
Liquid Petroleum Gas ...................... 1.45 31.50 57.06 61.46 20.6%
Gas Turbine Gasoline ...................... 0.00 0.00 0.00 0.00 N/A
Gas Turbine Compressed Natural Gas .......... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Mathanol . ....................... 0.00 0.00 0.00 0.00 N/A
Fuel CellHydrogen ..................coo... 0.00 0.00 0.00 0.00 N/A
Total Fleet Light Trucks ................cc00n 613.61 793.48 876.61 911.82 2.0%
Total Fleet Vehicles ....................oou0. 2,816.18 3,061.74 3,214.04 3,300.68 0.8%

‘Inctudes all commercial fleets of 10 or more.

ICE = internal combustion engine.

N/A = Not Applicable.

Sources: Oak Ridge National Laboratory, “Fleet Vehicles in the United States: Composition, Operating Characteristics, and Fueling Practices”,
Prapared for the Department of Energy, Otfice of Transportation Technologies, and Office of Policy Planning and Analysis, March 1982; Bobit
Publishing Company, Fleet Fact Book, Redondo Beach California, various issues; United States Department of Enetgy, Office of Domestic and
International Energy Policy, "Assessment of Costs and Benefits of Flexible and Alternative Fusl Use in the U.S. Transportation Sector, Tachnical
Report Ten: Analysis of Alternative-Fuel Fleet Requirements®, (May 1992). Projections: Enargy Information Administration, AEC 1994 National
Energy Modeling System run AE094B.D1221934.
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Table 33. Transportation Fleet Car and Truck Stock by Type and Technology

(Thousands)
Annual
Tecndlg Reference Case Growth
Y Type 1900-2010
1990 2000 2008 2010 (porcent)
Care'
Qasoline Conventional . ..................... 8,245.13 8,080.17 1,265.55 7,348.83 0.6%
Digtilate ...............cccviiiiiiiinn. 0.00 0.00 0.00 0.00 N/A
Methanol . ... .............coiiiiiiinnn.. 0.43 72.74 102.83 131.03 33.1%
FlOX o 0.43 12.74 102.83 131.03 33.1%
Neal . ... i 0.00 0.00 0.00 0.00 N/A
Ethanol . .......... ... . 0.00 28.87 269.68 376.81 N/A
FloX .. e 0.00 28.87 259.68 376.81 N/A
NOBl ... 0.00 0.00 0.00 0.00 N/A
Eloctric . ... 0.43 14255 178.65 222.84 36.7%
Dedicated .............covvvviniininens 0.43 142,55 178.85 22284 36.7%
Hybrid ... ... .. 0.00 0.00 0.00 0.00 N/A
Hybrid with SmalliCE . .................... 0.00 0.00 0.00 0.00 N/A
Hybrid with Gas Turbine . .................. 0.00 0.00 0.00 0.00 N/A
Compressed Natural Gas . ................... 6.00 608.14 1,102.18 1,802.05 RN
Liquid Petroleum Gas ...................... 59.95 338.56 732.32 1.118.66 15.8%
(as Turbine Gasoline ...................... 0.00 0.00 0.00 0.00 N/A
Qas Turbine Compressad Natural Gas .......... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Methanol . ....................... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Hydrogen ........................ 0.00 0.00 0.00 0.00 N/A
TotalFlestCars ..............cc00evvvvenns 8,311.92 9,261.02 9,841.16 10,796.22 1.3%
Light Trucks'
Qasoline Conventional . ..................... 2,450.50 3,287.91 3,463.09 3,460.04 1.7%
Distilate ............cccovvviiiiiiaat. 0.00 0.00 0.00 0.00 N/A
Methanal . ........... ... i 2.06 3280 243 50.27 17.3%
FlaX ... 2.08 32.80 4243 50.27 17.3%
Neal ... 0.00 0.00 0.00 0.00 N/A
Ethanol ... ... ... ... i 0.00 20.24 108.67 163.70 N/A
Flox ..o 0.00 29.24 108.67 153.70 N/A
Neal . ... 0.00 0.00 0.00 0.00 N/A
Electic . ... .o 2.06 62.57 73.55 84.54 20.4%
Dedicated .................... ...t 2.06 62.57 7358 84.54 20.4%
Hybrid ... . ... ... 0.00 0.00 0.00 0.00 N/A
HybridwithSmall ICE ..................... 0.00 0.00 0.00 0.00 N/A
Hybrid with Gas Turbine ................... 0.00 0.00 0.00 0.00 N/A
Compressed Natural Gas . ................... 28.85 281.89 381.64 499.89 15.3%
Liquid Petroleum Gas ...................... 288.47 162.20 236.53 327.28 0.6%
Gas Turbine Gasoline ...................... 0.00 0.00 0,00 0.00 N/A
Gas Turbine Compressed Natural Gas .......... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Methanol . ....................... 0.00 0.00 0.00 0.00 N/A
FuelCellHydrogen ........................ 0.00 0.00 0.00 0.00 N/A
Total Fleet Light Trucks ..................... 2,711.96 3,866.61 4,305.91 4,875.70 2.5%
Total Fleet Vehicles ........................ 11,083.87 13,107.63 13,947.07 15,373.92 1.8%

‘Inciudes all commercial fleats of 10 or more.

ICE = Internal combustion engine.

N/A = Not applicable.

Sources: Oak Ridge National Laboratory, “Fleet Vehicles in the United States: Composition, Operating Characteristics, and Fueling Practices”,
Prepared for the Depariment of Energy, Office of Transportation Technologies, and Oftice of Policy Planning and Analysis, March 1992; Bobit
Publishing Company, Fleet Fact Book, Redondo Beach California, various issues; United States Department ot Energy, Otfice of Domeslic and
Intarnational Energy Policy, “Assessment of Costs and Banelits of Flexible and Alternative Fuel Use in the U.S. Transportation Sector, Technical
Report Ten: Analysis of Alternative-Fuel Fleet Requirements”, (May 1892). Projections: Energy Information Administration, AEO 1994 National
Energy Modeling System run AEO848.D1221934.

Energy Information Adminlistration/ Supplement to the Annual Energy Outiook 1994 137



Table 34. Transportation Fleet Car and Truck VMT by Type and Technology

(Trillion Btu per Year)
Cose Growth
Technology Type 19002010
1900 2000 2008 2010 (porcent)
c.‘|
Gasoline Conventional . ..................... 201.84 190.72 169.44 168.57 0.9%
Digtillate .............cccviviiiiiiniien, 0.00 0.00 0.00 0.00 N/A
Methanol . .............coiiiiiiiiiinnns, 0.01 1.72 240 3.01 32.7%
2 0.01 1.72 240 3.01 R.7%
Neal .. .o 0.00 0.00 0.00 0.00 N/A
Bthanol . ... 0.00 0.68 8.08 8.65 N/A
FIOX 0.00 0.68 8.08 8.65 N/A
Neat ... .o 0.00 0.00 0.00 0.00 N/A
Eloctre ... 0.01 kK74 417 5.1 38.9%
Dedicated ...............ccovvvvivennnn, 0.01 397 417 5.11 3%6.3%
Hybrid ... .. 0.00 0.00 0.00 0.00 N/A
Hybridwith SmalliICE ..................... 0.00 0.00 0.00 0.00 N/A
Hybrid with Gas Turbine . .................. 0.00 0.00 0.00 0.00 N/A
Compressed Natural Gas . ................... 0.18 1439 25.70 38.76 31.8%
Liquid Petroleum Gas . ..................... 1.47 8.01 17.08 25.67 18.4%
Gas Turbine Gasofine ...................... 0.00 0.00 0.00 0.00 N/A
Gas Turbine Compressed Natural Gas .......... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Methanol ........................ 0.00 0.00 0.00 0.00 N/A
FuelCellHydrogen ........................ 0.00 0.00 0.00 0.00 N/A
Total Flest Cars ............... 20847 218.90 2404 247.78 1.0%
Light Trucks
Qasoline Coiventional . ..................... §9.99 77.80 80.76 79.39 1.4%
Distiflate . .........cocovviiiiiviieininns 0.00 0.00 0.00 0.00 N/A
Methanol . ... ... 0.05 0.78 0.99 1.15 16.9%
FIBK o e 0.05 0.78 0.99 1.15 16.9%
Neal ... e 0.00 0.00 0.00 0.00 N/A
Ehanol . ... 0.00 0.69 253 35 N/A
FloX 0.00 0.69 253 353 N/A
Neat ... 0.00 0.00 0.00 0.00 N/A
Bleetric . ... 0.05 1.48 1.7 1.94 20.0%
Dedicated ............cccviiiiriiinn 0.05 1.48 1.72 1.94 20.0%
Hybrid ... 0.00 0.00 0.00 0.00 N/A
Hybridwith Smali ICE . .................... 0.00 0.00 0.00 0.00 N/A
Hybrid with Gas Turbine ................... 0.00 0.00 0.00 0.00 N/A
Compressed Natural Gas ... ................ 0.7 6.67 8.90 11.47 15.0%
Liquid Petroleum Gas . ..................... 7.08 3.84 5.52 7.51 0.3%
Gas Turbine Gasoline ...................... 0.00 0.00 0.00 0.00 N/A
Gas Turbine Compressed Natural Gas .......... 0.00 0.00 0.00 0.00 N/A
Fuel Cell Methanol ........................ 0.00 0.00 0.00 0.00 N/A
Fuel CellHydrogen ........................ 0.00 0.00 0.00 0.00 N/A
Total Fleet Light Truek .................00. 67.08 91.26 100.42 104.99 2.2%
Total Fleet Vehicles ........................ 27133 310.16 326.28 352.78 1.3%

'Fleet vehicles include only centrally garaged vehicles.

ICE = Internal combustion engine.

N/A = Not applicable.

Sources: Oak Ridge National Laboratory, “Fleet Vehicies in the United States: Composition, Operating Characteristics, and Fusling Practices®,
Prepared for the Depariment of Energy, Office of Transportation Technologies, and Office of Policy Planning and Analysis, March 1962; Bobit
Publishing Company, Fleat Fact Book, Redondo Beach California, various issues; United States Department of Energy, Office of Domestic and
International Energy Policy, "Assessment of Costs and Benefits of Flexible and Alternative Fuel Usa in tha U.S. Transportation Sector, Technical
Report Ten: Analysis of Alternative-Fuel Fleet Requirements®, (May 1692). Projections: Energy Information Administration, AEO 1994 National
Energy Modeling System run AEO94B.D1221034.
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Table 36. Air Travel Energy Use

Reference Annual
indioat o Growh
ore 1990-2010
1990 2000 2008 2010 (porcent)
Travel Demand (blilion of miles)

Revenue Passenger Miles Domestic . ........... |27 478.0 5329 590.8 2.5%
RPM Parsonal . .......................ous 186.2 2582 204.1 3146 2.4%
RPMBUSINGSS ...........cco0vvvivinnins 1669 2192 2482 2754 2.5%
Load Factor Domestic ' .................... 06 0.6 08 0.6 N/A

Revenue Passenger Miles Intemational ......... 128.7 2238 256.3 2018 4.3%
Load Factor International’ .................. 0.7 07 07 0.7 N/A

Revenue Ton Miles Freight (bilion ) ............ 10.1 19.3 26.2 086 5.7%
GDP (billion 1987 dollars) . ................. 48774 6,040.7 6,738.3 1.308.7 2.1%
Exports (bilion 1987 dofars) . ............... £09.9 9222 12338 1,529.8 5.6%

Ticket Price (ylald, 1987 cents per passenger mile) . 149 138 14.2 148 0.2%
Operating Cost

(1987 dollars per avallable seat-mile) . ........
Fuel Cost (1991 doflars per thousand Btu) ... ... 5.0 45 5.1 5.7 0.6%

Seat Miles Demanded (billon) ................ 786.6 1,137.7 13103 1,484.9 1.2%

Alrcraft Sales
Narrow Body Aircraft . ...................... 2719 244 208 225 1.1%
Wide Body Akrcralt . ........................ 56 76 80 0 2.5%
Akcraft Stock
Narrow Body Alreraft . ...................... 3,675 4,806 5,265 5,675 2.2%
Wide Body Alrcralt . .. ....... .............. 721 1,170 1,418 1,678 43%
Alrcraft New Efficlency (seat miles per galion)

Narrow Body Aircraft . ...................... 4.1 494 51.0 52.6 0.9%

Wide Body Aireratt . ................. ... ... 56.1 60.3 81.7 63.8 0.7%
Average Aircraft Efficlency . ................. 456 51.6 536 §6.4 1.0%

Alreraft Stock Efficlency (seat miles per galion)

Narrow Body Areraft . ...................... 4.0 47.1 48.6 50.2 0.7%

Wide Body Aircratt . ........................ §5.0 57.6 58.9 60.2 0.5%
Average Aircraft Stock Efficlency ............. 48.2 518 835 §5.1 0.7%

Seat Miles Demanded (blition)
Narrow Body Aircraft . ...................... 440.5 576.2 6311 680.1 2.2%
Wide Body Aircraft . .. ...................... 3468.1 §61.5 679.2 8048 4.3%
Fuel Consumption (trillion Btu)

Commercial
JotFuel ... . ... ... .. 2,3345 31475 3,509.5 3,856.3 2.5%
Aviation Gasoline ........................ 454 426 423 421 0.4%

Miltary
JatFuel ... ... ... ... .. 795.0 §70.1 §73.7 5825 -1.5%

'Fraction of seats filled.

RPM = Revenue passenger miles.

GDP = Gross domestic product.

Blu = British thermal unit.

N/A = Not applicable.

Sources: Federal Aviation Administration (FAA), FAA Aviation Forecasts, Fiscal Years 1991-2002, FAA-APO 91-1, and previous editions;
United States Department of Transportation (DOT), Rasearch and Special Programs Administration (RSPA), Fuel Cost and Consumption Tables,
annual summaries, 1879-1980; DOT, RSPA, Air Carrier Financial Statistics Quarterly, December 1890/1989, and prior issues; DOT, RSPA, Air
Carrier Traffic Statistics Monthly, December 1990/1989, and prior Issues; Greens, D.L., “Energy Efficiency improvement Potential of Commarcial
Aircraft 1o 2010", ORNL-6622, 6/1000; and Rathi, A., B. Paterson, and D. Greene, Air Transport Energy Use Model, Oak Ridge National
Laboratory, April 1991, Drat. Projectlons: Energy Information Administration, AEO 1994 National Energy Modeling System run
AEO94B.01221934.
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Table 36. Freight Transportation Energy Use

Cose Growth
Technology and Fuel 1902010
1990 2000 2008 2010 (porcent)
Trucks
Fuel Efficlency (miles per gallon of fusl)
Small (< 10,000 pounds)
Gasoling . .......... i 14.18 15.44 16.09 16.67 0.8%
Diesel . ....... ... ..o i 17.14 18.68 19.44 20.15 0.8%
Aleohal ....... ... . . 15.81 11.21 17.94 18.59 0.8%
Liquid Petroleum Gas ..................... 15.81 1.2 17.94 18.59 0.8%
Medium (10,000-19,800 pounds)
Gasoling . . ... 6.83 1.08 1.2 .27 0.3%
Diesal ......... ..t 7.48 7.78 7.88 7.97 0.9%
Aleohol ... .. 5.04 522 5.30 5.98 0.3%
Liquid Petroleum Gas . .................... 5.04 5.2 5.30 5.36 0.3%
Heavy (> 19,500 pounds)
Qasoline . .......... ... . i 5.43 5.62 5.71 5.78 0.3%
Diesal ...... ... 5.33 5.52 5.61 5.87 0.3%
Aleohol ... . e 5.02 5.20 529 5.35 0.3%
Liquid Petroleum Gas . .................... 5.02 5.20 5.29 5.35 0.3%

Vehicle Miles Traveled (bililon)

Small (< 10,000 pounds) .................... 170.34 227.81 250.68 273.40 2.4%
GasoliNe ... ... 166.02 217.89 236.40 253.14 2.1%
Diesel ... ... e 417 9.72 14.04 20.02 8.2%
Aleohol ... ... 0.00 0.00 0.00 0.00 N/A
Liquid Petroleum Gas ..................... 0.15 0.21 0.23 0.25 2.4%

Medium (10,000-19,500 pounds) . ............. 51.96 89.49 76.46 83.40 2.4%
Gasoling . ... 38.57 42.69 43.28 43,05 0.8%
Digsel ......... ... ... . ...l 15.08 26.30 3264 39.76 5.0%
Aleohol ... ... 0.00 0.00 0.00 0.00 N/A
Liquid Petroleum Gas . .................... 0.97 0.49 0.54 0.59 2.4%

Heavy (> 19,500 pounds) . ................... 93.38 124.68 137.41 149.88 2.4%
Gasoline . ........... ... i 407 2.04 1.36 0.90 1.3%
Digsel . ... ... 89.25 12217 135.97 148.89 2.6%
Alcohol ... .. ... 0.00 0.00 0.00 0.00 N/A
Liquid Petroleum Gas . .................... 0.08 0.07 0.08 0.09 2.4%

Total Vehicle Miles Traveled Trucks .......... 315.68 422.18 464.53 806.68 2.4%

Trucks

Fuel Consumption (trillion Btu)

Digsel . ... ... ... . . 2,722.88 3,747.08 4,166.99 4614.15 2.7%

Motor Gasoline . ............ ...l 2,303.09 2,659.01 2,716.85 2,758.21 0.9%

Alcohol ... . ... . 0.00 0.00 0.00 0.00 N/A

Liquid Petroleum Gas . .................... 13.05 16.717 18.11 19.49 2.0%
Railroads

Ton Miles by Rail (billion ton miles) ............ 898.99 1,046.40 1,119.74 1,200.59 1.5%

Fue! Efficiency {ton miles per 1,000Btu) . ........ 2.03 212 215 2.18 0.3%

Fuel Consumption {trilion Btu)

Diesel (distiflate) ......................... 456.87 510.01 538.64 568.61 1.1%

Residual Ot .. ... ............. ... 0.00 0.00 0.00 0.00 N/A

Electricty ... ... ... i 0.00 0.00 0.00 0.00 N/A
Domestic Shipping

Ton Miles Shipping (billion ton miles) ........... 1ARY 825.87 874.96 928.72 0.9%

Fuel Efficiency (ton miles per 1,000 Btu) . ........ 037 0.37 0.38 0.38 0.1%

Fuel Consumption (trillion Btu)

Diesel (distilate) . ........................ 214.19 231.25 246.36 262.96 1.0%
Residual Ol ............ccooiivviviinin 94,37 101.92 106.55 115.82 1.0%
Motor Gasoline . ................ ...l 0.00 0.00 0.00 0.00 N/A
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Table 38. Freight Transportation Energy Use (Continued)

Reference Case :”‘o::

Technology and Fuel ) o;m 1o

1090 2000 2008 2010 (porcent)

Intermational Shipping
Qross Trade (biion 1987 dolars) .............. 1,071.73 1,896.96 2,333.07 2,847.08 5.0%
Exports (billion 1987 dollars) ................. 508.93 g22.21 1,233.65 1,620.59 5.6%
Imports (billion 1987 dollars) ................. 661.80 914.75 1,099.52 1,317.46 4.4%
Fuel Consumption(trillion Btu)

Diesel (distifate) ......................... 62.20 81.74 92.27 102.08 2.5%
Regldual Ol ............................ 920.24 1,209.70 1,386.11 1,609.33 2.5%

Btu = British thermat unit.
N/A = Not applicable.

Sources: 1000: Oak Ridgae National Laboratory, Transportation Energy Da.4 Rook: 12 and 13, (March

' 1993), Argonna National Laboratory,

FRATE Modal, 1990; United States Department of Transportation, 1989 Carload v wbill Statistics Traffic and Revenue by Commiodity Classes,
September 19001 and prior issues; Reebie Associates, TRANSEARCH Database, (Gi* enwich, Connecticut, 1089); and Army Corps of Engineers,
Waterborne Commerce of the United States, (New Orieans), 1991 and prior issues. Projections: Enaergy Information Administration, AEO 1994

National Energy Modeling System run AEO948.01221034.
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Teble 37. Vehicle Sales by Census Division

(Millions)
Reference Case :"'O::
Reglonal Vehicle Sales 19902010
1990 2000 2008 2010 (porcent)
New England
Vehicle Sales
ConventionalCars .............c...ovevnnn. 0.44 0.42 0.41 0.41 0.4%
Altemative Fueled ars .................... 0.00 0.01 0.03 0.04 37.8%
Conventional Light Trueks .................. 0.12 0.14 0.14 0.15 1.1%
Altemative Fueled Light Trucks .............. 0.00 0.00 0.02 0.02 41.6%
Total Vehicle Sales ....................... 0.56 057 0.60 0.61 0.4%
Middle Atlantic
Vehicle Sales
ConventionalCars . ....................... 1.23 1.16 1.13 1.14 <0.3%
Alternative Fueled Cars .................... 0.00 0.02 0.09 0.10 37.4%
Conventional Light Trucks .................. 0.33 0.39 0.40 0.41 1.2%
Alterative Fueled Light Trucks .............. 0.00 0.01 0.04 0.04 41.1%
Total Vehicle Sales ....................... 1.56 1.59 1.66 1.70 0.4%
East North Centrai
Vehicle Saies
ConventionaiCars . ....................... 1.23 1.21 1.22 1.23 0.0%
Altemative Fueled Cars .................... 0.00 0.01 0.03 0.03 31.1%
Conventional Light Trucks .................. 0.33 0.41 0.45 0.46 1.6%
Alternative Fueled Light Trucks .............. 0.00 0.00 0.01 0.01 33.0%
Total Vehicle Sales ....................... 1.56 1.63 1.70 1.73 0.5%
West North Centra
Vehicie Sales
Conventional Cars . .................o...u 0.50 0.50 0.51 0.52 0.1%
Altemative Fusled Cars .................... 0.00 0.00 0.01 0.01 30.4%
Conventional Light Trucks .................. 0.14 0.17 0.19 0.19 1.7%
Altemative Fueled Light Trucks .............. 0.00 0.00 0.00 0.00 32.2%
Total Vehicle Sales ....................... 0.64 0.68 on 0.72 0.6%
South Atlantic
Vehicle Saies
ConventionalCars . ....................... 1.31 1.35 1.41 1.48 0.6%
Alternative FueledCars .................... 0.00 0.01 0.03 0.04 0N.7%
Conventional Light Trucks .................. 0.35 0.46 0.51 0.54 2.2%
Altemnative Fusled Light Trucks .............. 0.00 0.00 0.01 0.01 32.5%
Total Vehicle Sales ....................... 1.68 1.83 1.96 2.06 1.1%
East South Central
Vehicle Sales
ConventionalCars . ....................... 0.41 0.42 0.42 0.43 0.2%
Alternative Fueled Cars .................... 0.00 0.00 0.01 0.01 30.2%
Conventional Light Trucks .................. 0.11 0.14 0.15 0.16 1.9%
Alternative Fueled Light Trucks .............. 0.00 0.00 0.00 0.00 32.0%
Total VohicleSales ............. ......... 0.51 0.56 0.59 0.60 0.8%
Woest South Contral
Vehicle Sales
ConventionalCars ........................ 0.72 0.75 0.77 0.79 0.5%
Altemative FueledCars .................... 0.00 0.01 0.02 0.02 30.6%
Conventional Light Trucks .................. 0.19 0.26 0.28 0.29 2.1%
Alternative Fueled Light Trucks .............. 0.00 0.00 0.01 0.01 32.4%
Total Vehicle Sales ....................... 0.91 1.02 1.08 1.1 1.0%
Mountain
Vshicle Sales
ConventionalCars ........................ 0.36 0.40 0.41 0.43 0.8%
Alternative FueledCars .................... 0.00 0.00 0.01 0.01 30.5%
Conventional Light Trucks .................. 0.10 0.14 0.15 0.16 2.4%
Altemative Fueled Light Trucks .............. 0.00 0.00 0.00 0.00 32.4%
Total Vehicle Sales ....................... 0.48 054 0.58 0.60 1.3%

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




Table 37. Vehicle Sales by Census Division (Continued)

(Millions)

Reference Case Annual

Reglonal Vehicle Sales oot

1990 2000 2003 2010 (porcent)

Pacific
Vehicle Sales

Conventional Cars . ....................... 1.19 1.19 1.07 1.10 0.4%
Attemative FueledCars .................... 0.00 0.04 0.20 0.21 4.1%
Conventional Light Trucks .................. 0.32 0.40 0.36 0.38 0.8%
Alternative Fueled Light Trucks .............. 0.00 0.02 0.10 0.11 48.8%
Total Vehicle Salee ....................... 1.51 1.68 1714 1.00 0.9%

Sources: Oak Ridge National Laboratory, “Fieet Vahicles in the United States: Composition, Operating Characteristics, and Fueling Practices”,
Prepared for the Department of Energy, Office of Transportation Technologies, and Office of Policy Planning and Analysis, March 1892; Bobit
Publishing Company, Fleet Fact Book, Redondo Beach Callfornia, various issues; United States Department of Energy, Office of Domestic and
International Energy Policy, "Assessment of Costs and Benefits of Flexible and Alternative Fus! Use in the U.S. Transportation Sactor, Technical
Report Tan: Analysis of Alternative-Fuel Fleet Requirements", (May 1882). Projections: Energy Information Administration, AEO 1994 National

Energy Modeling System run AEOC94B.D01221934,

Energy Information Administration/ Supplement to the Annual Energy Outiook 1994

143



Table 38. Electric Power Data and Projections for the EMM Region
East Central Area Reliability Coordination Agreement (ECAR)

Reference Case Annual
Electrichy Supply and Demand o
1990 2000 2005 2010 (porcent)
Electricity Generating Capacity'
(glgawatts)
Utilities
Capacity
CoalSteam .............covviveeinnn., 84.29 81.14 80.78 80.48 -0.2%
Other Fossil Steam® ...................... 4.60 3.50 2.7 2.68 2.7%
CombinedCycle . ...........coovvveiinnt 0.39 0.39 0.39 1.26 6.0%
Combustion Turbine/Diesel . ................ 3.26 6.08 8.76 9.37 5.4%
NuclearPower ..............covvvinnenn 7.63 7.56 7.56 6.81 -0.6%
Pumped Storage/Other’ . .................. 3.26 3.26 3.26 9.26 N/A
Renewable' ............................ 1.29 1,37 1.37 1.37 0.3%
Total Utilities Capability ................. 104.73 103.31 104.83 105.23 0.0%
Cumulative Planned Additions®
CoalSIBam ..ot 0.00 0.62 0.62 0.62 N/A
Other Fossil Steam® . ................oouus 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ...............cvvinue 0.00 0.00 0.00 0.00 N/A
Combustion TurbineDiesel ................. 0.00 2.83 3.41 3.41 N/A
NuclearPower ...................c.0ven 0.00 0.00 0.00 0.00 N/A
Pumped Storage/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 3.52 41 41 NA
Cumuilative Unplanned Additions’
CoalSteam .............covviiineniinn. 0.00 0.00 0.00 0.00 N/A
Other Fossil Steam® ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ...............cooiint. 0.00 0.00 0.00 0.87 N/A
Combustion Turbine/Diesel ................. 0.00 0.00 2.18 2.80 N/A
NuclearPower ..............ccviiiinnnn, 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ..................cooiiuts 0.00 0.00 0.00 0.00 N/A
Total (unplanned) ...................... 0.00 0.00 2,18 3.67 NA
Cumulative Total Utility Additions .......... 0.00 3.52 6.30 1.78 NA
Cumulative Utility Retirements ............. 0.00 5.00 6.25 133 NA
Nonutilities (excludes cogenerators)’
Capactty’
CoalSteam ...............cocvvivinnnt. 0.00 0.20 0.20 0.92 N/A
Other Fossil Steam® . ..................... 0.00 0.13 0.13 0.13 N/A
CombinedCycle . ......................t. 0.00 0.00 1.90 6.14 N/A
Combustion TurbineDiesel ................. 0.00 0.28 1.88 1.88 N/A
NuclearPower ............covivivinnnn. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable® ........... ... ... ..., 0.14 217 2.73 3.28 16.9%
Total Nonutilities Capabliity .............. 0.14 278 6.84 12.36 24.9%
Cogenerators’ .............ovevuiinnnns 4.7 5.14 5.17 5.19 0.3%
Electricity Demand
(blilion kilowatthours)
Residential ............... ..o viiiint, 130.34 +37.53 139.72 143.25 0.5%
CommercialfOther . ..........cocvivnvennn 115.46 133.16 137.90 138.73 0.9%
Industrial ......... ... . . 172.19 209.27 229.15 246.98 1.8%
Transportation ........... . .cc.oiiiiiiiii.. 2.67 3. 5.72 8.17 5.7%
TotalSales . .........vvvivevininiinnens 420.67 483.67 512.50 §37.13 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)

Reference Case Annual
Electricity Supply ¢7d Demand 1‘:;0."';:‘1 ]
1990 2000 2008 2010 (porcent)
Net Energy for Load (billion kilowatthours)'
Net International Electricity Imports . ........... -10.90 0.06 0.06 0.07 N/A
Net Interregional Electricity Imports . ........... -47.76 -26.17 -19.02 -23.83 -3.4%
Purchases from Nonutilities
(including cogenerators)™ .................. 7.88 16.83 35.14 60.41 10.7%
Generation by Utilities . ..................... 491.40 523.67 520.91 535.49 0.4%
Total Net Energyforload ................. 440.62 515.39 546.09 67214 1.3%
Generation by Fuel Type
(billion kilowatthours)
Utility Generation
Coal ..o e 442.06 469.50 475.08 481.50 0.4%
Petroleum . ... 2.1 0.17 0.02 0.02 -20.8%
Natural Gas ...........ooovveniieiinns 1.43 1.68 2.98 7.06 8.3%
NUClBar ... e 42.77 49.94 49.46 44.54 0.2%
Pumped Storage/Other'? . ..............ovvts -0.66 -1.47 -1.47 -1.47 41%
Renewable™ ..............covivininn 3.68 385 385 3.85 0.2%
Total Utllity Generation'* ................. 4901.40 52367 520.81 §35.49 0.4%
Cogenerators (billion kilowatthowrs) . ......... 19.13 22.26 2387 2489 1.3%
Nonutility Generation including Cogeneration
(billion kilowatthours)
Coal v e 0.00 1.23 1.23 5.66 N/A
Petroleum/Other™® . .............c..oienls 0.00 0.00 0.00 0.00 N/A
Natural Gas ..........ccoovvviievnnnnnnes 0.00 0.32 14.72 31.78 56.7%
Renewable ............... .ot 0.96 7.06 10.70 14.23 14.5%
Total Nonutility Generation . ............... 0.96 8.61 26.64 §1.68 22.0%
End-Use Prices"
(1992 conts per kilowatthour)
Residential ........ccovieiiiiii s 1.7 78 8.1 8.0 0.2%
Commercial . .........coviiiiiiiiii 7.2 73 76 73 0.0%
Industrial ......... 4.4 45 47 5.0 0.7%
Transportation ........coviiiiii i 4.6 45 4.5 4.4 -0.2%
All Sectors Average ..................... 6.2 6.2 64 6.4 0.2%
Price Componenta'
(1992 conts per kilowatthour)
Capital Component ............ccovvivines 2.6 2.4 22 2.1 -1.1%
FuelComponent ................ccovnvnen 1.6 1.6 1.6 1.6 0.2%
O&M Component . ..o vviveiennnns 23 2.4 2.4 2.4 0.3%
Wholesale Power Cost . .. .............oo.t 0.3 -0.1 0.1 0.3 N/A
Total ..o e 6.2 6.2 6.4 6.4 0.2%
Fuel Consumption (trilllon Biu) .............. 0.02 0.02 0.14 0.31 13.5%
Utilities"
Coal .\ 4.48 477 4.81 488 0.4%
MNatural Gas ........covvnvviennininnen, 0.03 0.02 0.03 0.06 3.4%
Ol e 0.02 0.00 0.00 0.00 -21.0%
Nonutilities'
Coal .o 0.00 0.01 0.01 0.06 N/A
NaturalGas ............coovivinninnnn 0.00 0.00 0.13 0.25 N/A
Ol e e 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)

Reference Case :"\o:;:
r
Electricity Supply and Demand 19002010
1690 2000 2005 2010 (porcent)
Emissions (million short tons)"
TotalCarbon ...........civiiiininnnn.. 113.44 120.91 123.90 128.87 0.6%
Carbon Dioxide .............ocovvinvenn.. 415,94 443,35 454.32 472.53 0.6%
SufurDioxide . ........ovir i 5.36 3.29 2.66 2.57 -3.6%

'Net summer capability is the steady hourly output that generating equipment is expected to supply to system load (exclusive of auxiliary power),
as demonstrated by tests during summer peak demand.

