


Alaska State Legislature
Representative Niilo Koponen

Pouch V House District 21 119 N. Cushman, Suite 207
Juneau, Alaska 99811 Fairbanks, Alaska 99701
(907) 465-4992 (907) 456-8172

MEMORANDUM

To: Rep. Cliff Davidson, Co-Chair
Rep. Curt Menard, Co-Chair
House Resources Committee

From: Rep. Niilo Kopon(en
Re: 1ICR 56 scheduling

Date: 2/15/90

Please find attached a sponsor statement and backup material
on HCR 56, relating to Global Warming. 1 would appreciate
your scheduling a hearing on this resolution at your earliest
convenience. Teleconference participation has been
requested.

Should you require further information, please contact Dana
Owen in my office, 4992.

Thank you for your consideration of this matter.

attachments
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Representative Niilo Koponen

Pouch V House District 21 119 N. Cushman, Suite 207
Juneau, Alaska 99811 Fairbanks, Alasku 99701
(907) 465-4992 (907) 456-8172

Sponsor Statement

House Concurrent Resolution 56
Relating to Global Warming

This resolution was introduced to begin the process of
addressing the serious and complicated problem of global
climate change from human activities.

While the national and international governments and agencies
work to address global policy initiatives, many states and
local governments are instituting action on their own,
believing time is of the essence. In addition, national
organizations of state governments and legislators are working
on developing national strategies.

While day to day political pressures preclude us from dealing
with such 1issues in depth, this resolution iIn intended to
begin the process of identification and action as to what we,
as the State of Alaska, can do to address the issue.



Impacts on communities

Rtver and sea level increase leading to Increased flooding and loss of coastal land and low lands
adjacent to rivers.

Foundations of structures, roads, airports, water and sewer and other Improvements threatened.

Loss of subsistence llvelihooJ through loss of hat'tat.

Examples of what can be done now to reduce the impact

Apply least cost planning to new capital projects.
Increased energy efficiency of heated structures including heating systems and appliances.

Increased efficiency of diesel electrical generation. Co- generation of fuels, waste heat recovery,
fuel substitutions, alternative and renewable fuel source development.

Promoting methods of increasing efficiency In all modes of transportation.

Sustainable yield harvesting of timber. Increased tree planting where feasible (trees absorb carbon
dioxide).

Re-cycling of waste products, such as aluminum cans, bottles, newspaper, etc.
Working with congressional members toward national recognition and action on ihe problem.

Education of our children on the problems and solutions (they will pay for our inaction).

Immediate benefits of doing something now

Reducing impact of global warming.

Increased health safety and comfort in operating heated structures and electrical appliances.
Decreased cost in operating heated structures and electrical appliances.

Reduced cost and Increased life In operation of moving vehicles.

More affordable housing.

Productive local jobs.

Increased standard of living, less time and money spent on energy.

Assured source of wood (in forested areas).

Increased capacity of landfills.

Sustained ecosystem for fish and game.
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GLOBAL WARMING IMPACTS UPON ALASKA

Certain human activities on eartli are creating an imbalance on our planet known as
"Global Warming" or the "Greenhouse Effect". This is aphenomenon where we are adding
certain gases into the atmosphere and actually warming the earth and creating an imbalance
in the earth’s biological systems.

While the scientific community does not fully understand all of the details, from
what we know now, it is imperative that we take action now, since if we wait until the
predicted dire consequences occur, it will be too late. This is a complex and global issue
that calls for action at all levels of society. It is said that it takes a lot of drops to fill a
bucket. We must all do what we can.

The Governor’s Blue Ribbon Commission is intended to start the process for
Alaska to do its part in reducing our contribution to global warming. With our cold climate,
we contribute more carbon dioxide per capita. In addition, the temperature increase in the
arctic will be greater and felt sooner than in temperate climates. More precipitation is also

anticipated.

Manmade contributions to global warming come from the following sources:

0 1 Carbon dioxide Fossil fuel burning, deforestation 49%
0 2. Methane Agriculture, fertilizers 18%
0 3. Chlorofluorocarbons Foam insulations, refrigerants, aerosols 14%
0 4. Nitrous oxides Combustion bi-products, manufacturing 6%
0 5. Other greenhouse gases Combustion, manufacturing 13%

Impacts from rapid (3-9 degrees in 50 years) increase in temperature

0 Raising of water levels through melting of polar Ice
0 Melting of permafrost
0 High fluctuations in weather patterns

0 Loss of plant and animal habitats due tolnability to adapt to rapid change.



4 aCarbon dioxide Greenhouse Effect

* methane, nitrous 7
oxide, and
chloroflurocarbon
gases from
automobiles,
factories, etc., are
released into the air.

