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For More Information

Individuals or members of organizations wishing to
report reductions in emissions of greenhouse gases
under the auspices of the Voluntary Reporting Program
can contact the Energy Information Administration
(EIA) at:

Voluntary Reporting of Greenhouse Gases
Energy Information Administration

U.S. Department of Energy

Forrestal Building

EI-81, Room 2F-081

1000 Independence Avenue, SW
Washington, DC 20585

Telephone: 1-800-803-5182 or 202-586-0688
FAX: 202-586-3045
e-mail: infoghg@eia.doe.gov

The EIA has both a long form (EIA-1605) and a short
form (EIA-1605EZ) available, as well as an electronic
version of the form. They are available upon request or
on EIA’s web site at www.eia.doe.gov/oiaf/1605/
frntend.html.

General or specific technical information concerning the
contents of this report may also be obtained by con-
tacting the Voluntary Reporting Program.
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Preface

Title XVI, Section 1605(b) of the Energy Policy Act of
1992 (EPACT), enacted on October 24, 1992, directed
the Energy Information Administration (EIA) to estab-
lish a mechanism for “the voluntary collection and
reporting of information on . . . annual reductions of
greenhouse gas emissions and carbon fixation achieved
through any measures, including fuel switching, forest
management practices, tree planting, use of renewable
energy, manufacture or use of vehicles with reduced
greenhouse gas emissions, appliance efficiency, meth-
ane recovery, cogeneration, chlorofluorocarbon capture
and replacement, and power plant heat rate improve-
ment....”

The legislation further instructed EIA to create forms
for the reporting of greenhouse gas emissions and re-
ductions, and to establish a database of the information
voluntarily reported under this subsection of EPACT.
The reporting Forms EIA-1605 and EIA-1605EZ,
“Voluntary Reporting of Greenhouse Gases,” were first
made available to the public in July 1995, providing a
vehicle for voluntary reporting on activities that
occurred before and during 1994. This publication sum-
marizes data reported for 1995, the second year of data
collection for the Voluntary Reporting of Greenhouse
Gases Program.

The data reported to the program are available through
several media. All nonconfidential reports received by
the program are compiled into a public-access database,
available either on CD-ROM or a set of diskettes. The
software is interactive and modular by design, allowing
the user to select, view, and if desired print the reports

filed by the voluntary reporters, for each year of their
participation. Predesigned queries allow the user to
access and print a variety of summary reports; the user
can also build original queries with commercially avail-
able SQL software.

The Public Use Database and the current reporting soft-
ware are also available at the program’s FTP (File
Transfer Protocol) site on the World Wide Web. The
site is: ftp://ftp.eia.doe.gov/pub/oiaf/1605/cdrom. Interested
parties are encouraged to visit the Program’s home
page at http://www.eia.doe.gov/oiaf/1605/frntend.html for
more information and background on the Program.
Software, additional copies of this report, paper report-
ing forms, and technical support information can be
obtained from the Voluntary Reporting of Greenhouse
Gases Communications Center by e-mail at infoghg@
eia.doe.gov, toll-free at 1-800-803-5182, or locally at
202-586-0688.

This report was prepared under the guidance of Mary
J. Hutzler, Director of EIA’s Office of Integrated Analy-
sis and Forecasting. People who have made significant
contributions to the program, the current software, and
the preparation of this report include: Arthur T.
Andersen, Director of the Energy Demand and Inte-
gration Division, Stephen Calopedis, Laura Gehlin,
William LaPerch, Gabriela Martin, Kenneth Pruitt,
Chris Minnucci, John Molineaux, Michael Mondshine,
Richard Richards, and Arthur RypinskKi.

EIA would also like to express special thanks to the
voluntary reporters, without whom this program would
be impossible.
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Executive Summary

The Voluntary Reporting Program, developed pursuant
to Section 1605(b) of the Energy Policy Act of 1992,
permits corporations, government agencies, households,
and voluntary organizations to report on their emis-
sions of greenhouse gases, and on actions taken that
have reduced or avoided emissions or sequestered car-
bon, to the Energy Information Administration (EIA).

This, the second annual report of the Voluntary Report-
ing Program, describes information provided by the
participating organizations on their aggregate emissions
and emissions reductions, as well as their emissions
reduction or avoidance projects, through 1995. This
information has been compiled into a database that
includes reports from 142 organizations and descrip-
tions of 967 projects that either reduced greenhouse gas
emissions or sequestered carbon. Fifty-one reporters
also provided estimates of emissions, and emissions
reductions achieved, for their entire organizations.

The projects described actions taken to reduce emis-
sions of carbon dioxide from energy production and
use; to reduce methane and nitrous oxide emissions
from energy use, waste management, and agricultural
processes; to reduce emissions of halocarbons, such as
CFCs and their replacements; and to increase carbon
sequestration. Current reporters represent 13 different
industries, as defined by the two-digit Standard Indus-
trial Classification (SIC) code. More than 80 percent are
electric utilities. Nonetheless, representation from other
sectors is significant. Other reporters include large
enterprises in the automotive, metals, chemicals, and
computer industries.

In the past year, the prospect of global climate change
and public policies to ameliorate climate change have
received increasing attention from policymakers in
Washington and from the public at large. Interest has
been stimulated by the progress of the international
climate change negotiations and the successive policy
announcements of the U.S. Government, which have
gradually committed the United States to a long-term
strategy aimed at limiting U.S. emissions of greenhouse
gases over the next two decades. The methods by
which such a strategy might be implemented, however,
have not been decided, and they remain a topic of
active discussion.

To date, U.S. policy initiatives to promote progress
toward the goal of stabilizing U.S. greenhouse gas
emissions have emphasized voluntary efforts. President
Clinton’s Climate Change Action Plan (CCAP) sought
to energize cooperative approaches to identify and
implement actions that could reduce emissions of
greenhouse gases. In that spirit, an array of govern-
ment-industry partnerships were formed to search for
and pursue opportunities to mitigate greenhouse gas
emissions. Most Voluntary Reporting Program patrtici-
pants are also affiliated with one or more government-
sponsored voluntary programs.

Table ES1 indicates the number of contributors to the
Voluntary Reporting Program for 1994 and 1995. The
number of reports received increased by 31 percent, to
142. The number of individual projects described in-
creased by 50 percent, to 967. Reporters claimed that
the 967 projects reduced emissions by a total of 184 mil-
lion metric tons of carbon dioxide equivalent in 1995
(Figure ES1).

Electricity supply projects were the most numerous of
all projects reported under the Voluntary Reporting

Figure ES1. Project-Level Emissions Reductions
Reported to the Voluntary Reporting
Program, 1994 and 1995

Electricity Supply 97.8

End Use/Transport

Carbon Sequestration
d 1994

) M 1995
Waste Reduction

Methane and
Nitrous Oxide

Halocarbons/Other

0 20 40 60 80 100
Million Metric Tons Carbon Dioxide Equivalent

Source: Energy Information Administration, Forms EIA-1605 and
EIA-1605EZ, “Voluntary Reporting of Greenhouse Gases.”
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Table ES1. Profile of Voluntary Reporting Program Reports

Iltem

1994 Reports

1995 Reports

Percent Change

Number of Reports Received

Number of Individual Projects Reported
Carbon Dioxide Reduction
Electricity Generation, Transmission, and Cogeneration
End Use and Transportation . .......................
Carbon Sequestration® ... .............. .. ... ...,
Waste Reductionand Reuse .. ......................
Methane Reduction . . .. ... ... ... ... . . ... . .. ...
Halogenated Substances and Other Gases . .............
Other (Includes Education and Training) . .. ..............