Yncludes oll-, gas-, and dual-fired capability.

0ther includes methane and propane and blast furnace gas.

‘Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

‘Cumulative additions atter December 31, 1990.

*Includes small power producers, independent power producers, and exemp! wholesale generators, which produce electricity for sales to
utilities.

"Nameplate capacity is reported for nonutiiitles. Nameplate capacity is designated by the manuacturer.

‘Other includes hydrogen, sulfur, batterles, chemicals, fish oil, and spent suffite fiquor.

YInciudes cogenerators at industrial, commercial, and other facilities whose primary function is not electricity production. Nameplate capacity
is reported for nonutilities. Namepiate capacity Is designated by the manufacturer.

"*Generation to meet system load by source.

Mincludes small power producers, independent power producers, and exempt wholesaie generators, which produce electricity for delivery to
electric utliities.

"0ther includes methane, propane, and blast furnace gas.

“Includes conventional hydroelectric, gaothermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

“Includes cogeneration at industrial, commaercial, and other facilities whose primary function is not electricity production.

“Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spend sulfite liquor.

“Prices reprasent average revenue per kilowatthour.

"In the end-use energy consumptions tables, projected fus! consumption in the utility sector includes fuel used by independent power producers.
In this table, fuel used by independent power producers is included in the nonutility category.

“includes tuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

"Estimated emissions from utilities and independent power producers.

EMM = Electricty market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totais may not equat sum of components due to independent rounding.

Sources: 1990 (except for nonutility generation and prices): Energy Information Administration (EIA), Electric Power Annual 1991,
DOE/EIA-0348(91) (Washington, D.C., February 1983). 1880 Nonutility generation: Form EIA-861, "Annual Electric Utility Report* and the Form
EIA-867, “Annual Nonutility Power Producer Report." The Form EIA-867 is filed by nonutilities reparting the energy delivered, while the EIA-861
is filed by electric utilities reporting the energy received. Because the Form EIA-861 collects data from the universe of utilities, these data are

used for alectricity sold to utilities. Own use data is from Form EIA-867. Prices and ali projections: EiA, AEO 1994 National Energy Modeling
System run AEO94B.D1221034.
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Table 39. Electric Power Data and Projections for the EMM Region
Electric Rellability Council of Texas (ERCOT)

Reference Case Annual
Electriclty Supply and Demand g;;_‘;:‘, )
1690 2000 2006 2010 (porcent)
Electricity Generating Capacity'
(glgawatts)
Utilities
Capaclty
CoalSteam ..........ccoiviivnivinnenn, 14.06 16.20 17.08 18.53 1.4%
Other Fossil Steam? ..............coovin.. 30.26 20.73 29.30 28.67 -0.3%
CombinedCycle ..............covvvrnn 0.74 1.94 4.26 4.78 9.7%
Combustion Turbine/Diesel ................. 2.28 3.06 3.35 3.47 2.1%
NuclearPower .....................o.ul. 3.63 478 478 478 1.4%
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable! ...............cccciuiiiinn. 0.56 0.56 0.56 0.56 0.0%
Total Utilities Capablility ................. §1.53 56.27 89.32 60.77 0.8%
Cumulative Planned Additions®
CoalSteam ..........ccoiiivvininn, 0.00 2.15 3.02 447 N/A
Other Fossil Steam® . .............c.ovvn.. 0.00 0.56 0.56 0.56 N/A
CombinedCycle . ...............c.oivvnns. 0.00 1.23 3.55 4.06 N/A
Combustion Turblne/Diessl ................. 0.00 077 1.06 1.18 N/A
NuclearPower ...............ccovvvnnnn. 0.00 1.15 1.16 1,15 N/A
Pumped Storage/Othar® ...........ooiiiins 0.00 0.00 0.00 0.00 N/A
Renewable' . ................... ... ... 0.00 0.00 0.00 0.00 N/A
Total (planned) . .........vverrrnisn.. 0.00 5.07 9.35 11.43 NA
Cumulative Unplanned Additions’
CoalSteam ..........ccviviiiiininn.. 0.00 0.00 0.00 0.00 N/A
Other Fossif Steam® . ..................... 0.00 0.00 0.00 000 N/A
CombinedCycle . ............ccovvnn.t 0.00 0.00 0.00 0.00 N/A
Combustion TurbineDlesel ............ ..... 0.00 0.00 0.00 0.00 N/A
NuclearPower ..................coint. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other’ ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ..............ccoviiiiiiiat. 0.00 0.00 0.00 0.00 N/A
Total (unplanned) ...................... 0.00 0.00 0.00 0.00 NA
Cumulative Total Utility Additions .......... 0.00 6.87 9.35 1143 NA
Cumulative Utility Retlrements ............. 0.00 1.2 1.65 228 NA
Nonutilities (excludes cogenerators)’
Capacity’
CoalSteam ........covviniiiiniinen 0.00 0.00 0.00 0.00 N/A
Other Fossil Steam® . ............coovenns 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ...........ovvvvninn... 0.30 0.73 0.73 0.73 4.5%
Combustion Turbine/Diesel ................. 0.00 0.00 0.00 0.00 N/A
NuclearPower .............cccviiienen. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewabl:* ... ... ... ... el 0.00 0.00 0.00 0.22 N/A
Total Nonutlilties Capabllity .............. 0.30 0.73 073 0.85 5.9%
Cogenerators’ ...............ccuvuuens 5.08 443 445 450 -0.8%
Electricity Demand
(biliion kilowatthours)
Residential . ........... ... i, 71.55 74.99 76.97 80.10 0.6%
Commercial/Other . . .................coovt. 58.66 66.16 68.63 69.80 0.9%
Industrial ............... 7170 85.72 93.31 100.54 1.7%
Transportation .............. ... o iien. 1.01 1.45 2.23 3.19 5.9%
TotalSales . ...................coivvennn 202.92 228.32 24114 253,63 1.1%
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Table 39. Electric Power Data and Projections for the EMM Region
Electric Rellability Council of Texas (ERCOT) (Continued)

Reference Case Annual
Electriclty Supply and Demand o
1990 2000 2006 2010 (porcent)
Net Energy for Load (billion kilowatthours)”
Net International Electricity Imports ............ -0.01 -0.30 -0.45 0.67 24.2%
Net Interregionat Electrictty impots ............ 0.00 0.09 0.14 0.14 N/A
Purchases from Nonutilities
(including cogenerators)'* .................. 22.89 23,59 23.96 25,25 0.5%
Generation by Utllitles . .. ................... 159.19 194.52 210.90 222.43 1.7%
Total Net Energy forLoad ................ . 182.08 217.89 23458 247.14 1.5%
Generation by Fuel Type
{blltion kilowatthours)
Utility Generation
L0 61.21 68.49 80.19 88.23 1.8%
Patroloum ... 0.41 0.28 0.24 0.23 29%
Natural Gas ............c.ccvviuiiiinennnn 79.98 92.97 97.70 101.61 1.2%
NUCIBAT ..\t 15.86 31.20 31.20 30.78 3.4%
Pumped Storage/Other' .........co.vvuits 0.00 0.00 0.00 0.00 N/A
Renewable™ ................ciiiiinnnns 1.73 1.58 1.58 1.58 0.5%
Total Utility Generation . .................. 159.19 194,52 210.90 22243 1.7%
Cogenerators (billion kilowatthours)'* ........ 291 “un 4737 50.01 0.8%
Nonutility Generation including Cogeneration
(billion kilowatthours)
Coal oo e 0.00 0.00 0.00 0.00 N/A
Petroleum/Cther™ . ....................... 0.00 0.00 0.00 0.00 N/A
Natural Gas ..........c.iveeiniininn., 1.87 5.49 5.18 5.23 5.3%
Renewable ...............cooviiiuinnn 0.00 0.01 0.02 0.69 N/A
Total Nonutility Generation ................ 1.87 §.51 5.20 5.92 5.8%
End-Use Prices”
(1992 cents per kilowatthour)
Residential ............ccoiiiiiiiiein 9.7 9.0 9.3 9.8 0.0%
Commercial . .........ooiiitiii 8.2 82 8.4 8.8 0.4%
Industrial . ... 5.4 53 5.4 5.6 0.1%
Transportation . .........oviiiiiiiana 49 46 46 45 -0.4%
AllSectors Average . .................out 1.7 74 15 7.8 0.0%
Price Components'
(1982 cents per kilowatthour)
Capital Component ...............covnenn 3.3 2.8 2.7 25 -1.4%
Fuel Component ...........coovvvvinennnn 1.8 1.9 2.1 2.5 1.7%
Q&M Component . .......covieeiinrineens 25 25 25 2.5 0.1%
Wholesale Power Gost . .. .................. 0.1 0.2 0.2 0.2 2.5%
Total ..o e 1.7 14 15 7.8 0.0%
Fuel Consumption {trilllon Btu) .............. 0.03 0.06 0.05 0.05 3.6%
Utilities"
008l .ot e 0.65 0.74 0.86 0.94 1.8%
NaturalGas ..........ccovveniviinnnne 0.86 0.99 1.03 1.07 1.1%
Ol v e 0.00 0.00 0.00 0.00 3.1%
Nonutitities'
008l vt e e 0.00 0.00 0.00 0.00 N/A
Natural Gas ...........ccovvvevivnenenn. 0.02 0.05 0.05 0.05 4.3%
Ol e e 0.00 0.00 0.00 0.00 N/A
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Table 39. Electric Power Data and Projections for the EMM Region
Electric Rellability Council of Texas (ERCOT) (Continued)

Reference Case Annual
Electrl Qrowth
city Supply and Demand 1900-2010
1990 2000 2008 2010 (percent)
Emissions (million short tons)"
TotalCarbon . ............. ... ... ..ooinl. 30.80 34.31 38.09 40.78 1.4%
CarbonDioxide ...................c....... 11293 126.81 139.65 149.53 1.4%
Sulfur Dioxide . . . . ... P 0.15 0.24 0.32 0.39 4.8%

'Net summar capabilily is the steady hourly output that generating equipment is expacted to supply 1o system load (exclusive of auxiliary power),
as demonstrated by tests during summer peak demand.

*Includes oil-, gas-, and dual-fired capability.

30ther includes methane and propane and blast furnace gas.

‘Includes conventionat hydroalectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

*Cumulalive additions atter December 31, 1880.

*Includes small powsr producers, independent power producers, and exempt wholesale generators, which produce electricity for sales to
utilities.

"Nameplate capacity is reportad for nonulilities. Nameplate capacity is designated by the manutacturer.

*Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

*Includes cogeneration at Industrial, commercial, and other facilities whose primary function is not electricity production. is reported for
nonutilities. Nameplate capacity is designated by the manutacturar.

®Genaration lo meet system load by source.

“Includes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for delivery to
elactric utilities.

0ther includes methane, propane, and blast furnace gas.

“Includes conventional hydroalectric, geottiermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

“includes cogenerators at industrial, commaercial, and other facilities whose primary function is not electricity production. Nameplate capacity

"Other includes hydrogen, sulfur, batieries, chemicals, fish oil, and spend sulfite liquor.

"*Prices reprasent average ravenue per kilowatthour.

In the end-us¢ energy consumptions tables, projected fuel consumption in the utility sector includes fue! used by independent power producers.
In this table, fuel used by independent power producers is included in the nonutility category.

"includes tuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

"“Estimated emissions from utilities and independent power producers.

EMM = Electricty market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 (except for nonutility generation and prices): Energy Information Administration (EIA), Electric Power Annual 1801,
DOE/EIA-0348(91) (Washington, D.C., February 1993). 1980 Nonutility generation: Form E1A-861, "Annual Elactric Utility Report* and the Form
EIA-B67, “Annual Nonutility Power Producer Report." The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filed by electric utilities reporting the energy received. Because the Form EIA-861 collects data from the universe of utilities, these data are
used for electricity sold to utilities. Own use data is from Form EIA-867. Prices and all projections: EIA, AEO 1894 National Energy Modeling
System run AEO94B.01221934.
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Table 40. Electric Power Data and Projections for the EMM Region
Mid-Atlantic Area Council (MAAC)

Reference Case Annual
Electrichy Supply and Demand 19';;';:‘1 )
1990 2000 2008 2010 (percent)
Electricity Generating Capacity'
(glgawatts)
Utilities
Capacity
CoalSteam ..............ciivvininnen 17,36 17.26 17.01 19.77 0.7%
Other Fossii Steam® ...................... 10.34 .67 8.06 8.02 -1.3%
Combined Cycle . ..........c.vvvviinnnn. 0.32 3.00 4.30 472 14.4%
Combustion TurbineDlesel ................. 7.84 9.21 9.65 9.65 1.0%
NuclearPower ..................ooovenn 12.59 12.59 12.59 9.80 -1.2%
Pumped Storage/Other® ................... 1.2 1.32 1.32 1.32 N/A
Renewable' ............................ 1.0 1.0 1.08 2.41 4.2%
Total Utiitties Capability ................. 80.81 83.10 83.99 8878 0.5%
Cumulative Planned Additions®
CoalSteam . .............covveeiiiians 0.00 0.94 0.94 0.94 N/A
Other Fossil Steam? ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ..........coovvevrnen 0.00 2.68 399 399 N/A
Combustion Turbine/Dlesel . ................ 0.00 1.42 1.85 1.85 N/A
Nuclear Power ................ccoouven. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® . .................. 0.00 0.00 0.00 0.00 N/A
Renewable' ................... ... ... 0.00 0.00 0.00 0.00 N/A
Total (planned) . ..............coeeuunnn. 0.00 8.04 678 .re NA
Cumulative Unplanned Additiona®
CoalSteam ..................cc.ciiiiinn 0.00 0.00 0.00 2.78 N/A
Other Fossil Steam® . ..................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ...............coviui.. 0.00 0.00 0.00 0.42 N/A
Combustion TurbineDiese! ................. 0.00 0.00 0.00 0.00 N/A
NuclearPawer . ......................... 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ... ................ 0.00 0.00 0.00 0.00 N/A
Renewable' ............. ... .. ... . ..., 0.00 0.00 0.00 1.38 N/A
Total (unplenned) ............ccooveen.. 0.00 0.00 0.00 484 NA
Cumulative Total Utility Additions .......... 0.00 5.04 6.78 1132 NA
Cumulative Utility Retirements ............. 0.00 .75 3.61 6.35 NA
Nonutilities (excludes cogenerators)’
Capacity’
CoalSteam .............ccoovivinnnnens 0.03 0.53 0.53 0.53 15.6%
Other Fossil Steam® . ..................... 0.05 0.30 0.30 0.30 8.8%
CombinedCycle . ..................o.ven 0.00 0.50 0.50 0.50 N/A
Combustion Turbine/Diesel ................. 0.02 0.02 0.02 0.02 N/A
Nuclear Powsr ...............ccovivunin. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable® ............................ 0.30 0.81 1.23 3.28 12.7%
Total Nonutilities Capablilty .............. oM 217 2.59 464 12.9%
Cogenerators’ .................oe.vnn. 238 470 an an 3.5%
Electricity Demand
(billion kilowatthours)
Residential . ................... .o il 70.60 74.90 76.77 79.69 0.6%
Commercial/Other . ...............c.c..ovte 73.79 79.45 79.86 78.47 0.3%
Industrial ....... ... 61.76 70.47 76.26 81.05 1.4%
Transportation ............... oiiiiia.n. 1.61 2.25 3.58 5.21 6.1%
TotalSales ...........oovvvevivnnininnn, 207.76 227.08 236.48 244.42 0.8%
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Table 40. Electric Power Data and Projections for the EMM Region
Mid-Atlantic Area Council (MAAC) (Continued)

Refersnce Case Annual
Electrichy Supply and Demand Qrowth
1900-2010
1000 2000 2008 2010 (poroent)
Net Energy for Load (billlon kilowatthours)'*
Net International Electriclty Imports . ........... 0.00 0.00 0.00 0.00 N/A
Net Interregional Electricky Imports . ........... 20.%0 14.08 9.12 13.42 -2.0%
Purchases from Nonutilities
(including cogenerators)” .................. 8.50 21.74 25.38 31.62 6.8%
Generation by Utilitles . .. ................... 186.91 211.93 2317 22385 0.6%
Total Net Energy forLoad ................. 281 241.78 287.68 20859 0.9%
Generation by Fuel Type
(billion idiowatthours)
Utility Generation
Coal .. e 103.64 108.25 107.33 127.33 1.0%
Patroloum . ... 10.89 5.28 431 3.00 6.1%
NaturalGas ...........c.ccoeivevininins 8.2 14.44 26.02 21.52 6.4%
NUCIBAT . .. vvo v e 7231 83.38 8299 85.18 0.5%
Pumped Storage/Other ................... -1.03 -0.84 -0.64 -0.64 24%
Renewable™ ..............cciiiiin. 4.88 3.2 322 1.07 1.9%
Total Utiilty Generation . .................. 196.91 211.98 22847 2358 0.6%
Cogenerators (blllion kilowatthours) ........ 0.50 13.88 1412 14.78 2.2%
Nonutility Generation including Cogeneration
(billion kilowatthours)
€08l .. e 0.26 327 27 327 13.5%
Potroleum/Other™ . .................... .. 0.18 0.46 0.64 0.22 1.5%
NaturalGas ...............cccovviinen. 0.21 415 459 4,00 16.0%
Renewable .....................covinnns 1.28 454 122 1417 12.8%
Total Nonutility Generation . ............... 1.68 12.42 181 21.08 13.0%
End-Use Prices”
(1992 conts par kilowatthour)
Residential ............................. 9.9 100 10.4 11.2 0.6%
Commercial ................... ... ..., 8.8 8.5 8.6 8.8 0.1%
Industrial . ............. 8.8 6.4 8.4 8.5 0.0%
Transportation . ................oiiia. 6.2 6.3 8.2 6.3 0.2%
All Sectors Average . . ................... 83 8.3 8.4 8.7 0.1%
Price Components'
(1992 cents per kilowatthour)
Capital Component . ...................... 40 38 36 37 0.4%
Fuel Component . ........................ 1.3 1.4 1.7 1.6 1.1%
O&M Camponent . ...........covvevinnnnn 28 29 29 29 0.1%
Wholesale PowerCost . .................... 0.4 0.3 0.3 0.5 1.4%
Total ... e 8.5 8.3 8.4 8.7 0.1%
Fuel Consumption (trillion Btu) .............. 0.14 0.14 0.14 0.1 1.1%
Utllities”
Coal .. 1.02 1.06 1.07 1.26 1.1%
NaturalGas .............ocviiiniiinnnnn 0.08 0.18 0.30 0.23 5.4%
Ol L 0.14 0.06 0.05 0.04 85%
Nonutilities"
C0al .. 0.00 0.03 0.03 0.03 15.8%
NaturalGas ... ...t 0.00 0.04 0.05 0.04 18.8%
Ol 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)

Reference Case Annual
Growth
Electricity Supply snd Demand 19002010
1990 2000 2008 2000 | corcan)
Emissions (million short tons)"
TotalCarbon ............c..oiiiiiiiian 28.52 31.9 33.84 37.36 1.4%
CarbonDioxide .................... .. ... 104.57 116.97 124.06 136.99 1.4%
Sultur Dioxide . ......... U 1,21 0.90 om 0.76 -2.3%

Net summer capability is the steady hourly output that generating equipment is expected to supply to system load (exclusive i auxiliary power),
as demonstrated by tests during summer peak demand.

Yincludes oll-, gas-, and dual-fired capability.

$Other includes methane and propane and blast furnace gas.

YIncludes conventional hydroelectric, geothermai, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

‘Cumulative additions atter December 31, 1690.

*\nciudes small power producers, independent power producers, and exampt wholesale generators, which produce electricity for sales to
utilities.

"Nameplate capacity is reported for nonutilities. Nameplate capacity is designated by the manutacturer.

*Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

*Includes cogenerators at industrial, commercial, and other facilities whose primary function is not electricity production. Namaeplate capacity
is reported for nonutilities. Namaplate capacity is designated by the manufacturer.

"Generation 10 meet system load by source.

"includes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for delivery to
electric utilities.

“0Other includes methane, propane, and blast furnace gas.

“includes conventional hydroelectric, gaothermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

“includes cogeneration at industrial, commercial, and other facilities whose primary function is not electricity production.

“Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spend sulite liquor.

"*Prices represant average revenue per kilowatthour.

'In the end-use energy consumptions tables, projected fuel consumption in the utility sector includes fuet used by independent power producers.
In this table, fuel used by independent power producers is included in the nonutility category.

“includes fuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

“Estimated emissions from utilities and independent power producers.

EMM = Electricty market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 (except for nonutility generation and prices): Energy Information Administration (EIA), Electric Power Annual 1 991,
DOE/EIA-0348(91) (Washington, D.C., February 1993). 1980 Nonutility generation: Form EIA-861, "Annual Electric Utility Report” and the Form
EIA-867, "Annual Nonutility Power Producer Report.* The Form EIA-867 is liled by nonutilities raporting the energy delivered, while the EIA-861
is filed by electric utilities reporting the energy received. Because the Form EIA-861 collects data from the universe of utiiities, these data are
used for electricity sold to utilities. Own use dala is from Form EIA-867. Prices and all projections: EIA, AEO 1994 National Energy Modaling
System run AEO948.01221934.
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Table 41. Electric Power Data and Projections for the EMM Region
Mid-America interconnected Network (MAIN)

Reference Case Amnual
Electricity Supply Growth
and Demand 1900-2010
1000 2000 2005 2010 (porcent)
Electricity Generating Capacity'
(gigawatts)
Utilitles
Capachy
CoalSteam . ................covuveinn.. 21.48 26.44 26.47 26.14 -0.2%
Other Fossil Steam® . ...............c.c.us. 3.66 1.3 1.31 1.28 -5.0%
Combined Cycle ... viniiiiieinnns 0.00 0.06 0.13 0.13 N/A
Combustion TurbineDiessl .............. .. 2.82 6.70 8.36 11.08 1.1%
NuclearPower . ...............coviennes 14.86 14,88 14,86 13.59 -0.4%
Pumped Storage/Other’ . .........coevn.n. 0.35 0.35 0.35 0.35 N/A
Renewable' ..........................l. 0.63 0.63 0.64 0.64 0.1%
Total Utilities Capablitty ................. 49.68 80.35 52.13 83.19 0.3%
Cumulative Planned Additions’
CoalSteam .................coviinnnnn. 0.00 0.28 0.70 0.85 N/A
Other Fossil Steam® ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle ............ccovireninnn. 0.00 0.08 0.13 0.13 N/A
Combustion Turbine/Diesel ................. 0.00 3.88 5.54 5.60 N/A
Nuclear Power ..................ovvinnn 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® . .................. 0.00 0.00 0.00 0.00 N/A
Renewable' .................. ... . ..., 0.00 0.01 0.02 0.02 N/A
Total (planned) .............co0cvvenen 0.00 4.22 6.38 6.60 NA
Cumulative Unplanned Additions®
CoalSteam ..........c.covvreinneunnn. 0.00 0.00 0.00 0.00 N/A
Other Fossii Steam? ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle .............coovvvnenn.. 0.00 0.00 0.00 0.00 N/A
Combustion TurbineDiesel ................. 0.00 0.00 0.00 2.63 N/A
NuclearPower . ......................... 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ............ . 0.00 0.00 0.00 0.00 N/A
Renewable' ................ciiiiil. 0.00 0.00 0.00 0.00 N/A
Total (unplanned) ...................... 0.00 0.00 0.00 263 NA
Cumulative Total Utiiity Additions .......... 0.00 42 6.36 9.23 NA
Cumulative Utility Retirements ............. 0.00 3.61 3.9 5.78 NA
Nonutilities (excludes cogenerators)’
Capacity’
CoalSteam .............ciiiviveiiinas 0.00 0.00 0.00 1.46 N/A
Other Fossil Steam® . ..................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle .............coovivinn.. 0.00 0.00 0.00 0.00 N/A
Combustion Turbine/Diesel ................. 0.00 2.56 3.99 3.99 N/A
Nuclear Power . ..............cccveinnnnn 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' .............coviiiiiniis 0.04 0.14 0.23 0.34 10.8%
Total Nonutilities Capabllity .............. 0.04 2.70 4,22 8.79 27.71%
Cogoneralors’ ..............cceeeienne. 1.30 1.22 123 122 0.3%
Electricity Demand
(blilion kilowatthours)
Residential . .......... ..ot 59.04 61.47 62.00 63.05 0.3%
Commercial/Other . ................cooinn 52.43 60.11 62.00 61.76 0.8%
Industrial ....... .. 0o 81.09 99.20 108.71 117.19 1.9%
Transportalion .............c.oeiiiiiiiennn 1.24 1.72 2.63 3.73 5.6%
TotalSales ..........covvivvvinenrinanes 193.81 22250 23534 245.73 1.2%

Energy Information Administration/ Supplement to the Annual Energy Outlook 1994

153




Table 41. Electric Power Data and Projections for the EMM Region
Mid-America Interconnected Network (MAIN) (Continued)

Relerence Case Annual
Elect| Growth
chy Supply and Demand 1990-2010
1900 2000 2008 2010 (poroent)
Net Energy for Load (billion ilowatthours)"*
Net International Electricity Imports ............ 0.00 0.00 0.00 0.00 N/A
Net Interragional Electricty imports . ........... 16.21 11,80 -8.64 -8.21 3.3%
Purchases from Nonutilities
{including cogenerators)™ . ................. 0.29 1.73 a.70 1233 20.7%
Qeneration by Utiitles . ... .................. 204,02 237.08 24632 24715 1.0%
Total Net Energy for Load ........ Cereeien 188,10 2118 240039 28120 1.5%
Generation by Fuel Type
(bition \dlowatthours)
Utility Generation
Coal ... 109.34 136.98 14461 148,58 1.5%
Petroleum ........... ... 0.52 0.03 0.03 0.02 14.9%
NaturalGas ...................ccvn. 0.89 0.38 0.60 4,16 8.0%
Nuclear ...............ooiiiiiii 91.11 96.91 97.30 91.60 0.0%
Pumped Storage/Cther™ ... .. ............. -0.04 -0.15 -0.15 -0.15 7.4%
Renewable™ ................cccocvviiis 2.20 293 2.94 204 1.5%
Total Utility Generation .......... e 204.02 237.08 4532 718 1.0%
Cogenerators (billion idlowatthours) ........ 5.40 6.6 7.04 156 1.6%
Nonutility Generation including Cogenaration
(billion idlowatthours)
08l . 0.00 0.00 0.00 8.95 N/A
Petroleum/Other'® .. ... ... ............. 0.00 0.00 0.00 0.00 N/A
NaturalGas ..............ccieiininnnn., 0.00 0.85 220 1.18 N/A
Renewable ............................. 0.29 0.88 1.50 2.21 10.7%
Total Nonutility Generation . ............... 0.20 1.3 3.70 1232 20.7%
End-Use Prices"
(1992 cents per kilowatthour)
Residential ............ ... ... i 8.8 9.2 9.6 10.7 1.0%
Commercial .. ....... ..., 1.2 7.7 8.0 8.8 1.0%
Industrial . ........... ... . 47 5.0 5.2 5.7 0.9%
Transportation .. ........... .. ...l 5.1 55 5.6 5.7 0.6%
AliSectors Average ..................... 66 6.2 11 1.7 0.8%
Price Components'
(1992 cents per idlowatthour)
Capital Component . ...................... 31 3.3 33 34 0.4%
FuelComponent ......................... 1.3 1.2 1.3 1.8 1.2%
OBM Component ... ..ot 24 24 25 2.5 0.2%
Wholesale Power Cost . .................... -0.1 0.0 0.1 0.3 N/A
Total ... 6.6 (X 71 n 0.8%
Fuel Consumption (trilllon Btu) .............. 0.01 0.01 0.03 0.10 10.3%
Utilities"’
Coal . ... . 117 1,50 1.59 1.62 1.8%
Nalural Gas ................ccevvinninn. 0,01 0.01 0.01 0.05 7.7%
Ol . 0.01 0.00 0.00 0.00 -16.5%
Nonutilities"
Coal ... 0.00 0.00 0.00 0.09 N/A
Natural Gas .............c..oevininnnn,s 0.00 0.01 0.03 0.01 N/A
Ol e 0.00 0.00 0.00 0.00 N/A
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Table 41. Electric Power Data and Projections for the EMM Region
Mid-America Interconnected Network (MAIN) (Continued)

Reference Case Annual
Electrictty Supply and Demend 1mo
199 2000 2008 210 | porcan
Emiasions (milfion short tons)”
Total CarbOR ..o\ 2434 38.50 4093 482 1.3%
Carbon Dioxide . ... ..............iiin. 125,90 141.18 150,08 163.25 1.3%
SulurDioxide ... ............ ... 1.54 1.22 1.08 1.02 -2.0%

*Net summer capability is the steady hourly output that generating equipment is expacted to supply to system foad (exclusive of auxiliary power),
as demonstraled by tests during summer peak demand.

Ynciudes oil-. gas-, and dual-fired capability.

30ther includes methane and propane and blast furnace gas.

‘Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.
‘Cumulative additions after December 31, 1890

*Includes small power producers, independent power producers, and exempt wholasale generalors, which produce electricity for sales to
utilities.

"Namaeptate capacily is reported for nonutilities. Nameplate capacity is designated by the manufacturer.

*Other includes hydrogen, sulfur, batteries, chemicals, fish il and spent sulfite liquor.

YIncludes cogeneralors at industrial, commercial, and other facilities whose primary function is not electricity production. Nameplate capacity
1s reportad for nonutiiities. Nameplate capacity is designated by the manufacturer.

**Generation 10 meel system load by source.

Yincludas small power producers, independent power producers, and exempt wholasale generators, which produce electricity for delivery to
elactric utilties.

20Other includes methane, propane, and blas! furnace gas.

YIncludes conventional hydroelectric, geothermal, wood, wood waste, municipal solid westa, other biomass, solar and wind power.

“includes cogeneration at industrial, commercial, and other lacilities whose primary function is not electricity production.

“Other includes hydrogen, sullur, batteries, chemicals, fish oil, and spand sulfite liquor.

“prices rapresent average revenue per kilowatthour.

In the end-use energy consumplions tables, projected fuel consumption in the utility sactor includes fuel used by indepandent power producers.
In this table, fuel used by independent power producers is included in tha nonutility category.

"inciudes tuel consumption by independent power producers and exempt wholesale generators, which produce electricity for safes fo
utilities.

“Estimated emissions from utilties and independent power producers.

EMM = Electricity market module.

O&M = Operatior and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum af components due to indepandent rounding.