Because the heavier -t 2 Sunlight is able to
than air gases do . " pass through the
not dissipate, a - barrier and warm
barrier surrounding the earth, but the
the earth is formed. resulting heat is

unable to escape
back into space.

kv.w...>

3 The barrier results in a “Greenhouse effect,”
trapping heat around the earth’s surface.
The resulting warming is predicted to cause
major changes in global climate patterns,
such as heat waves and droughts.
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PROPOSAL FOR A

POLAR CENTER FOR GLOBAL CHANGE STUDIES

UNIVERSITY OF ALASKA FAIRBANKS
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Changes in Ocean Basin Changes in Land Features. Changes in Terrestrial
Shape. Salinity. Ecosytems Hydrology. Permalrost. Albedo Ecosystems

Affiliated Research Units:
(including Federal agencies on the UAF campus)

Agricultural and Forestry Experiment Station
Geophysical Institute
Institute of Arctic Biology
Institute of Marine Science
Institute of Northern Engineering
Institute of Northern Forestry
U.S. Geological Survey

OCTOBER 1989



Chair:
Co-Chair:

Members:

Staff:

Ad-Hoc

CENTER STEERING COMMITTEE
(appointed by the Vice Chancellor for Research)

Gunter Weller, Professor, Geophysical Institute

William S. Reeburgh, Professor, Institute of Marine Science

AGRICULTURE/FORESTRY
Keith VanCleve, Professor, Forest Sciences
Glenn Juday, Asst. Prof., Forest Sciences

BIOLOGY/WILDLIFE
Stephen F. MacLean, Professor, Biology/Wildlife
Joshua P. Schimel, Asst. Prof., Biology/Wildlife

ENGINEERING
Douglas Kane, Professor, Civil Engineering
Douglas Goering, Asst. Prof. Mechanical Engineering

GEOPHYSICS
Thomas E. Osterkamp, Professor, Geophysics
Gunter Weller, Professor, Geophysics

MARINE SCIENCE
William S. Reeburgh, Professor, Marine Science
H. Joseph Niebauer, Professor, Marine Science

SOCIAL SCIENCE
Gerald A. McBeath, Professor, Political Science

Laura Lee McCauley, Office of Vice Chancellor for Research



SUMMARY

An ad-hoc committee of University of Alaska Fairbanks faculty located in five UAF colleges and
schools proposes the establishment of a Polar Center for Global Change Studies at UAF, to
provide a framework for developing, coordinating and implementing interdisciplinary research
initiatives on global change, which are presently beyond the scope of any individual research
institute. The focus of these studies will be on the high latitudes, which the University through its
location and expertise is uniquely qualified to address. UAF, building upon the strength of its
existing research institutes, has an opportunity to contribute to both national and international

research programs in this area.

This proposal reviews the need for interdisciplinary Earth system research at high latitudes, the
rationale for implementing a center within the University to facilitate such research, the purpose
and functions of the proposed Center, a plan for implementing the Center, and budget requirements

for the remainder of this fiscal year and the next.

We believe that the Center should be based on the concept of the NSF Science and Technology
Centers, namely "to exploit opportunities in science and technology where the complexity of the
research problems or the resources needed to solve these problems require the advantages of scale,
duration, and/or equipment and facilities that can only be provided by a campus-based research
center." We hope that the Center will provide a lively, stimulating, intellectual atmosphere which
will foster and conduct innovative research on all aspects of global change and will take advantage

of the new, greatly expanded opportunities in this area over the next decade or more.
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INTRODUCTION

A consensus on the need to come to grips with a number of growing problems of the global
environment has been evolving rapidly over the past few years among scientists, the
public, and decision makers. Driving this consensus is the realization that in die span of a
single human generation, the Earth's life-sustaining environment is expected to change
more rapidly than it has over any comparable period of human history. Much of this change
will be of our own making. Increasing atmospheric concentrations of greenhouse gases,
due in part to the burning of fossil fuels, may significantly alter our climate. Agriculture,
forestry and other land-use practices, industrial activities, waste disposal, and
transportation have altered terrestrial and coastal ocean ecosystems, thus affecting, for
example* biological productivity, water resources, and the chemistry of the global
atmosphere. These fundamental changes, evident also in the decline of stratospheric ozone
and in acid precipitation, transcend the traditional boundaries of scientific disciplines.