Total®

108 142 314
231 303 31.7
240 326 35.8
78 199 155.1
33 50 515
43 58 34.8
15 22 46.6
5 9 80.0
645 967 49.9

8Includes reports from 20 participants on their pro-rated shares of joint international forestry projects.
Source: Energy Information Administration, Forms EIA-1605 (long form) and EIA-1605EZ (short form), “Voluntary Reporting
of Greenhouse Gases” (1994 and 1995 data from the 1995 and 1996 reporting cycles).

Program. Such projects can reduce emissions in two
ways: replace high emitting fuels with lower emitting
or non-emitting energy sources for power generation;
or improve the efficiency of electricity generation and
distribution to reduce energy use per unit of delivered
electric power. Eighty-six organizations reported 303
electricity supply projects, one-half of which achieved
carbon dioxide emissions reductions of 10,000 metric
tons or more. More than one-third of the reductions
came from 15 large electricity generation-related proj-
ects, which collectively reduced emissions by 79 million
metric tons carbon dioxide equivalent, and most of
which were nuclear availability improvement projects.

Ninety-one organizations reported 276 projects that
improved energy end-use efficiency. Most reporters de-
scribed electric utility demand-side management (DSM)
programs. End-use projects tend to yield small reduc-
tions in carbon dioxide emissions; however, many (for
example, installation of improved lighting or motor
drive equipment) have the potential for widespread
adoption.

Fifty transportation-related projects were reported. The
most commonly reported transportation project was
switching to alternative fuels, particularly compressed
natural gas. However, there were several unusual trans-
portation demand reduction projects. One company
reported a half-million mile savings in employee com-
muting from the use of videoconferencing for regional
meetings.

Almost 200 carbon sequestration projects were reported.
Most States are benefiting from one or more projects
sponsored by participants in the Voluntary Reporting
Program. In addition, reported initiatives are underway
in 15 foreign countries. Electric utilities are very active

in supporting forestry projects. Their efforts are signifi-
cantly complemented by a variety of nonprofit environ-
mental protection organizations.

Emissions reductions for gases other than carbon di-
oxide accounted for 16 percent of the reported 1995
reductions (on a carbon dioxide equivalent basis). Coal
mining companies reported initiatives to capture and
use methane emissions from their operations; waste
management organizations reported actions that cap-
tured methane from landfills and reduced waste
accumulation that would otherwise have produced
methane emissions in the future. One electric utility
reported halving its emissions of sulfur hexafluoride—a
gas that has a global warming potential of 23,900. (For
a discussion of global warming potential, see ”"What
Are Greenhouse Gases?” on page 6.)

Fifty-one reporters provided information on their
aggregate levels of both greenhouse gas emissions and
reductions. These reporters collectively reported direct
emissions of some 855 million metric tons and indirect
emissions of 378 million metric tons carbon dioxide
equivalent in 1995. They reported reductions of about
84 million metric tons carbon dioxide equivalent in
1995. Most reporters calculated their company-wide
reductions based on what their emissions would have
been if they had not undertaken actions tending to
reduce their emissions. However, 10 firms reported
reductions calculated on the basis that their emissions
were lower than in some baseline year, usually 1990.
For most reporters, increases in overall activity levels
associated with economic growth have tended to offset
improved emissions rates per unit of activity, leading
to increases in emissions. These increases, however, are
less than they would have been in the absence of their
voluntary greenhouse gas reduction efforts.

X Energy Information Administration/ Mitigating Greenhouse Gas Emissions: Voluntary Reporting



1. Voluntary Reporting of Emissions Reduction Actions:
An Overview

Introduction

The Energy Policy Act of 1992 (EPACT) directed the
Energy Information Administration (EIA) to develop
two new programs to enhance understanding of U.S.
emissions of greenhouse gases as well as the scope of
efforts directed toward reducing emissions (see box on
page 2).! This report focuses on the second program,
mitigation of emissions.? It is based on a reporting
system designed to document voluntary actions that
reduce emissions of greenhouse gases or remove such
gases from the atmosphere. The reporting program was
developed in cooperation with the Department of Ener-
gy’s Office of Policy and with the U.S. Environmental
Protection Agency.

This report presents information on activities underway
in 1995, which reflects the second year of data collec-
tion for the program. The database compilation includes
reports from 142 volunteers and describes more than
900 projects that either reduce greenhouse gas emis-
sions or sequester carbon. Projects relate to emissions of
carbon dioxide from energy production and use; meth-
ane and nitrous oxide emissions from energy use, waste
management, and agricultural processes; emissions in-
volving a wide range of halocarbon use; and actions
that increase carbon sequestration. Current reporters
represent 13 different industries, as defined by the two-
digit Standard Industrial Classification (SIC) code. More
than 80 percent are electric utilities. Nonetheless, repre-
sentation from other sectors is significant, including
large enterprises in the automotive, metals, chemicals,
and computer industries.

As concern about global climate change grows, the
search for remediation options intensifies. Voluntary
reporting of emissions mitigation initiatives can help
identify innovative actions that can spur imitation and
widespread replication across the economy. To the
extent that achievements are realized in this voluntary

manner, pressures for more direct action to control
emissions may be ameliorated.

To date, U.S. policy initiatives to promote progress
toward the goal of stabilizing U.S. greenhouse gas
emissions have emphasized voluntary efforts. President
Clinton’s Climate Change Action Plan (CCAP) sought
to energize cooperative approaches to identify and im-
plement actions that could reduce emissions of green-
house gases.® In that spirit, an array of government/
industry partnerships were formed to search for and
pursue opportunities to mitigate greenhouse gas emis-
sions. Most of the contributors to the database on
voluntary greenhouse gas emissions mitigation efforts
are affiliated with one or more government-sponsored
voluntary programs.

Plan of the Report

This report is divided into eight chapters. The remain-
der of this chapter provides an overview of participa-
tion in the Voluntary Reporting Program, a perspective
on the composition of activities reported, and a review
of some key issues in interpreting and evaluating
achievements associated with reported emissions miti-
gation initiatives.

Chapters 2 through 7 provide a more detailed review
of the variety of project-level emissions reduction initia-
tives reported to the program. Carbon dioxide emis-
sions reductions are the focus of Chapters 2 through 4.
Chapter 2 examines projects involving energy efficiency
improvements in the production and distribution of
electricity and reductions in the use of higher emitting
carbon-based fuels. Chapter 3 considers improvements
in end-use efficiency in the residential, commercial, and
industrial sectors. Chapter 4 reviews transportation
projects that reduce travel activity or diminish reliance
on petroleum-based fuels. Activities to improve or

1Title XVI of the Energy Policy Act, Public Law 102-486 (October 24, 1992), in Section 1605(a) called for an annual report on national
aggregate emissions of greenhouse gases. Section 1605(b) called for the establishment of a database on annual reductions of emissions

as reported on a voluntary basis.