Sources: 1990 (except for nonutility generation and prices): Energy Information Administration (EIA), Electric Power Annual 1991,
DOE/EIA-0348(81) (Washington, D.C., February 1993). 1990 Nonutilty generation: Form EIA-861, *Annual Electnic Utility Repont” and the Form
EIA-867, "Annual Nonutility Power Producer Report.” The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
i1s filed by electric utlities reporting the energy received. Because the Form EIA-861 collects data from the universe of utilities, these data are

used for electricity sold to utities. Own use data is from Form EIA-867. Prices and all projections: EIA, AEO 1994 National Energy Modeling
System run AEOC94B.01221934.
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Table 42. Electric Power Data and Projections for the EMM Region

Mid-Continent Area Power Pool (MAPP)

Releronce Case Annual
Electricity Supply and Demand 1?;:::‘1 0
1980 2000 2005 2010 (percent)
Electricity Generating Capacity’
(gigawatts)
Utilities
Capacity
CoalSteam ..........ciiiviviinninnnn 21.49 21.20 20.45 19.97 -0.4%
Other Fossil Steam® ..........oovvviinn.ns 0.61 0.36 0.19 017 6.2%
CombinedCycle . .................cvt... 0.09 0.09 0.09 0.09 0.0%
Combustion TurbineDiesel ................. 426 5.03 5.22 5.22 1.0%
NuclearPower ........ ... ....oovienen. 3.70 3.70 3.70 2.69 -1.6%
Pumped Storage/Other’ ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ........ ...t 3.49 3.49 3.49 3.49 N/A
Total Utllities Capability ................. 33.65 3388 33.15 31.64 0.3%
Cumulative Planned Additions®
CoalSteam ...........ovvviiiveniien 0.00 0.84 0.84 0.84 N/A
Other Fossil Steam® ...................... 0.00 0.00 0.00 0.00 N/A
Combined Cycle . .........ooviiiiiiinn, 0.00 0.00 0.00 0.00 N/A
Combustion Turbine/Diesel ................. 0.00 0.82 1.01 1.01 N/A
Nuclear Power .............coovvivvnnnn.. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable! ............................ 0.00 0.00 0.00 0.00 N/A
Total (planned) .............cccvvvenes 0.00 1.67 1.86 1.86 NA
Cumulative Unplanned Additions®
CoalSteam ............coviivviiinenn 0.00 0.00 0.00 0.00 N/A
Other Fossil Steam® .. .............oovvuts 0.00 0.00 0.00 0.00 N/A
CombinedCycle . .......oovviniiiinn.. 0.00 0.00 0.00 0.00 N/A
Combustion TurbineDiessl ................. 0.00 0.00 0.00 0.00 N/A
Nuclear Power .............coviiiiinn, 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other’ ............... ... 0.00 0.00 0.00 0.00 N/A
Renewable' . ...............cccviiiinn 0.00 0.00 0.00 0.00 N/A
Total (unplanned) ...................... 0.00 0.00 0.00 0.00 NA
Cumulative Total Utility Additions .......... 0.00 1.67 1.86 1.86 NA
Cumulative Utility Retirements ............. 0.00 1.46 2,38 3.89 NA
Nonutilities (excludes cogenerators)’
Capactty’
CoalSteam ...........ccoiviiiennninn.. 0.00 0.01 0.01 0.01 N/A
Other Fossil Steam? .. .................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ...t 0.00 0.00 0.00 0.00 N/A
Combustion TurbineDiesel . ................ 0.12 0.12 0.29 2.56 16.7%
Nuclear Power .............coovviiinen.. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® . .................. 0.00 0.00 0.00 0.00 N/A
Renewable' . ...................0oll 0.05 0.07 0.09 0.13 5.3%
Total Nonutilities Capability .............. 0.16 0.20 0.40 2N 15.0%
Cogenerators’ ............ccoevvrvnnn.. 145 1.25 1.26 1.27 0.7%
Electricity Demand
(blilion kilowatthours)
Residential .............. oot 4191 44.00 44,58 45,51 0.4%
Commercial/Other . ................cvinnnn 34.31 37.32 37.78 36.67 0.3%
Industrial . ... .. 40.49 49.99 54,77 59.02 1.9%
Transportation ...............ciiiiienn., 0.78 1.08 1.65 2.34 5.7%
TotalSales . ...........ccovevinniiennnnen 117.49 13238 138.78 14353 1.0%
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Table 42. Electric Power Data and Projections for the EMM Region
Mid-Continent Area Power Pool (MAPP) (Continued)

Relerenice Case Annual
Electricity Supply and Demand 1‘:;:‘;';‘1 b
1990 2000 2005 2010 (percent)
Net Energy for Load (billion kilowatthours)*
Net International Electricity Imports ............ 0.74 n 8.00 8.32 12.8%
Net Interregionai Electricity Imports ............ -5.91 -1.42 -0.47 -0.47 -11.8%
Purchases from Nonutilitles
(including cogenarators)™" .................. 0.35 1.88 2.63 9.15 17.8%
Generation by Utltities . ..................... 131.21 134.91 140.25 138.94 0.9%
Total Net Energy forLoad ................. 126.39 143.08 150.42 155.83 1.1%
Generation by Fuel Type
(billion kilowatthours)
Utility Generation
08l . e 96.48 97.17 103.03 107.41 0.5%
Petroleum ... 0.54 0.03 0.05 0.03 -14.2%
Natural Gas . .........ocveviiiiiiiniinn.. 0.91 2.69 2.21 0.44 -3.6%
NUCBar .\ e 22,66 24.42 24.36 20.46 -0.5%
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable™ . .........coiiiiiiiiiiiae 10.60 10.60 10.60 10.60 0.0%
Total Utility Generatlon . . ................. 131.21 134,01 140.25 138.94 0.3%
Cogenerators (blllion kilowatthours) . ....... 211 290 317 3.34 2.3%
Nonutility Generation Including Cogeneration
(billion kilowatthours)
107 0.00 0.05 0.05 0.07 N/A
Petroleum/Other™ . ... .......oiiiiiiinn 0.00 0.00 0.00 0.00 N/A
Natural Gas . ..........coiiiiiiiiiiiins 0.0¢ 0.28 0.74 6.90 43.6%
Renewable ..............c.coiiiiiiiin 0.25 0.30 0.50 0.77 5.8%
Total Nonutitity Generation ................ 0.25 058 1.28 1.75 18.6%
End-Use Prices™
(1992 cents per kilowatthour)
Residential ............ .o 8.6 8.1 8.4 10.3 0.9%
Commercial . ...t 7.3 74 6.9 7.9 0.4%
Industrial ... ... 48 48 4.6 5.2 0.3%
Transportation ..o 49 48 4.7 5.1 0.1%
AllSectors Average . .................... 6.9 6.6 6.5 15 0.4%
Price Components'®
(1992 cents per kilowatthour)
Capital Component ...........c.cviininnn 29 2.4 2.1 2.3 -1.2%
Fuel Component ..........cocvvnivniinnnn 1.2 1.2 1.2 1.7 1.6%
O&M Component . .......ovvveeevriinnnen 2.7 2.7 27 27 0.1%
Wholesale Power Cost . ..............c.ovn 0.1 0.3 0.4 0.8 12.1%
Total .. 6.9 8.6 6.5 15 0.4%
Fuel Consumption (trillion Btu) .............. 0.01 0.00 0.01 0.08 11.8%
Utilites”
008l vt e 1.07 1.06 1,13 1.18 0.5%
Natural Gas .........coovvviniiviiiiinnn 0.01 0.04 0.03 0.01 -4.1%
Ol o 0.01 0.00 0.00 0.00 -12.3%
Nonutilities'
€08l ..ot e 0.00 0.00 0.00 0.00 N/A
Natural Gas .........covviieniiievninnnn 0.00 0.00 0.01 0.08 19.0%
Ol e e 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)

Reference Case Annual
Electriclty Supply and Demand | Qrowth
000 35 1980-2010

1990 2 | o 2010 (poroent)
Emissions (million short tons)'*
TotalCarbon ..., 25,77 26.25 30.02 31.93 1.1%
Carbon Dioxide ....................oviut. 94.51 103.58 110.06 117.09 1.1%
SufurDioxide . ...................cooiet. 0.32 0.34 0.36 0.40 1.1%

'Net summer capability is the steady hourly output that generating equipment is expected to supply to system load (exclusive of auxiliary powaer),
as demonstrated by tests during summer peak demand.

*Includes oil-, gas-, and dual-fired capabiiity.

!Other includes methane and propane and blast furnace gas.

“Includes conventional hydroelactric, geothermal, wood, wood wasta, municipal solid wasta, other biomass, solar, and wind power.

*Cumulative additions after December 31, 19890.

*Includes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for sales to
utilities.

'Namaplate capactly Is reported for nonutilities. Nameplate capacity is designated by the manufacturer.

*Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

*Includes cogenerators at industrial, commarcial, and other facilities whose primary function is not electricity production. Nameplate capacity
is reported for nonutilities. Nameplate capacity is designated by the manutacturer.

“Generation to meet system load by source.

"includes smali powsr producers, independant power producars, and exempt wholesale generators, which produce electricity for delivery to
electric utilities.

"0ther includes methane, propane, and blast furnace gas.

Yincludes conventional hydroelectric, geathermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

“Includes cogeneration at industrial, commercial, and other facilities whose primary function is not electricity praduction.

*0Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spend sulfite liquor.

“Prices represent average revanue per kilowatthour.

"In the end-use energy consumptions tables, projected fusl consumption in the utility sector includes fuel used by independent power producers.
In this table, fual used by independent power producers is included in the nonutility category.

"Includes fuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

"*Estimated emissions from utilities and independent power producers.

EMM = Electricity market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independem rounding.

Sources: 1990 (except for nonutility generation and prices): Energy Information Administration (EIA), Electric Power Annual 1991,
DOE/EIA-0348(91) (Washington, D.C., February 1893). 1990 Nonutility generation: Form EIA-861, “Annual Electric Utility Repon* and the Form
EIA-867, “Annual Nonutility Power Producer Report.* The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filad by electric utilitles reporting the energy received. Bacause the Form EIA-861 collects data from the universe of utilities, these data are

used for electricity sold to utilities. Own use data is from Form EIA-867. Prices and all projections: EIA, AEO 1994 National Energy Modsling
System run AEOB4B.D1221834.
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Table 43. Electric Power Data and Projections for the EMM Region

Northeast Power Coordinating Council/New York (NPCC/NY)

Reference Case Annual
Electr Growth
icity Supply and Demand 1960-2010
1990 2000 2005 2010 (percent)
Electricity Generating Capacity'
(gigawatts)
Utilities
Capactty
CoalSteam .........coiivieniiinniins 484 4,08 3.87 4.56 -0.3%
Other Fossil Steam® . ...........ooovevenns 12.86 11.86 11.79 11.74 -0.5%
CombinedCycle .............c.vvvvnnnnn. 0.00 0.14 0.14 0.14 N/A
Combustion Turbine/Diesel ................. 387 385 3.85 3.85 0.0%
NuclearPower ............covvvivnninnns 483 483 483 3.76 -1.3%
Pumped Storage/Other’® ................... 1.30 1.36 1.36 1.3 0.2%
Renewable' ................ccocviivnnn. 378 3.89 394 4.80 1.2%
Total Utilities Capabllity ................. 31.48 29.96 20.78 30.20 0.2%
Cumuiative Planned Additions®
CoalSteam .........covvriiiiiiienans 0.00 0.00 0.00 0.00 N/A
Other Fossil Steam® . ..................... 0.00 0.07 0.07 0.07 N/A
Combined Cycle . ...oovvv it 0.00 0.14 0.14 0.14 N/A
Combustion TurbineDiesel ................. 0.00 0.01 0.01 0.01 N/A
Nuclear POWEr ........covvvivennerrennn. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other”® ................... 0.00 0.06 0.06 0.06 N/A
Renewable® ..............cooiiiiiiits 0.00 0.07 0.07 0,07 N/A
Total (planned) ..........cooivviviniienes 0.00 0.34 0.34 0.34 NA
Cumulative Unplanned Additions’
CoalSteam . .......coiviiiiiiian., 0.00 0.00 0.00 0.69 N/A
Other Fossli Steam® . ........ovvvivieviens 0.00 0.00 0.00 0.00 N/A
CombinedCycle . .........ccvvvvvneennn. 0.00 0.00 0.00 0.00 N/A
Combustion Turbine/Diesel ................. 0.00 0.00 0.00 0.00 N/A
Nuclear Power ..............ccovivvnnns 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable® .........cooeeiiiiiieeiinnns 0.00 0.00 0.00 0.82 N/A
Total (unplanned) ................cou0es 0.00 0.00 0.00 1.51 NA
Cumulative Total Utility Additions .......... 0.00 0.34 0.34 1.88 NA
Cumulative Utility Retirements ............. 0.00 1.92 2.15 3.28 NA
Nonutiiities (excludes cogenerators)’
Capacity’
CoalSteam ...........covvriviniiinins 0.00 0.08 0.09 0.09 N/A
Other Fossil Steam® ...............c.coeenns 0.00 0.02 0.02 0.02 N/A
CombinedCyele . .......ovvveninnrenne. 0.00 0.72 0.72 0.72 N/A
Combustion Turbine/Diese! . ................ 0.00 0.05 0.05 0.05 N/A
Nuclear Power .........ccovvvvinenannins 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable® ..........oviiiiiiiins 0.34 0.55 0.72 1.37 7.2%
Total Nonutilities Capabliity .............. 0.34 1.42 1.60 2.24 9.9%
Cogenerators’ ............cocveuennnnns 1.64 3.36 337 3.37 3%
Electricity Demand
(billion kilowatthours)
Residential .. ... 40.91 4152 41.82 4272 0.2%
Commercial/Other . ... 47.91 49.14 47.78 45,01 -0.3%
Industrial . ... 39.11 4347 46.77 4927 1.2%
Trangportation ............ ...t 111 1.53 2.43 3.53 6.0%
TotalSales . ............ccoeiivveiiiensn 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)

Reference Case Annual
Electrichty Supply and Demand oo
1080 2000 2005 2010 (percent)
Net Energy for Load (blllion kilowatthours)"
Net International Electricity Imports ............ 0.46 2.05 2.12 2.21 8.2%
Net Interregional Electricity Imports ............ 0.13 3.36 4.42 5.00 20.1%
Purchases from Nonutilities
(including cogenerators)'’ . ................. 461 13.68 15.25 17.79 7.0%
Generation by Utilities . ...................0. 128.65 115.81 117.36 112.81 0.7%
Total Net Energy forLoad ................. 133.85 134,69 139,15 137.80 0.1%
Generation by Fuel Type
(billion kilowatthours)
Utility Generation
Coal .o 24.62 18.94 17.96 20.13 -1.0%
Petroleum . ... ... 33.40 24.68 26.12 24.41 1.6%
Natural Gas ...........cocveviiiinnnann 21.26 15.33 16.05 15.74 -1.5%
Nuclear . ...t 23.62 31.63 31.63 24.46 0.2%
Pumped Storage/Other™ . .................. -1.08 -1.86 -1.86 -1.87 2.9%
Renewable™ ..o, 26.80 27.09 27.48 29.93 0.6%
Total Utllity Generation . .................. 128,65 115.81 117.36 112,81 0.7%
Cogenerators (billion kilowatthours) ........ 3.68 5.88 6.13 6.35 2.6%
Nonutitity Generation Including Cogeneration
(blllion kilowatthours)
Coal e 0.00 0.56 0.56 0.56 N/A
Petroleum/Other™ . ....................... 0.00 0.01 0.01 0.00 N/A
Natural Gas ..........oovvveneeninninnns 0.02 4,55 472 4.80 32.6%
Renewable ..............cocviivnininn.. 1.85 3.75 498 7.30 7.1%
Total Nonutility Generation . ............... 1.87 8.86 10.26 12.66 10.0%
End-Use Prices"
(1992 cents per kilowatthour)
Residential ...............coiiia 1.7 1.7 2.2 13.7 0.8%
Commercial ............cviiiiiiii 10.7 10.5 109 11.4 0.3%
Industrial ... 6.3 6.6 6.9 74 0.6%
Transporation . .......c.covvviiiiiiniiin 79 8.2 8.2 8.5 0.4%
All Sectors Average . ..........oovnvnunns 9.6 9.6 9.9 105 0.4%
Price Components"
(1092 cents per kilowatthour)
Capital Component . ..................0t. 4.0 4.1 441 43 0.3%
Fuel Component ...........c.oovvevniinnen 1.8 1.4 1.6 1.7 -0.3%
O&M Component . ... v 35 3.4 35 35 0.1%
Wholesale Power Cost . ............oooinn, 0.3 0.6 0.8 1.0 6.0%
Total ... e 9.6 9.6 9.9 105 0.4%
Fue! Consumption (trilionBtu) .............. 0.35 0.31 0.32 0.31 -0.6%
Utitities"”
Coal v 0.26 0.19 0.18 0.21 -1.1%
Natural Gas ...........covvvvivnnreannnn 0.23 0.16 0.17 0.17 -1.6%
Ol e 0.35 0.25 0.27 0.25 -1.6%
Nonutilities'
Coal 0.00 0.01 0.01 0.01 N/A
NaturalGas . ............ccocvve o unn 0.00 0.05 0.05 0.05 N/A
Ol o 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)

Reference Case Annual
Electricity Supply and Demand 1‘;;3_";';‘1 )
1990 2000 2005 2010 (percent)
Emissions (million short tons)"*
TotalCarbon ... e 16.54 13.18 13.31 13.42 -0.7%
Carbon Dioxide ............ o, 56.98 48.32 48.80 49.22 0.7%
SuffurDioxide . ......oovviiir i 0.42 0.25 0.21 0.19 -3.8%

'Net summer capability is the steady hourly output that generating equipment is expected to supply to system load (exclusive of auxiliary power),
as demanstrated by tests during summer peak demand.

*ncludes oll-, gas-, and dual-fired capability.

0Other includes methane and propane and blast furnace gas.

‘Includes conventional hydroelactric, geothermal, wood, wood waste, municipal salid waste, other biomass, solar, and wind power.

SCumulative additions after December 31, 1990.

*Includes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for sales to
utilities.

"Nameplate capacity is reported for nonutilities. Nameplate capacity is designated by the manufacturer.

®Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

*Includes cogenerators al industrial, commercial, and other facilities whose primary function is not slectricity production. Nameplate capacity
is reported for nonutilities. Nameplate capacity is designated by the manufacturer.

Generation to meet system load by source.

Mincludes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for delivery to
elactric utilities.

"0Other includes methane, propane, and blast furnace gas.

includes conventional hydroelectric, geotharmal, woad, wood waste, municipal solid waste, other biomass, solar and wind power.

“Includes cogeneration at industrial, commercial, and other facilities whose primary function is not electricity production.

"Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spend sulfite liquor.

prices reprasent average revanue per kilowatthour.

In the end-use energy consumptions tables, projected fuel consumption in the utility sector includes fuel used by independent power producers.
In this table, fuel used by independent power producers is included in the nonutility category.

“Includes fuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

Estimated emissions from utilities and independent power producers.

EMM = Electricity market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 (excapt or nonutility generation and prices): Energy Information Administration (EIA), Electric Power Annual 1991,
DOE/EIA-0348(91) (Washington, D.C., February 1993). .40 Norutility generation: Form EIA-861, "Annual Electric Utility Report” and the Form
EIA-867, “Annual Nonutility Power Producer Report.* The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filed by electric ulilities reporting the energy received. Because the Form EIA-861 collects data from the universe of utilities, these data are

used for electricity sold to utilities. Own use dala is from Form EIA-867. Prices and all projections: EIA, AEO 1994 National Energy Modeling
System run AEO94B.D1221934.
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Table 44. Electric Power Data and Projections for the EMM Region
Northeast Power Coordinating Council/New England (NPCC/NE)

Reference Case Annual
Growth
Electricity Supply and Demand 1900-2010
1990 2000 2008 2010 (porcent)
Electricity Generating Capacity'
(glgawatts)
Utlities
Capaclty
CoalSteam ..........ocvvvviviiniienns, 2.65 2.37 2.27 2.3 -0.6%
Other Fossli Steam® ...................... 9.73 8.46 8.18 8.15 -0.8%
CombinedCycle ...............covvvvnnn, 0.48 0.48 0.48 0.51 0.8%
Combustion TurbineDiesel ................. 1,39 1,65 1.65 1.65 0.8%
NuclearPower ...................c.c.00 6.56 6.39 6.39 4.31 -2.1%
Pumped Storage/Other® ................... 1.68 1.68 1.68 1.68 N/A
Renewable® ........................oels 1.55 1.60 1.67 3.14 3.6%
Total Utiiities Capabitity ................. 24.06 264 231 2.1 05%
Cumulative Planned Additions’
CoalSteam ........c.ovivveiiiiinenin, 0.00 0.00 0.00 0.00 N/A
Other Fossll Steam® . ............covvne... 0.00 0.00 0.00 0.00 N/A
CombinedCycle ................cccovvnn, 0.00 0.00 0.00 0.00 N/A
Combustion TurbineDiessl ................. 0.00 0.33 0.33 0.33 N/A
Nuclear POWer ............covvvvnvnennn, 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ................cccovvivnnnn. 0.00 0.05 0.05 0.05 N/A
Total (planned) . ........coviviinninnnns 0.00 0.38 0.38 0.38 NA
Cumulative Unplanned Additions’
CoalSteam ............ccvviiininiinnns 0.00 0.00 0.00 0.06 N/A
Other Fossil Steam® ..............cooveen.. 0.00 0.00 0.00 0.00 N/A
CombinedCycle ..............covvivnnnn, 0.00 0.00 0.00 0.08 N/A
Combustion Turbine/Diesel ................. 0.00 0.00 0.00 0.00 N/A
NuclearPower .................covvine 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ...................ocoivinn, 0.00 0.00 0.06 1.54 N/A
Total (unplanned) ...................... 0.00 0.00 0.06 1.63 NA
Cumulative Total Utility Additions . .......... 0.00 0.38 0.44 2.01 NA
Cumulative Utility Retirements ............. 0.00 1.81 219 4.30 NA
Nonutilities (excludes cogenerators)®
Capactty’
CoalSteam ............ccovvvvininnnnns 0.00 0.34 0.34 0.34 N/A
Other Fossll Steam® ...................... 0.00 0.10 0.10 0.10 N/A
CombinedCycle . ..........covvvvvrvnnn, 0.58 0.96 0.96 0.96 2.6%
Combustion Turbine/Diesel . ................ 0.02 0.10 0.10 0.10 9.8%
NuclearPower . .............ccovevinnnn. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ...................ocooeees 0.94 1.32 1.63 1.97 3.8%
Total Nonutilities Capabiltty ........ e 153 2.80 3.1 3.46 4.2%
Cogenerators’ ......................... 1.04 2.1 2.1 211 3.6%
Electricity Demand
(billion idlowatthours)
Residential . ............cccvviinias, 37.48 39.44 41.02 42.95 0.7%
Commercial/Other ... ............coovvvnne 39.39 40.95 40.81 39.33 0.0%
Industrial . ...... . 27.15 30.16 32.51 34.30 1.2%
Transportation .............c.covivininn.n. 0.93 1.29 2.07 3.00 6.1%
TotalSales ...............ccvvvivvnnnnn 104.94 111.83 116.42 119.58 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)

Reference Case Annual
Electrichy Supply and Demand Growh
1990-2010
1890 2000 2008 2010 (porcent)
Net Energy for Load (billion kilowatthours)"
Net International Electricity Imports ............ 6.10 9.61 10.10 10.60 2.8%
Net Interregional Electricty imports . ........... 476 2.33 2.33 2.33 3.5%
Purchases from Nonutilities
(including cogeneralors) .................. 10.32 24.14 26.57 28.43 5,2%
Generation by Utilities . ... .................. 94.09 87.00 88.63 79.73 -0.8%
Total Net Energy for Load ................. 115.28 123.08 127.63 121.09 0.2%
Generation by Fuel Type
(billion kilowatthours)
Utility Generation
€08l .. e 16.58 14.59 13.99 14.38 0.7%
Petroleum . .............. 2174 18.87 20.75 15.13 -3.0%
Natural Gas ............covviiivnnnnnn 6.25 6.52 8.74 7.26 0.7%
Nuclear ..o 37.40 41.82 41.66 3R.27 -0.7%
Pumped Storage/Other™ . .................. -0.68 -0.79 -0.79 -0.79 0.9%
Renewable'™ ..................0oiienll 6.78 5.99 6.30 11.50 2.7%
Total Utlitty Generation . .................. 94.00 7.00 88.63 19.73 -0.8%
Cogenerators (billion kilowatthours)'* ........ 135 10.28 10.80 11.32 2.2%
Nonutility Generation Including Cogeneration
(billion kilowatthours) #
Coal ..t 0.00 2.06 2.06 2.08 N/A
Petroleum/Other™ . ... ... . ... i 0.39 0.19 0.19 0.18 3.7%
NaturalGas ...........coivviiieiennnnnn 0.57 8.57 8.64 8.61 14.5%
Renewable ....................coivint, 6.22 .1 9.87 11.61 3.2%
Total Nonutility Generation ... ............. 718 18.53 20.76 2248 §.9%
End-Use Prices™
(1992 cents per kilowatthour)
Residantial ................ ...l 9.7 1.1 1.9 12.6 1.3%
Commercial . ....... ... vt 8.7 8.2 79 8.1 0.3%
Industrial . .......... 73 71 7.0 71 0.1%
Transportation . ...t 7.0 7.4 73 73 0.2%
All Sectors Average ..................... 8.7 8.9 9.1 9.4 0.4%
Price Components'
(1992 cents per kilowatthour)
Capital Component . .............c.oovvnns 33 3.5 32 3.3 0.0%
Fuel Component ...........cvvnrerenenns 1.4 1.2 1.4 1.3 -0.6%
O8M Component ... ........ovviivenn 3.6 3.6 36 3.6 0.0%
Wholesale Power Cost . .................... 0.4 0.7 0.8 1.3 5.9%
Total ..o e 8.7 8.9 9.1 94 0.4%
Fuel Consumption (trilllon Btu) .............. 0.31 0.29 0.32 0.26 -1.0%
Utilities"
Coal .o e 0.16 0.15 0.14 0.14 0.7%
Natural Gas ...............ccoiieiinnen 0.07 0.07 0.07 0.08 0.6%
Ol o 0.29 0.19 0.21 0.15 -3.2%
Nonutilities"
Coal ..o 0.00 0.02 0.62 0.02 N/A
Natural Gas ...........ccoviriiennnnn.. 0.02 0.08 0.08 0.08 7.1%
Ol e 0.c0 0.00 0.00 0.00 N/A
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Table 44. Electric Power Data and Projections for the EMM Region
Northeast Power Coordinating Council/New England (NPCC/NE) (Continued)

Reference Case Annual
Electricity Supply and Demand ‘mo
1990 2000 2008 2010 (porcent)
Emissions (million short tons)'"
TotalCarbon . ... 10.06 10.28 10.57 9.58 0.2%
Carbon Dioxide .......................... 36.87 an 38.74 35.12 -0.2%
SullurDioxide . ... ....... ... 0.25 0.19 0.20 0.17 -2.0%

'Net summer capability is the steady hourly output that generating equipment is expected to supply to system load (exclusive of auxiliary power),
as demonstrated by tests during summer peak demand.

“Includes oil-, gas-, and dual-fired capability.

*Other includes methane and propane and blast furnace gas.

‘Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power,

*Cumulative additions after December 31, 1990.

*Includes small power producers, indepandent power producers, and exempt wholasale genarators, which produce electricity for sales to
utilities.

’Nameplate capacity is reported for nonutilities. Nameplate capacity is designated by the manutacturer.

‘Other includes hydrogen, sullur, batteries, chemicals, fish oil, and spant sulfite liquor.

*Includes cogenerators a. idustrial, commercial, and other facilities whose primary function is not electricity production. Nameplate capacity
is reported for nonulilities. Nameplate capacity is designated by the manufacturer.

“Generation to meet system load by source.

Hincludes small power producers, independent power producers, and exempt wholesale generators, which praduce electricity for delivery to
electric utilities.

"0ther includes mathane, propane, and blast furnace gas.

"Includes conventional hydroelectric, geothermal, wood, wood wasle, municipal solid wasta, other biomass, solar and wind power.

"Includes cogeneration at industrial, commarcial, and other facilities whose primary function is not electricity production.

“Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spend sulfite liquor.

“Prices represent average revenue per kilowatthour.

Yin the end-use energy consumptions tables, projected fuel consumption in the utility sector includes fuel used by independent power producers.
In this table, fuel used by independent power producers Is included in the nonutility category.

"Includes fuel consumption by independent power producers and exempt wholesale generators, which produce elaectricity for sales to
utilities.

“Estimated emissions from utiliies and independent power producers.

EMM = Electricty market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 (except for nonutility generation and prices): Energy information Administration (EIA), Electric Power Annual 1681,
DOE/EIA-0348(91) (Washington, D.C., February 1993). 1890 Nonutility generation: Form EIA-861, *Annual Electric Utility Report” and the Form
EIA-867, "Annual Nonutility Power Producer Report." The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filed by electric wtilities reporting the energy received. Because the Form EJA-861 collscts data from the universe of utilities, these data are

used for elactricity sold 1o utilities. Own use data is from Form EIA-867. Prices and all projections: £iA, AEO 1894 National Energy Modeling
System run AEO94B.D012210834.