Contemporary advances in technology, such as the ability to observe die earth from space
and the rapidly accelerating capabilities for data handling, numerical modeling, and
telecommunications, make it possible to study the whole globe. These capabilities, coupled
with our growing understanding of the components of the Earth system - the atmosphere,
oceans, soil and solid earth, and biota - and the physical, chemical, and biological
processes that link them, permit, for the first time, an integrated and interdisciplinary
approach to Earth system studies.

The ground swell of commitment is most evident in the formulation of the International
Geosphere-Biosphere Program of the International Council of Scientific Unions and the
U.S. Global Change Research Program, the U.S. national contribution to the international
program. These are programs of fundamental research tha' are unprecedented in terms of
disciplinary breadth, multinational involvenr t, and the promise for practical benefit
through understanding the coupling between the physical and biogeochemical processes
that together determine the climate and environment of the earth.

The goal of the U.S. Global Change Research Program is: "To gain apredictive
understanding of the interactive physical, geological, chemical, biological, and social
processes that regulate the total Earth system and, hence, establish the scientific basis for
national and international policy formulation and decisions relating to natural and human-

induced changes in the global environment and their regional impacts.” The strategy for



implementing the U.S. Global Change Research Program calls for identification of
scientific objectives, the integration of traditional scientific disciplines, and the
establishment of new coordination mechanisms.(l) The president's PY 1990 budget
proposed a funding level of $191.5 million for the U.S. program.

Given the goals of the U.S. Global Change Research Program it is clear that attention
should first be concentrated on those sensitive regions of the globe where anticipated
changes will be greatest.(2) The Arctic is a region characterized by one of the most extreme
environments of the planet, where limited sunlight, extreme temperature excursions, and a
short growing season impose harsh constraints on terrestrial and marine ecosystems. Sea
ice, snow cover, glaciers, tundra, permafrost, boreal forests, and peatlands are each a
sensitive indicator of global change, susceptible to subtle variations in sunlight, surface
temperature, ocean heat transport, air and ocean chemistry, and the particulate loading of
the atmosphere.

Polar lands and oceans are more than passive indicators of change in the coupled earth

system, however.

e The basic circulation patterns of the global atmosphere are fixed by arctic and antarctic

boundary conditions through pole- equator temperature differences;

< high-latitude air/ice/ocean interactions play an important role in determining regional
and global climate and ocean circulation pattermns; and

e arctic air/land interactions - particularly those involving peatlands and permafrost --
involve potentially important sources and sinks of trace gases and of elements key to

life.

Biological activity in arctic lands and in the euphoric zone of the Arctic and Antarctic
Oceans may reflect coupling of orbitally induced variations in insolation, global carbon
dioxide abundance, and surface temperature. Global wanning induced by the greenhouse
effect will be particularly felt in polar regions, most likely resulting in changes in extent of
sea ice, increased thawing of permafrost, and melting of polar ice masses, with profound
societal impacts around the globe. These are just a few of the reasons why the polar regions
are particularly appropriate for scientific emphasis in the U.S. Global Change Research
Program. (3)



These challenges impose new requirements on the way that research in the earth and

biological sciences will be planned, organized, and executed.

< A first requirement is that today's scientists begin to work together at a new and
unprecedented level of interaction: in planning, in execution of field programs, in the
analysis and interpretation of data, and in the building of coupled models of the

environment.

e Associated with this is a need for education, and perhaps also reeducation of scientists
who work in these fields to develop the expertise to address global change issues.

e A third requirement is for communication and effective coordination between relevant

programs and research activities.

e A fourth requirement is for continued public education and information dissimination to

decision makers.

Both the international and national programs call for the development of regional research
centers for global change studies to facilitate regional collaboration and research on global
change issues, with special emphasis on those aspects of processes that manifest
themselves distinctly in that region. These centers will be charged with assimilating,
synthesizing, and interpreting regional data sets for integration into global-scale synthesis
and modeling efforts. They will also extract the relevant regional component from global
model output. In this way, these centers can provide to resource manager's and decision

makers information of particular importance to the region.