2since 1993, EIA has issued an annual report on aggregate U.S. emissions—Emissions of Greenhouse Gases in the United States—which

deals with the first program.

3U.S. Department of State, Climate Action Plan, Publication 10496 (Washington, DC, July 1997).
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(B) Voluntary Reporting.—

(1) ISSUANCE OF GUIDELINES.—Not later than
18 months after the date of the enactment of
this Act, the Secretary shall, after opportunity
for public comment, issue guidelines for the
voluntary collection and reporting of informa-
tion on sources of greenhouse gases. Such
guidelines shall establish procedures for the
accurate voluntary reporting of information
on—

(A) greenhouse gas emissions—
(i) for the baseline period of 1987 through
1990; and
(ii) for subsequent calendar years on an
annual basis;

(B) annual reductions of greenhouse gas emis-
sions and carbon fixation achieved through
any measures, including fuel switching,
forest management practices, tree planting,
use of renewable energy, manufacture or
use of vehicles with reduced greenhouse
gas emissions, appliance efficiency, meth-
ane recovery, cogeneration, chlorofluoro-
carbon capture and replacement, and
power plant heat rate improvement;

(C) reductions in greenhouse gas emissions
achieved as a result of—
(i) voluntary reductions;
(ii) plant or facility closings; and
(iii) State or Federal requirements; and

(D) an aggregate calculation of greenhouse gas
emissions by each reporting entity.

The Energy Policy Act of 1992, Sections 1605(b) and (c)

Such guidelines shall also establish procedures
for taking into account the differential radia-
tive activity and atmospheric lifetimes of each
greenhouse gas.

(2) REPORTING PROCEDURES.—The Adminis-
trator of the Energy Information Admin-
istration shall develop forms for voluntary
reporting under the guidelines established
under paragraph (1), and shall make such
forms available to entities wishing to report
such information. Persons reporting under this
subsection shall certify the accuracy of the
information reported.

(3) CONFIDENTIALITY.—Trade secret and com-
mercial or financial information that is privi-
leged or confidential shall be protected as
provided in section 552(b)(4) of title 5, United
States Code.

(4) ESTABLISHMENT OF DATA BASE.—Not
later than 18 months after the date of the
enactment of this Act, the Secretary through
the Administrator of the Energy Information
Administration shall establish a data base com-
prised of information voluntarily reported
under this subsection. Such information may
be used by the reporting entity to demonstrate
achieved reductions of greenhouse gases.

(C) Consultation.—

In carrying out this section, the Secretary shall
consult, as appropriate, with the Administrator of
the Environmental Protection Agency.

expand carbon sinks, notably through reforestation and
afforestation, are the subject of Chapter 5. Emissions re-
duction initiatives associated with methane and halo-
genated substances are examined in Chapters 6 and 7,
respectively.

Chapter 8 reviews emissions reports of participants
who provided data on aggregate entity emissions. A
total of 51 reporters provided information on both
aggregate emissions and aggregate reductions. These
include most of the largest electric utilities in the
United States. Appendixes provide information on the
development and structure of the data collection
instrument, a discussion of issues in the interpretation
of the data, and summary lists of reporters and projects
reported.

Who Reported?

The data collection program for emissions mitigation
actions is highly flexible. At one extreme, participants
can limit their reporting to a single project. At the other
extreme, a report can include multiple projects placed
in the context of the reporter’s aggregate or “entity-
level” emissions inventory.

Reports for 1995 were received from 142 participants in
13 different industries or services, compared with 108
reports from participants in nine different industries or
services for 1994 (Table 1). Most reporters were utilities
actively involved in the production and distribution of
electricity. Electric utilities accounted for 81 percent
(115) of the total number of reporting entities,

2 Energy Information Administration/ Mitigating Greenhouse Gas Emissions: Voluntary Reporting



Table 1. Forms Filed, by Standard Industrial Classification and Data Year, 1994 and 1995

(Number of Reports)

Data Year
SIC Code Description 1994 1995

08 OISty . o e 1 2
12 Coal MINING . .. 1 2
27 Printing and Publishing ... ... ... . . . . e 0 1
28 Chemical and Allied Products ... ......... . .. 1 3
33 Primary Metals . .. ... ... 2 2
34 Fabricated Metal Products, Except Machinery and Transportation Equipment . . . . 0 2
36 Electronic EQUIDMENT . . . . . . .. 1 1
37 Transportation EQUIpDMENt . . . . . ... 1 1
38 Miscellaneous Manufacturing Industries ... ......... .. ... . .. .. .. 0 1
49 Electric, Gas, and Sanitary ServiCes . . . .. .. ... 98 123
65 Real Estate . .. ... .. 0 1
82 Educational Services . . ... ... 2
88 Private Households . . . ... ... . e

TOtal .. 108 142

Source: Energy Information Administration, Forms EIA-1605 (long form) and EIA-1605EZ (short form), “Voluntary Reporting

of Greenhouse Gases.”

compared with 88 percent (96) during the previous re-
porting cycle. Of the 115 electric utility reporters to the
Voluntary Reporting Program, 41 (36 percent) reported
entity-wide information on emissions and reductions.
Even though the number of reporters from other indus-
tries remained relatively small, in many cases reports
were received from key companies in those industries.
For example, the automotive products industry was
represented by General Motors; the metals industry was
represented by Noranda and an operating division of
Alcan; Peabody reported on coal mining; and IBM
represented the electronic equipment sector. A complete
listing of all reporters is provided in Appendix C.

Most reporters indicated that their projects were af-
filiated with one or more government-sponsored
voluntary programs. Of the projects reported, 721 were
affiliated with the Climate Challenge Program, 29 with
EPA’s Green Lights Program, 19 with the U.S. Initiative
on Joint Implementation, 13 with the Climate Wise
Recognition Program, 9 with the Natural Gas STAR
Program, and 8 each with the Landfill Methane Out-
reach and Energy Star Building Programs. Other volun-
tary programs cited included Energy Star Computers,
Energy Star Transformers, the Voluntary Aluminum
Industrial Partnership, Motor Challenge, Waste Wise,
and Coalbed Methane Outreach.

Not all participants in the various voluntary programs
provide information for the EIA database. The level of
participation rose in the second reporting cycle, how-
ever, as familiarity with emissions accounting method-
ology improved, and as organizational efforts to
promote accomplishments gained momentum.

What Was Reported?

Of the 142 reporters, 129 (91 percent) provided informa-
tion on a total of 967 projects (931 domestic and 36
foreign), and 13 provided data on reduction accomp-
lishments without providing specific information on
project characteristics (Table 2 and Figure 1). The
projects were widely distributed geographically within
the United States. A limited number were located
abroad, where several forestry initiatives are underway.
The total number of projects reported increased by 322,
or 50 percent, compared with the previous reporting
cycle (Table 3).