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



Table 45. Electric Power Data and Projections for the EMM Region

Southeastern Electric Reliability Council/Florida (SERC/STV)

Reference Case Annual
Electriclty Supply and Demand “ﬁ,‘;‘o’_‘;‘;“ .
1960 2000 2005 2010 (porcent)
Electricity Generating Capacity'
(gigawatts)
Utilities
Capaclty
CoalSteam . ...........coviviinnrinenns 8.88 9.30 9.30 12,39 1.7%
Other Fossil Steam® ...................... 13.50 1282 12,04 11.54 -0.8%
Combined Cycle ............coovvievnenn, 0.64 379 3.96 3.96 9.6%
Combustion TurbineDiesel . ................ 4.47 5.72 5.73 573 1.3%
NuclearPower .., ............coooviuennn 3.83 3.83 3.83 2.50 21%
Pumped Storage/Other’ ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ............................ 0.05 0.05 0.05 0.05 N/A
Total Utiitties Capability ................. 31.34 35.21 34.91 36.16 0.7%
Cumulative Planned Additions®
CoalSteam ................covviinn 0.00 0.44 0.44 0.44 N/A
Other Fossil Steam® ...............couvve.. 0.00 0.00 0.00 0.00 N/A
Combined Cycle .........ccovvvvvvniinen 0.00 3.18 333 333 N/A
Combustion TurbineDiesel ................. 0.00 1.29 1.34 1.34 N/A
NuclearPowsr ..................cvvnen. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® . .................. 0.00 0.00 0.00 0.00 N/A
Renewable® .. ............ ..ol 0.00 0.00 0.00 0.00 N/A
Total (planned) . .........ovvvivnnienne, 0.00 4.88 8.11 8.11 NA
Cumulative Unplanned Additions®
CoalSteam ,...........coviinveniinnn 0.00 0.00 0.00 3.09 N/A
Other Fossii Steam® ...................... 0.00 0.00 0.00 0.00 N/A
Combined Cycle .............coovvvinenn. 0.00 0.00 0.00 0.00 N/A
Combustion Turbine/Diesel ................. 0.00 0.00 0.00 0.00 N/A
NuclearPower .................ccoven. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ............... ..., 0.00 0.00 0.00 0.00 N/A
Total (unplanned) .............cco0uene . 0.00 0.00 0.00 3.09 NA
Cumulative Total Utility Additions .......... 0.00 4.88 5.1 8.20 NA
Cumulative Utility Retirements ............. 0.00 1.03 1.55 3.39 NA
Nonutliities (excludes cogenerators)’
Capactty’
CoalSteam .........c.ooviiiinnnnninen 0.00 0.00 0.00 1.64 N/A
Other Fossil Steam® . ..................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ...............oovvinn 0.00 0.29 0.72 0.77 N/A
Combustion TurbineDlesel ................. 0.00 0.12 0.12 0.12 N/A
NuclearPawer ................cccovuenen, 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' .............ooiiiniiiine, 0.33 0.57 0.60 0.72 4.1%
Total Nonutilities Capabliity .............. 0.33 0.97 1.44 3.26 12.2%
Cogenerators’ .............covvveeennnn 2.04 247 2.48 2.49 1.0%
Electricity Demand
(billion kilowatthours)
Residential . ...............cooiiiiienl, 53.74 61.79 65.19 69.42 1.3%
Commercial/Other . ...........covvvvinnen. 43.10 52.60 56.97 60.91 1.7%
Industrial . ... e 38.57 46.95 51.50 55.84 1.9%
Transportation ..........c..iiiiiiiienon 0.78 1.15 1.83 2.68 6.4%
TotalSales . .........ccoovvuvvinenannna. 136,20 162.50 175.50 198.88 1.6%
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Table 45. Electric Power Data and Projections for the EMM Region
Southeastern Electric Reliability Council/Florida (SERC/STV) (Continued)

Reference Case Annual
Growth
Electricity Supply and Demand 1990-2010
1080 2000 2008 2010 (povcent)
Net Energy for Load (billion kilowatthours)"
Net International Electricity Imports ............ 0.00 0.00 0.00 0.00 N/A
Net Interragional Electricky Imports ............ 26.68 18.50 21.01 23.80 -0.6%
Purchases from Nonutifities
(including cogeneratore)® .................. 2.43 592 9.61 20.54 11.3%
Qeneration by Utilities . . .................... 117.60 150.31 156.43 143.01 1.0%
Total Net Energy for Load ................. 14680 17412 167.08 187.35 1.2%
Generation by Fuel Type
(bitlion kilowatthours)
Utilty Generation
Lo | 53.17 54.92 55,08 59.99 0.6%
Pelroloum ...t 25.08 29.68 3264 2.3 0.4%
Natural Gas ............coviiiiiiiiiinnn 17.40 40.52 43.65 39.34 42%
Nuelaar . ... i 21.78 25.07 24,64 16.33 1.4%
Pumped Storage/Other™ . .................. 0.00 0.00 0.00 0.00 N/A
Renewable™ ...t 0.18 0.12 0.12 0.12 2.0%
Total Utliity Generation . ............ e 117.60 180.31 16043 143.01 1.0%
Cogenerators (billion kilowatthours) ........ 5.3 0.38 6.83 1.30 1.6%
Nonutiiity Generation including Cogeneration
(billion kilowatthours)
oAl ... e 0.00 0.00 0.00 10.06 N/A
Petrolsum/Cther™ . ................cooees. 0.00 0.00 0.00 0.00 N/A
Nalural Gas ...............covvvinninnen 0.00 2.65 6.04 5.99 54.5%
Renewable ........................ounn 17 2.76 3,05 3.98 41%
Total Nonutility Generation . ............... .n §.42 9.10 20.01 12.9%
End-Use Prices"
(1982 cents per kilowatthour)
Residential ..................c.ciinne. 9.1 9.0 9.6 10.1 0.5%
Commercial . ........oovvvriiiiaa 15 7.5 7.9 8.1 0.3%
Industral . ... 7.2 7.0 7.3 7.4 0.1%
Transportation . ............. il 45 45 45 4.4 0.2%
AllSectors Average . .................... 8.1 19 8.3 8.6 0.3%
Price Components™
(1992 cents per kilowatthour)
Capital Component ....................... 2.7 23 2.1 1.9 1.7%
FuglComponent ................c.ccuvnun 1.9 2.4 2.8 2.8 1.9%
O&M Component . ..........covevvnnnennn. 26 2.6 27 2.8 0.1%
Wholesale Power Cost ... .................. 0.8 0.6 0.8 1.2 2.0%
Total ... 8.1 7.9 8.3 8.6 0.3%
Fuel Consumption (trilion Btu) .............. 0.26 0.35 0.41 0.45 2.0%
Utilities"”
C0al ... e 0.53 0.55 0.55 0.60 0.6%
NaturalGas ...............coiieinninnen 0.19 0.44 0.47 0.43 4.1%
Ol o 0.26 0.32 0.36 0.30 0.8%
Nonutiltties"
€08l .. 0.00 0.00 0.00 0.10 N/A
Natural Gas ...........ccovvivivninnnns. 0.00 0.03 0.05 0.05 N/A
Ol o e 0.00 0.00 0.00 0.00 N/A
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Table 45. Electric Power Data and Projections for the EMM Reglon
Southeastern Electric Rellability CouncliFlorida (SERC/STV) (Continued)

Reference Case Annual
Growth
Electricity Supply and Demand 1900-2010
1990 2000 2008 2010 (porcent)
Emissions (million short tons)'
TotalCarbon ...................coounnt, 21.60 27.17 26.69 30.80 1.8%
CarbonDioxide .......................... 79.21 99.61 106.21 112.20 1.6%
SulurDioxide ... ..................cov..l. 0.68 0.49 028 0.25 -4.8%

'Net summer capability is the steady hourly output that generating equipment is expectad to supply to system load (exclusive of auxiliary powaer),
as demonstrated by tests during summer peak demand.

Yincludes oil-, gas-, and dual-fired capability.

0ther includes methane and propane and blast furnace gas.

‘Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

‘Cumulative additions atter December 31, 1890,

YIncludes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for sales to
utilities.

’Nameplate capacity is reported for nonutilities. Nameplate capacity is designated by the manutacturer.

‘Other inciudes hydrogen, sultur, batteries, chemicals, fish oll, and spent sulfite liquor.

YIncludes cogenerators at industrial, commercial, and other facilities whose primary function is not alectricity production. Namepiata capacity
is reported for nonutilities. Nameplate capacity is designated by the manufacturer.

*Genaration to mee! system load by source.

Mincludes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for delivary to
elactric utilities.

Y0ther includes methane, propane, and blast furnace gas.

“includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other blomass, solar and wind power.

“includes cogeneration at industrial, commercial, and other tacilities whose primary function is not electricity production.

"Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spend sulfite liquor.

"Prices represent average revenue per kilowatthour.

in the end-use enargy consumptions tables, projected fuel consumption in the utility sector includes fuel used by independant powaer producers.
in this table, fuel used by independent power producers is included in the nonutility category.

Yincludes fuel consumption by indepandent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

"“Estimated emissions from utilities and independent power producers.

EMM = Electricty market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 (except for nonutility generation and prices): Energy Information Administration (EIA), Electric Power Annual 1091,
DOE/EIA-0348(91) (Washington, D.C., February 1993). 1890 Nonutility generation: Form EIA-861, *Annual Electric Utility Report® and the Form
ElA-867, “Annual Nonutility Power Producer Report.” The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filed by electric utilities reporting the energy received. Because the Form EIA-861 collects data from the universe of utilities, these data are

used for electricity sold to utilities. Own use data is from Form E!A-867. Prices and all projections: EIA, AEO 1994 National Energy Modeling
System run AEO94B.D1221834.
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Table 46. Electric Power Data and Projections for the EMM Region

Southeastern Electric Reliability Council/excluding Florida (SERC/STV)

Referance Case Annual
Electrichy Supply and Demand o o
1990 2000 2008 2010 (porcent)
Electricity Generating Capacity'
(glgawatts)
Utilities
Capaclty
CoalSteam ............ccoovvvivennins, 81.91 62.00 61.23 66.20 0.3%
Other Fossil Steam® ..................... 3.2 2.61 2,30 2.20 1.9%
CombinedCycle . ....................... 0.61 1.08 3.64 5.22 11.3%
Combustion TurbineDiesel . ............... 6.35 11.83 1713 11.67 3.1%
Nuclear Power ..............c..coouvnnt. 25.91 28.92 30.13 20.45 0.8%
Pumped Storage/Other® ... .............. 4,50 6.78 6.78 6.78 2.1%
Renewable’ ................ ...l 11.18 11.18 11.18 11.18 N/A
Total Utllities Capability ................ 13.12 124.39 127.00 13272 0.8%
Cumulative Planned Additions’
CoalSteam ...........covvivineennnnn. 0.00 1.1 1.7 1N N/A
Other Fossil Steam® . .................... 0.00 0.00 0.0 0.00 N/A
CombinedCyele . ..............oiiunnn 0.00 0.52 1.29 1.29 N/A
Combustion TurbineDiesel ................ 0.00 5.54 6.59 6.59 N/A
NuclearPawer ......................... 0.00 355 476 4.76 N/A
Pumped Storage/Other’ . ................. 0.00 2.28 2.28 2.28 N/A
Renewable' . ... ... ..... .. ..., 0.00 0.00 0.00 0.00 N/A
Total (planned) ...............ocoenun 0.00 13.60 16.63 16.63 NA
Cumulative Unplanned Additions®
CoalSteam .................cc.ovinns 0.00 0.00 0.00 6.11 N/A
Other Fossil Steam® . .................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ...............ovuinnn 0.00 0.00 1.82 3.39 N/A
Combustion Turbine/MDiesel . ............... 0.00 0.00 0.00 0.00 N/A
NuclearPower ......................... 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other’ . ................. 0.00 0.00 0.00 0.00 N/A
Renewable' .............. .. ... 0.00 0.00 0.00 0.00 N/A
Total (unplanned) ..................... 0.00 0.00 1.82 9.50 NA
Cumulative Total Utility Additions 0.00 13.60 18.45 2613 NA
Cumulative Utility Retirements ............ 0.00 2.41 4.65 8.62 A
Nonutilities (exciudes cogenerators)’
Capacity’
CoalSteam . ............cccvvivivnn.ns 0.00 0.16 0.16 0.16 N/A
Other Fossil Steam® . .................... 0.00 0.0 0.00 0.00 N/A
CombinedCycle . ................ooiint. 0.25 1.00 2.33 497 16.1%
Combustion TurbineMiesel . ............... 0.00 0.31 0.31 0.31 N/A
NuclearPower ................. ... 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® . ................. 0.00 0.00 0.00 0.00 N/A
Renewable' . . .............. L. 0.24 0.42 1.26 2.10 11.6%
Total Nonutliities Capabllity ............. 0.49 1.90 4.07 7.55 14.7%
Cogenerators’ ................coooenes .63 9.03 9.06 .09 0.3%
Electricity Demand
(billion kilowatthours)
Residential . ............. ...t 170.34 191.42 200.00 210.91 1.1%
Commercial/Other . ...........coovvevinn. 123.10 147.78 167.91 166.38 1.5%
Industrial . ... e 158.59 193.54 212.30 230.19 1.9%
Transportation . .........c...ciiiiiiiinn 2.44 3.51 5.49 1.97 6.1%
TotalSales ..........covvveevieinnnnnnn 454.46 §36.24 §75.1 615.46 1.5%
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Table 468. Electric Power Data and Projections for the EMM Region

Southeastern Electric Reliability Council/excluding Florida (SERC/STV)

(Continued)
Reference Case Annual
Electricity Supply and Demand Growth
1900-2010
1600 2000 2008 2010 | arcent)
Net Energy for Load (bitiion idlowatthours)"®
Net International Electricty Imports ............ 0.00 0.00 0.00 0.00 NIA
Net Interregional Electricity Imports ............ -4.41 13.20 -18.62 -21.00 9.5%
Purchases from Nonutilties
{including cogenerators)’’ ... ............... 8.50 15.95 31,54 45,01 8.7%
Generation by Utilities . . ... ................ 479.24 578.72 611.26 663.49 1.6%
Total Net Energy for Load ................. 40333 581.46 0624.28 681.40 1.7%
Generation by Fuel Type
(biliion idlowatthours)
Utiity Generation
008l . e 289.25 331.04 336.80 392.07 1.6%
Petroleum . .............cciiiiii 1.89 1.83 292 217 0.7%
NaturalGas ...............cccvviiiinn., 442 1279 20.39 30.01 10.0%
Nuclear ........ocoinii i 147.00 197.68 206.78 203.87 1.8%
Pumped Storage/Other™ ................... -0.99 -3.35 -3.36 -3.37 8.3%
Renewable™ ...........c.covvvrviieniin 37.67 38.73 38.73 38.73 0.1%
Total Uility Generation . . ................. 47924 §78.72 61120 683.49 1.6%
Cogenerators (billion idlowatthowrs)* ........ 218 28,40 3022 32,08 1.0%
Nonutility Generation including Cogeneration
(blllic kilowatthours)
008l .. e 0.00 0.98 1.01 1.01 N/A
Petroleum/Other™ . ...................... 0.01 0.00 0.00 0.00 N/A
Natural Gas ..........c.vviveeninnnnnns 0.04 448 14.48 22.50 N.4%
Renewable ....................cvivnnn 0.85 2.45 7.68 1291 14.6%
Total Nonutliity Generation . ............... 0.90 7.91 23.18 36.42 203%
End-Use Prices"
(1992 cents per idlowatthour)
Residential ............ ... oo 7.9 1.7 8.0 85 0.4%
Commercial . ................c.iiiinn 1.3 6.9 8.7 6.7 0.4%
Industrial ... ..... ... 5.0 46 45 48 0.5%
Teansportation .. ....... ... 45 4.4 43 4.4 -0.1%
Al Sectors Average ..................... 6.7 8.4 6.3 85 02%
Price Components'*
(1992 cents per idiowatthour)
Capital Component ....................... a1 27 2.4 25 1.2%
Fuel Component . ...............coovins 1.3 1.4 15 186 1.0%
O&M Component . ........ovvvvivennnn... 23 23 23 23 0.1%
Wholesale PowerCost . ................c... 0.0 0.0 0.1 0.1 N/A
Total ... e 6.7 6.4 6.3 85 0.2%
Fuel Consumption (trilllon Btu) .............. 0.03 v.08 0.19 0.23 11.6%
Utitities"”
Coal .. e 2.87 3.21 3.26 3.81 1.4%
NaturalGas ............covinnivnininn, 0.06 0.20 0.33 0.31 9.0%
Ol o 0.02 0.03 0.05 0.03 2.8%
Nonutilities”
oAl L. e 0.00 0.01 0.01 0.01 N/A
Natural Qas . .........coovvvevvinnininn 0.01 0.05 0.13 0.18 18.5%
Ol e 0.00 0.00 0.00 0.00 N/A
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Table 46. Electric Power Data and Projections for the EMM Region
Southeastern Electric Reliability Council/excluding Florida (SERC/STV)

(Continued)
Relerence Case Annual
Electrichty Supply and Demand 1%0
1990 2000 2005 210 | caroont)
Emisalons (million short tons)"”
TOta CBIBON - v eeeeeninnns 7201 8492 80.91 104.31 1.9%
Carbon DIOKId8 ...+ 264,05 31137 320,67 38247 1.0%
SUNITDIONE . e 3.16 131 1.19 1.16 49%

'Net summer capabifity is the steady hourly output that generating equipment is expected to supply to system load (exclusive of auxiliary power),
as demonstrated by tests during summer peak demand.

¥ncludes oil-, gas-, and dual-fired capability.

30ther includes methane and propane and blast furnace gas.

‘Includes conventional hydroselactric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

SCumulative additions after December 31, 1990.

%inciudes small power producers, independent powaer producers, and exempt wholesale generators, which produce electricity for sales to
utilities.

"Nameplate capacity is reported for nonutilities. Nameplate capacity is designated by the manutacturer.

*Other includes hydrogen, sulfur, batteries, chemicals, fish oli, and spent sulfite liquor.

‘Includes cogenerators at industrial, commercial, and othet facilities whose primary function is not electricity production. Nameplate capacity
is reported for nonutilities. Nameplate capacity is designated by the manutacturer.

®Geaneration to mest system load by source.

*includes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for delivery to
electric utilities.

"0ther includes methane, propane, and blast furnace gas.

Bincludes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

“Includes cogeneration at industrial, commercial, and other facilities whose primary function is not electricity production.

"*Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spend sulfite liquor.

'*Prices represent average revenue per kilowatthour.

"Inthe end-use energy consumptions tables, projected fuel consumption in the utility sector includes fuel used by independent power produ. ¥s.
In this table, fuel used by independent powsr producers is included in the nonutiiity category.

“includes fuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utitities.

"Estimated emissions from utilities and independent power prod:

EMM = Electricity market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to indepe ng.

Sources: 1990 (except for nonutility generation and prices): gy Information Administration (EIA), Electric Power Annual 1691,
DOE/EIA-0348(91) (Washington, D.C., February 1993). 1990 Nonutility generation: Form ElA-861, "Annual Electric Utility Report* and the Form
EIA-867, *Annual Nonutility Power Producer Report.“ The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filed by electric utilities reporting the energy received. Bacause the Form EIA-861 collacts data from the universe of utilities. these data are

used for electricity sold to utilities. Own use data is from Form EIA-867. Prices and all projections: EIA, AEO 1994 National Energy Modeling
System run AEO94B.D1221934.
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Table 47. Electric Power Data and Projections for the EMM Region

Southwest Power Pool (SPP)

Reference Case Annual
Electrclty Supply and Demand ol
1090 2000 2005 2010 (porcent)
Electricity Generating Capacity'
(glgawatts)
Utillties
Capacity
CoalSteam .........c.cvviiiirinns 27.26 27.36 28.73 31.85 0.8%
Other Fossil Steam? . .................... 30.11 27.86 25.69 2473 -1.0%
CombinedCycle ........oviviiiennn, 11 1.21 1.56 1.56 1.7%
Combustion Turbine/iesel ................ 416 472 496 513 1.0%
NuclearPower . .............c..cooaint. 5.89 5.89 5.89 5.89 N/A
Pumped Storage/Cther® .................. 0.51 0.51 0.51 0.51 N/A
Renewable® . ..........cceviiiiiiiiiis 2.43 2.51 2,51 2,51 0.2%
Total Utilities Capability ................ 71.46 70.06 69.83 7217 0.0%
Cumulative Planned Additions’®
CoalSteam ...........oovvvvvniine... 0.00 0.36 1.96 1.96 N/A
Other Fossil Steam? ..................... 0.00 0.87 0.97 0.97 N/A
CombinedCycle . .........oovvvvinnnnnn 0.00 0.16 0.51 0.51 N/A
Combustion TurbineDieset ................ 0.00 0.74 1.25 1.44 N/A
Nuclear Power ...........c.cceevnennnnn. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® .................. 0.00 0.00 0.00 0.00 N/A
Renewable' .........c.coviiiiiiiinntn. 0.00 0.08 0.08 0.08 N/A
Total (plamned) ................c0vu 0.00 2.21 4.78 4.97 NA
Cumulative Unplanned Additions’
CoalSteam ........cvvivvvvivinnenn.. 0.00 0.00 0.00 3.39 N/A
Other Fossli Steam® ..................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ....................... 0.0¢ 0.00 0.00 0.00 N/A
Combustion Turbine/Diesel ................ 0.00 0.00 0.00 0.00 N/A
NuclearPower ...............covventn. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other’ .................. 0.00 0.00 0.00 0.00 N/A
Renewable' . ...........ooviiiiiiinn, 0.00 0.00 0.00 0.00 N/A
Total (unplanned) ..................... 0.00 0.00 0.00 3.39 NA
Cumulative Total Utility Additions . ........ 0.00 2.21 478 8.36 NA
Cumulative Utility Retirements ............ 0.00 3.60 6.48 1.72 NA
Nonutilitles (excludes cogenerators)’
Capacity’
CoalSteam ...........vvvivniiiiiin 0.00 0.00 0.00 0.00 N/A
Other Fossil Steam® ...................... 0.04 0.06 0.06 0.06 1.2%
CombinedCycle . ........covvvvvvnnninne. 0.00 0.00 0.00 0.09 N/A
Combustion Turbine/Diesel ................ 0.10 0.10 0.76 1.99 15.9%
Nuclear Power .............cccovvvvnnn.. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® .................. 0.00 0.00 0.00 0.00 N/A
Renewable! ......... ... ciiiiiiinn, 0.01 0.13 0.47 0.90 24.5%
Total Nonutilities Cepablity ............. 0.16 0.20 1.28 3.03 15.9%
Cogenerators’ ..................c..u.t, 4.00 3.50 3.52 355 -0.6%
Electricity Demand
(biliion idlowatthours)
Residential ...............c..coiiiiiit, 83.96 88.25 90.34 93.60 0.5%
Commercial/Other . ...........cooivinnvn.e. 67.92 75.93 78.26 78.68 0.7%
Industrial ........ .o i 84.16 101.45 110.63 119.25 1.8%
Transportation .......... ... .ot 1.27 1.80 2.7 3.95 5.8%
votalSales ............coviviiiiinienes 23731 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)

Referonce Case Annual
Electricity Supply and Demand ot
1990 2000 2005 2010 (percent)
Net Energy for Load (billion idlowatthours)"®
Net International Elactricity Imports ............ 0.00 0.00 0.00 0.00 N/A
Net Interregional Electricity imports ............ 18.51 9.04 5.83 12.34 -2.0%
Purchases from Nonutilities
(including cogenerators)™ . ................. 3.51 6.34 10.28 15.67 7.8%
Generation by Utilities . . .................... 282,63 287.84 300.02 303.09 0.4%
Total Not EnergyforLoad ................. 304.66 303.22 316.13 331.10 0.4%
Generation by Fuel Type
(bittion kilowatthours)
Utility Generation
C08l .o e 167.00 189.36 195.70 209.99 1.2%
Potroloum ...........coviiiiiniiiiinn. 1.12 0.63 0.92 0.80 -1.7%
Netural Gas ...............ccccvnvnnnnne. 69.04 63.86 69.19 58.28 -0.8%
NUCIBAr ... e 37.23 21.20 27.42 27.23 -1.6%
Pumped Storage/Other™ . .................. 0.35 -0.44 -0.44 -0.44 N/A
Renewable’ ........................ ... 7.90 7.24 7.24 7.24 -0.4%
Total Utility Generation . .................. 282.63 287.04 300.02 303.09 0.4%
Cogenerators (billion kilowatthours)'* ........ 2717 BnY 35.75 38.12 1.7%
Nonutility Generation including Cogeneration
(billion Kiowatthours)
C0al i e e 0.00 0.00 0.00 0.00 N/A
Petroleum/Other™ . .............coovnennts 0.00 0.00 0.00 0.00 N/A
Natural Gas ...........ccovevvnvneannnns 0.09 0.51 213 4.97 21%
Renewable ............................. 0.10 0.87 3.01 5.40 22.1%
Total Nonutility Generation . ............... 0.19 1.38 513 10.37 2.1%
End-Use Prices'
(1992 cents per kilowatthour)
Residential ...............ccoiiiiiiiin 1.7 7.7 8.3 9.6 1.1%
Commerclal . ............cociiiiinnnen. 6.8 A 7.5 8.7 1.2%
Industrial . ............ e 45 46 4.9 5.5 1.1%
Trangportation . ............coiiiiiiia 4.0 40 41 4.4 0.5%
AliSoctors AVerage ............o.eoenens 6.3 6.3 6.7 16 1.0%
Price Components'
(1992 cents per kilowatthour)
Capital Component . ...........c.cccvvnvvenn 2.0 1.8 1.9 2.3 0.5%
FuelComponent ............ccoevvevnennn 1.6 1.8 2.0 2.4 2.0%
O&M Component . ........ovvveninenenens 24 25 2.5 26 0.3%
Wholesale PowerCost . .................... 0.2 0.2 0.2 0.4 3.4%
Total ... 6.3 6.3 6.7 7.6 1.0%
Fuel Consumption (trillion Btu) .............. 0.01 0.01 0.04 0.06 7.0%
uu"‘b‘"
Coal ... e 1.81 2.05 2.1 2.25 1.1%
NaturalGas .................ccovvininen 0.74 0.68 0.74 0.62 -0.9%
Ol o e e 0.01 0.01 0.01 0.01 -0.8%
Nonutilities'
008l ..t e 0.00 0.00 0.00 0.00 N/A
Natural Gas ............covviveinivnnenn 0.00 0.01 0.02 0.05 22.2%
Ol L 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)

Reference Caso Annual
Electrichty Supply and Demand 1m°
1990 2000 2005 210 | carcent)
Emissions (million short tons)"
TOEICAIBON -+ eevee e eeeeeirens 55.72 62.96 65.97 g8.12 1.0%
Carbon DIoKide .o 20432 230.85 241.89 249.78 1.0%
SUNUTDIOXIGR . v v 098 0.69 075 073 4%

'Net summer capability is the steady hourly output that generating equipment is expacted to supply to system load (exclusive of auxiliary power),
as demonstrated by tests during summer peak demand.

YIncludes oil-, gas-, and dual-fired capability.

*Other includes methane and propane and blast furnace gas.

‘Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

*Cumulative additions after Decamber 31, 1890.

*Includes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for sales to
utilities.

"Nameplate capac -, is reported for nonutilities. Nameplate capacily is designated by the manufacturer.

*Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

%Includes cogenerators at industrial, commercial, and other facilities whose primary function is not electricity production. Nameplate capacity
is reported for nonutilities. Nameplate capacity is designated by the manufacturer.

YGeneration to meet system load by source,

Mincludes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for delivery to
slectric utilities.

“Other includes maethane, propane, and blast furnace gas.

Yinciudes conventional hydroelectric, geothermal, wood, wood waste, municipa! solid waste, other biomass, solar and wind power.

"“Includes cogeneration at industrial, commercial, and other facilities whose primary function is not electricity production.

“Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spend sulfite fiquor.

*prices rapresent average revanue par kilowatthour.

""In the end-use energy consumptions tables, projected fuel consumption in the utility sector includes fusl used by independent power producers.
In this table, fue! used by independent power producers is included in the nonutility category.

"Includes fuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

“Estimated emissions from utilities and independsnt power producers.

EMM = Electricity market module.

O&M = Operation and maintenance,

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1900 (except for nonutility generation and prices): Energy Information Administration (EIA), Efectric Power Annual 1991,
DOE/EIA-0348(91) (Washington, D.C., February 1893). 1800 Nonutility generation: Form EIA-861, "Annual Electric Utility Report® and the Form
EIA-867, “Annual Nonutility Power Producer Report.* The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filed by electric utilities reporting the energy received. Because the Form EIA-861 collects data from the universe of utilities, these data are

used for electricity sold to utilities. Own use data is from Form E(A-867. Prices and all projections: EIA, AEQ 1884 National Energy Madeling
System run AEO948.D1221934.
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Table 48. Eiectric Power Data and Projections for the EMM Region

Western Systems Coordinating Council/Northwest Power Pool Area

(WSCC/NWP)
Reference Case Annual
Electricity Supply and Demand o
1990 2000 2005 2010 (percent)
Electricity Generating Capacity'
(glgawatte)
Utilities
Capaclty
CoalSteam ............cc.vvivivviiinnn 11.12 10.87 11.27 11.30 0.1%
Other Fossi Steam® . ...........cc.vvuvens 0.79 0.57 0.47 0.42 -3.2%
CombinedCycle .............oovvvuvnnn. 0.49 1.46 5.28 8.16 15.1%
Combustion Turbine/Diesel ................. 1,02 1.30 1.30 1.30 1.2%
NuclearPower ................ccvvvvvnn 2.20 1.10 1.10 1.10 -3.4%
Pumped Storage/Other® ................... 0.31 0.31 0.31 0.31 N/A
Renawable® ................cooviiinnns .12 34,63 34,83 34.83 0.1%
Total Utilities Capabllity ................. £0.06 50.24 54.67 57.42 0.7%
Cumulative Planned Additions®
CoalSteam ..........ccvviiiiiivninn.. 0.00 0.00 0.40 0.40 N/A
Other Fossil Steam® ............covunnnn.. 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ............covvvvvnnn, 0.00 0.41 0.41 0.41 N/A
Combustion TurbineDiesel ................. 0.00 0.16 0.16 0.16 N/A
Nuclear Power .............cccovveiinnns 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ...............ccoiiiiiiins 0.00 0.62 0.52 0.62 N/A
Total (planned) . ..........covvvniinn, 0.00 1.08 1.48 1.48 NA
Cumulative Unplanned Additions’
CoalSteam ..............ccovvvviinnnn 0.00 0.00 0.00 0.02 N/A
Other Fossil Steam® ...................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle ............coovvuivvnnn. 0.00 0.56 4,38 7.26 N/A
Combustion Turbine/Diesel . ................ 0.00 0.13 0.13 0.13 N/A
NuclearPower ....................0vvun 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® . .................. 0.00 0.00 0.00 0.00 N/A
Renewable® ..............coiiiiiin. 0.00 0.00 0.20 0.20 N/A
Total (unplanned) ..............c.eeennns 0.00 0.69 an 7.61 NA
Cumulative Total Utility Additions .......... 0.00 1.n 6.19 9.00 NA
Cumuiative Utility Retirements ............. 0.00 1.62 1.72 1.77 NA
Nonutilities (excludes cogenerators)®
Capacity’
CoalSteam ..........ccviviviniinnnn 0.04 0.15 0.15 0.15 6.6%
Other Fossil Steam® ..................co0s 0.00 0.00 0.00 0.00 N/A
CombinedCycle . .........covvvviiiinn 0.00 3.65 365 388 N/A
Combustion TurbineDlesel ................. 0.00 1.06 1.06 1.06 N/A
NuclearPower . ................coiiut 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ....... ..ol 0.32 1.14 1.27 2.19 10.1%
Total Nonutiiities Capabllity .............. 0.36 6.00 6.12 7.28 16.2%
Cogenerators’ .....................ceues 0.39 0.49 0.49 0.49 1.2%
Electricity Demand
(blilion kilowatthours)
Residential . ...........covvviiiiiiiii 62.47 68.38 70.71 73.98 0.8%
Commercial/Other ... .........cocovvuvint 69.89 85.68 92.13 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 ...............ovviviiienen, 196.85 23065 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)
Reference Case Annual
Electricity Supply and Demand .
Net Energy for Load (billion kilowatthours)"
Net International Electricity Imports ............ 2.19 -0.61 -0.23 0.18 11.7%
Net Interreglonal Electricty Impots ............ -28.41 -35.25 -40.22 -40.15 1.7%
Purchases from Nonutilities
(including cogensrators) . ................. 3.32 38.70 37.03 37.42 12.8%
Generation by Utilities . ..................... 239.31 253,36 28554 302.68 1.2%
Total Net EnergyforLoad ................. 21641 256.19 282.11 300.13 1.6%
Generation by Fuel Type
(billion kilowatthours)
Utility Generation
L7 | 76.88 78.24 80.43 80.67 0.2%
Patroleum ... ... e 0.30 0.15 0.16 0.06 -1.7%
Natural Gas . .........ccovvivnenennnnens 2.48 1413 42.74 59.66 17.2%
Nuclear ......ooveeiii i 11.82 719 747 147 -2.5%
Pumped Storage/Other® . .................. 0.00 -0.59 -0.59 -0.59 N/A
Renewable™ ................ccoiiiihis. 147.83 154,24 15563 188,71 0.3%
Total Utility Generation . .................. 230.31 25336 28554 302.68 1.2%
Cogenerators (billion kilowatthowrs)** ........ 3.17 422 448 475 2.0%
Nonutility Generation Including Cogeneration
(billion kilowatthours)
008l . e 0.25 1.04 1.02 1.02 7.9%
Petroleum/Qther™® . ....................... 0.00 0.00 0.00 0.00 N/A
NaturalGas .. ............covvieinnn... 0.00 20.66 2715 21.61 64.7%
Renewable .................coiiviinnn. 1,60 6.83 7.66 13.56 11.3%
Total Nonutility Generation ................ 1.8 3153 35.83 36.19 18.0%
End-Use Prices"
(1992 cents per kilowatthour)
Residential ............ccoiiviiiiiiis, 5.7 6.4 7.0 7.5 1.4%
Commerelal . ........cooitiiiii 5.2 55 5.7 6.3 1.0%
Indugtrial . .......... 2.8 29 3.0 3.3 0.8%
Trangporation . ... 3.8 4.0 4.3 4.3 0.6%
All Sectors Average . .................... 46 49 5.2 5.6 1.1%
Price Components™
(1992 cents per kilowatthour)
Capital Component .................... ... 1.9 1.8 1.9 1.9 -0.1%
Fuel Component .............covvvvivinnns 0.6 06 09 1.3 3.9%
O&M Component . ........covvvivnnvneinnns 23 2.2 23 2.3 0.0%
Wholesale PowerCost . .................... 0.3 0.3 0.0 0.1 N/A
Total oo e 4.6 4.9 6.2 5.6 1.1%
Fuel Consumption (trillion Btu) .............. 0.01 0.26 0.24 0.19 18.6%
Utilities"
C0al o e 0.79 0.81 0.83 0.84 0.3%
NaturalGas ...... .....c.ocoiiviiiat, 0.03 0.14 0.37 0.49 15.8%
Ol e 0.00 0.00 0.00 0.00 -1.9%
Nonutllities™
107 | 0.00 0.01 0.01 0.01 6.7%
NaturalGas ...........cccoviviiinennn... 0.00 0.25 0.23 0.18 N/A
Ol o 0.00 0.00 0.00 0.00 N/A
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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)
Relerence Case Annual
Electriclty Supply and Demand 13;;';:“0
1990 2000 2006 210 | corcant
Emissions (milion short tons)”
TORI CAIDON . . vvvvere e, 256 279 031 3148 1.7%
Carbon DioKide . ....oooo 82.85 99.10 112,13 117.10 7%
SUBUT DIOKIdR . .o 0.14 0.42 0.13 0.14 0.1%

Net summer capabliity is the steady hourly output that generating equipment is expected to supply to system load (exclusive of auxiliary powaer),
as demonstrated by tests during summer peak demand.