RATIONALE

Within the context of the regional research centers for global change studies we have a
unigque opportunity to contribute to the goals of the U.S. research program, the State of
Alaska, and the University by enhancing existing research activities and developing new
and relevant scientific and educational initiatives.

Present research activities at high latitudes addressing global change can be summarized

under four broad headings:

e Detection and monitoring of global change

e Study of system interactions and feedbacks

e Study of biological responses to global change
e Study of socio-economic impacts

University of Alaska Fairbanks (UAF) research activities address these topics and their
implications for the high latitudes, and represent roughly $6 million annually in research
dollars (Attachment 1). The main strength of UAF research expertise is in the areas of
geophysics, marine science, and arctic biology and can provide an excellent starting point
from which to build a more comprehensive and interdisciplinary program.

As the U.S. Global Change Research Program notes, the success of the program is
dependent on achieving disciplinary integration. This means drawing upon the strengths of
existing and separate fundamental disciplines, which building the interdisciplinary
approaches that an integrated Earth picture demands. True interdisciplinary research is
described by Stephen Schneider of NCAR as blending inextricably the techniques and
intellectual cultures of two or more disciplines throughout the research effort, rather than
bringing into juxtaposition research results arrived at along disciplinary lines. A university
research community is the ideal setting for effectively fostering interdisciplinary

collaboration, communication, and research.

While there is presently considerable relevant research activity at UAF, itis largely the
result of individual initiative and is undertaken with a disciplinary focus. However, the size
and flexibility of the research community at UAF will lend itself well to the need for cross-
disciplinary and interdisciplinary activities, provided there is a framework to cultivate these
activities. Such a framework could be provided by a center which will provide a means of
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identifying and addressing crucial needs for enhancing current capabilities. This document
proposes the establishiment of such a Center for Global Change Studies at UAF, with a

focus on the polar regions.

Several U.S. universities have taken organizational steps to address global change
problems. The Center for Global Change at the University of Maryland, the Earth System
Science Center at Pennsylvania State University and the Institute for the Study of Earth,
Oceans and Space at the University of New Hampshire are in operation now. Plans for
similar centers are underway at the University of Michigan, University of California San
Diego and Irvine campuses, and many others are on the drawing board.

We expect that the UAF Center would provide a framework and mechanism for pioneering
the way interdisciplinary research is done in the polar regions. It would also provide a
mechanism for more efficient use of facilities and resources, with a greater scientific and
practical return for the investment. Other possible benefits include increased visibility for
the State of Alaska and the University, and a mechanism for providing key information
from aregional standpoint for state officials to consider in making policy decisions.



Activities Contributing to
Global Warming
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GLOBAL WARMING IMPACTS UPON ALASKA

Certain human activities on earth are creating an imbalance on our planet known as
"Global Wanning" or the"Greenhouse Effect". This is a phenomenon where we are adding
certain gases into the atmosphere and actually warming the earth and creating an imbalance
in the earth’s biological systems.

While the scientific community does not fully understand all of the details, from
what we know now, it is imperative that we take action now, since if we wait until the
predicted dire consequences occur, it will be too late. This isa complex and global issue
that calls for action at all levels of society. It is said that it takes a lot of drops to fill a
bucket. We must all do what we can.

The Governor’s Blue Ribbon Commission is intended to start the process for
Alaska to do its part in reducing our contribution to global warming. With our cold climate,
we contribute more carbon dioxide per capita. In addition, Ihe temperature increase in the
arctic will be greater and felt sooner than in temperate climates. More precipitation is also

anticipated.

Manmade contributions to global warming come from the following sources:

1 Carbon dioxide Fossil fuel burning, deforestation 49%
2. Methane Agriculture, fertilizers 18%
3. Chlorofluorocarbons Foam insulations, refrigerants, aerosols 14%
4. Nitrous oxides Combustion bi-products, manufacturing 6%
5. Other greenhouse gases Combustion, manufacturing 13%

Impacts from rapid (3-9 degrees in SOyears) increase in temperature

° Raising of water levels through melting of polar ice
0 Melting of permafrost
°  High fluctuations in weather patterns

0 Loss of plant and animal habitats due to inability to adapt to rapid change.



Impacts on communities

River and sea level increase leading to Increased flooding and loss of coastal land and low lands
adjacent to rivers.

Foundations of structures, roads, airports, water and sewer and other Improvements threatened.

Loss of subsistence livelihood through loss "J habitat.

Examples of what can be done now to reduce the impact

Apply least cost planning to r.aw capital projects.
Increased energy efficiency of heated structures including heating systems and appliances.