About one-third of all the projects reported were
related to electricity generation, transmission, and
distribution. More than 200 involved actions to improve
power generation heat rates or to reduce energy losses
associated with electricity transmission and distribution.
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Table 2. Distribution of Projects by Reduction Objective

and Project Type, Data Year 1995

Reduction Objective and Project Type

Number of Projects Number of Reporters

Reducing Carbon Dioxide Emissions

Electricity Generation, Transmission, and Distribution
Cogeneration and Waste Heat Recovery
Energy End Use
Transportation and Offroad Vehicles
Entity-Level Reporting

Reducing Methane and Nitrous Oxide Emissions

Waste Treatment and Disposal (Methane)
Agriculture (Methane and Nitrous Oxide)
Oil and Natural Gas Systems and Coal Mining (Methane)

Carbon Sequestration

Halogenated Substances

Other Emissions Reductions

...... 629 123
...... 292 86
...... 11 8
...... 276 91
...... 50 34
...... 0 13
...... 58 29
...... 39 20
...... 3 2
...... 16 10
...... 199 62
...... 22 18
...... 59 45
...... 967 142

Note: The total number of reporters are smaller than the sum of the numbers of reporters for each project type, because

most reporters provided information on more than one project.

Source: Energy Information Administration, Forms EIA-1605 and EIA-1605EZ, “Voluntary Reporting of Greenhouse Gases.”

Table 3. Geographic Scope of Reports Received and Location of Emissions Reductions Projects,

Data Years 1994 and 1995

Reports Received Projects Reported

Geographic Scope 1994 1995 1994 1995

US.0Only ..o 102 124 636 931
Foreign Only . . ... ... 2 2 9 36
BothUS.and Foreign . . ..................... 4 16 NA NA
Total ... 108 142 645 967

NA = not applicable.

Source: Energy Information Administration, Forms EIA-1605 and EIA-1605EZ, “Voluntary Reporting of Greenhouse Gases.”

Another 100 projects involved increasing reliance on
non-carbon or low-carbon fuels for generation. From an
emissions standpoint, the largest reduction achieve-
ments came from improving nuclear plant availability
so that coal-fired generation could be reduced. Other
carbon-reducing projects included increased use of
wind power and biomass for electricity generation.

Numerous projects (276) designed to improve energy
end-use efficiency were also reported, most of them by
electric utilities. They covered an array of demand-side
management efforts to replace inefficient equipment
and improve building shell integrity. Projects reported
by industrial firms included motor drive replacement;
integrated control of heating, cooling, and lighting
systems; and cogeneration. Many utilities reported

multiple projects affecting both supply and demand for
energy. Only a limited number of reporters provided
information on the costs and benefits of their actions;
however, those that provided such information usually
indicated a payback period of less than 2 years.

Among the remaining projects reported, those designed
to improve carbon sinks were most numerous. A wide
variety of forestry projects were identified. Of those
initiated in the United States, 14 percent involved urban
tree planting, and 54 percent involved reforestation or
afforestation. One or more such projects were initiated
in 41 States. Although utilities sponsored most of the
projects, substantial activity was reported by nonprofit
organizations. Thirty-six foreign forestry initiatives
were also reported, involving 15 countries (Table 3).
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Figure 1. Number of Projects in 1995 by Geographic Location
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Source: Energy Information Administration, Forms EIA-1605 and EIA-1605EZ, “Voluntary Reporting of Greenhouse Gases.”

Fifty projects affecting transportation fuel use were
reported. Two-thirds promoted substitution of alterna-
tive fuels for gasoline. Natural gas conversions were the
most numerous. From an emissions reduction perspec-
tive, the single largest project involved the replacement
of conventional rail coal cars with lightweight alumi-
num cars, which enabled more coal to be shipped per
trip. As a result, the number of deliveries and freight
miles needed to service major coal-fired power facilities
were reduced. The most comprehensive transportation
project reported was developed by Quad/Graphics,
which simultaneously incorporated decisions on plant
location, alternate work schedules, car pooling, and
mass transit development to minimize workforce com-
muting costs and related emissions.

A variety of efforts to reduce methane emissions and
the emissions of other gases with high global warming
potential were also reported. (For a discussion of global
warming potential, see "What Are Greenhouse Gases?”
on page 6.) Methane projects were numerous, with
most capturing methane from waste in landfills, waste-
water treatment, or animal husbandry. The recovered
methane was typically combusted to supply electricity.
The greatest methane emissions reductions were associ-
ated with a large waste diversion project. The Inte-
grated Waste Services Association (IWSA) represents 65
of the Nation’s 114 waste-to-energy facilities in
operation in 1995. The IWSA reported reductions of
944,000 metric tons of carbon dioxide. Other initiatives
were directed toward reducing fugitive emissions from
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What Are Greenhouse Gases?

Many chemicals found in the Earth’s atmosphere act
as “greenhouse gases,” which received their appella-
tion because they tend to be transparent to sunlight
radiated largely in the visible and ultraviolet spectra,
whereas they tend to absorb infrared radiation (heat)
that is radiated back into the atmosphere from the
Earth’s surface. This process traps the heat from
sunlight at, or close to, the Earth’s surface and
significantly raises the average temperature of the
planet. Many gases that occur naturally in the atmos-
phere exhibit such “greenhouse” properties, including
water vapor, carbon dioxide, methane, nitrous oxide,
and an array of largely manufactured halogenated
substances. Other gases have so-called “indirect
effects” on global warming, because they may con-
tribute to the buildup or decomposition of other
greenhouse gases in the atmosphere. For instance,
some urban air pollutants (nitrogen oxides and non-
methane volatile organic compounds) react in the
presence of sunlight to create ozone (Oj), which is
also a greenhouse gas. Sulfur dioxide may have a net
cooling effect by promoting cloud formation, while
chlorofluorocarbons and hydrochlorofluorocarbons
have a direct warming effect that is offset to some
unknown degree by an indirect cooling effect caused
by their propensity to destroy ozone in the strato-
sphere.

Atmospheric concentrations of several important
greenhouse gases (carbon dioxide, methane, nitrous
oxide, and most halogenated substances) have been
increasing rapidly for many years. The growth in their
concentrations is believed to be caused by human
activities—particularly, by the burning of fossil fuels
and by deforestation. In recent years, some scientists
and policymakers have become concerned that the
buildup of greenhouse gases in the atmosphere may
increase the share of the sun’s heat retained in the
atmosphere, which in turn may affect the Earth’s
climate in uncertain but potentially disruptive ways.

Some greenhouse gases are more effective in trapping
reflected infrared radiation than others. Since policy-
makers need to know on which gases their efforts
should be concentrated, scientists working with the
Intergovernmental Panel on Climate Change (IPCC)
have engaged in efforts to develop an index of the
relative marginal heat-trapping capacities of various
greenhouse gases. This index, called a “global warm-
ing potential” (GWP), is intended to measure only the
marginal direct radiative forcing of greenhouse gases,
ignoring most indirect effects, which proved too
complex and uncertain to incorporate in the GWP

measure. GWPs are calculated on the basis of the
radiative forcing ability of a unit of carbon dioxide,
which is set equal to 1, integrated over periods of 20,
100, and 500 years.

The IPCC periodically revises its GWP calculations.
The table below shows the most recent (1995) 100-year
GWPs for some of the most important greenhouse
gases. The IPCC indicates that the typical uncertainty
for these estimates is +35 percent.