YInciudes oil-, gas-, and dual-fired capability.

Other includes methane and propane and blast furnace gas.

‘Inciudes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

‘Cumulative additions after December 31, 1890.

*Includes small power producers, Independent power producers, and exempt wholesale generators, which produce electricity for sales to
utilities.

"Nameplate capacity is reported for nonutilities, Nameplate capacity is designated by the manufacturer.

*Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

*Includes cogenerators at industrial, commercial, and other facilities whose primary function is not electricity production. Nameplate capacity
is reported for nonutifities. Nameplate capacity is designated by the manufacturer.

%Generation 1o meet system load by source.

Mincludes small power producers, independent power producers, and exempt wholesale generators, which produce electricity for delivery to
electric utilities.

20ther includes methane, propane, and blast furnace gas.

“includes conventional hydroslectric, genthermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

*“Includes cogeneration at industrial, com.ercial, and other tacllities whose primary function is not electricity production.

"Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spend sulfite liquor.

"*Prices represant averags ravenue per kilowatthour.

"Inthe end-use energy consumptions tables, projected fuel consumption in the utility sector includes fuel used by independent power producers.
in this table, fuel used by independent power producers Is included in the nonutility category.

“Includes fuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

“Estimated emissions from utilities and independent power producers.

EMM = Electricity market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to indepandent rounding.

Sources: 1090 (except for nonutiiity generation and prices): Energy information Administration (EIA), Electric Power Annual 1991,
DOE/EIA-0348(91) (Washington, D.C., February 1993). 1990 Nonutility generation: Form EIA-861, *Annual Electric Utility Report* and the Form
E|A-867, "Annual Nonutility Power Producer Report. The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filed by electric utilities reporting the energy received. Baecause the Form EIA-861 collects data from the universe of utilities, these data are

used for electricity sold to utilities. Own use data is from Form EiA-867. Prices and all projections: EIA, AEO 1994 National Energy Modeling
8ystem run AEC94B.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)
Reference Case Annual
Electri Growth
chy Supply and Domnd 1990-2010
1990 2000 2008 2010 (porcent)
Electricity Generating Capacity'
{gigawatts)
Utilities
Capactty
CoalSteam ........coovvviiniiinennnnns 13.05 13.87 13.78 15.02 0.7%
Other Fossi Steam® ...........o.ovvvins 2.66 2.12 1.84 1.57 -2.6%
CombinedCycle ...............covivinnns 0.84 1.48 1.67 1.94 4.3%
Combustion Turbine/Dlesel ................. 1.93 2.53 2.67 2.67 1.6%
Nuclear Power ...........ccoieiiincinine 277 2.7 277 2.7 N/A
Pumped Storage/Other® ................... 0.68 0.79 0.79 0.79 0.8%
Renewable® ...................cooiinll. 3.86 4,03 4,03 5.37 1.7%
Total Utilities Capablillty ................. 279 27.60 2756 30.12 0.8%
Cumulative Planned Additions’®
CoalSteam . ......oover v et 0.00 0.95 0.95 1.50 N/A
Other Fossil Steam® . ..................... 0.00 0.00 0.00 0.00 N/A
CombinedCycle . .............ccoeviint 0.00 0.36 0.55 0.73 N/A
Combustion Turbine/Diesel ................. 0.00 0.25 0.38 0.38 N/A
Nuclear Power ..........c.covvvvvienenen. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other’ ................... 0.00 0.11 0.11 0.11 N/A
Renewable' ...............ccooiiinnnn. 0.00 0.05 0.05 0.05 N/A
Total (planned) . ............coevvinin 0.00 1.73 2.04 2.78 NA
Cumulative Unplanned Additions®
CoalSteam .........covvvvevrenennnnn. 0.00 0.00 0.00 0.82 N/A
Other Fossil Steam® ...........cocvvvnnnns 0.00 0.00 0.00 0.00 N/A
Combined Cycle . .......ovvvvrvininannnn. 0.00 0.25 0.25 0.33 N/A
Combustion Turbine/Diesel ................. 0.00 0.37 0.37 0.37 N/A
NuclearPower .............c.ccivvveienn 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other’ ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ............c.cvviiniiiin... 0.00 0.00 0.00 1.33 N/A
Total (unplanned) ...................... 0.00 0.62 0.62 2.86 NA
Cumulative Total Utility Additions .......... 0.00 235 2.66 5.63 NA
Cumulative Utliity Retirements ............. 0.00 0.79 1.19 1.60 NA
Nonutilities (excludes cogenerators)’
Capactty’
CoalSteam .........covvviiiiiiiiiinnns 0.00 0.00 0.02 0.02 N/A
Other Fossil Steam® . ..........covvvvvrnn. 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ............ccvvvvivnnes 0.00 0.37 1.64 1.64 N/A
Combustion Turbine/Diesel . ................ 0.00 0.00 0.00 0.00 N/A
Nuclear Power ............ccovvevinennns 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® .........covvvnenn. 0.00 0.00 0.00 0.00 N/A
Renewable' ......... e 0.09 0.09 0.23 1.28 14.4%
Total Nonutilities Capablility .............. 0.09 0.46 1.88 293 19.2%
Cogenerators’ ............ccccveneneiens 0.60 0.90 0.90 0.90 2.1%
Electricity Demand
(billion kilowatthours)
Residential ...............cciiiiiiinn. 27.13 31.36 32.94 35.07 1.3%
Commercial/other . .........covvvrveernnnnes 30.80 35.63 36.73 36.68 0.9%
Industrial ....... ... e 29.76 34.32 37.04 39.69 1.5%
Transportation ..........c.c.oeviiiiiiiiiins 0.53 0.79 1.21 1.74 6.1%
TotalSales . ...........ccvvvvinninnnns 88.22 102.09 107.91 113.18 1.3%
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Table 49. Electric Power and Projections for the EMM Region
Western Systems Coordinating Counci/Rocky Mountain Power Area and
Arizona (WSCC/RA) (Continued)

Reference Case Annual
Electri Growth
chy Supply and Demand 1990-2010
1900 2000 2008 2010 (porcent)
Net Energy for Load (billion kilowatthours)'*
Net International Electricity Imports . ........... 0.00 0.00 0.00 0.00 N/A
Net Interreglonal Electricity Imports . ........... -35.02 -35.30 -34.10 -38.87 0.6%
Purchases from Nonutilities
(including cogenerators)™ .................. 2.88 3.69 1413 17.30 9.4%
Qeneration by Utilities . ... .................. 142.89 169.21 163.71 172.05 0.9%
Total Net Energy for Load ................ . 110.78 187.60 143.74 150.48 1.5%
Generation by Fuel Type
(billion idlowatthours)
Utility Generation
Coal ..o e 106.79 108.21 108.47 119.55 0.6%
Potroleum . ... e e 0.26 0.2 0.14 0.01 -15.8%
Natural Gas ..........coovvevrvninninnnns 5.15 2.2 21.78 14.63 5.4%
Nuclear .........ocoovviiii e 20.60 20.58 20.33 20.53 0.0%
Pumped Storage/Other ................... 0.37 037 -0.37 -0.37 N/A
Renewable™ .............veviieinnn... 9.72 13.35 13.36 7.1 3.0%
Total Utlitty Generation . .................. 142.89 169.21 163.71 172.08 0.9%
Cogenerators (billion kilowatthours)** . ....... 1.48 1.04 1.08 212 1.0%
Nonutility Generation including Cogeneration
(billion idlowatthours)
Coal ..o e 0.00 0.00 0.11 0.1 N/A
Petroleum/Other'® . ... .................... 0.00 0.00 0.00 0.00 N/A
Natural Gas .........covvivvivnvinnnnnns 0.00 294 12.74 12.54 N/A
Renewable ..... ................vl, 2.86 0.75 1.28 464 2.4%
Total Nonutility Generation ... ............. 2,08 3.60 14.13 17.30 9.4%
End-Use Prices'
(1902 cents per kilowatthour)
Residential ..........ccoiiiiiiiiiiiiins 9.8 9.6 10.0 10.3 0.2%
Commerclal . ........ooviit e 8.2 76 76 1.7 -0.3%
Industrial . ... 8.6 6.0 6.0 6.0 -0.5%
Transporation . ....v.it it 6.9 7.0 7.0 74 0.2%
All Soctors Average ...............ovuves 8.2 1.7 1.8 79 0.2%
Price Components™
{1992 cents per kilowatthour)
Capital Component ...............cevviunn 45 42 40 4.1 -0.5%
Fuel Component ..............ccovvvnvnnns 2.1 2.0 1.8 2.0 -0.1%
O&M Component . ..........ovviivennnnn, 3.2 3.1 31 31 0.1%
Wholesale Power Cost . .. .................. -1.6 -1.6 1.2 -1.3 -1.0%
Total ... i 8.2 1.7 78 7.9 -0.2%
Fuel Consumption (trilion Btu) . ............. 0.00 0.03 0.11 0.10 19.2%
Utifities"
Coal .t e 1.14 1.16 1.16 1.27 0.5%
NaturalGas ............civiiininninn.s 0.08 0.33 0.24 0.15 4.7%
Ol v e e 0.00 0.00 v.00 0.00 -15.5%
Nonutilities
Coal .ot e 0.00 0.00 0.00 0.00 N/A
NaturalGas ...............ccovvvvennsn 0.00 0.03 0.10 0.10 N/A
Ol e 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 CounciV/Rocky Mountain Power Area and
Arizona (WSCC/RA) (Continued)

Reference Case Annual
Electrichty Supply and Demand 1:‘;;';:‘10
1990 2000 2005 20 | corcent
Emisslons (million short tons)"
TOla CAIBOR v 326 3497 34.90 B2 0.4%
Carbon DIOXIde .+ vver e 12207 128.04 126.14 133,01 0.4%
SUMYT DIOXITR .o 0.27 0.38 0.34 0.35 1.4%

Net summer capability is the steady hourly output that genarating equipment is expected to supply to system load (exclusive of auxiliary power),
as demonstrated by tests during summer peak demand.

?Includes oil-, gas-, and dual-fired capability.

0ther includes methane and propane and blast furnace gas.

‘Includes canventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

*Cumulative additions atter Decamber 31, 1990,

*Includes small power producers, independent power producers, and exempt wholesale generators, which produce elactricity for sales to
utilities.

"Nameplate capacity is reported for nonutilities. (Jameplate capacity is designated by the manufacturer.

Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liguor.

*Includes cogenerators at industrial, commercial, and other facilities whose primary function is not electricity production. Nameplate capacity
is reported for nonutilities. Nameplate capacity is designated by the manutacturer.

"Generation o meet system load by source.

Minciudes small power producers, independent power producers, and exempt wholesale ganerators, which produce electricity for delivery to
electric utilities.

Other includes methane, propane, and blast furnace gas.

Bincludes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

“includes cogeneration at industrial, commercial, and other facllities whose primary function is not electricity production.

"0ther includes hydregen, sulfur, batteries, chemicals, fish oil, and spend suttite liquor.

"*Prices represent average revenue per kilowatthour.

"inthe end-use energy consumptions tables, projected fuel consumption in the utility sector includes fuel used by independent power producers.
In this tabie, fuel used by independant power producers is included in the nonutility category.

"Inciudes fuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

“Estimated emissions from utilities and independent power producers.

EMM = Electricity market module.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 (except for nonutility generation and prices): Energy Informaticn Administration (EIA), Electric Power Annual 1691,
DOE/EIA-0348(81) (Washington, D.C., February 1893). 1980 Nonutility generation: Form EIA-861, “Annual Electric Utility Report* and the Form
EIA-867, "Annual Nonutility Power Producer Report.” The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filed by electric utilities reporting the anergy received. Because the Form E{A-861 collects data from the universe of utilities, these data are

used for electricity sold to utilities. Own use data is from Form EIA-867. Prices and all projections: EIA, AEO 1994 National Energy Modeling
System run AEO848.01221834.
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Table 60. Electric Power and Projections for the EMM Region
Waestern Systems Coordinating Council/California-Southern Nevada Power

(WSCC/CNV)
Reference Case Annual
Electrl Growth
city Supply and Demand 19002010
19%0 2000 2008 2010 (porcent)
Electricity Generating Capacty'
{gigawatts)
Utilities
Capaclty
CoalSteam ..........cvviviunicnnninns 5.19 5.19 8.94 8.53 2.6%
Other Fossil Steam® . ............covveenns 21.87 20.16 19.61 19.21 0.6%
CombinedCycle . .........ovvveeennunns 1.48 253 2.63 253 2.8%
Combustion Turbine/Diesel ................. 1.96 2.72 3.14 3.14 2.4%
Nuclear Power ............ccovevuvininnns 5.79 5.35 5.35 3.19 -2.9%
Pumped Storage/Other® ................... 373 3.83 3.83 3.83 0.1%
Renewable* ..........coooiiiiiiiiiinnn, 12,00 12.49 1273 13.08 0.4%
Total Utilities Capabllity ............... “ 81.70 82.26 84.14 8353 0.2%
Cumulative Planned Addtions®
CoalSteam ..........covvriiininnnennns 0.00 0.00 1.75 2.50 N/A
Other Fossil Steam® ...........ccvvvevenn, 0.00 0.03 0.03 0.03 N/A
Combined Cycle . .....cvvveeeeieiiianas 0.00 0.42 0.42 0.42 N/A
Combustion TurbineDiesel ................. 0.00 0.82 1.24 1.24 N/A
NuclearPower ................c.coueiunn 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other’ ................... 0.00 0.10 0.10 0.10 N/A
Renewable® .............covivviiiiinns 0.00 0.28 0.28 0.28 N/A
Total (planned) .........ccovvviinninnns 0.00 1.68 3.83 458 NA
Cumulative Unplanied Additions’
CoalSteam ...........cciviiiniriiinanns 0.00 0.00 0.00 0.84 N/A
Other Fossil Steam® ..........ccovneennnt. 0.00 0.00 0.00 0.00 N/A
Combined Cycle . .....covviiviniiiiinenns 0.00 0.64 0.64 0.64 N/A
Combustion Turbine/Diesel ................. 0.00 0.00 0.00 0.00 N/A
Nuclear Power .............cccevuvennnn. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable® .............cviiviiiiiiinss 0.00 0.37 0.61 0.96 N/A
Total (unplanned) ............ovivnvanen 0.00 1.0 1.26 245 NA
Cumulative Total Utility Additions ........ cen 0.00 2,66 5.08 7.03 NA
Cumulative Utility Retirements ............. 0.00 3.02 356 6.12 NA
Nonutllities (excludes cogenerators)*
Capactty’
CoalSteam ........ccvviiin it 0.02 0.02 0.02 3.22 20.0%
Other Fossii Steam® . ...........cvveevnnn. 0.13 0.23 0.23 0.23 2.8%
Combined Cycle . .....ovviiiiincninnns 0.14 1.27 2.80 2.80 16.2%
Combustion TurbineDiesel ................. 0.64 0.76 0.76 0.76 0.9%
Nuclear Power . .......cc..viiieiveiinnnes 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable' ..............cciiiiiiinnts 3.84 6.12 7.02 8.40 4.0%
Total Nonutilities Capablillty .............. Am 8.99 1083 15.40 6.0%
Cogenerators’ ............ooviiieiiinns 5.18 489 5.23 5.55 0.3%
Electricity Demand
(blition kilowatthours)
Residential . ...........ccoiiiiiiiiiiiit 69.72 74.46 76.42 79.27 0.6%
Commercial/Other . ........coovivinniinnnns 76.95 96.45 105.33 112.93 1.9%
Industrial .. ... e 70.96 80.93 86.99 92.92 1.4%
Transportation . ........o.ii i 1.62 2.39 3.79 5.51 6.3%
TotalSales . .......c.oovvvvvneneenanianes 219.26 264.23 27253 200.63 1.4%
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Table 50. Electric Power and Projections for the EMM Region
Western Systems Coordinating Council/California-Southern Nevada Power

(WSCC/CNV) (Continued)
Reference Case Annual
Electrl Growth
clty Supply and Demend 1900-2010
1080 2000 2008 2010 (porcent)
Net Energy for Load (blltion iilowatthours)'®
Net International Electricity Imports ............ 4 192 8.55 9.24 51%
Net Interregional Electricity impots ............ 65.58 72.84 76.42 79.49 1.0%
Purchases from Nonutilities
(including cogenerators)! ... ............... 41.16 62.78 78.26 108.49 5.0%
Generation by Utilities . . .................... 128.51 128.08 128.90 116.04 -0.5%
Total Net Energy for Load ................. 230.67 27189 202.14 313.26 1.4%
Generation by Fuel Type
(billion kilowatthours)
Utility Generation
Coal ... 12.27 13.60 280 38.34 5.6%
Petroleum ............ccc i 445 2.72 2.05 0.71 -8.8%
NaturalGas .................c..viunnen 4578 4245 33.16 13.69 -5.9%
Nuclear ........ovi i i 3269 34.24 4N 21.65 -0.8%
Pumped Storage/Qther™ . .................. 1.79 -1.38 -1.38 1.97 N/A
Renewable™ .............ccccvvviinnnan, 3153 36.59 788 39.01 1.1%
Total Utllity Generation . .................. 12081 120.08 128.90 116.04 0.5%
Cogeneiators (billion kilowatthowrs)'* ........ 27.33 30.01 3132 3250 0.9%
Nonutility Generation inciuding Cogeneration
(billion kilowatthours)
Coal ... 0.12 0.12 0.12 21.43 29.5%
Petroleum/Other™ ........................ 0.47 0.00 0.00 0.00 -27.0%
Natural Gas ...............c.coieiiiinn, 6.11 167 15.86 14.30 4.3%
Renewable ......................... ..., 11.39 30.90 37.31 47.07 1.4%
Total Nonutility Generation . ............... 18.10 38.60 83.30 82.80 1.9%
End-Use Prices"
(1962 cente per kilowatthour)
Residential ................. ... ... ... 89 103 141 1.7 1.4%
Commercial . ..., 8.6 9.1 9.6 10.0 0.8%
Industrial . ..... ... o 6.7 6.6 6.9 7.2 0.4%
Transporation ....................... ..., 5.1 5.7 6.0 6.2 1.0%
AllSectors Average ..................... 8.0 8.6 9.1 9.5 0.8%
Price Components'
{1992 conts per kilowatthour)
Capital Component . ..........ccvvvvnven.. 26 27 28 3.0 0.7%
FuelComponent ..............ccvvevinnns 0.9 09 0.8 0.6 1.9%
O&M Component . .......covvvvrinnreannns 29 29 29 29 0.0%
Wholesale Power Cost . .................... 1.6 21 2.5 3.0 3.1%
Total ...ttt e 8.0 8.6 9.1 9.5 0.8%
Fuel Consumption (trillionBtu) .......... e 0.0 0.09 0.18 0.34 9.5%
Utilities”
€08l .\t e 0.13 0.14 0.24 0.38 5,5%
NaturalGas ............cociivnninnnn, 0.48 0.43 0.33 0.13 6.2%
Ol 0.05 0.03 0.02 0.01 -9.1%
Nonutilities'
€0l L. e 0.00 0.00 .00 0.21 20.2%
Natural Gas .........cvvviivinnennnnnnnn 0.01 0.06 0.13 0.12 15.6%
Ol e 0.00 0.00 0.00 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

(WSCC/CNV) (Continued)
Reference Case Annual
Growth
Electricity Supply and Demand 1900-2010
1990 2000 2008 2010 (porcent)
Emissions (million short tons)"
TotalCarbon ..............c.civvniinnn. 8.73 11.28 13.19 18.66 3.9%
CarbonOloxide .......................... 35.14 46.90 56.21 77.06 4.0%
SuburDioxide . ............coviriiiiinn, 0.05 0.06 0.08 0.13 4.6%

*Net summer capability is the steady hourly output that generaling equipment is expected to supply to system load (exclusive of auxiliary power),
as demonstrated by tests during summer peak demand.

Yinciudes oil-, gas-, and dual-fired capability.

¥0ther includes methane and propane and biast furnace gas.

‘Includes conventional hydroslectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

‘Cumulative additions atter December 31, 1980.

%Includes small powsr producers, independent power producers, and exempl wholesale generators, which produce eleclricity for sales to
utilities.

"Namaplate capacity is reported for nonutilities. Nameplate capacity is designated by the manufacturer.

*Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

Yincludes cogenerators at industrial, commercial, and other facilities whose primary function is not electricity production. Nameplate capacity
is reported for nonutilities. Nameplate capacity is designated by the manufacturer.

Generation to meet system load by source.

Mincludes smali power producers, independent power producers, and exempt wholesale generators, which produce elsciricity for delivery to
electric utilities.

"*Other includes methane, propane, and biast furnace gas.

“includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

“includes cogeneration at industrial, commercial, and other facilties whose primary function is not e'ectricity production.

"*Gther includes hydrogen, sulfur, batteries, chemicals, fi sh oil, and spend sulfite liquor.

“Prices represent average revenue per kilowatthour.

in the end-use anergy consumptions tables, projected fusl consumption in the utility sector includes fue! used by independent power pro:iice s
In this table, fuel used by independent power producers is included in the nonutility category.

"includes fuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

"Estimated emissions from utilities and independent power producers.

EMM = Electricity market modute.

O&M = Operation and maintenance.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 (except for nonutility generation and prices): Energy Information Administration (EIA), Electric Power Annual 1891,
DOE/EIA-0348(91) (Washington, D.C., February 1993). 1980 Nonutility generation: Form EIA-861, "Annual Electric Utility Report* and the Form
E|A-867, "Annual Nonutility Power Producer Report.* The Form EIA-867 is filed by nonutilities reporting the energy detivered, while the EIA-861
is filed by efectric utilities reporting the energy received. Because the Form ElA-861 callects data from the universe of utilities, these data are

used for electricity sold to utilities. Own use data is from Form EIA-867. Prices and all projections: EIA, AEO 1994 National Energy Modeling
System run AEO94B.D1221934.
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Table 81. Electric Powsr and Projections for the United States

Reference Case Annual
Electrl Growth
chy Supply and Demand 1990-2010
1080 2000 2008 2010 (porcent)
Electricity Generating Capacity’
(glgawatts)
Utilities
Capacity
CoalSteam ......o.. viviriiiiiiens 290.63 207.24 299.18 317.07 0.3%
Other Fossll Steam® ..............cvvvnn.. 143.85 129.73 123.49 120.38 -0.9%
CombinedCycle . .........cocvvvvviinnnn, 1147 1763 28.45 34.98 8.2%
Combustion Turbina/Diesel ................. 45.62 64.40 70.35 73.89 2.4%
NuclearPower ..........covevvivviinnens 99.59 102.58 103.79 90.73 0.5%
Pumped Storage/Othe” ................... 11.64 20.20 20.20 20.20 0.7%
Renewabla' . ..........covviiiiiiiiiiens. 76.00 7748 78.06 83.43 0.5%
Total Utilities Capablity ........... ceenes 609.38 709.23 723.49 740.68 0.4%
Cumulative Planned Additions®
CoalSteam ............coivvviiiiniinnns 0.00 8.%0 13.35 16.25 N/A
Other Fossil Steam® ................ovuun. 0.00 1.54 1.64 1.64 N/A
CombinedCycle . ..........cocvviniinnnns 0.00 9.14 14.30 14.99 N/A
Combustion TurbinaDiesel ................. 0.00 18.84 2418 2455 N/A
NuclearPower ..............ccccevvvnunnn 0.00 4.70 591 5.91 N/A
Pumped StoragefOther’ ................... 0.00 2.56 2.56 2.56 N/A
Renewable® ..............covvviiniin.es 0.00 113 1.14 1.14 N/A
Total (planned) ............c0uuue R 0.00 46.20 63.08 67.08 NA
Cumulative Unplanned Additions®
CoalSteam .........cccvievvniiinnnanse 0.00 0.00 0.00 17.79 N/A
Other Fossil Steam® .............covvvnes. 0.00 0.00 0.00 0.00 N/A
CombinedCycle . ...........coovvevvnnns 0.00 1.45 7.09 12.94 N/A
Combustion Turbine/Diesel ................. 0.00 0.50 2.68 5.93 N/A
NuclearPower . ........ccvvvvviirnnen.. 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® . .................. 0.00 0.00 0.00 0.00 N/A
Renewable® ...........cooiiviiiiiiinn, 0.00 0.37 0.88 6.22 N/A
Total (unplanned) ............coviiennn, 0.00 231 10.65 207 NA
Cumulative Total Utility Additions . ......... 0.00 4052 13.72 109.91 NA
Cumulative Utliity Retirements ............. 0.00 30.34 4138 60.43 NA
Nonutilities (exchides cogenerators)’
Capactty’
Coal Steam ........coovvvviiiiniennenns 0.09 1.54 1.63 8.55 25.5%
Other Fossil Steam® ...............oceene. 0.23 0.83 0.83 0.83 6.6%
CombinedCycle . ...........coveviiiin.t, 1.27 9.47 15.93 23.19 15.6%
Combustion Turbine/Diesel ................. 0.90 5.50 9.34 12.85 14.2%
Nuclear Power ........c.covviviinerevenns 0.00 0.00 0.00 0.00 N/A
Pumped Storage/Other® ................... 0.00 0.00 0.00 0.00 N/A
Renewable! ..........coiiiiiiiiiniins 6.64 13,52 17.49 26.19 7.1%
Total Nonutilities Capabiitty .......... e 9.13 30.82 $.1 7159 10.8%
Cogunerators’ ........covvvvvniininnnns 8nM 43.49 4.0 “nar 14%
Electricity Demand
(billion idlowatthours)
Residential ..........c.oovviiiiiiinian, 919.21 989.52 1,018.47 1,069.51 0.7%
Commercial/Other . ............ccocvvivnn.. 833.70 960.36 1,002.09 1,022.34 1.0%
Industrial ... . e 940.62 1,119.90 1,220.03 1,311.86 1.7%
Transportalion . .........cciiiiiiiiiiienns 17.39 2472 38.65 56.71 6.0%
TotalSales ...........covvievnennennans 2,10.92 3,004.49 8,219.24 3,44043 1.2%

Energy Information Adm'nistration/ Supplement to the Annual Enaergy Outlook 1994

183




il

ST

I

P
—_—
e
——
i

L

.
f———
F—

——X
———







Table 51. Electric Power and Projections for the United States (Continued)

Reference Case Annual
Electricity Supply and Demand o
1990 2000 2005 2010 (percent)
Net Energy for Laad (billion iilowatthours)™
Net International Electricity Imports ............ 2.00 26.43 28.16 29.94 14.5%
Net interregional Electricity Imports ............ -1.78 -1.72 .M -2.01 0.6%
Purchases from Nonutilities
(including cogenerators)™ .................. 116.04 236.95 31347 420,39 6.8%
Generation by Utilities . . .................... 2,808.14 3,072.39 3,201.41 3,260.46 0.7%
Total Net Energy forLoad ................. 2,924.41 3,334.08 3,541.32 3,7117.78 1.2%
Generation by Fuel Type
{biilion kilowatthours)
Utility Generation
Coal ... e e 1,559.60 1,687.17 1,741.48 1,886.17 1.0%
Petroleum . ... 117.02 84.55 90.33 73.91 2.3%
Natural Gas ............c.ccoevienninnnn., 264.09 335.00 39220 373.39 1.7%
Nuclear ... .ot 576.86 671.26 679.88 612.06 0.3%
Pumped Storage/Other . .................. -1.92 -11.05 -11.06 -11.05 9.1%
Renewable™ .................ccoiiiiens 292.50 305.46 308.57 325.98 0.5%
Total Utility Generation ... ................ 2,808.14 3,072.39 3,201.41 3,260.46 0.7%
Cogenerators (billion Kkilowatthowrs)'* ........ 177.87 21039 222.78 235.04 1.4%
Nonutifity Generation including Cogeneration
(billion kilowatthours)
Coal ... e 0.63 9.31 9.43 54.21 25.0%
Petroloum/Other™ ... ......... ... ..l 1.04 0.66 0.84 0.41 -4.6%
Natural Gas ............covvivieiinnnann 8.91 72.07 119.19 14441 14.9%
Renewable ................c.ciiiiiin 28.82 68.81 94.77 138.53 8.2%
Total Nonutility Generation . ............... 39.40 150,85 22423 33756 11.3%
End-Use Prices'
(1992 cents per kilowatthour)
Residential ............. .ol 85 8.7 9.1 9.8 0.7%
Commercial . ... 77 16 78 8.1 0.3%
Industrial . ..... o 5.2 5.1 52 5.5 0.3%
Transporation . ........coviiiriniiint 5.1 5.2 53 5.4 0.2%
All Sectors Average ................c.... 71 7.0 1.2 76 0.3%
Price Components™
(1992 cents per kilowatthour)
Capital Component ...................c.... 3.0 27 26 2.7 -0.5%
Fuel Component . ........................ 1.4 14 1.6 1.7 1.0%
O&M Component . . .......covvvvnnine... 2.6 2.6 26 26 0.1%
Wholesale Power Cost. ..........c.oovvvn.. 0.1 0.3 0.4 06 1.2%
Total ...ttt 71 1.0 7.2 76 0.3%
Fuel Consumption {trillion Btu) .............. 132 1.68 215 2.60 3.4%
Utitities”
Coal ..o e e 16.10 17.39 17.94 19.39 0.9%
Natural Gas .......c.ovvrerineeinninennnn 288 3.66 413 3.79 1.4%
Ol e e 1.26 0.90 0.98 0.80 2.2%
Nonutilities'
Coal ... e 0.01 0.10 0.10 0.54 25.3%
Natural Gas ............coeeiinuenn.. 0.06 0.66 1.06 1.26 16.4%
Ol L e e 0.00 0.01 0.01 0.00 7.3%
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Table 51. Electric Power and Projections for the United States (Continued)

Reference Case Annual
Electrichty Supply and Demand 1‘:;6_";:“ 0
1960 2000 2005 2010 (percent)
Emissions (million short tons)"
TotalCarbon ......... ... i 472.35 525.39 553.63 595,85 1.2%
Carbon Dioxide ........... ... ... it 1,735.35 1,933.06 2,037.94 2,195.36 1.2%
Sulfur Dioxide . .. ... 1453 9.66 8.35 8,28 -2.8%

'Net summer capability is the steady hourly output that generating squipment is expected to supply to system load (exclusive of auxiliary power),
as demonstrated by tests during summer peak demand.

%Includes oil-, gas-, and dual-fired capability.

*Cther includes methane and propane and blast furnace gas.

‘Includes conventional hydroelectric, geothermal, wood, wood wasts, municipal solid waste, other biomass, solar, and wind power.

*Cumulative additions after Decembaer 31, 1690.

®includes small powaer producers, independent power producers, and exempt wholesale generators, which produce electricity for sales to
utilities.

"Nameplate capacity is reported for nonutilities. Nameplate capacity is designated by the manufacturer.

*Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

*Includes cogenerators at industrial, commercial, and other facilities whose primary function is not electricity production. Nameplate capacity
is reported for nonutilities. Nameplate capacity is designated by the manutacturer.

“Generation 1o meet system load by source.

"includes small power producers, indepandent power producers, and exempt wholesale generatars, which produce electricity for delivery to
electric utilities.

?Other includes methane, propane, and blast furnace gas.

Ynciudes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

“Includes cogeneration at industrial, commercial, and other facilitiss whose primary function is not electricity production,

“Other includes hydrogen, sulfur, batieries, chamicals, flish oil, and spend suifite liquor.

*Prices represent average revenue per kilowatthour.

"Inthe end-use energy consumptions tables, projected fuel consumption in the utility sector includes fuel used by independent power producers.
In this table, fuel used by independent power producers is included in the nonutility category.

“includes fuel consumption by independent power producers and exempt wholesale generators, which produce electricity for sales to
utilities.

“Estimated emissions from utilities and independent power producers.

O&M = Operation and maintenance.

N/A = Not applicabie.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1990 (except for nonutility generation and prices): Energy Information Administration (EIA), Electric Power Annual 1991,
DOE/EIA-0348(81) (Washington, D.C., February 19983). 1990 Nonutility generation: Form EIA-861, *Annual Electric Utility Report” and the Form
EIA-867, "Annual Nonutility Power Producer Repont." The Form EIA-867 is filed by nonutilities reporting the energy delivered, while the EIA-861
is filed by electric utilities reporting the energy received. Because the Form EIA-861 collects data from the universe of utilities, these data are

used for alectricily sold to utilities. Own use data is from Form EIA-867. Prices and all projections: ElA, AEO 1994 National Energy Modeling
System run AEO94B.D1221934.
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Table 52. Electric Generation by Electricity Market Module Region and Source

(Billion Kilowatthours)

Reference Case g""o:;:
Reglon and Source 19002010
1990 2000 2006 2010 (percent)
East Cantral Area Reliabliity
Coordination Agroement (ECAR)
008l . e 442.06 470.72 476.31 487.16 0.5%
Petroloum . ... e 2.1 0.17 0.02 0.02 -20.8%
Natural Gas ............ccoviiiiiiinnane, 1.44 200 17.70 38.84 17.9%
Nuclear ... e 2.7 49,94 49.46 4454 0.2%
Pumped Storage/Other’ . .................... -0.66 -1.47 147 -1.47 4.1%
Renewables® ...............ccoiiieniinn. 463 10.91 14.55 18.08 7.0%
Total ... i e 492.36 532.28 656.55 587.18 0.9%
Electric Reliability Council of Texas (ERCOT)
Coal .o e e 61.21 68.49 80.19 88.23 1.8%
Petroloum . ......ov i 0.41 0.28 0.24 0.23 -2.9%
Natural Gas ......... .. .covvievvennnnn.. 81,85 98.46 102.88 106.84 1.3%
NUCIBAr ... e 15.86 31.20 31.20 30.78 3.4%
Pumped Storage/Qther' . .........ovivnin.. 0.00 0.00 0.00 0.00 N/A
Renewables! . ... ...c.oiviriiini 178 1.59 1.59 227 1.4%
Total ... e 161.08 200.03 216.10 228.35 1.8%
Mid-Atiantic Area Council (MAAC)
08l . 103.90 109.52 110.60 130.60 1.2%
Petroleum . ...........ciiiiie e 11.05 5,73 495 3.31 -5.8%
Natural Gas ..........coveiiivinenennins 6.43 18.59 30.60 25.52 71%
Nuclear ...t 72.3 83.38 82.93 65.18 -0.5%
Pumped Storage/Other’ . .................... -1.03 -0.64 -0.64 -0.64 -2.4%
Renewables® . ..........ooviiniiiiiniinn, 6.14 .77 10.44 21.24 6.4%
Total .. i i e 199.79 22436 238.88 245.21 1.1%
Mid-America interconnected Network (MAIN)
Coal ... 109.34 136.96 144,61 157.54 1.8%
Petroleum. .........ccoiiiiiiiiii i 0.52 0.03 0.03 0.02 -14.9%
Natural Gas . ..........ccvvirirvnnnnennn 0.89 1.23 2.80 5,33 9.3%
Nuclear . ... 91.11 96.91 97.30 91.60 0.0%
Pumped Storage/Other' ... ................. -0.04 -0.15 -0.15 -0.15 7.4%
Renewables® . ... .. ..o 2.48 3.80 4.4 5.15 3.7%
Total ... e 204.31 238.79 249.02 259.47 1.2%
Mid-Continent Area Power Pool (MAPP)
Coal .. 96.48 97.22 103.08 107.48 0.5%
Petroleum . ... 0.54 0.03 0.05 0.03 -13.9%
NaturalGas .............covviivinnnnnns 0.92 2.91 2.95 7.35 11.0%
Nuelear . ... e 2266 24.42 24.36 20.46 0.5%
Pumped Storage/Other’ . .........coovvenn. 0.00 0.00 0.00 0.00 N/A
Renewables® . ................ooveviinnn, 10.85 10.90 11.10 11.38 0.2%
Total ... it 131.46 135.49 14153 146.69 0.5%
Northeast Power Coordinating
CounciVNew York (NPCC/NY)
C0al L e 2462 19.49 18.51 20.69 -0.9%
Petroleum . ... 33.40 24.69 26.13 24.41 -1.6%
Natural Gas ...........cccveeiniiinnnnn... 21.28 19.88 20.77 20.54 -0.2%
Nuclear . ...t 23.62 31.63 31.63 2445 0.2%
Pumped Storage/Cther’ . .................... -1.08 -1.86 -1.86 -1.87 2.9%
Renewables® . ..... ..., 28.65 30.84 3244 37.24 1.3%
Total ..o e 13052 124.66 127.62 125.47 0.2%
186 Energy Information Administration/ Supplement to the Annual Energy Outiook 1994




Table 52. Electric Generation by

Electricity Market Module Region and Source

(Continued)
(Billion Kilowatthours)
Reterence Case Annual
Reglon and Source ’m‘m A
1990 2000 2005 2010 (porcent)
Northeast Power Coordinating
Council/New England (NPCC/NE)
Coal ... e 16.58 16.65 16.05 16.44 0.0%
Petroleum . ..........ccoviii 28.13 19.05 20.94 15.31 -3.0%
Natural Gas .............ccceiivnneennnns 6.82 15.08 16.37 15.86 4.3%
Nuclear ... 37.40 41.82 41.66 R27 «0.7%
Pumped Storage/Other’ ..............ovvees, -0.66 -0.79 -0.79 -0.79 0.9%
Renewables® . .................coiiiiiil, 13.00 13.70 16.16 2.1 2.9%
Total ... e e 101.27 105.53 109.39 102.20 0.0%
Southeastern Electric Rellabllity
CouncilVFlorida (SERC/STV)
Coal .. e 53.17 54.92 §6.08 70.05 1.4%
Petroleum . ... ...t 25.08 2068 3264 2123 0.4%
Natural Gas ...........coviiiiiiiiat, 17.40 43.18 49.70 45.34 4.9%
Nuclear ... 21.78 25.07 2494 16.33 1.4%
Pumped Storage/Other’ . ... .........o..u.... 0.00 0.00 0.00 0.00 N/A
Renewables® ..............cooiiiiiiiii 1.94 2.88 317 4.08 3.8%
Total Lo e 11937 185.72 165.53 163,02 1.6%
Southeastern Electric Reliabllity
CounciVexchuding Florida (SERC/STV)
07 | PP 289.25 332.02 337.81 393,08 1.5%
Petroleum . ... e 1.90 1.83 292 217 0.7%
NaturalGas ............ccvvviivinennnne. 4.46 17.27 43.88 52.51 13.1%
NUCBar ... e 147.00 197.68 206.78 203.87 1.6%
Pumped Storage/Other' ..................... -0.99 <335 -3.36 -3.37 6.3%
Renewables® ... ... 38.52 41.18 46.41 51.65 1.5%
Total .o e i e 480.14 §66.63 83444 699.01 1.9%
Southwest Power Pool (SPP)
Coal .. 167.00 189.36 195.70 209.99 1.2%
Petroleum. ............ i 1.12 0.63 0.92 0.80 -1.7%
Natural Gas .............ccooiviin i 69.13 64.37 71.32 63.25 -0.4%
NUClBAr . .. oo 37.23 27.20 27.42 27.28 -1.6%
Pumped Storage/Other’ ..................... 0.35 -0.44 -0.44 -0.44 N/A
Renewables® ............c.oiiiiiiiiiinns 8.00 8.1 10.24 12.64 2.3%
Total L. e 262,82 289.22 305.18 313.46 0.5%
Western Systems Coordinating Council/
Northwest Power Pool Area (WSCC/NWP}
Coal ... 7713 79.28 8145 81.69 0.3%
Petroleum . ... 0.30 0.15 0.16 0.06 1.7%
Natural Gas ........ccovvvvniiennnnnnns 2.48 43.79 69.89 81.27 19.1%
NUClBar . ..o e 11.82 7.19 747 717 -2.5%
Pumped Storage/Other' ... .................. 0.00 -0.59 -0.59 -0.59 N/A
Renewables? . .............c.oviiiiiiii. 149.43 161.07 163.29 169.28 0.6%
Total ... e 241.16 200.89 32137 338.87 1.7%
Western Systems Coordinating Council’ Rocky
Mountain Power Area and Arizona (WSCC/RA)
Coal .\e e 106.79 108.21 108.59 119.66 0.6%
Petroleum ... 0.26 0.22 0.14 0.01 -15.8%
Natural Gas . .....ovvvveiiiii e 5.15 30.47 34,52 27.47 8.7%
Nuclear . ... 20.60 20.58 2033 20.53 0.0%
Pumpad Storage/Qthar' ................c..... 0.37 -0.37 0,37 -0.37 N/A
Renewables? . ..........c.oiiiiriinnns 12.58 14.10 14.64 22.35 2.9%
Total ..o i e 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)
(Billion Kilowatthours)

Reference Case Annual
Reglon and Source 1‘:;;";‘;‘1 ]
1990 2000 2005 2010 (percent)
Western Systems Coordinating Council/
Calfornia-Southern Nevada Power (WSCC/CNV)
L7 PP 12.39 13.62 2293 st 8.0%
Petroleum . ... 493 272 2.06 on -9.2%
Natural Gas ............cccvvvnevnnnenene, 51.88 50.12 49.02 28.00 -3.0%
NUCIBAr . ..ot e e 32.69 34.24 U 27.65 -0.8%
Pumped Storage/Other' ...................0s 1.79 -1.38 -1.38 -1.97 N/A
Renewables! . ............coiviviiiriinnn. 4292 67.42 74.86 86.07 3.5%
L P 146.61 166.74 182.20 168.84 1.5%

'Other include methane, propane and blast furnace gas for utilities and hydrogen, sulfur, batleries, chemicals, fish oil, and spend sulfite liquor
for nonutilities.

*Renewables includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind
power.

N/A = Not applicable.

Notes: Totals may not equal sum of components due to independent rounding. Generation from electric utilities and nonutilities (excluding
cogenerators); i.e. from independent and small power producers and exempt wholesale generators which produce electricity for delivery to electric
utlities.

Sources: 1990 utility generation: Energy information Administration (ElA), Electric Power Annual 1991, DOE/EIA-0348(91) (Washington, D.C.,
February 1983). 1900 nonutility generation: EIA, Form EIA-867, "Annual Nonutility Power Producer Report.” Projections: EIA, AEO 1994
National Energy Modeling System run AEO94B.D1221934.
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Table 53. Electricity Generating Capacity by Electricty Market Module Region and
Source

(Thousand Megawatts)

Reference Case Annual
Reglon and Source ‘:o_";:“ .
1890 2000 2005 2010 (porcent)
East Central Area Reliablilty
Coordination Agreement (ECAR)
Coal Steam . ... ... e 84.29 81.34 80.98 81.40 0.2%
Other Fossil Steam' . ..........covvvnniinn.. 4,60 363 2.84 2.81 24%
CombinedCycle ...........vvvevrivvnnnnn 0.39 0.29 2.29 7.4 15.8%
Combustion TurbineDiesel .................. 3.26 6.36 10.64 11.25 6.4%
Nuclear POWer ..............ccvevuieennens 7.63 7.56 7.56 6.81 -0.6%
Pumped Storage/Other® .. ..........iiinnt 3.26 326 3.26 3.26 N/A
Renewable Sources® .............oiviiins 1.44 3.4 4,10 4,65 6.0%
B 104.88 106.09 111.67 11759 0.6%
Electric Reliabllity Council of Texas (ERCOT)
CoalSteam ...........covvrvviiveninnn.s 14,06 16.20 17.08 18.53 1.4%
Other Fossil Steam' . ...........ovvvnnnnn.. 30.26 20.73 29.30 20.67 0.3%
CombinedCycle .........coovveniiinennnn. 1.05 266 4.99 5.48 8.6%
Combustion TurbineDiesel .................. 2,28 3.06 335 347 21%
Nuclear Power ...........covevivnnrvnens, 363 4.78 4,78 478 1.4%
Pumped Storage/Other ... .....oovvvviinnt 0.00 0.00 0.00 0.00 N/A
Renewable Sources® ............o. il 0.56 0.56 0.57 0.79 1.7%
Total ... 51.84 §7.00 60.06 61.72 0.9%
Mid-Atlantic Area Councll (MAAC)
CoalSteam . ..o viii i 17.38 17.80 17.56 20.30 0.8%
Other Fossil Steam' . ..............coovevnn. 10.40 8.96 8.36 8.32 -1.1%
CombinedCycle ............coovvvvnninn 0.32 351 4,81 5.23 15.0%
Combustion Turbine/Diesel .................. 7.87 9.24 0.67 9.67 1.0%
Nuclear POwer ............ccovvviveenianns 12.59 12.59 12.59 9.90 1.2%
Pumped Storage/Other® . .................... 1.32 1.32 132 1.32 N/A
Renewable Sources® .................c.v.... 1.35 1.86 2.28 5.69 7.5%
Total ... e 51.22 56.27 56.58 60.42 0.8%
Mid-America interconnected Network (MAIN)
CoalSteam .........covviveeiiinninnnnn. 27.46 26.44 26.47 27.60 0.0%
Other Fossil Steam’ . ............o.covnine. 3.56 1.31 1.31 1.28 -5.0%
Combined Cycle ..........covvviiviiaenns 0.00 0.06 0.13 0.13 N/A
Combustion TurbineDiesel .................. 2.82 9.26 12.35 15.04 8.7%
Nuclear Power ...........cccovienienannnns 14.86 14,86 14.86 13.59 -0.4%
Pumped Storage/Other® . .........c..ovviin.. 0.35 0.35 0.35 0.35 N/A
Renewable Sourcas® ................c..en. 0.67 0.77 0.88 0.98 1.9%
Total ..o 49.73 53.05 56.34 §8.97 0.9%
Mid-Continent Area Power Pool (MAPP)
CoalSteam .........coviieii i 21.49 21.21 2047 19.99 -0.4%
Other Fossif Steam' .. ...................en. 0.61 0.36 0.19 0.17 6.2%
CombinedCycle ..............ccovvvunnt. 0.09 0.09 0.09 0.09 0.0%
Combustion TurbineDiesel .................. 438 5.15 5,51 7.78 2.9%
Nuclear Power ............covvvvieinnnns 3.70 3.70 3.70 2.69 -1.6%
Pumped Storage/Other® .. .......cc.ovnivvnn. 0.00 0.00 0.20 0.00 N/A
Renewable Sources® ....................... 3.54 3.56 359 362 0.1%
- 3382 34.08 3356 34.34 0.1%
Northeast Power Coordinating
CounciNew York (NPCC/NY)
CoalSteam ... i 484 412 3.96 465 -0.2%
Other Fossil Steam' . ............covvevienns 12,86 11.88 11.81 11.76 0.4%
Combined Cycle ........covvvirieriraninns 0.00 0.85 0.85 0.85 N/A
Combustion Turbine/Diesel .................. 3.87 3.90 3.90 3.90 0.0%
Nuclear Power ...........ccviviiiininns 4.83 4.83 4,83 a.76 -1.3%
Pumped Storage/Other . .........cocvuvvnn. 1.30 1.36 1.36 1.36 0.2%
Renewable Sources® ............vvvvennines 4.12 443 4,66 6.16 2.0%
Total ..o i e 31.82 31.38 31.38 3248 0.1%

Energy Information Administration/ Supplement to the Annual Energy Outiook 1984 189



Table 53. Electricity Generating Capacity by Electricty Market Module Region and
Source (Continued)
(Thousand Megawatts)

Reference Case 3"‘0:;:
Rogion and Source 1902010
1980 2000 2008 2010 (porcent)
Northeast Powor Coordinating
Council/New England (NPCC/NE)
CoalSteam ................ N 2.65 2.1 2.61 2.67 0.0%
Other Fossi Steam' ... ......covvevirininnnn 9.73 8.56 8,27 8.24 -0.8%
CombinedCycle ....................vinuen 1.06 1.44 1.44 1.47 1.6%
Combustion TurbineDiesel .................. 1.4 1.75 1.75 1.75 1.1%
Nuclear Power ..............cvviveinn, 6.56 6.39 6.39 4,31 2.1%
Pumped Storage/Other . ..............c.o... 1.68 1.68 1.68 1.68 N/A
Renewable Sources® ............oviiiinen. 2.49 2.92 3.29 5.1 37%
Total ..o e 2558 5.4 5.8 25.23 0.1%
Southeastern Electric Reliabliity
CounciVFlorida (SERC/STV)
CoalSteam . .........oveeiiii i 8.86 9.30 9.30 14,03 2.3%
Other Fossil Steam’ .. ..........covvvvivnnns 13.50 12.52 12.04 11.54 -0.8%
CombinedCycle ..............cccovvvunnn. 0.64 4,08 4,68 474 10.5%
Combustion TurbineDiesel .................. 447 5.84 5.85 5.85 1.4%
NuclearPower ............coooiiievinnnn. 3.83 3.83 385 2.50 21%
Pumped Storage/Other® . .................... 0.00 0.00 0.00 0.00 N/A
Renewable Soures® ...............oiiia.l. 0.97 0.61 0.65 0.77 3.7%
Total .. i, 31.67 36.18 36.35 39.42 1.1%
Southeastern Electric Rellabliity
CounciVexciuding Florida (SERC/STV)
Coal S1eam . ....o.ooiviiii i 61.91 62.17 61.40 66.37 0.3%
Other Fossil Steam’ .. ...................... 3.26 2.61 2.30 2.20 -1.9%
CombinedCycle ..............cvnvin.nn 0.86 2.05 5.97 10.19 13.1%
Combustion TurbineDiesel .................. 6.35 12.15 12.04 11.99 3.2%
Nuclear Power .............cccoiviinnn.. 25.31 28.92 30.13 29.45 0.8%
Pumped Storage/Other .. ......ooevveviinnes 4,50 6.78 6.78 6.78 2.1%
Renewable Sources® .............voiiinnn. 11.42 11.80 12,45 13.29 0.8%
Total ...t e veen 113.61 12629 131.07 140.27 1.1%
Southwest Power Pool (SPP)
CoalSteam . ......covvtiiiiiiii e 21.26 271.36 28.73 31.85 0.8%
Other Fossil Steam' . .........ooovvvnivnn.n. 30.15 27.92 25.74 24.79 -1.0%
CombinedCycle ...........ccoviveeiinn IR 1.21 1.56 1.65 2.0%
Combustion TurbineDiesel .................. 426 482 5,72 7.12 2.6%
Nuclear Power ...........ccoiveiinniens 5,89 5.89 5.89 5.89 N/A
Pumped Storage/Qther® .. ................... 0.51 0.51 0.51 0.51 N/A
Renewable Sourcas® ............ovviiiiinin. 2.44 2.63 2.97 3.41 1.7%
Total .. e e e 71.62 7034 nu 75.20 0.2%
Western Systems Coordinating Council/
Northwest Power Pool Area (WSCC/NWP)
CoalSteam . ........oiii i 11.16 11.02 11.42 11.45 0.1%
Other Fossil Steam' . .............ovvvvnnn.. 0.79 0.57 0.47 0.42 -3.2%
CombinedCycle ..........covvvviinninnn.. 0.49 5.1 8.93 12.03 17.3%
Combustion TurbineDiesel .................. 1.02 2.36 2.38 2.36 4.3%
Nuclear Power . ...........cccvviivuneeiens 2.20 1.10 1.10 1.10 -3.4%
Pumped Storage/Other . .................... 0.31 0.31 0.31 0.31 N/A
Renewable Sources® .............oouvnnnnn, 34.44 36.77 36.10 37.02 0.4%
Total .. e e e 5042 §6.24 60.70 64.69 1.8%
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Table 53. Electricity Generating Capacity by Electricty Market Module Region and
Source (Continued)
(Thousand Megawatts)

Reference Case Annual
Region and Source 1&:-';:‘1 0
1990 2000 2008 2010 (porcent)
Westorn Systems Coordinating Council/ Rocky
Mountain Power Area and Arizona (WSCC/RA)
CoalSteam ... ...t vii i 13.05 13.87 13.80 15.04 0.7%
Other Fossil Steam’ ... . .......oovvveviinenns 2.66 212 1.84 1.57 -2.6%
CombinedCycle ..............covviiiinnn 0.84 1.85 3.31 3.58 7.5%
Combustion TurbineDiesel .................. 1.93 2.53 2.67 267 1.6%
Nuclear Power .............cccovvevnnnn.s m 277 2.7 2,77 N/A
Pumped Storage/Other® ... ...........c...vu.s 0.68 0.79 0.79 0.79 0.8%
Renewable Sources® .............cooeviiinn 3.95 413 4.26 6.64 2.6%
Total L.t i e e 2697 28.06 204 33.06 1.2%
Western Systems Coordinating Council/
California-Southern Nevada Power (WSCC/CNV)
CoalSteam ..ot 5.21 5.21 6.96 11.75 4.2%
Other Fossil Steam' . ................ccoovnes 21,70 20.38 19.84 19.44 0.5%
CombinedCycle .............ccvvvvvnnn.. 1.59 3.80 5.33 5.33 6.2%
Combustion TurbineDiesel .................. 2.60 3.48 3.91 3.91 2.1%
NuclearPower ..................ocooun.. 5.79 5.35 5.35 3.19 -2.9%
Pumped Storage/Other? . ... ........covivnnts 3,73 3.83 3.83 3.83 0.1%
Renewable Sources® . ...........coiiiiinn. 15.84 18.61 19.75 21.48 1.5%
Total ... e 56.47 60.66 64.97 68.93 1.0%

"Includes oil-, gas-, and fuel fired capacity.

Other includes methane, propane, blast furnace gas, hydrogen, suifur, batteries, chemicais, fish oil, and spend suifite liquor.

*Renewable sources include conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind
power.

N/A = Not applicable.

Notes: Totals may not equal sum of components due to independent rounding. Capacity for utilities and nonutilities (excluding cogenerators).
Utility capacity is net summer capacity, i.e., the steady hourly output that generating equipment is expectad to supply to systam load (exclusive
of auxiliary power), as demonstrated by tests during summar peak demand. Nonutility capacity is nameplate capacity, i.e., the capacity as
designated by the manufacturer.

Source: 1990: Energy Information Administration (EIA), Electric Power Annual 1991, DOA/E(A-0384(91) (Washington, D.C., February 1993).
Projections: EIA, AEO 1994 National Energy Modeling System run AEO94B.D1221034.
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Table 54. Domestic Refinery Distillation Base Capacity, Expansion, and Utilization
(Millions of Barrels per Day)

Annual
Reference Case Growih
Reglen 1990 2000 2005 2010 1900-2010
(percent)
PAD District |
Base Capaetty . ...........coovviiiiiiiiin 1.5 1.6 1.6 16 0.3%
Capacity Additions . . ....................... 0.0 0.0 0.0 0.0 N/A
Total Capacty .......coovvviveninenennnnes 1.5 16 1.6 1.6 0.3%
Ulllization . ...t 836 89.3 90.0 90.0 0.4%
PAD District i
Base Capacty ..............ccoiiiiiinnnn 3.3 3.4 3.4 3.4 0.1%
Capacity Addtions . . ..............oovvinnn. 0.0 0.0 0.0 0.0 N/A
Total Capacity . .........c.covvviiiiiiinnt. 33 3.4 34 3.4 0.1%
Utilization ............ oo 92.0 90.0 90.0 90.0 0.1%
PAD District il
Base Capactty ...............coiveiinnnn 7.2 6.9 6.9 6.9 -0.2%
Capacity Additions . .. .........ccovvvieinnn, 0.0 0.0 0.1 0.3 N/A
TotalCapacity .........covvvreinieeiinns 72 6.9 7.0 7.2 0.0%
Utllization . ... 85.6 90.0 90.0 90.0 0.3%
PAD District IV
BaseCapactty ................coovvvvvnn 0.6 0.5 0.5 0.5 +0.5%
Capacity Additions . ...............co.ounnnn. 0.0 0.0 0.0 0.0 N/A
Total Capacity . .......ovoviirviniaian 0.6 0.5 0.5 0.5 +0.5%
Utilization . .............c i 83.5 90.0 90.0 90.0 0.4%
PAD District V
Base Capacty . .........covvrieiiiiiia 31 3.0 3.0 3.0 -0.2%
Capacfty Additions . .................ooiues 0.0 0.0 0.0 0.0 N/A
Total Capacity ... 31 3.0 3.0 3.0 -0.2%
Utllization . ... 87.9 86.6 88.8 89.3 0.1%
Unlted States
Bass Capactty .............coviiiiiin..n. 156 153 16.3 15.3 0.1%
Capacity Addttions . ..................... ... 0.0 0.0 0.1. 0.3 N/A
Total Capacity . ......oovvvneirireieiniins 156 153 154 15,6 0.0%
Utllization ... 87.1 89.3 £9.8 89.9 0.2%

PAD = Petroleum Administration for Defense.
N/A = Not applicable.

Source: 1990: Energy Information Administration (EIA), Petroleum Supply Annual 1990, DOE/EIA-0340(80) (Washington, D.C., May 1991).
Projections: EIA, AEO 1994 National Energy Modeling System run AEO94B.D1221934.
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Table 55. Lower 48 Crude Oll Production and Wellhead Prices by Supply Region

Reference Case Annual
Growth
Region 1990-2010
1990 2000 2005 2010 (porcent)
Production’
(miltion barrels per day)
Lowerd8Total ..............cciveivnnnn 5.58 431 425 435 -1.2%
Lower 48 Onshoro
Northeast . ...... e, 0.18 o 0.11 0.12 -2.0%
GulfCoast .........cooviiveeiiienennns 1.03 0.60 0.64 0.71 -1.8%
Midcontinent . .......... ... ..ol 0.54 0.37 0.35 0.34 -2.4%
Southwest . ..o 1.44 1.22 1.1 1.02 -1.7%
Rocky MoumMain . ....................... 0.63 0.59 0.60 0.62 0.0%
WestCoast .........coovivenivinennn., 0.81 0.74 0.78 0.82 0.1%
Lower 48 Offshore
Gult .. 0.81 0.50 0.46 0.5¢ -2.3%
Pacific ... 0.15 0.18 0.19 0.21 1.8%
Alantic ... 0.00 0.00 0.00 0.00 N/A
Welthead Prices (1992 dollars per barrel)
Lower 48 Average ................oovuues 23.02 20.19 23.99 26.96 0.8%
Lower 48 Onshore
EastCoast .........ovvivvevinninnnn.s. 24.67 21.03 24.97 27.99 0.6%
GuifCoast ..........coovvvieiiii. 24.00 21.21 25.18 28.23 0.8%
Midcontinent . .......... ... oLl 24.42 20.85 24.83 27.88 0.7%
Southwest . ...t 23.89 20.78 2471 21.73 0.7%
Rocky Mountain ................. ... 23.21 19.74 23.58 26.54 0.7%
WestCoasl . ... 19.04 16.42 19.51 21.88 0.7%
Lower 48 Offshore
Gulf L. 23.96 22,02 26.98 29.00 1.0%
Pacific ........ e 18.05 15.06 18.11 20.47 0.6%
Atlantic ... 0.00 0.00 0.00 0.00 N/A

'includes lease condensate.
N/A = Not applicable.

Notes: Supply regions are defined in the Appendix. Totals may not equal sum of components due to independent rounding.

Sources: 1900 lower 48 total, Gulf, Pacific, Atlantic production: Energy Information Administration (EIA), Petroleum Supply Annual 1960,
DOE/EIA-0340(90)/1 (Washington, D.C., May 1991). 1890 lower 48 average welthead price: EIA, Annual Energy Review 1992, DOE/EIA-0384(92)
(Washington, D.C., June 1993); Other 1990: ElA, Office of Integrated Analysis and Forecasting. Figures for 1890 data may differ from published
data due to internal conversion factors within the AEO 1994 Forecasting System. Projections: EIA, AEO 1994 National Energy Modaling System

run AEO84B.D1221934.
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Table 56. Lower 48 Natural Gas Production and Wellhead Prices by Supply Region

Reterence Case Annual
Reglon Growth
1990-2010
1990 2000 2008 2010 (porcent)
Production (triilion cublc feet)’
Lower48Total........................... 17.43 18.43 19.64 19.72 0.6%
Lower 48 Onshore
Northeast ..........c.coviiniveneniinnn, 0.78 1.19 1.21 1.18 21%
GuifCoast ............0veiihiiiiiiiann, 4,38 5.40 5.4 5.64 1.3%
Mideontinent . ... ... .. 3.38 3.20 3.04 2.83 -0.8%
Southwest . ...........cciiiiiiinaninnn, 1.64 1.72 1.63 1.53 -0.4%
Rocky Mountain . ......................e. 1.66 an 3.18 3.1 3.2%
WestCoast.............cccvinininnnes 0.30 0.24 0.27 0.27 -0.5%
Lower 48 Offshore
QU e 5.23 3.51 478 5.09 0.1%
Pacific ........ccoiiii e 0.05 0.06 0.06 0.07 1.6%
Alantic ... e 0.00 0.00 0.00 0.00 N/A
Welthead Prices
(1992 dollars per thousand cubic feet)
Lower48 Average .................00veen 1.85 2.42 2.89 3.47 3.2%
Lower 48 Onshore
EastCoast ............cooviiiiiiiiinn, 2.86 2.86 3.48 4.21 1.9%
GufCoast ...........coiiiiiiiin, 1.78 243 2.85 3.42 3.3%
Midcontinent ... ........ciiiiiei i 1.70 2.47 2.89 3.47 3.6%
Southwest . ...l e 1.70 2.38 2.84 3.41 3.5%
Rocky Mountain . .................oiiiel 1.53 2.22 2.86 3.43 4.1%
WestCoast.........cociviiiiniininnn 243 2.49 3.20 3.86 2.3%
Lower 48 Offshore
Qult e 1.97 2.40 2.81 3.38 2.7%
Pacific ...t 297 2.49 3.20 3.86 1.3%
Atlantic . ... e 0.00 0.00 0.00 0.00 N/A

'Dry marketed production minus nonhydrocarbon gas removed.

N/A = Not applicable.

Notes: Supply regions are defined in the Appendix. Totals may not equal the sum of the components dus to independent rounding.

Sources: 1990 lower 48 total production: Energy Information Administration (EIA), Natural Gas Annual 1991, DOE/EIA-0131(91) (Washington,
D.C., October 19892). 1800 Gull, Pacific, Atlantic lower 48 offshore production: EIA, U.S. Crude Oil, Natural Gas, and Natural Gas Liquids
Reserves, DOE/EIA-0216(90) (Washington, D.C., September 1991). 1990 lower 48 average wellhead price: EIA, Annual Energy Review 1692,
DOE/EIA-0384(82) (Washington, D.C., June 1883). Other 1880: E!A, Office of Integrated Analysis and Forecasting. Figures for 1980 may differ
from published data due to internal conversion factors within the AEO 1994 Forecasting System. Projections: EIA, AEO 1804 National Energy
Modeling System run AEO848.D01221934.