Increased efficiency of diesel electrical generation. Co- generation of fuels, waste heat recovery,
fuel substitutions, alternative and renewable fuel source development.

Promoting methods of Increasing efficiency in all modes of transportation.

Sustainable yield harvesting of timber. Increased tree planting where feasible (trees absorb carbon
dioxide).

Re-cycling of waste products, such as aluminum cans, bottles, newspaper, etc.
Working with congressional members toward national recognition and action on the problem.

Education of our children on the problems and solutions (they will pay for our inaction).

Immediate benefits of doing something now

Reducing impact of global warming.

Increased health safety and comfort in operating heated structures and electrical appliances.
Decreased cost in operating heated structures and electrical appliances.

Reduced cost and Increased life In operation of moving vehicles.

More affordable housing.

Productive local jobs.

Increased standard of living, less time and money spent on energy.

Assured source of wood (In forested areas).

Increased capacity of landfills.

Sustained ecosystem for fish and game.
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Record-breaking tempera-
tures during the summer of
1988 were reported on front
pages across the country and
made the “greenhouse effect"
a household term. The long
heat wave parched farmlands
from New Mexico to Pennsyl-
vania and from Idaho to
South Carolina. For the
South it was a second year of
drought conditions. In the
Midwest crop yields were
rated from poor to very poor.
In New England the heat
wave drove electric consump-
tion to a new high.

There is much debate about
the relationship between the
heat wave-drought conditions
and the greenhouse effect,
but certain fact3 stand out—
the earth has warmed to a
record level, and the four or
five warmest years of this
century have been in the
1980s.

Scientists believe that a
warming of the global cli-
mate, due to man-made
emissions of heat-trapping
greenhouse gases, is almost
certain and may have already
begun. Unless this warming
trend is halted, or radically
slowed, it will produce a host
of profound and irreversible
ecological disturbances in the
coming decades.

According to a forthcoming
U.S. Environmental Protec-

Summary

tion Agency (EPA) report to
Congress, unchecked global
warming would have severe
ecological and economic
effects in the United States.
More than just long, hot
summers are in store. Sea
levels will rise due to warm-
ing of the ocean, and polar ice
caps may melt. As a resuilt,
coastal lowlands will be
flooded. Climate changes will
create unpredictable crop
yields, stress on water re-
sources, and economic dislo-
cation. Averting such a dis-
aster will require significant
changes in public policy and

uses of technology. More
than just a strengthening of
government regulations on
air pollution, the changes
require a fundamental trans-
formation of our energy-
supply system.! 1)

There is no single, simple
technological “fix” that will
eliminate the greenhouse
threat. Substituting nuclear
power for fossil fuels may ,
only result in a costly process
of trading one set of environ-
mental problems for another.
Dealing with the challenge
effectively will require a
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multiplicity of actions, and
broad cooperative efforts—
international, national, state
and local, public and private.
The actions we take in the
United States will be critical.

With five percent of the
world's population, the
United States is responsible
for roughly 20 percent of the
global greenhouse effect. The
United States is the single
largest contributor to the at-
mospheric buildup of carbon
dioxide (CO,) from the burn-
ing of fossil fuels— coal, oil,
and natural gas—in power
plants, motor vehicles, indus-
trial processes, and buildings.

Of the greenhouse gases, CO,
makes the largest contribu-
tion—about half—to global
warming. Substantially
cutting CO, emissions is a
crucial, ana achievable,
approach to the goal of stabi-
lizing the atmospheric chem-
istry. At the same time,
reducing fossil fuel consump-
tion can help ease the prob-
lems of acid rain and ground-
level ozone pollution.

The keys to reducing our use
of fossil fuels are to imple-
ment major, across-the-board
improvements in energy
efficiency, and to make a
transition to an energy sys-
tem based on solar and other
renewable non-fossil energy
resources. Switching from
coal 3nd oil to natural gas in
generating electricity would
reduce CO, emissions in the
short-term! How the federal
government proceeds in
dealing with the greenhouse
effect will set a model for
other nations.

There is an especially impor-
tant role for the states. Most

major federal environmental-
protection laws rely heavily
on the states for implementa-
tion, especially for compliance
monitoring and enforcement.
Many states already have
laws and programs in place
that can serve as building-
blocks for a more aggressive

tions of its public ofhetais ar.c
private citizens.