Numerical Estimates of 100-Year Global Warming
Potential Relative to Carbon Dioxide
(Carbon Dioxide = 1)

100-Year
Global Warming
Gas Potential
Carbon Dioxide ............. 1
Methane .................. 21
Nitrous Oxide . ............. 310
Halogenated Substances
HFC-23 . ... ... .. ......... 11,700
HFC-32 .................. 650
HFC-41 .................. 150
HFC-43-10mee ... .......... 1,300
HFC-125 ................. 2,800
HFC-134 . ................ 1,000
HFC-134a ................ 1,300
HFC-143 . ... .. .. ... .... 300
HFC-143a ................ 3,800
HFC-152a ................ 140
HFC-227ea ............... 2,900
HFC-236fa ................ 6,300
HFC-245ca ... ............. 560
Chloroform .. .............. 4
Methylene Chloride .. ........ 9
Perfluoromethane ........... 6,500
Perfluoroethane ............ 9,200
Perfluoropropane . .......... 7,000
Perfluorobutane . ........... 7,000
Perfluoropentane ........... 7,500
Perfluorohexane ............ 7,400
Perfluorocyclobutane . . . ... ... 8,700
Trifluoroiodomethane ........ <1
Sulfur Hexafluoride . ......... 23,900

Source: Intergovernmental Panel on Climate Change,
Climate Change 1995: The Science of Climate Change
(Cambridge, UK: Cambridge University Press, 1996),
p. 121.
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coal mining and natural gas production and delivery.
The CONSOL Coal Group, one of the top 10 producers
and distributors of coal in the United States, reported
methane emissions reductions in excess of 500,000 met-
ric tons in 1995 (equivalent to 12 million metric tons of
carbon dioxide) through methane recovery from mine
operations and closure of coal mines with high methane
emissions.

As shown in Table 4, projects with the principal objec-
tive of reducing methane emissions also had substantial
carbon dioxide reduction benefits. Such benefits may
accrue when captured methane displaces oil or coal as
an energy source, or when reduced landfilling results
in the release of less carbon dioxide from aerobic de-
composition (in the presence of oxygen). Projects that
reduced emissions of perfluorocarbons and sulfur hexa-
fluoride also generated large reductions on a carbon
dioxide equivalent basis. Overall, the less than 10 per-
cent of projects that focused on controlling emissions
other than carbon dioxide were responsible for nearly
40 percent of the total carbon dioxide equivalent reduc-
tions reported. This total excludes chlorofluorocarbons
(CFCs) and hydrochlorofluorocarbons (HCFCs), despite
the large reductions reported for them on a full molecu-
lar weight basis, because of the uncertainty associated
with their net warming potential.4

Emissions Mitigation Reporting
in the Context of National
Emissions Trends

Emissions mitigation projects reported for 1995 indicate
aggregate reductions in the range of 180 million metric
tons carbon dioxide equivalent. How could such large
reductions be achieved by reports from a relatively
limited number of respondents? Equally important,
how can one reconcile such a total to national emissions
levels that are rising at an annual rate of 50 to 100
million metric tons carbon dioxide equivalent?

In fact, the voluntary reporting database cannot be
reconciled to the database for the national emissions
inventory. They reflect two different accounting frame-
works. For the most part, the national inventory calcu-
lates emissions from energy used to produce a wide
variety of goods and services. Year-to-year comparisons
are based on historical performance, mainly associated
with trends in energy production and consumption.

Emissions mitigation data are not necessarily related to
historical experience. Only a handful of reporters
indicate mitigation achievements in comparison with
historical performance baselines. The vast majority of

Table 4. Summary of Project-Level Emissions Reductions and Carbon Sequestration

by Reduction Objective, Data Year 1995
(Metric Tons Carbon Dioxide Equivalent)

Reductions by Project Objective
Reduce Reduce
Reduce Methane and Increase Emissions of
Carbon Dioxide Nitrous Oxide Carbon Halogenated Total

Gas Emissions Emissions Sequestration Substances Reductions

Carbon Dioxide . . .......... 115,039,852 33,267,241 7,037,746 0 155,344,840
Methane ... .............. 249,010 23,613,180 0 0 23,862,190
Nitrous Oxide . ............ 1,253,526 1,181 0 0 1,254,707
PFCs ... . ... 0 0 0 3,192,463 3,192,463
OtherGases . ............. 0 0 0 208,481 208,481
Total .................. 116,542,389 56,881,602 7,037,746 3,400,944 183,862,681
CFCs,HCFCs ............ 0 0 0 20,304,696 20,304,696

Notes: Totals include all emissions reductions reported. No attempt has been made to correct for double counting, where
more than one entity has (or may have) reported on the same emissions reduction project. CFCs and HCFCs are not included
in the totals because of the uncertainty associated with estimates of net global warming potential for these gases. Their direct
warming effects (radiative forcing) are offset by indirect cooling effects (destruction of stratospheric ozone, another greenhouse
gas). For the same reason, methyl chloroform has been excluded from the "Other Gases” category.

Source: Energy Information Administration, Forms EIA-1605 and EIA-1605EZ, “Voluntary Reporting of Greenhouse Gases.”

4For a discussion of global warming potentials, see Intergovernmental Panel on Climate Change, Climate Change 1995: The Science of

Climate Change (Cambridge, UK: Cambridge University Press, 1996).
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reporters report emissions mitigation accomplishments
relative to a hypothetical baseline—what emissions
would have been had the mitigation effort not been
undertaken. Reporters can participate in establishing
mitigation records even for projects that involve new
activities for which no historical records exist and
which, in fact, lead to overall increases in emissions
levels. In this context, success of the mitigation effort
relates to moderating the growth rate of emissions.
Similarly, an entity whose scope of activity is not
increasing, but whose customer base is growing, may
report mitigation actions that only slow a rise in
emissions. Thus, it is possible to observe both increases
in specific emissions mitigation successes and rising
levels of national emissions (see box in Chapter 3, page
28).

Several other factors complicate the interpretation of
data on emissions mitigation efforts. Many actions have
both direct and indirect effects on emissions. The scope
of project accounting may ignore indirect increases
associated with a project’s implementation. Thus, the
shutdown of a coal-fired power plant could save direct
emissions for a reporter which, in some measure, might
be offset if replacement power were supplied by a non-
reporting emitter. Even if a project is unambiguous in
its effect, the responsibility for its implementation may
not be. Is the entity capturing methane from a landfill
the mitigating agent, or is it the utility that promises to
purchase the methane as fuel (thereby justifying invest-
ment in recovery equipment)? Multiple sponsorship of
individual projects can lead to double reporting of
emissions savings when pro rata contributions to proj-
ect implementation cannot be readily identified and
adjusted.

Still another consideration affecting interpretation of
reduction reports relates to the selection bias inherent
in voluntary reporting. Reporters participate to share
data on successes. Many nonreporters may have suc-
cesses to report as well. Even more important, however,
is the fact that nonreporters will include actors who
have no reductions to report or who are engaged pri-
marily in activities that generate increasing levels of
greenhouse gas emissions.