194 Energy Information Administration/ Supplement to the Annual Energy Outiook 1994



Table 57. Oil and Gas Reserves

Reference Case Annial
Growth
Categories 19902010
1990 2000 2008 2010 (percent)
Crude O’
Reserves (billion barrels)
UsS.Total ..o 27.56 18.84 17.48 18.31 2.0%
Lower480nshore . ................cuuvnn. 17.33 11.75 11.48 11.50 2.0%
Conventional . .............covviiennennn 14.24 9.22 8.32 7.80 -3.0%
Enhanced Ol Recovery . .................. 3.08 2.53 314 370 0.9%
Lowerd8(Mshore . .................c..eu. 370 2.28 2.08 2.11 2.8%
ABSKE ... 6.52 4.80 N 4N -1.6%
Dry Natural Gas
Reserves (trillion cubic fest)
US.Total ... 169.3 164.8 156.7 152.4 -0.5%
Lower480Onshore . ....................... 127.0 1228 115.9 1138 -0.5%
Associated-Dissolved® . ................... 173 133 13.2 13.5 -1.3%
Non-Associated . ............c.ccovenninnn. 109.7 109.5 102.7 100.3 -0.4%
Conventional ......................... 89.0 76.4 706 88.8 -1.3%
Unconventional . ....................... 206 332 321 315 2.1%
TightSands .................covvvtn. 135 19.1 19.0 19.2 1.8%
CoalBed Methane .................... 5.1 10.8 10.1 9.4 3.1%
DevonianShale ...................... 2.0 3.2 3.0 2.8 1.6%
Lower48Offshore . ................. ..... 33.1 318 30.2 273 -0.9%
Associated-Dissoved® . .......... ....... 71 5.6 5.5 5.7 -1.1%
Non-Assnciated . ..., 26.0 26.2 247 216 -0.9%
Alaska ... ... .. 9.3 10.3 10.6 1.3 1.0%

"Includes lease condensate.

*Gas which occurs in crude oll reservoirs either as free gas (associated) or as 3a< in solution with crude oil (dissolved).

Note: Totals may not equal sums due to independent rounding.
Sources: 1880 conventional, enhanced oil recovery crude oil, unconventional, tight sands, coal bed methane,devonian shale natural gas
reserves: Energy nformation Administration (EIA), Ottice of Integrated Analysis and Forecasting. Other 1980: EIA, U.S. Crude O, Natural Gas
and Natural Gas Liquids Reserves, DOE/EIA-0216(90) (Washington, D.C., September 1881). Figures for 1980 may ditfer rom published data
due to internal conversion factors within the AEO 1994 Foracasting System. Projections: EIA, AEO 1994 National Energy Modeling System

run AEO94B.01221934.
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Table 58. Natural Gas Imports and Exports

Reference Case m
Volumes and Prices w;o-zm o
1990 2000 2005 2010
(percent)
Volumes (trillion cubic feet)
Total Netimports . ...........ovvvevnvninn 1.45 2.93 3.31 3.85 5.0%
Pipeline
Imponts fromCanada ................... 1.45 2.81 2.96 3.16 4.0%
ExportsfoCanada ..................... 0.02 0.14 0.20 0.24 14.0%
Imports fromMexico .................... 0.00 0.00 0.01 0.18 N/A
ExportstoMexico ...................... 0.02 0.05 0.01 0.01 -2.3%
Liquetied Natural Gas
IMPOMS . ..o v i 0.08 0.36 0.60 0.80 11.9%
EXPOMS . v e 0.05 0.05 0.05 0.05 -0.2%
Border Prices
(1992 dollars per thousand cublc feet)
Average Import Price .. .......... ... 2.06 2.42 3.03 3.69 2.9%
Pipeline import Prices
FromCanada .................ccocvinnnn 2.03 2.38 2.96 3.57 2.9%
FromMexico....... .....oovvvvvni.nn, 0.00 0.00 0.00 0.00 N/A
LNG Price (including regasification) ........... 263 274 3.40 4.16 2.3%

N/A = Not applicable.

Note: Totals may not equal sum of components due o independent rounding.

Sources: 1990 impart and axport volumes: Energy Information Administration (EIA), *U.S. Natural Gas Imports and Exporis--1891*, Natural
Gas Monthly - August 1992, DOE/EIA-0130(92/08) (Washingtan, D.C., September 1982). 1890 pipeline import price from Canada and 1980 LNG
price: EIA, Natural Gas Annual 1991, DOE/EIA-0131(91) (Washington, D.C., October 1682). Other 1880: EIA, Office of Integrated Analysis and
Forecasting. Figures for 1890 may differ from the published data due to internal conversion tactors within the AEO 1994 Forecasting System.
Projections: EIA, AEO 1994 National Energy Modeling System run AEO948.01221934.
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Table 59. Domestic Coal Supply, Disposition, and Prices

New England Census Division

Referen Annual
Supply, Consumption, oo Case Growth
and Prices 1980-2010
1990 2005 10
2000 20 (porcent)
Sources of Supply (million short tons)
Distribution From
Northem Appalachia ................... 32 37 5.8 6.0 3.2%
Southern Appalachia . .................. 23 2.8 0.5 0.6 -6.6%
Interior ........cooiii 0.0 0.0 0.0 0.0 N/A
Northern Great Plains . ................. 0.0 0.0 0.0 0.0 N/A
OtherWest . ........coviiiinininnen 0.0 0.0 0.0 0.0 N/A
Non-Contiguous . ..................... 0.0 0.0 0.0 0.0 N/A
Total Distribution
{exciudes exports)’ ................. 5.6 65 6.3 6.6 0.8%
mports ........cooiiiiiiiieiiiiiiins 0.3 05 0.5 0.5 2.1%
TotalSupply .......covviiiiiiiinint, 5.8 1.0 6.8 7.0 1.0%
Consumption (million short tons)
ResidentialCommercial .................. 0.1 0.1 0.1 0.1 0.5%
Industrial .................co 0.3 0.4 0.5 0.6 3.7%
CokePlamts ..........ccvveevviinnnnnn 0.0 0.0 0.0 0.0 N/A
Elacticy . .......coveiiiiiiiiia 6.3 6.4 6.1 6.3 0.0%
Total Consumption ................... 6.8 10 68 7.0 0.2%
Discrepancy’ ........cociiinirieianns -0.9 0.0 0.0 0.0 NA
Delivered Prices
(1992 dotlars per short ton)
Industrial ............... 69.94 73.90 74.15 73.54 0.3%
CokePlants ..............covvevunnnn. 0.00 0.00 0.00 0.00 N/A
Electricy ... 50.56 51.81 55.90 53.28 0.3%
AveragePrice’ ..............ciiiunnt 51.51 53.18 57.26 55.04 0.3%

‘Excludes distribution to unknown destinations from unknown origins.

¥ncludes stock changes.

*Weighted average. Excludes residential/commercial prices.

N/A = Not applicable.

Note: Total may not equal sum of components due to independent rounding.

Source: 1980 distribution: Energy Information Administration (EIA), Coal Distribution January-December 1990, DOE/EIA-0126(80/4Q)
(Washington, D.C., April 1991). 1890 imports: U.S. Bureau of the Census, Form IM-145. 1880 consumer stock withdrawals: EIA, Quarterly
Coal Report, October-December 1991, DOE/EIA-0121(91/4Q) (Washington, D.C., May 1882) and EIA, Quarterly Coal Report, October-December
1990, DOE/EIA-0121(90/4Q) (Washington, D.C., May 1891). 1990 consumption: residential/commaercial, electricity, total industrial, and total
consumption: EIA, State Energy Data Report, Consumption Estimates 1960-1990, DOE/EIA-0214(80) (Washington, D.C., May 1992). Other

1990 industrial and coke plant consumption estimated from sectoral coal distribution:
DOE/EIA-0121(80/4Q) (Washington, D.C., May 1891).

1990 delivered prices:

Quarterly Coal Report, October-December 1680,
Quarterly Coal Report, October-December 1090,

DOE/EIA-0121(80/4Q) (Washington, D.C., May 1891). Projections: EIA, AEO 1994 National Energy Modeling System run AEO94B.01221934.
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Table 60. Domestic Coal Supply, Disposition, and Prices
Middie Atlantic Census Division

Annual
Supply, Consumption, Relerance Case Growth
and Prices 1990-2010
1990 2000 2006 2010 (porcent)
Sources of Supply (million short tons)
Distrbution From
Northem Appalachia ..................... 66.5 61.8 55.9 722 0.4%
Southern Appalachia ..................... 11.0 5.2 9.7 1.8 -8.8%
Inberior . ... e 0.0 0.0 0.0 0.0 N/A
Northem Great Plains .................... 0.0 0.3 04 1.5 N/A
OtherWest .............covvvvvvnnnns. 0.0 0.0 0.0 0.0 N/A
Non-Contiguous .............ovvvuvnenns 0.0 0.0 0.0 0.0 N/A
Total Distribution
{oxchudes exports)' ................... T4 673 66.0 754 0.1%
Mports ........vviiiiiiiiiiiiiiaiiins 0.1 0.1 0.1 0.1 -0.1%
TotalSUPPlY .....oviiiiiiiiiis ns 67.4 6.1 755 0.1%
Consumption (million short tons)
ResidentialCommercial .................... 16 1.4 1.3 13 1.1%
Industrial . ... e 18.0 6.3 7.3 79 -4.0%
CokePlants ............covvevinvnnenne. 0.0 8.7 76 6.6 N/A
Electricity .......coooiiiiiiiiiiiie 54.2 51.4 499 59.8 0.5%
Total Consumption ................00nne 738 674 86.1 75.5 0.1%
Discrepancy’ ...........coiviiiieiinann a7 0.0 0.1 0.0 NA
Delivered Prices
(1992 dollars per short ton)
Industrial . ... 46.40 41.15 42.51 43,59 -0.3%
CokePlants ...........ccovvviivieninns, 0.00 54,84 58.25 56.80 N/A
Electricty ...t 4115 42.28 44,99 43.68 0.3%
AveragePrice’ ...............cooiiuins 4246 4.8 46.25 4483 0.3%

'Excludes distribution to unknown destinations from unknown origins.

¥includes stock changes.

*Weighted average. Excludes residential/commercial prices.

N/A = Not applicable.

Note: Total may not equal sum of components due to independent rounding.

Source: 1090 distribution: Energy Information Administration (EIA), Coal Distribution January-December 1990, DOE/EIA-0125(80/4Q)
(Washington, D.C., April 1991). 1980 imports: U.S. Bureau of the Census, Form IM-145. 1890 consumer stock withdrawals: EIA, Quarterly
Coal Repont, October-December 1991, DOE/EIA-0121(91/4Q) (Washington, D.C., May 1992) and EIA, Quarterly Coal Report, October-December
1990, DOE/EIA-0121(80/4Q) (Washington, D.C., May 1891). 1980 consumption: residential/commercial, electricity, total industrial, and total
consumption: EIA, State Energy Data Report, Consumption Estimates 1960-1980, DOE/EIA-0214(80) (Washington, D.C., May 1992). Other
1890 industrial and coke plant consumption estimated from sectoral coal distribution: Quarterfy Coal Report, October-December 1980,
DOE/EIA-0121(90/4Q) (Washington, D.C., May 1801). 1980 delivered prices: Quarterly Coal Report, October-December 1990,
DOE/EIA-0121(80/4Q) (Washington, D.C., May 1991). Projectlons: EIA, AEO 1994 National Energy Modeling System run AEO94B.01221934,
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Table 61. Domestic Coal Supply, Disposition, and Prices

East North Central Census Division

Releren Annual
Supply, Consumption, oo Case Growth
and Prices 1900-2010
1 0
990 2000 2005 201 (porcent)
Sources of Supply (million short tons)
Distribution From
Northem Appalachia ................... 442 66.6 rak 749 2.7%
Southem Appalachia ................... 57.2 70.0 68.2 776 1.5%
Interior . ... e 66.2 38.1 33.0 254 4.7%
Northem Great Plains .................. 457 51.6 52.8 56.2 1.0%
OtherWest ...............cccvvvnen 0.9 0.0 1.3 0.0 N/A
Non-Contiguous . .........ovvvnvnvnenn. 0.0 0.0 0.0 0.0 N/A
Total Distribution
{oxchides exports)’ ................. 2142 2263 228.7 234.1 0.4%
Mports . .......oiiiiiiiiieiiiiiaa 0.3 0.0 0.9 0.9 5.9%
TotalSupply .......ooovviiiiiiniines 2145 2272 216 2350 0.5%
Consumption (million short tons)
Residentia/Commercial .................. 1.7 1.5 1.4 1.4 0.9%
Industral . ..., 36.1 209 28 237 2.1%
CokePlants .............cccvvviininnt, 0.0 1.8 10.4 9.2 N/A
Blocticy ...t 171.8 193.1 192.8 199.1 0.7%
Total Consumption ................... 2006 2213 2275 2334 0.5%
Discrepancy’ ........coovviieniieiiens 49 -0.1 0.1 16 $.3%
Delivered Prices
(1992 dollars per short ton)
Industrial ... ... 45,13 38.50 40.81 41.09 -0.5%
Coke Plants ..........coiiiivinnnionn, 0.00 58.44 63.77 61.99 N/A
Eloctrcy . ..o 35.40 3495 37.22 4115 0.8%
AveragePrice’ ...............ooveiels 87.00 3651 38.80 41.97 0.6%

‘Excludes distribution to unknown destinations from unknown origins.

*includes stock changes.

*Weighted average. Excludes residential/commercial prices.

N/A = Not applicable.

Note: Total may not equal sum of components due to independent rounding.

Source: 1890 distribution: Energy Information Administration (ElA), Coal Distribution January-December 1990, DOE/EIA-0125(80/4Q)
(Washington, D.C., April 1991). 1900 imponts: U.S. Bureau of the Census, Form IM-145. 1880 consumer stock withdrawals: EIA, Quarterly
Coal Report, October-December 1991, DOE/EIA-0121(91/4Q) (Washington, D.C., May 1892) and EIA, Quarterly Coal Report, October-December
1990, DOE/E|A-0121(80/4Q) (Washington, D.C., May 1891). 1880 consumption: residential/commercial, electricity, total industrial, and total
consumption: EIA, State Energy Data Report, Consumption Estimates 1960-1990, DOE/EIA-0214(90) (Washington, D.C., May 1982). Other

1990 industrial and coke plant consumption estimated from sectoral coal distribution:
DOE/EIA-0121(80/4Q) (Washington, D.C., May 1891).

1990 delivered prices:

Quarterly Coal Report, October-December 1880,
Quarterly Coal Report, October-December 1660,

DOE/EIA-0121(80/4Q) (Washington, D.C., May 1981). Projections: EiA, AEO 1894 National Energy Modeling System run AEC94B.D1221934.
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Table 62. Domestic Coal Supply, Disposition, and Prices
West North Central Census Division

Reference Case Annual
Supply, Consumption, Growth
and Prices 1990-2010
1990 2000 2005 2010 (percent)
Sources of Supply (million short tons)
Distribution From
Northern Appalachia ..................... 0.1 0.0 0.0 0.0 N/A
Southemn Appalachia ..................... 0.9 26 4.2 42 8.0%
Interior ... 242 268 21.2 216 -0.6%
Northem Great Plains .................... 91.3 100.7 111.0 125.4 1.6%
OtherWest ...........cccvviiiiiine.n. 0.7 0.3 2.6 0.8 0.8%
Non-Contiguous . ..........oovvinuvinann 0.0 0.0 0.0 0.0 N/A
Total Distribution
{excludes exports)’ ................... 1173 1304 130.1 152.0 1.3%
IMPOMS ..oeviieeieiiiiieeeeiieaans 0.6 0.0 0.0 0.0 NA
TotalSupply .......ciiiiiiiiiiiiiin 1178 1304 130.1 152.0 1.3%
Consumption (million short tons)
Residential/Commercial .................... 0.9 0.9 0.8 0.6 -1.8%
Industrial . ..o e 120 147 15.9 16.7 1.7%
Coka Plants . .......ovvriiiiiiiien 0.0 0.0 0.0 0.0 N/A
Electricly ........ccovvviiiiiii 103.4 114.9 122.3 134.7 1.3%
Total Consumption ..................... 1163 1306 139.1 152.0 1.3%
Discrepancy’ ..........coovviiiiiininn. 15 -0.2 0.0 -0.1 NA
Delivered Prices
(1982 dollars per short ton)
Industrial . .. ... ... 37.54 20.79 22.38 30.81 -1.0%
CokePlants ...t 0.00 0.00 0.00 0.00 N/A
Electricty . ... 20.98 23.25 25.03 34.70 2.5%
Average Price’ ............oouviinnnnnn. 22.70 22.98 2473 34.27 2.1%

'Excludes distribution to unknown destinations from unknown origins.

%Includes stock changes.

*Weighted average. Excludes residential/commercial prices.

N/A = Not applicable.

Note: Total may not equal sum of components due to independent rounding.

Source: 10890 distribution: Energy information Administration (EIA), Coal Distribution January-December 1990, DOE/EIA-0125(90/4Q)
(Washington, D.C., April 1891). 1990 imports: U.S. Bureau of the Census, Form IM-145. 1890 consumer stock withdrawals: EIA, Quarterly
Coal Report, October-December 1991, DOE/EIA-0121(91/4Q) (Washington, D.C., May 1902) and EIA, Quarterly Coal Report, October-December
1960, DOE/EIA-0121(90/4Q) (Washington, D.C., May 1991). 1980 consumption: residential/commercial, electricity, total industrial, and total
consumption: EIA, State Energy Data Report, Consumption Estimates 1860-1990, DOE/EIA-0214(80) (Washington, D.C., May 1882). Other
1990 industrial and coke plant consumption estimated from sectoral coal distribution: Quarterly Coal Report, October-Decembar 1990,
DOE/EIA-0121(90/4Q) (Washington, D.C., May 1891). 1990 delivered prices: Quarterly Coal Report, October-December 1890,
DOE/EIA-0121(80/4Q) (Washington, D.C., May 1991). Projections: EIA, AEO 1994 National Energy Modeling System run AEO94B.D1221034.
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Table 63. Domestic Coal Supply, Disposition, and Prices
South Atlantic Census Division

Referen Annual
Supply, Consumption, oo Case Growth
and Prices 1990-2010
1990 2000 2008 2010 (povoent)
Sources of Supply (million short tons)
Distribution From
Northern Appalachia . .................... 338 432 484 56.8 2.5%
Southern Appalachia ..................... 105.1 101.5 103.7 1076 0.1%
Iterior ... o 16.2 9.9 10.3 1.3 -1.8%
Northern Great Plains . ................... 2.2 29 29 27.3 13.4%
OtherWest .........coovninininn, 0.0 0.0 0.0 0.0 N/A
Non-Contiguous ..........coovvvenniien 0.0 0.0 0.0 0.0 N/A
Total Distribution
{excludes exports)' ................... 157.2 1574 1853 201.9 1.3%
Imports . ... e 1.1 6.2 6.2 6.3 %1%
Total Supply . .....ocvviiiiiinininnins 158.3 163.6 M4 208.2 1.4%
Consumption (million short tons)
ResidentialCommercial .................... 0.7 0.7 0.7 0.6 -0.5%
Industrial ....... ... 206 18.8 20.9 24 0.4%
CokePlants ............cccoiiiienniiin. 0.0 34 27 2.4 N/A
Electricly .......ovve 128.1 1411 1474 183.1 1.8%
Total Consumption .............ccovinn 1495 1637 173 2085 1.7%
Discrepancy’ ........c..oovveiiiniaennns 8.8 0.1 0.1 0.3 NA
Delivered Prices
(1992 dollars per short ton)
Industrial ... 4.72 50.10 53.80 55.11 1.0%
CokePlants ..................coviuinn 0.00 54.34 59.27 59.15 N/A
Electriclty ...t 44 67 48.56 50.96 §0.12 0.6%
AveragePrice® ..............ciiiinnan 4468 4885 51.44 50.76 0.6%

'Excludes distribution to unknown destinations from unknown origins,

Yncludes stock changes.

*Weighted average. Excludes residential/commaercial prices.

N/A = Not applicable.

Note: Total may not equal sum of components due to independent rounding.

Source: 1990 distribution: Energy Information Administration (EIA), Coal Distribution January-December 1980, DOE/EIA-0125(90/4Q)
(Washington, D.C., April 1991). 1990 imports: U.S. Bureau of the Census, Form IM-1456. 1890 consumer stock withdrawals: EIA, Quarterly
Coal Report, October-December 1991, DOE/EIA-0121(91/4Q)) (Washington, D.C., May 1992) and ElA, Quarterly Coal Report, October-December
1990, DOE/EIA-0121({90/4Q) (Washington, D.C., May 1891). 1880 consumption: residential/commercial, electricity, total industrial, and total
consumption: EIA, State Energy Data Report, Consumption Estimates 1960-1990, DOE/EIA-0214(80) (Washington, D.C., May 1892). Other
1990 industrial and coke plant consumption estimated from sectoral coal distribution: Quarterly Coal Report, October-December 1990,
DOE/EIA-0121(80/4Q) (Washington, D.C., May 1891). 1990 delivered prices: Quarterly Coal Repor, October-December 1880,
DOE/EIA-0121(90/4Q) (Washington, D.C., May 1991). Projections: EIA, AEO 1984 National Energy Modeling System run AEO94B.D1221934.
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Table 64. Domestic Coal Supply, Disposition, and Prices
East South Central Census Division

Refersnce Annual
Supply, Consumption, Case Growth
and Prices 1000-2010
1990 2000 2005 2010 (perosnt)
Sources of Supply (million short tons)
Distribution From
Northem Appalachla ..................... 0.8 0.0 63 76 11.9%
Southern Appalachia ..................... 55.9 62.1 88.5 73.9 1.4%
Interfor . ... . 37.2 346 219 15.2 4.4%
Northern Great Plains . ................... 0.4 0.0 0.0 0.0 N/A
OtherWest ..........cooiviviiiininnnns 0.0 0.0 0.0 0.0 N/A
Non-Contiguous . ............covvviinen. 0.0 0.0 0.0 0.0 N/A
Total Distribution
(oxcludes exports)’ ................... M3 06.8 9.7 96.7 0.1%
mports . ... e 6.0 0.1 0.2 0.6 NA
TotalSupply .........cooviiiiiiinan M3 96.8 909 7.3 0.2%
Consumption (million short tons)
Residential/Commercial .................... 0.5 0.4 0.4 0.4 -1.2%
Industrial ... ... e 131 10.2 1.2 12.2 -0.4%
CokePlants ..............ccviiiiininnen 0.0 33 29 2.5 N/A
Electricty ......... . it 776 82.9 825 82.1 0.3%
Total Consumption ..........c.ocvvvvnnens LA 9.9 97.0 97.2 0.3%
Discrepancy’ ...........occvviennnanns 31 0.0 0.1 0.0 -19.4%
Delivered Prices
(1992 dollars per short ton)
Industrial . .......... e 45,60 46,24 §0.93 52.01 0.7%
CokePlants ..........ccivvivineniinenns 0.00 54.27 60.20 57.67 N/A
Electricy .......c..oiiiiiiii e 36.26 39.71 43,07 43.65 0.9%
Average Price’ ... .iiiiiiiiieiens 37.61 40.90 4.49 45.07 0.9%

'Excludes distribution to unknown destinations from unknown origins.

%Includes stock changes.

*Weighted average. E>rludes residential/commercial prices.

N/A = Not applicable.

Note: Total may not equal sum of components due to independent rounding.

Source: 1990 distribution: Energy Information Administration (EIA), Coal Distribution January-December 1990, DOE/EIA-0125(80/4Q)
(Washington, D.C., April 1991). 1980 imports: U.S. Bureau of the Census, Form IM-146. 1890 consumer stock withdrawals: EIA, Quarterly
Coal Aspon, October-December 1991, DOE/EIA-0121(91/4Q) (Washington, D.C., May 1992) and EIA, Quarterly Coal Report, October-December
1990, DOE/EIA-0121(90/4Q) (Washington, D.C., May 1881). 1990 consumption: residential/commercial, electricity, total industrial, and total
consumption: EIA, State Energy Data Report, Consumption Estimates 1860-1990, DOE/EIA-0214(90) (Washington, D.C., May 1992). Other
1990 industrial and coke plant consumption estimated from sectoral coal distribution: Quarterly Coal Report, October-December 1980,
DOE/EIA-0121(80/4Q) (Washington, D.C., May 1891). 1990 deliverad prices: Quarterly Coal Repon, October-December 1960,
DOE/EIA-0121{90/4Q) (Washington, D.C., May 1691). Projections: EIA, AEO 1994 National Energy Modeling System run AEO84B.D1221834.
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Table 65. Domestic Coal Supply, Disposition, and Prices
West South Central Census.Division

Reference Case Annual
Supply, Consumption, Growth
and Prices 1900-2010
1990 2000 2008 2010 (porcent)
Sources of Supply (million short tons)
Distribution From
Northem Appalachla ..................... 0.0 0.0 0.0 0.0 N/A
Southem Appalachia .................... 0.5 1.0 0.2 1.2 4.6%
Interior ... 60.2 64.4 69.5 80.9 1.5%
Northern Great Plains .................... 67.4 76.9 78.7 733 0.4%
OtherWest ..............oiiiiviiin 26 0.6 3.0 0.7 -8.6%
Non-Contiguous ...............cooouuunn 0.0 0.0 0.0 0.0 N/A
Total Distribution
(oxcludesexparts) ................... 130.7 143.0 1518 156.1 0.9%
IMPOMS ..ttt iirine i iiiaes 0.0 0.1 0.1 0.2 NA
Total SUPPlY ...\ veeeniiiiirieiaians 130.7 143.1 1817 1569 0.9%
Consumption (miillon short tons)
Residential/Commercial .................... 0.0 0.0 0.0 0.0 N/A
Industrial . ........ ..o 5.8 7.2 6.8 9.1 2.3%
CokePlants ............cciiinvviinenn 0.0 0.0 0.0 0.0 N/A
Electricly ... 125.7 1359 145.0 1461 0.8%
Total Consumption ........ e 1315 1432 1518 1553 0.8%
Discrepancy’ ...........ccovnvvnnnnnns 0.8 0.1 -0.1 10 NA
Delivered Prices
(1992 dollars per short ton)
Industrial .. ..... ... o 27177 20.59 24.48 2057 -0.5%
Coke Plants ..............ciiieiiinn. 0.00 0.00 0.00 0.00 N/A
Electricly ...... ..o 24.45 251 25.46 3458 1.7%
AvoragePrice’ .............ooeviine 24.37 25.45 25.41 33.76 1.6%

'Excludes distribution to unknown destinations from unknown origins.

ncludes stock changes.

*Waeighted average. Excludes residential/commercial prices.

N/A = Not applicable.

Note: Total may not equal sum of components due 1o independent rounding.

Source: 1990 distribution: Energy Information Administration (EIA), Coal Distribution January-December 1980, DOE/EIA-0125(80/4Q)
(Washington, D.C., April 1991). 1990 imports: U.S. Bureau of the Census, Form IM-145. 1990 consumer stock withdrawais. EIA, Quarterly
Coal Report, October-December 1691, DOE/EIA-0121(91/4Q) (Washington, D.C., May 19892) and EIA, Quarterly Coal Report, October-December
1990, DOE/EIA-0121(90/4Q) (Washington, D.C., May 1901). 1890 consumption: residential/commercial, electricity, total industrial, and total
consumption: EIA, State Energy Data Report, Consumption Estimates 1860-1980, DOE/EIA-0214(00) (Washington, D.C., May 1982). Other
1090 industrial and coke plant consumption estimated from sectoral coal distribution: Quarterly Coal Report, October-December 1880,
DOE/EIA-0121(90/4Q) (Washington, D.C., May 1991). 1890 delivered prices: Quarterly Coal Repon, October-December 1980,
DOE/EIA-0121(80/4Q) (Washington, D.C., May 1991). Projections: EIA, AEO 1994 National Energy Modeling System run AEO94B.D1221034,
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Table 66. Domestic Coal Supply, Disposition, and Prices
Mountain Census Division

Annual
Supply, Consumption, Reference Case Growth
and Prices 1990-2010
1990 2000 2005 2010 (percent)
Sources of Supply (mililon short tons)
Distribution From
Northern Appalachia ...............ovvtn. 0.0 0.0 0.0 0.0 N/A
Southern Appalachia ..................... 0.0 0.0 0.0 0.0 N/A
Iterior ... 0.0 0.0 0.0 0.0 N/A
Northemn Great Plaing .................... 4.7 4.7 46.0 50.8 1.0%
OtherWest . ...........covviiiiiienn.. 65.4 61.5 67.8 85.3 1.3%
Non-Contiguous . .............ccvvvvnnnnn 0.0 0.0 0.0 0.0 N/A
Total Distribution
(oxcludes exports) ................... 1071 108.2 1138 136.0 1.2%
Mports . .......ociviiiriiiiieiiiiea 0.0 0.0 0.0 0.0 NA
TotalSupply ...... ..o, 107.2 108.2 1138 136.0 1.2%
Consumption (million short tons)
ResidentialCommercial .................... 0.0 0.6 0.6 0.5 N/A
Industrial . ..., 6.7 4.9 5.2 5.2 -1.2%
CokePlants ............covivvniiininns 0.0 0.9 0.8 0.7 N/A
Electricly . .....covveiviiiiieia, 100.5 101.7 107.2 129.6 1.3%
Total Consumption .............covvuen 1072 108.2 1138 136.0 1.2%
Discrepancy’ . .....ooviiiiiiniiiienien, 0.0 0.0 0.0 0.0 NA
Delivered Prices
(1992 dollars per short ton)
Industrial . .. ... . 35.42 36.69 37.09 45.83 1.3%
CokaPlants .........c.cciivviiiinnenn 0.00 4.7 4143 42.50 N/A
Electricty ..ot 23.68 27.54 26.93 33.94 1.8%
Average Price® ............ccoiiieinaL. 24.35 28.08 2750 3144 1.7%

'"Excludes distribution to unknown destinations from unknown origins.

*Inciudes stock changes.

"Waighted average. Excludes residential/commercial prices.

N/A = Not applicable.

Nota: Total may not equal sum of coinponents due to independent rounding.

Source: 1990 distribution: Energy Information Administration (EIA), Coal Distribution January-December 1980, DOE/EIA-0125(90/4Q)
(Washington, D.C., April 1891). 1890 imports: U.S. Bureau of the Census, Form IM-145. 1880 consumer stock withdrawals: EIA, Quarterly
Coal Report, October-December 1981, DOE/EIA-0121(91/4Q) (Washington, D.C., May 1992) and EIA, Quarterly Coal Report, October-December
1990, DOE/EIA-0121{80/4Q) (Washington, D.C., May 1991). 1980 consumption: residential/commercial, electricity, total industrial, and total
consumption: ElA, State Energy Data Report, Consumption Estimates 1960-1960, DOE/EIA-0214(90) (Washington, D.C., May 1882). Other
1900 industrial and coke piant consumption estimated from sectoral coal distribution: Quarterly Coal Report, October-Dacember 1980,
DOE/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., May 1991). Projections: EIA, AEO 1994 National Energy Modeling System run AEO94B.01221934
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Table 67. Domestic Coal Supply, Disposition, and Prices
Pacific Census Division

Annual
Supply, Consumption, Reference Case Growth
and Prices 1900-2010
10
1990 2000 2006 20 (percent)
Sources of Supply (million short tons)
Distrbution From
Northern Appalachia ..................... 0.0 0.0 0.0 0.0 N/A
Souther Appalachia ..................... 0.0 0.0 0.0 0.0 N/A
Interlor . ... 0.0 0.0 0.0 0.0 N/A
Northemn Great Plains .................... 1.4 5.2 5.0 5.4 7.0%
OtherWest . .............. ... il 8.0 6.3 6.4 6.0 -1.4%
Non-Contiguous ...............c.oveen. 08 04 0.4 0.4 3.2%
Total Distribution
(oxcludes exports)’ ................... 10.2 1.9 1.9 19 0.8%
IMPOMS . o.rrininiriineeiiiiiinans 0.4 19 2.0 24 8.7%
TotalSupply .........ovvviniiiinn, i 105 138 13.9 140 1.4%
Consumption (miliion short tons)
ResidentialCommercial .................... 0.6 0.5 0.5 0.5 -11%
Industrial . ........... ... . 32 3.2 33 3.4 0.3%
CokePlants ..................cccvnnn.. 0.0 0.0 0.0 0.0 N/A
Electricty ........... . i 6.0 8.7 85 85 1.8%
Total Consumption ..................... 9.8 124 124 124 1.2%
Discropancy’ ..........ccoovviiinnnnn.. 0.8 14 18 16 3.5%
Delivered Prices
(1992 dollars per short ton)
Industrial . .......... . ... 48.87 33.26 32.82 33.79 -1.8%
CokePlants ..............ccciiiiiin 0.00 0.00 0.00 0.00 N/A
Electricily .................. i 26.06 22.42 21.41 34.57 1.4%
AveragePrice’ . ........................ 34.02 25.31 24.62 3435 0.0%

'Excludes distribution 10 unknown destinations from unknown origins.