This is the 6rst report that
attempts to track and quan-
tify individual state carbon
dioxide emissions contribut-
ing to the greenhouse effect,
as well as state policies that

The keys to reducing our use offossil fuels are
to implement major, across-the-board improve-
ments in energy efficiency, and to make a tran-
sition to an energy system based on solar and
other renewable non-fossil energy resources.

strategy to reduce emissions
of g eenhouse gases. Some
states have also played a
pioneering role in developing
creative approaches to pro-
moting energy conservation
and renewable energy.

Global warming confronts us
with extraordinary chal-
lenges: How do we effectively
cope with a phenomenon that
we have barely begun to ex-
perience—one which could
completely alter our environ-
ment and shake our society to
it3 foundations in the 21st
century? How do we develop
public understanding, make
institutional decisions and
commit the necessary re-
sources to slow the rate of
global warming?

Meeting these challenges will
require farsighted and skill-
ful leadership. The United
States has a fundamental
responsibility to provide this
leadership through the ac-

may help reduce the rate of
global warming. Information
on other greenhouse gases is
not yet available on a state-
by-state basis. This report is
not intended to be a compre-
hensive study of the problem,
but an early indicator of
possible nuts-and-bolts
solutions based on current
knowledge.

The information in the matin-
ees shows indicators of the
problem in each state, as well
as information on current
state policies and programs
that could help reduce the
rate of climate change. In a
future report as additional in-
formation on greenhouse
gases becomes available, we
intend to rank states to snow
which ar? taking action to
reduce emissions. We realize
that state-by-state variations
in emissions of greenhouse
gases are due to a complex
combination of economic and
other factors, so caution



should be used m interpret-
ing the data in a comparative
context.

We encourage comments from
readers that will improve our
information base for doing a
fair evaluation.

Some of the indicators are:

e From 1976 to 1986, 42
states reduced their pe-
troleum emissions, but
38 states increased their
coal emissions.

e Eighty million Americans
in 30 states now live in ar-
eas that exceed EPA ozone-
pollution standards.

e Electric power plants
contribute 33.4 percent of
total U.S. carbon emis-
sions from fossil fuels. At
least ten states have
substantial statutory au-
thority and policies
requiring that utilities
use least-cost planning
and investment prac-
tices.

* Fifteen states offer alter-
native energy tax credits.

e Transportation contrib-
utes 31.8 percent of total
U.S. carbon emissions
from fossil-fuel use.
Sixteen states-fund ride-
sharing programs. Seven
states have state public
transportation technical
assistance programs
independent of the
federal Urban Mass
Transportation Act
(UMTA).

States can initiate action and
provide models of effective
programs, but a strong fed-

eral presence is required to
ensure that all states imple-
ment effective policies. In-
creasing federal fuel-effx-
tiency standards for cars and
trucks is critical, and on other
issues new federal legislation
must provide incentives and
deadlines for timely action in
all states.

Moving expeditiously to
reduce emissions of green-
house gases will provide a
wide array of benefits. Those
steps can simultaneously
strengthen the economy, lead
to an efficient, renewable
energy system, reduce our de-
pendence on imported ail,
give us an edge in technologi-
cal innovation, reduce acid
rain and other forms of air

pollution, protect the strato-
spheric ozone layer, create
new forests, reduce soil
erosion, and promote a sus-
tainable agriculture. On the
other hand, failure to take
the steps necessary to stabi-
lize the earth’s atmospheric
chemistry could lead to an ex-
traordinary combination of
disasters.

Global warming is an un-
precedented challenge to
policymakers all over the
world and the stakes are ex-
tremely high. Although a
great deal is yet to be learned
about global climate change,
we know enough now to begin
to take straightforward
actions that will produce
long-term benefits.

Estimated Relative Contributions to The Greenhouse
Effect in the 1980s
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Nofa: The first four gases listed are long-Itved and mix wen In the
atmosphere, so their concentrations and greenhouse contributions cor.
be measured fairly accurately. The ‘other* category Ismore uncertain
because the gases are short-lived and their concentrations vary from

one area to another.

Source: James Hansen, et al.. Journal of Geophysical Research. 0/2C/33

* CFC-11 and CFC-12.