How then does the voluntary reporting of emissions
mitigation efforts help to address the national problem
of rising levels of greenhouse gas emissions? The estab-

lishment of an accounting framework for enterprises to
assess emissions sources and options for reduction
helps provide a new metric for decisionmakers review-
ing the consequences of actions taken. Heightened
awareness can set the stage for emissions avoidance or
mitigation. Additionally, the program can help promote
activism and innovation in the search for emissions
reduction strategies in at least three ways:

= Replicating of small projects on a large scale. Many
projects achieve modest emissions reduction bene-
fits individually, but are widely applicable. One
major utility described how videoconferencing re-
duced employee travel between its various locations
for meetings. While the reduction in emissions re-
sulting from the decrease in vehicle miles traveled
was not extraordinary, multiplying this reduction
by even a fraction of the numbers of companies
across the United States that are similarly geo-
graphically dispersed could produce a substantial
aggregate benefit. By sharing information on proj-
ects such as this, voluntary reporting can promote
replication of cost-effective emissions mitigation
measures.

= Enhancing project scale through pooling of re-
sources. Organizational initiatives in which several
participants pool resources can enhance the scale of
the projects undertaken. For example, 40 different
electric utilities are jointly sponsoring a forestry
project in Belize that will enhance carbon seques-
tration through improved forest management tech-
nigques on 120,000 acres. Voluntary reporting pro-
motes such collaborations by providing recognition
to the participating companies.

= ldentifying reduction opportunities. Through the
accounting of emissions performance records neces-
sary for voluntary reporting, reporters gain an
understanding of the greenhouse gas emissions
consequences of their activities, which enables them
to identify the most cost-effective reduction oppor-
tunities. The realization that the global warming
potential of sulfur hexafluoride is nearly 24,000
times that of carbon dioxide spurred at least one
reporter to halve its emissions of this gas.

If the Voluntary Reporting of Greenhouse Gases Pro-
gram assists in any of these dimensions, some progress
toward national stabilization targets may be made.
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2. Reducing Emissions from Electricity Supply

The electric utility sector produces more than 1.81
billion metric tons of carbon dioxide per year—about
one-third of total U.S. carbon dioxide emissions. These
emissions result from the combustion of fossil fuels—
coal, oil, and natural gas—during the electricity
generation process. Coal is the largest contributor to
utility emissions, accounting for 88 percent of the total,
reflecting the fact that coal is the primary energy source
used for electricity generation (51 percent of total U.S.
generation), as well as having the highest emissions per
unit of energy used. When it is burned, coal emits
about 70 percent more carbon dioxide per British ther-
mal unit (Btu) of energy produced than does natural
gas.

Between 1990 and 1995, carbon dioxide emissions from
the utility sector® increased by 62 million metric tons,
or 3.5 percent. This trend reflects U.S. economic growth
and corresponding increases in energy consumption.
However, electric utility carbon dioxide emissions grew
at a slower rate than total energy consumption, which
grew by 7.3 percent between 1990 and 1995, which, in
turn, is slower than the growth of the U.S. economy
(10.5 percent). Factors that helped to slow the growth
in emissions include increased reliance on natural-gas-
fired and nuclear power plants and efficiency improve-
ments in both the generation and use of electricity.
Between 1994 and 1995, electric utility emissions de-
clined despite a 2.9-percent increase in electricity
consumption, because nuclear and hydroelectric power
plants increased their share of total generation at the
expense of fossil-fuel-fired plants.®

Overview of Projects Reported

Projects undertaken by the electric utility industry
usually reduce emissions in one of two ways. First,
they may displace higher emitting fossil fuels (e.g.,
coal) with lower emitting fuels (e.g., natural gas) or
non-emitting energy sources (hydropower, geothermal,
solar, wind, and nuclear). Alternatively, by improving
the efficiency of electricity generation, transmission, and
distribution, they may reduce the quantity of fossil fuel

used by power plants. This chapter considers these two
groups of projects separately, following a brief over-
view of the reported electricity supply projects.

Electricity supply projects are the most numerous
reported to the Voluntary Reporting Program, account-
ing for 31 percent of all projects reported in 1996.
Eighty-six organizations, including one trade associa-
tion, one independent power producer, and 84 electric
utilities, reported a total of 303 electricity supply
projects, a 31-percent increase from the previous
reporting year. Forty-four new projects were under-
taken in 1995—a slight decline from 1994, when 49 new
projects were begun.

Electricity supply projects are also the largest projects
reported. More than one-half of all electricity supply
projects reported in 1996 achieved carbon dioxide re-
ductions in excess of 10,000 metric tons each. Of the 21
largest projects reported (yielding a total of more than
1 million metric tons of carbon dioxide reductions in
1995), 15 were electricity supply projects (Figure 2).

Figure 2. Electricity Emissions Reduction Projects
by Project Size
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Source: Energy Information Administration, Forms EIA-1605 and
EIA-1605EZ, “Voluntary Reporting of Greenhouse Gases.”

SIncluding independent power producers but excluding cogeneration facilities.
6Energy Information Administration, Emissions of Greenhouse Gases in the United States 1996, DOE/EIA-0573(96) (Washington, DC,

October 1997), pp. 11-19.
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Reducing the Carbon Content of Energy
Sources

Fuel-switching projects, power plant availability im-
provements, and increases in low-emitting capacity
typically reduce the carbon content of the fuel or
energy sources used in electricity generation. A total of
104 such projects were reported for 1995 (Figure 3),
including some of the largest projects reported to the
Voluntary Reporting Program. It should be noted that
some carbon content reduction projects are in fact
“hybrids,” combining efficiency improvements with
measures such as availability improvements or in-
creases in low-emitting capacity.

Figure 3. Carbon Content Reduction Projects
by Project Type
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Source: Energy Information Administration, Form EIA-1605, “Volun-
tary Reporting of Greenhouse Gases.”

Availability Improvements

By increasing the generation from lower emitting power
plants, availability improvement projects provide a
commensurate reduction in the amount of generation

supplied by higher emitting plants. The number of
availability improvement projects reported for 1995
held fairly steady at 20, down one from the 21 reported
for 1994 (Figure 3).” As was the case last year, avail-
ability improvement projects were among the most
effective in terms of the magnitude of their impact on
carbon dioxide emissions. On average, availability
improvements reduced carbon dioxide emissions by
more than 2.2 million metric tons per project in 1995.8

Availability improvement projects primarily reflect
developments within the nuclear power industry. Of
the 20 availability improvement projects reported, 11
occurred at nuclear power plants. Mainly through
significant advances in operating, maintenance, and
refueling procedures, capacity factors at nuclear plants
were increased, displacing fossil-based power genera-
tion. Because nuclear power plants are invariably large
baseload facilities, even a fairly small improvement in
plant availability can lead to a major reduction in fossil
fuel consumption. In some cases, the capacity factor
improvements were anything but small; for example,
Niagara Mohawk Power Corporation raised the capaci-
ty factor at its Nine Mile Point nuclear plant from about
30 percent during the 1987 to 1990 time period, to over
70 percent during the 1991 to 1995 period.

Examples of specific actions taken to improve nuclear
plant capacity factors include:

e Carolina Power & Light Company’s adoption of
techniques for on-line maintenance to avoid mainte-
nance outages, and its adoption of industry best
practices to reduce the duration of refueling
outages.

< A move to a 2-year refueling cycle and enhance-
ment of the Preventive Maintenance and Surveil-
lance programs at General Public Utilities
Corporation’s Oyster Creek and Three Mile Island
nuclear plants.