?Includes stock changes.

*Weighted average. Excludes residential/commercial prices.

N/A = Not applicable.

Note: Total may not equal sum of components due to independent rounding.

Source: 1880 distribution: Energy Information Administration (EiA), Coal Distribution January-December 1990, DOE/EIA-0125(80/4Q)
(Washington, D.C., April 1991). 1880 imports: U.S. Bureau of the Census, Form IM-145. 1980 consumer stock withdrawals: EIA, Quarterfy
Coal Report, October-Dacember 1981, DOE/EIA-0121(91/4Q) (Washington, D.C., May 1862) and EIA, Quarterly Coal Report, October-December
1990, DOE/EIA-0121(80/4Q) (Washington, D.C., May 1891). 1880 consumption: residential/commercial, electricity, total industrial, and total
consumption: ElA, State Energy Data Report, Consumption Estimates 1860-1990, DOE/EIA-0214(90) (Washington, D.C., May 1882), Other
1990 industrial and coke plant consumption estimated from sectoral coal distribution: Quarterly Coal Report, October-December 1990,
DOE/EIA-0121(90/4Q) (Washington, D.C., May 1091). 1990 delivered prices: Quarterly Coal Report, October-December 1880,
DOE/EIA-0121(90/4Q) (Washington, D.C., May 1991). Projections: EIA, AEO 1894 National Energy Modeling System run AEOC94B.01221934
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Table 68. Domestic Coal Supply, Disposition, and Prices

United States
Reference Annual
Supply, Consumption, Case Growth
and Prices 1990-2010
10
1990 2000 2008 20 (porcent)
Sources of Supply (miliion short tons)
Distribution From
Northem Appalachia ..................... 148.6 175.4 1878 2164 1.9%
Southem Appalachia ..................... 2029 2452 255.0 266.9 0.7%
Iterior . ... s 2040 1738 156.0 154.3 -1.4%
Northern Great Plains .................... 250.2 2844 296.8 339.9 1.6%
OtherWest .........coiviiiiiiinninns 715 68.7 81.2 928 0.9%
Non-Contiguous .................cunn. 0.8 0.4 04 0.4 -3.2%
Total Distribution
(oxcludes exports)' ........ e 9140 7.9 o771 1,070.8 0.8%
Mmports ........ i 2.7 9.7 10.0 106 71.1%
TotalSupply .........covvviiiiiiiie 9166 957.6 987.1 1,081.4 0.8%
Consumption (milfion short tons)
Residentia/Commercial .................... 6.7 6.1 5.9 55 -1.0%
Industral . ..........c e 76.3 86.9 941 101.4 1.4%
CokB PIATAS . ........covitiiiiieiininns 389 278 243 21.4 -3.0%
Eloctricty .........coiiiiiiiiiieiiies 773.5 836.9 8624 950.4 1.0%
Total Consumption ..........ccevnvuvunns 8055 o%87.7 986.0 1,078.6 0.9%
Discropancy’ .......cooviiiiierniiinns 212 02 0.3 28 A%
Delivered Prices
(1992 dollars per short ton)
Industrial . ....... ... e 35.85 37.43 40.37 42.30 0.8%
CokePlamts . ........c.vviiiieiniiinnns 50.93 55.81 60.38 58.91 0.7%
Electricly . ........cco oo 32.48 34.11 35,52 40.32 1.1%
AveragePrice’ ...............covvuunens 33.18 35.08 36.60 40.98 1.1%

'Excludes distribution to unknown destinations from unknown origins.

%Includes stock changes.

*Waeighted average. Excludes residential/commercial prices.

N/A = Not applicable.

Note: Total may not equal sum of components duse to independent rounding.

Source: 1990 distribution: Energy Information Administration (EIA), Coal Distribution January-December 1990, DOE/EIA-0126(90/4Q)
(Washington, D.C., April 19981). 1900 imports: U.S. Bureau of the Caensus, Form iIM-145. 1990 consumer stock withdrawals: EIA, Quarterly
Coal Report, October-December 1991, DOE/EIA-0121(91/4Q) (Washington, D.C., May 1992) and E!A, Quarterly Coal Report, October-December
1980, DOE/EIA-0121(80/4Q) (Washington, D.C., May 1991). 1990 consumption: tesidential/commercial, electricity, total industrial, and total
consumption: ElA, State Energy Dala Report, Consumplion Estimates 1960-1990, DOE/EIA-0214(80) (Washington, 0.C., May 1982). Other
1990 industrial and coke plant consumption estimated from sectoral coal distribution: Quarterly Coal Report, October-December 1990,
DOE/EIA-0121(90/4Q) (Washington, D.C., May 1981). 1990 delivered prices: Quarterly Coal Report, October-December 1860,
DOE/EIA-0121(80/4Q) (Washington, D.C., May 1991). Projections: E!A, AEO 1994 National Energy Modeling System run AEO84B.D01221934,
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Table 69. Coal Production and Minemouth Prices by Region

Reference Case G‘:‘:;:
Supply Reglons 19902010
19090 2000 2008 2010 (poroent)
Production (million short tons per year)
Northern Appalachla ....................... 165.90 181.86 198.20 229.80 1.6%
Southern Appalachia ....................... 323.10 341.77 348,59 352.68 0.4%
Iterior . ... 205.70 179.34 162.93 168.99 -1.0%
North Great Plains . ..................... .. 251.10 204.19 308.06 349.47 1.7%
OtherWest ..o, 81.60 81.87 101,65 119.77 1.9%
Non-Contiguous . ............covviineen... 1.70 1.72 iRAl 2.19 1.3%
Appalachian. ............. ... i 489.00 523.63 546,79 582.48 0.9%
Interior . ... 205.70 179.34 162.93 168.99 -1.0%
Wast. ... 334.40 377.78 4114 471.43 1.7%
East of Mississippi River . ................... 630.20 629.89 629.68 649.85 0.2%
Wast of Mississippi River . ................... 398.90 450.87 491.44 573.05 1.8%
US. Total ...........occvivinii i 1,020.10 1,080.75 1,121.13 1,222.90 0.9%
Minemouth Prices (1992 dollars per short ton)

Northern Appalachia . ...................... W 32.39 3476 35.05 N/A
Southern Appalachia ....................... w 36.20 40.13 39.76 N/A
IMBMIOr . e 22.89 21.81 2212 23.33 0.1%
North Great Plains . ...............cocovnnes 9.06 10.14 10.76 24.06 5.0%
OtherWest . ..., w 26.13 24.06 2735 N/A
Non-Contiguous . ...........covviveininn. w 21.87 20.90 22.04 N/A
Appalachia ............. i 30.83 34.88 38.18 37.%0 1.0%
IBrOr 22.39 21.81 22.12 23.33 0.1%
Wesl. ... 1238 13.66 14.08 24.89 3.6%
East of Mississippi River . ................... 29.98 33.43 37.02 37.34 1.1%
West of Mississippi River . ................... 12.60 13.92 14.17 2353 3.2%
US. Total . ...t 23.22 2529 27.00 30.87 1.4%

Appalachia: PA,OH,MD.WV,VA TN, AL,GA EAST KY

Intarior: MIIL,IN,1A,MO,KS,AR,OK LA, TX,WEST KY

Wast: ND,SD,MT,WY,CO,UT,AZ NM,WA,OR,AK,CA

W = Withheld to prevent disclosure of proprietary data.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Source: 1900: Energy Information Administration (EIA), Coal Production 1980, DOE/EIA-0118(80) (Washington, D.C., September
1691), Tables 1, 17, and 19, Projections: EIA, AEO 1994 National Energy Information System run AEO94B.D1221934.
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Table 70. Coal Production by Region and Type
(Million Short Tons per Year)

Relerence Case m;:
Supply Regions and Coal Types . 9;o-2m 0
1990 2000 2005 2010 (porcent)
Appalachia ..............covviiiiin i 488.99 §23.63 §46.78 662.48 0.9%
Buminous .............ccciiiiiiiinnnn, 488.99 523.63 546.78 582.48 0.9%
LowSullur ........ ... 60.85 131.39 166.60 188.70 5.8%
Medium Sulfur . .. ... o 339.04 309.15 297.22 296.51 0.7%
HighSulfur ............cc L. 89.11 83.09 9297 97.26 0.4%
Lignite (medium sulfur) .................... 0.00 0.00 0.00 0.00 NA
L 205.65 179.34 162.83 160.99 1.0%
Bituminous ......... ... ..o, 147.07 117.58 97.15 93.16 2.3%
LowSullur ... 0.77 0.88 212 227 5.6%
Medium Sulfur. . ... .. 18.94 35.56 4417 50.99 5.1%
HighSullur ..... ........... ... ....c.... 127.36 81.14 50.86 30.90 -5.6%
Lignte ..o 58,59 61.76 65.79 76.82 1.3%
Medium Sultur . .. ......... .. 4318 48.74 50.07 63.48 1.9%
HighSultur ..............ooviiiiin. 15.40 13.02 16.72 12.35 1.1%
Wesl ... ..ottt 33443 kYA ] 4141 LYAN K] 1.7%
Bituminous . ... e 60.65 62.25 83.01 108.70 3.0%
LowSutfur ....... ... oo 5482 56.82 75.18 95.34 2.8%
Medium Sulfur. ............ ..ol 5.83 5.43 7.81 13.35 4.2%
HighSulfur ....... ... ..o 0.00 0.00 0.02 0.01 N/A
Sub-Bituminous . .. ... .o 24427 287.11 298.86 329.54 1.5%
LowSulffur .......... ... 189,61 233.17 241.81 248.48 1.4%
Medium Sulfur . . ... ... 53.60 52.72 55.63 79.46 2.0%
High Sulfur ... ... 1.07 1.22 1.42 1.59 2.0%
Lignite ...... . ..o 29.50 28.43 29.55 33.20 0.6%
LowSulur ... . 0.10 0.08 0.09 0.10 -0.1%
Medium Sulfur .. ...... ... ...l 26.55 25.64 26.67 20.84 0.6%
HighSulfur .............cooivin . 2.86 2.1 2.78 3.27 0.7%
Subtotals: All Reglons
Bituminous . ... e 696.71 703.48 726.94 784.34 0.6%
Sub-Bituminous ..., 24427 287.11 298.86 329.54 1.5%
Lignte . ... . 88.09 90.18 95.33 109.02 1.1%
LowSulfur ... ... .. 306.15 422.34 475.80 534.89 2.8%
MediumSulfur . ........ ... ... L 487.14 477.24 481.57 53363 0.5%
HighSullur, .......... ... i 235.79 181.17 163.76 154,37 21%
US.Total ... 1,020.08 1,080.75 1,121.13 1,222.89 0.9%

Appalachia: PA,OH,MD,WV,VA, TN,AL,GA,EAST KY

Interior: MJ,IL,IN,IA,MO,KS,AR,OK LA, TX,WEST KY

West: ND,SD,MT,WY,CO,UT,AZ NM,WA OR,AK,CA

Suifur Delinitions:

Low Sultur: 0 - 0.60 pounds of sulfur per million Btu.

Medium Suifur: 0.61 - 1.67 pounds of sulfur per million Btu.

High Sultur:  Over 1.67 pounds of sulfur per million Btu.

Biu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Source: 1890: Energy Information Administration (EIA), Coal Production 1990, DOE/EIA-0118(80) (Washington, D.C., September 1881), Tables
1 and 5. Projections: EIA, AEO 1994 National Energy Information System run AEO84B.D1221834.
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Table 71. World Steam Coal Flows By Importing Regions and Exporting Countries
(Million Short Tons)

Case Growth
mport and Expart Reglons 1990-2010
1990 2000 2005 2010 (poroant)
Steam Coal Exports to Europe
Austrakia ... ....... ... 1.0 0.0 15.9 20.5 3.2%
UnitedStates .................... ....... 240 50.7 58.8 62.0 4.9%
SowthAlrica .............ccoviiiii 310 65.7 638 64.6 3%
FormerUSSR........................... 14.0 82 8.7 8.6 -2.4%
Poland ......... ... ... ... 2.0 79 6.3 6.5 6.1%
Canada . ........... ... 1.0 46 1.8 0.0 N/A
Ching ... ... i 3.0 33 3.3 5.0 2.5%
SouthAmefica ........................... 1.0 4.2 9.9 18.7 2.7%
Oher ... . 11.0 1.9 18.7 20 3.5%
Total ... e 1300 1585 187.1 2078 2.4%
Steam Coal Exports to Asia
Austrabia . ... ... ... 41.0 936 113.0 1237 5.7%
UnitedStates ............................ 6.0 1.4 18.9 266 7.7%
South Africa . ................ ......... 18.0 0.0 149 2.1 1.0%
FomerUSSR.................... ... ... 3.0 44 4.1 38 1.2%
Poland ... ... ... ... ... ... ... 0.0 00 0.0 0.0 N/A
Canada . ... ... .. ....... ... ... ... 3.0 40 7.0 89 5.6%
Ching . ... ... .. .. 8.0 18.2 209 218 5.1%
SothAMeNca .................. «c.c..o.. 1.0 39.7 55.9 60.3 2.7%
Other ... .. . 50 244 26.3 272 8.8%
Total ... .. e, 84.0 195.7 261.0 2045 6.5%
Steam Coal Exports to Others
Australia . ... ... ... 0.0 0.2 0.2 0.2 N/A
UntedStates ............................ 1.0 9.2 77 8.8 1.1%
South Africa . ................ ... 1.0 23 1.6 20 3.4%
FormetUSSR..................... 0.0 24 28 40 N/A
Poland .. ................. ... o 0.0 0.6 26 24 N/A
Canada ... ...... ............. ... ..., 1.0 1.1 11 11 0.5%
China ... ... ... .. .. ... .. 0.0 1.4 1.7 20 N/A
SouthAmerica ......................... 20 83 9.2 10.3 8.6%
Other ... ... 0.0 37 45 5.0 N/A
Total ... 15.0 2.1 314 35.8 4.4%
Total Swear~ Coal Exports
Austraba . .. ... ... ... L 540 938 1291 144 4 5.0%
UntedStates ................. ....... 420 712 85.4 874 4.3%
South Africa . ... ... 50.0 68.0 803 888 2.9%
Former USSR 18.0 149 167 16.4 -0.4%
Poland ... ... ... ... 190 8.4 89 89 3.7%
Canada .. . ... . ... ... 50 97 99 10.0 3.5%
China ... ....... ... ... 170 230 259 287 27%
South Amenca 16.0 52.2 749 89.4 9.0%
Other . 14.0 400 495 542 7.0%
Total ... ... ... 236.0 3813 4795 §38.2 4.2%

N/A = Not applicabie.

Note: Totals may not equal sumn of components due {0 independent rounding

Source: 1990: Energy Information Administration {E1A). Supplement 1o the Annual Energy Outiook 1993, DOE/EIA-0554(83) (Washington, D.C.,

Fabruary 1993). Projections: EIA, AEO 1894 Nationai Energy Modeling System run AEO94B.D1221934
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Table 72. Worlid Metallurgical Coal Flows By Importing Regions and Exporting
Countries Regions
(Million Short Tons)

Reference Case amox::
import and Export Reglons 10;0-2010
1990 2000 2005 2010 (porcent)
Metalhirgical Coal Exports to Europe
Australia . ... ..... ... 14.0 114 10.7 10.1 -1.6%
United States ............................ 35.0 256 259 253 -1.6%
South Africa . ..........ooiiiiiiiiiia 0.0 0.0 0.0 0.0 N/A
FormerUSSR...........ciiiiiiiat. 13.0 34 3.1 32 -6.8%
Poland ......... ... ..l 4.0 8.4 11.4 11.5 5.4%
Canada . ... 3.0 55 38 35 0.8%
China. ... 0.0 0.0 0.0 0.0 N/A
South America . ...............ccovvininn.. 0.0 0.0 0.0 0.0 N/A
Other ... 5.0 0.0 0.0 0.0 N/A
Total ... s 740 54.1 §5.0 538 -1.6%
Metaliurgical Coal Exports to Asia
Australia . ......... 48.0 §1.3 52.7 50.5 0.3%
UnitedStates .....................cc....t. 140 8.2 19.8 17.7 1.2%
South Africa . .............oovviieeann... 40 5.0 5.0 5.0 1.2%
FomerUSSR...............coiil 6.0 1.1 1.3 11 8.0%
Poland .............. ... e 0.0 0.0 0.0 0.0 N/A
Canada ...... ... ... i 26.0 15.9 15.0 144 -3.0%
Ching . ... 1.0 1.9 1.9 1.9 32%
SouthAmerica ................ccveinnn.. 0.0 0.0 0.0 0.0 N/A
Other ... .. 0.0 0.0 0.0 0.0 N/A
Total ... s 100.0 98.4 5.7 90.4 0.5%
Metallurgical Coal Exports to Others
Augtralia .. ... ... 2.0 0.0 0.0 0.0 N/A
UnitedStates . .................. .. ...... 120 13.2 13.2 12.0 0.0%
South Afrca ... ... ... .. il 0.0 0.0 0.0 0.0 N/A
Fomer USSR . ..............ooo it 0.0 25 2.7 26 N/A
Poland . ......... ... ... .. ..l 3.0 0.4 03 0.2 -13.4%
Canada .............. ...l 2.0 0.7 0.6 0.6 -5.8%
Ching ... ... ... 0.0 2.2 2.2 22 N/A
SouthAmerca . ............c....c.ovnnn.. 0.0 0.0 0.0 0.0 N/A
Other ... .. 0.0 0.0 0.0 0.0 N/A
Total ... 18.0 18.0 19.0 17.6 -0.1%
Total Metallurgical Coal Exports
Australia . ........ ... ... L 63.0 626 63.4 60.6 -0.2%
UnitedStates ............................ 83.0 62.0 59.0 55.0 0.7%
South Africa . ............. .............. 4.0 5.0 5.0 5.0 1.2%
FormerUSSR.................. ... ... .. 25.0 6.9 71 6.9 6.2%
Poland . ......... . ... ... ... 120 88 1.7 "7 0.1%
Capada ... ............ ... . ... .. ... 300 20 19.4 18.3 -2.5%
China ...... ... ... 2.0 41 4 4.1 37%
South America . .......................... 1.0 0.0 0.0 0.0 N/A
Other .. 6.0 0.0 0.0 0.0 N/A
Total .. .. 205.0 1714 169.7 161.6 1.2%

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Source: 1990: Energy Information Administration (EIA), Supplement to the Annual Energy Qutiook 1993, DOE/EIA-0654(83) (Washington, D.C.,
February 1993). Projections: EIA, AEO 1984 National Energy Modeling System run AEO84B.01221934.
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Table 73. World Total Coal Flows By Importing Regions and Exporting Countries

(Million Short Tons)
Reference Case m
Import and Export Reglons 19;0-2010
1990 2000 2006 2010 (porcent)
Total Coal Exports to Europe
Australia . ............ i 240 11.4 26.5 306 1.2%
UnitedStates ...............covvvvinnnt. 59.0 76.2 848 87.3 2.0%
South Africa . .......ooovtiiiiriinneiann, 320 65.7 63.8 64.6 3.6%
FormerUSSR...... ...t 270 11.6 18 11.8 -4.0%
Poland ........... . 270 18.2 17.7 18.0 -2.0%
Canada ...t 40 10.1 55 35 -0.6%
ChiNg ... 3.0 33 33 5.0 2.5%
South America ..................cc..oennn 11.0 42 9.9 18.7 2.7%
OBl .. e 16.0 11.9 18.7 220 1.6%
Total ... e 204.0 2106 2420 2616 1.3%
Total Coal Exports to Asia
Australia . ....... ... i 89.0 1449 165.7 174.3 3.4%
UnitedStates ............................ 21.0 346 386 443 3.8%
South Africa . .........ccvoviiiiiiinia.. 20 5.0 19.9 2712 1.1%
FormerUSSR......... oot 9.0 5.5 55 5.0 -2.9%
Poland . ... 0.0 0.0 0.0 0.0 N/A
Canada............ocoiiiiiniiiaiin 28.0 19.9 220 230 -1.0%
(o, A 9.0 20.1 228 237 5.0%
South America ..............ooiiiiiniin., 1.0 39.7 55.9 60.3 2.7%
Other .o e 5.0 24.4 26.3 272 8.8%
Total ... i 184.0 204.0 856.7 384.9 3.8%
Total Coal Exports to Others
Australia . ..........o i 2.0 0.2 0.2 0.2 -11.3%
UnitedStates .................ccvvinunnn. 230 224 21.0 208 -0.5%
South Africa ...t 1.0 23 16 2.0 3.4%
FormerUSSR......... ..ol 0.0 48 55 6.6 N/A
Poland ............... ... .. il 3.0 1.0 29 26 -0.7%
Canada. ... ...t 3.0 1.8 1.8 1.7 2.7%
L] 0.0 37 3.9 42 N/A
South America ..........ccovvviiveiiannnn 20 83 9.2 10.3 8.6%
Other ... e 0.0 37 45 5.0 N/A
Total ... i e 3.0 48.1 5§05 534 2.4%
Total Coal Exports
Australia . ... ... 1170 156.4 192.4 205.0 2.8%
UnitedStates ................. .. cutn 106.0 133.2 144.4 152.4 1.8%
South Africa . .......ooviiieiiinniiinn 54.0 73.1 85.3 93.8 2.8%
FormerUSSR........ ...t 430 219 228 23.4 -3.0%
Poland ..............c.c i 31.0 17.2 206 206 2.0%
Canada .............c.iiiii i 34.0 3.7 23 28.3 <0.9%
China ... e 19.0 274 30.0 28 2.8%
South AMenca ........c.oovvvvveieeneenn.s 17.0 52.2 749 89.4 8.7%
Other .. 20.0 40.0 49,5 54.2 5.1%
Total ... i “1.0 5527 649.2 609.9 2.3%

N/A = Not applicable.

Note: Totals may not equal sum of components due 1o independent rounding.

Source: 1980: Energy Information Administration (EIA), Supplement to the Annual Energy Outlook 19983, DOE/EIA-0554(93) (Washington, D.C.,
February 1983). Projections: E!A, AEO 1994 National Energy Modeling System run AEO94B.D1221934.
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Table 74. Indicators of Macroeconomic Activity

Reference Case Annual
Indicator Growth
1990-2010
1990 2000 2005 2010 (peroent)
Real Output, National (blilion 1987 dollars)
Total Industrial .......................... 3,419.1 4,246.7 47740 53223 2.2%
Total Manufacturing . ...................... 2,535.8 3,185.8 3615.7 4,076.2 2.4%
CoalMining . ..............covivinnnn. 293 322 333 3.3 1.1%
Oil and Gas Extraction ..................... 80.1 74.1 749 75.5 -0.3%
Refining ............. i 1163 119.7 121.6 1237 0.3%
Paper ... . 1106 138.1 151.3 165.6 2.0%
Chemicals .....................ooii 2512 3126 348.6 386.7 2.2%
Stone, Clay, and Glass ... ................. 61.7 75.6 837 90.8 2.0%
Primary Metals .......................... 118.0 136.9 148.3 156.7 1.4%
BasicSteel ....... ... ...l 51.5 55.9 58.0 576 0.6%
Primary Aluminum . ..., 9.1 1.1 1.7 121 1.4%
Fabricated Metals . ....................... 1427 177.8 2008 2228 2.3%
Industrial Machinery . ...................... 2217 316.7 390.0 470.8 3.8%
Electrical Machinery . ... ................... 2480 385.7 471.0 567.1 4.2%
Transportation Equipment . ................. 3498 4310 511.4 587.9 2.6%
Real Disposable income by Census Division
(billion 1987 dollars)
NewEngland ........................... 220 248 270 287 1.3%
Middle Atlantic . .................... .. ..., 605 685 734 793 1.4%
EastNoth Central ... ..................... 586 679 728 782 1.5%
West North Central . ...................... 237 283 305 328 1.6%
South Affantic .................. ... ... 609 751 837 939 2.2%
East South Central ....................... 177 215 231 247 1.7%
West SouthCentral ....................... 332 413 449 490 2.0%
Mountain . ........ ... ... 166 216 237 260 2.3%
Pacific .......... .o i 585 AR 773 843 1.8%
UntedStates ........................... 3,517 4,202 4,563 4,970 1.7%
Non-Agricultural Employment by Census Division
(millions)
NewEngland ........................... 6.3 6.6 74 73 0.7%
Middle Atlantic . . ................... ... 17.0 17.9 18.8 19.6 0.7%
EastNothCentral . ....................... 18.9 21.0 22 230 1.0%
West North Central ....................... 8.1 9.4 9.9 103 1.3%
South Atlantic .................. ... 19.7 231 25.0 269 1.6%
East South Central . ...................... 6.2 7.1 75 1.7 1.0%
WestSouthCentral . ...................... 10.8 13.0 138 14.6 1.5%
Mountain . ............ .. ... 5.8 7.3 79 8.4 1.8%
Pacific ......... ... ... ... 17.0 19.2 206 218 1.3%
UnitedStates ........................... 109.8 1245 132.8 139.6 1.2%

Note: Totals may not equal sum of components due to independent rounding.
Sources: 1990: Data Resources Incorporated (DRI), DRI @IOUS/02031/SERIES. Projections: Energy Information Administration, AEO 1994
National Energy Modeling System run AEO948.01221934.
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Table 75. Imported Petroleum by Scurce
(Million Barrels per Day)

Reforence Case Anaual
Growth
Sources 1990-2010
1990 2000 2006 2010 (porcent)
Crude Oii
Canada . ............ .o 0.30 0.00 0.00 1.29 7.5%
Mexico ....... . 0.05 0.00 0.00 0.34 10.0%
NothSea ...................... i vnn. 0.01 0.00 0.00 0.13 11.7%
OPEC . .. 0.36 0.00 0.00 2.76 10.7%
LatinAmerica ................ ..l 0.1 0.00 0.00 0.95 11.4%
Noth Africa ............coviinennnnnns 0.00 0.00 0.00 0.02 9.8%
West Africa ... .................ccoivnnnn 0.06 0.00 0.00 0.43 10.7%
Indonesia . ............ccoiiiiiiiii 0.03 0.00 0.00 0.09 5.3%
Persian Gulf .............. ... ... ... 0.16 0.00 0.00 1.27 11.0%
Other Middle East . ........................ 0.00 0.00 0.00 0.02 1.3%
Cther Latin America . . ...................... 0.01 0.00 0.00 0.06 8.6%
OtherAlrica . ...........ccvviviiiiinn.. 0.03 0.00 0.00 0.20 11.0%
OtherAsia. ............ccoiiiiiiinnnnn.. 0.06 0.00 0.00 0.21 6.7%
Light Refined Products’
Canada . ............... i 0.19 0.56 0.69 091 8.2%
Northem Europe . .........ciiiii 0.03 0.06 0.08 0.09 5.0%
Southern Burope . .. ... 0.04 0.05 0.06 0.07 2.4%
OPEC . .. 0.06 0.00 000 0.43 10.7%
Latin America ....................... ... 0.08 0.16 0.23 0.29 5.9%
North Africa . ... ..............c.cooviui 0.01 0.02 0.04 0.05 6.9%
WestAfrica ............................. 0.00 0.00 0.00 0.00 -1.5%
Indonesia ................ ... L. 0.00 0.00 0.00 0.00 N/A
Parsian Gulf ............................ 0.09 0.05 0.07 0.09 0.1%
CaribbeanBasin . .................... ..... 0.08 0.21 0.36 0.45 9.2%
AsianExporters ... ... . 0.02 0.01 0.02 0.02 2.1%
Other ... 0.04 0.03 0.04 0.04 -0.1%
Heavy Refined Products’
Canada . .............. .. i 0.10 0.09 0.1 0.16 2.3%
Northern Europe . .. ........... i 0.02 0.02 0.03 0.03 3.7%
Southern Europe . ... ... 0.02 0.01 0.01 0.01 -1.8%
OPEC . ... 0.10 0.13 0.19 0.22 3.9%
Latin America ........... ... ... ... 0.04 0.04 0.05 0.06 1.9%
North Africa . ........................... 0.03 0.05 0.09 0.09 6.6%
West Africa ... ..................oooiit 0.01 0.00 0.00 0.01 -0.9%
Indonesia ................c.c. .. 0.01 0.03 0.04 0.05 8.4%
Persian Guif ......... .................. 0.02 0.01 0.01 0.01 -2.5%
CaribbeanBasin . ......................... 0.07 0.06 0.06 0.07 +0.4%
AsianExporers . .. ........ ...l 0.03 0.04 0.05 0.07 5.1%
Other .. 0.05 0.04 0.05 0.06 1.4%

'Inciudes gasoline, distillate, jet fuel, and liquitied petroleum gases.
%Inciudes residual fuel oil and other refined products.

OPEC = Organization of Petroleum Exporting Countries - Algena, Gabon, indonesia, Iran, lraq, Kuwai, Libya, Nigeria, Qatar, Saudi Arabia,

the United Arab Emirates, and Venezuela.

Carnbbean Basin = Columbia, Ecuador, Guatemala, Jamacia, Mexico, Netherlands Antilles, Panama, Puerto Rico, Trnidad and Tobago,

Venezuela, and the Virgin islands.
N/A = Not applicable.

Source: Energy Information Administration, AEO 1994 National Energy Modeling System run AEO94B.01221934.
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Figure A1. U.S. Census Divisions
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Figure A2. Electricity Market Module (EMM) Regions
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Figure A3. Petroleum Administration for Defense Districts

Source: Energy Information Administration, Office of Integrated Analysis and Forecasting.
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Figure A4. Oil and Gas Supply Module Regions
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Figure AS. Natural Gas Transmission and Distribution Module Regions
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Figure A6. Coal Market Module Supply Reglons
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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-MU57 (Washington, DC, December 1993).

Energy Information Administration, Model Documentation Report: Macroeconomic Activity Module of the
National Enerqy Modeling System, forthcoming.

Energy Information Administration, Documentation of the D.R.1. Model of the U.S. Economy, forthcoming.

Energy Information Administration, National Energy Modeling System International Energy Model
Documentation Report, forthcoming,

Energy Information Administration, 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 System, forthcoming,

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

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

Energy Information Administration, Documentation of the Electricity Market Module, forthcoming.
Energy Information Administration, Documentation of the Oil and Gas Supply Module, forthcoming.

Energy Information Administration, Model Documentation: Natural Gas Transmission and Distribution Model
of the National Enerqy Modeling System, forthcoming.

Energy Information Administration, EIA Model Documentation: Petroleum Market Module of the National
Energy Modeling System, forthcoming.

Energy Information Administration, Model Documentation: Coal Market Module, forthcoming.

Energy Information Administration, Model Documentation Report: Renewable Fuels Module, forthcoming.
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