= The extension of refueling schedules and reduction
of refueling outage durations at Texas Utilities
Electric Company’s Comanche Peak nuclear power
plant.

"Most of the 21 projects reported for 1994 were included in the 20 projects reported for 1995, because they continued to yield emissions
reductions in 1995. This is typically true not only of availability improvement projects but of all reported projects. Most projects continue
to yield emissions reductions over an extended period of time; for example, many of the availability improvement projects at nuclear
power plants involved the adoption of new maintenance and refueling programs that, once in place, are followed over a multi-year period.
Reporters continue to report the annual emissions reductions achieved by these long-lived projects on a yearly basis. Note, however, that
some projects reported for 1994 were not reported for 1995 (e.g., because the projects were discontinued, or reporters chose not to report
them). Also, in a few cases, projects may have been reclassified as to their project type between 1994 and 1995. For these reasons, the
number of reported projects in some cases declined between 1994 and 1995 (availability improvement projects are an example). For the
vast majority of project types, however, the number of reported projects increased, as 1994 projects continued and new projects were
reported for the first time.

8Estimates of average reductions across reporters should be viewed with caution, since reporters may not calculate reductions in the
same way, and multiple reporters may report on some of the same activities (see Appendix B). Averages are presented only to provide
a rough indication of the relative sizes of different types of projects.
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The purpose of the electricity generation process is to
convert other forms of energy (e.g., heat) into elec-
trical energy. During this process, the combustion of
fossil fuels to produce heat causes greenhouse gas
emissions. In addition to substantial releases of carbon
dioxide, fossil fuel combustion also results in the
emission of small quantities of methane and nitrous
oxide. Carbon content reduction projects typically
reduce greenhouse gas emissions by replacing higher
emitting fuels (such as coal) with cleaner burning
fuels (such as natural gas) or non-emitting energy
sources (such as nuclear power).

Availability Improvements. By reducing the frequen-
cy and length of planned and unplanned power plant
outages, availability improvement projects can result
in increased use of the affected plant. This is par-
ticularly true if the plant is a baseload plant (i.e., a
plant that is generally used on an around-the-clock
basis except during plant outages), but it may hold
true for other types of plants as well. If the resulting
increased generation from the affected plant displaces
generation that otherwise would have been produced

Carbon Content Reduction Projects: Definitions and Terminology

by a higher emitting plant, emissions reductions will
result. Power plant utilization is measured by the
plant’s capacity factor, defined as the ratio of the
average load on the plant over a given period to its
total capacity. For example, if a 100-megawatt plant
operates (on average) at 75 percent of capacity (i.e., at
a load of 75 megawatts) over a period of a year, the
plant’s capacity factor is 75 percent.

Fuel Switching. The amount of carbon contained in
fossil fuels and released in the form of carbon dioxide
during combustion varies, depending on the type of
fuel. Thus, carbon dioxide emissions from a power
plant can be reduced by switching from a higher
emitting fuel (such as coal) to a lower emitting fuel
(such as natural gas).

Increases in Lower Emitting Capacity. By increasing
the capacity of an existing lower emitting or non-
emitting plant (e.g., a hydroelectric plant), or by
constructing new generating capacity (e.g., wind tur-
bines), a utility can reduce or avoid reliance on higher
emitting plants. The result will be a reduction in
greenhouse gas emissions from the displaced plants.

Fuel Switching

Twenty-five fuel-switching projects were reported,9
compared with 20 in the previous reporting year.
Seventeen of the projects involved switching from coal
to other fuel types (Figure 4). Fuels used in place of (or
co-fired with) coal included natural gas, waste oil from
transformers, wood waste, and tire-derived fuel. Since
coal is the highest emitting fossil fuel, switching from
coal to other fuels can have a substantial effect on
carbon dioxide emissions. For example, switching from
bituminous coal to natural gas will reduce carbon
dioxide emissions per unit of energy consumed by
approximately 43 percent. While other reported
actions—namely, switching from oil to gas—may not
lead to reductions of the same magnitude, they too can
affect emissions. Typically, carbon dioxide emissions
reductions on the order of 200,000 metric tons per year
were achieved as a result of the reported fuel-switching
projects.

The 25 reported fuel switching projects include a num-
ber of new projects that were started in 1995:

= American Electric Power added natural gas firing
capability at its coal-fired Conesville Units 1-3. In
1995, natural gas accounted for approximately 7

percent of the generation produced by the units and
7 percent of the heat input to the units. The use of
natural gas offset approximately 38,000 metric tons

of coal.

Figure 4. Fuel-Switching Projects by Project Type
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Source: Energy Information Administration, Form EIA-1605, “Volun-
tary Reporting of Greenhouse Gases.”

9Some of these projects were “hybrids,” combining fuel switching with other project types.
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= General Public Utilities Corporation initiated a
demonstration project in conjunction with the Elec-
tric Power Research Institute, involving co-firing
wood resources with coal at its Shawville generat-
ing station. Three types of wood fuel were tested:
sawdust, right-of-way tree trimmings, and hybrid
poplar. The Pennsylvania Energy Office provided
assistance on the project.

= |lllinois Power Company converted its Vermilion
Units 1 and 2 from coal to natural gas in June 1995,
resulting in estimated carbon dioxide emissions
reductions of more than 49,000 metric tons.

= Mississippi Power Company, an operating unit of
The Southern Company, spent approximately $2
million on burners, piping and controls to make
Units 4 and 5 at the Plant Jack Watson capable of
burning natural gas as well as coal. In 1995, this
project offset nearly 1.8 trillion Btu of coal and
reduced carbon dioxide emissions by an estimated
66,942 metric tons. The plant will continue to burn
gas as a substitute for coal whenever the economics
and fuel availability are favorable.

Increases in Lower Emitting Capacity

Projects involving the construction of new, lower emit-
ting power plants or increases in the capacity of
existing lower emitting plants were among the most
numerous electricity supply projects reported. A total
of 45 such projects were reported;'® up from 35 in the
last reporting year. The majority involved the installa-
tion of new nuclear, renewables, and hydropower ca-
pacity, with essentially no greenhouse gas emissions
(Figure 5); 6 projects involved additional natural-gas-
fired capacity, up from 3 projects reported last year.

In general, most of these projects were either small
additions to existing power plants or the opening of
small new plants (primarily renewables plants). The
emissions reductions achieved therefore tended to be
small in comparison with those for availability im-
provement projects. One major exception was the return
of the Tennessee Valley Authority’s (TVA) Browns
Ferry Nuclear Units 2 and 3 to service. These units had
been shut down in 1985. After extensive modifications,
Unit 2 was restarted in 1991 and Unit 3 in December
1995. The return of the units to operation reduced
TVA'’s need to rely on coal-fired generation. TVA esti-
mated the project’s total carbon dioxide emissions
reductions (due to the operation of both units) at nearly
9.3 million metric tons in 1995, making this one of the
largest projects reported on Form EIA-1605. Further-
more, TVA expected the Watts Bar Nuclear Plant Unit

Figure 5. Capacity Addition Projects
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1 to begin operation in 1996. With the addition of Watts
Bar, and the realization of the full impact of Browns
Ferry Unit 2 (which operated for only one month in
1995), TVA projects that emissions reductions will rise
to over 16 million metric tons per year. To put this in
perspective, 16 million metric tons corresponds to 0.9
percent of total U.S. carbon dioxide emissions from the
electricity sector.

One of the new capacity addition projects reported this
year was a fuel cell research project undertaken by
Duquesne Light Company, one of 36 new reporters.
The project, begun in July 1993, installed and operated
a 200-kilowatt natural gas fuel cell at Pittsburgh Inter-
national Airport. The fuel cell is used in baseload mode
and meets the needs of approximately 3 percent of the
total load on its circuit. Waste heat from the fuel cell is
recovered and used to provide space heating.

Other new projects that became operational in 1995 in-
clude New England Electric System (NEES) Companies’
repowering of the Manchester Street Station and
Niagara Mohawk Power Corporation’s capacity up-
grade at the Nine Mile Point Unit 2 nuclear plant. The
new NEES project converted Manchester Street from a
small, relatively inefficient oil-fired plant to a mid-
sized, efficient combined-cycle plant utilizing natural
gas. Estimated emissions reductions resulting from the
project were over 236,000 metric tons in 1995. Niagara
Mohawk’s project, which increased the capacity of Nine

10S0me of these projects were “hybrids,” combining capacity additions with other project types.
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Renewable electricity generation projects, such as
geothermal energy, photovoltaics, and wind power,
produce essentially no greenhouse gas emissions,
while at the same time reducing reliance on fossil-
fuel-fired generating stations. A number of electric
utilities have been experimenting with these relatively
new generation technologies, including Waverly Light
& Power Company (WLP), a small municipal utility
serving the town of Waverly, lowa. In 1993, WLP in-
stalled an 80-kilowatt wind turbine as an experimental
demonstration project. On Form EIA-1605, WLP de-
scribes the wind turbine project as follows:

Waverly Light & Power contracted with R. Lynette
and Associates in 1991 to perform a preliminary
study to investigate the potential for wind energy
in the Waverly, lowa area. The results of that
study indicated that wind energy may be feasible in
the area, but that a more thorough investigation,
using actual site wind speed data, was necessary to
confirm this.

In September, 1991, WLP applied for, and was
awarded, a Demonstration of Energy-Efficient
Developments (DEED) Program grant from the
American Public Power Association (APPA) to
further study the potential for wind energy

Project Profile: Waverly Light & Power Company’s Wind Turbine Project

applications in the Waverly, lowa area. The WLP
Board of Directors authorized Phase | of the study,
which was limited to the following tasks:

(1). Determining performance issues;

(2). Resolving utility and government issues; and

(3). Developing a financial model for estimating the
cost of energy.

The goals of this project were to gain experience
and knowledge in operating and maintaining wind
generating systems, to document the costs and per-
formance of wind turbines with advanced compo-
nents in Midwest wind regimes, to demonstrate the
ability of a small utility to incorporate wind energy
into their generation mix, and to acquire knowledge
that can be used to develop larger scale projects in
the future. All of these goals were fully achieved
during this project . . . .

The wind turbine project displaced power that would
have been generated by a coal-fired power plant. WLP
estimated the resulting annual carbon dioxide emis-
sions reduction at 37 metric tons in 1992, rising to 113
metric tons in 1995. Based on the success of the initial
80-kilowatt wind turbine, WLP is pursuing plans to
install approximately 1 megawatt of wind capacity.

Mile Point Unit 2 by 116 megawatts, yielded carbon di-
oxide emissions reductions of just over 100,000 metric
tons.

Other Carbon Content Reduction Projects

Fourteen other projects were reported (up from 12 for
1994), including 6 projects involving decreases in higher
emitting capacity and 6 involving changes in the dis-
patching of power plants. The demand for electricity is
not constant but fluctuates according to such factors as
the time of day and the season. Individual power plants
are brought on line or taken off line as demand fluctu-
ates. The order in which power plants are used or dis-
patched is generally determined by economics; i.e., the
plants that can be operated at the lowest cost are dis-
patched first, while the highest cost plants are last in
the dispatch order. Changes in the dispatch order can
affect carbon dioxide emissions; emissions will be re-
duced when lower emitting plants are moved up in the
dispatch order and used more frequently.

As an example, Southern California Edison (SCE) re-
ported three projects involving their purchase of
electricity from independent power producers (IPPs).

Because the IPPs generated the power using new (post-
1990) renewables facilities (specifically, biomass, geo-
thermal, and wind facilities), the power purchases
effectively represented a change in Southern California
Edison’s dispatch order; specifically, the renewable
energy displaced SCE’s marginal natural-gas-fired
generating stations. It should be noted that the IPPs
that generated the power were classified as “qualifying
facilities” under the Public Utility Regulatory Policies
Act of 1978 (PURPA). Under PURPA, electric utilities
are required to purchase power from such qualifying
facilities. SCE estimated that, in 1995, carbon dioxide
emissions were reduced by a total of over 500,000
metric tons as a result of the three dispatching projects.

General Public Utilities (GPU) Corporation’s Form EIA-
1605 provides examples of projects involving decreases
in higher emitting capacity. GPU reported the retire-
ment of generating units at the Sayerville, Front Street,
and Williamsburg power plants as three separate proj-
ects. The Front Street and Williamsburg units were
coal-fired, while the Sayerville units burned natural gas
and oil. The total emissions reductions resulting from
these three projects were estimated at 628,000 metric
tons of carbon dioxide in 1995.
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Increasing Efficiency in Electricity
Production and Distribution

Reported projects that improve the efficiency of elec-
tricity generation, transmission, and distribution were
both more numerous and smaller than carbon content
reduction projects. Efficiency improvement tends to be
an ongoing effort at electric utilities, yielding a con-
tinuous stream of small, incremental improvements
rather than one-time dramatic increases in efficiency.
For example, heat rate improvement projects are often
undertaken in response to normal plant deterioration.
As power plants age, efficiency tends to erode gradual-
ly. Utilities seek to maintain heat rates by replacing old,
worn-out equipment. Similarly, new energy-efficient
transformers are often installed gradually over a period
of years, as old transformers fail.

Although the impact of any one efficiency project on
carbon dioxide emissions may be relatively small, their
combined potential is significant. Consider, for ex-
ample, electricity transmission and distribution. Among
U.S. utilities, energy losses associated with transmission
and distribution typically fall in the 5 to 10 percent
range, with an average of about 7 percent. The genera-
tion of this lost energy causes carbon dioxide emissions
of about 127 million metric tons. Hence, a one percent-
age point reduction in transmission losses for the
United States as a whole would yield an annual reduc-
tion in emissions of 18 million metric tons. This is a
sizable quantity (although, in perspective, it is only
about 2 million metric tons larger than the annual emis-
sions reductions TVA expects to achieve from the open-
ing of the Browns Ferry and Watts Bar nuclear plants).

A total of 185 efficiency improvement projects were
reported for 1995, including some “hybrid” projects that
combined efficiency improvements with measures such
as availability improvements. Efficiency improvement
projects fall into two main categories: (1) generation,
involving efficiency improvements in the conversion of
fossil fuels and other energy sources into electricity;
and (2) transmission and distribution, involving im-
provements in the delivery of electricity from the
power plant to the end user. For 1995, 107 generation
projects and 78 transmission an