** Tropospheric ozone and other haiocarbons.
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WHY WE HAVE A
WARMING TREND

When carbon dioxide and
certain other gases are re-
leased into the atmosphere
they surround the ear-th like
a blanket, trapping the heat
from the sun-this is the
“greenhouse effect,” The
higher the concentration of
greenhouse gases the more
the temperature increases.
Scientists have long antici-
pated the climate-warming
trend, mainly due to the
increased burning of fossil
fuels—coal, oil, and natural
gas.

The emission rate far each of
the greenhouse gases has
been increasing, as has their
concentration in the atmos-
phere. The exact rate and
amount of future warming is
uncertain. But the average
temperature of the earth is
now warmer than at any time
since record keeping started
in the 19th century. The rate
of warming appears to have
accelerated in the past dec-
ade. (2)

Scientists estimate that a
combi<u,;d concentration of
greenhouse gases equivalent
tc a doubling of pre-industrial
carbon dioxide levels will
produce an average global in-
crease in temperature "rang-
ing from 15 to 5.L C(2.7-9.9'
F). Because of the delayed
effects of the existing green-
house gases, the earth is
already committed to a few
degrees of wanning over the
r.ext 40-60 years. (3)

A temperature change of this
magnitude occurred at the

end of the last Ice Age, about
15,000 years ago, when a 5'C

shift totally remapped the
giobal ecosystem, completely
changing the location of
various types of forests. The
global warming now under-
way is predicted to bring
about changes far more
rapidly than the changes that
occurred at the end of the last
Ice Age. Although it is not
yet possible to predict how
specific local areas will be
affected, the changes in cli-
mate that will accompany
this continuous warming are
predictable in general. (4)

WHAT WILL HAPPEN?

In the United States, longer,
hotter summers are expected.
Sea water will expand as it
warms, increasing sea levels
by several feet and threaten-
ing coastal cities and devel-
oped areas, as well as causing
the ioss of beaches and wet-
land habitats. Polar ice caps
may melt, causing even more
massive flooding. Forests will
die off on on unprecedented,
region-wide scale. Warming
will deplete fresh water
resources through evapora-
tion and cause soil to dry up.

Farming patterns wiil be
disrupted, with major losses
in some parts of the country
Agricultural pests may
spread northward into new
regions.

In addition, wildlife habitat
will be destroyed, and extinc-
tion of species could increase.
Air quality will deteriorate.
Rainfall patterns will change,
and the frequency of extreme
weather conditions will
increase. Human mortality
will probably increase. Some
scientists believe there will
be nonlinear, “guantum-leap”
effects that will produce
currently unpredictable,
globally disruptive

surprises. (5)

A great deal of our economy
and infrastructure—our
human settlement patterns,
industry, food-production
system, water-supply and
flood-control systems —
assumes a stable climate and
a constant sea level. Noting
“the close links between our
society, the environment, and
climate,” an upcoming EPA
report to Congress concludes
that the findings of its study:

Figure |
1986 U.S. Estimated Carbon Emissions by Fuel Type
(as percent of US. total emissions from fossil fuels)



“...collectively suggest a
world that is different
from the world that exists
today....The landscape of
North America will change
in ways that cannot be
fully predicted. The ulti-
mate effects will last for
centuries and will he
irreversible. Strategies to
reverse such impacts on
natural ecosystems are not
currently available.” (6)

THE.GREENHOUSE -
GASES

e Carbon dioxide'

. Chlorofluorocarbon’\_ \Y;
and Halons.ANM-iN-

* Methane:
* Nitrous oxide

e Tropospheric ozones -

Carbon Dioxide—Mainly
a Fossil Fuel Problem

Carbon dioxide contributes
about half to the impact of all
greenhouse gases. While CO,
is essential to life-without it
altogether the earth would
freeze-if the natural CO,
balance is disturbed, the
atmosphere overheats. Hu-
man activity adds CO,,
primarily through the burn-
ing of fossil fuels in transpor-
tation, electricity generation,
industrial manufacturing,
and heating of buildings. The
quantity of carbon-dioxide
emissions attributable to the
burning of fossil fuels in the

United States, and in each
state, can be estimated using
available data and formulas.

Figure 1 summarizes 1986
total U.S. carbon emissions
by fossil-fuel type. Oil—in-
cluding motor fuel, heating
oil, and oil used in industrial
processes — makes the
largest overall contribution to
the CO, build-up.

The 1986,1976, and 1966
"Carbon Emissions from
Fossil Fuels" matrices pro-
vide data on total state-by-
state emissions, and tne
amount and percentage from
each fossil-fuel type—oil,
coal, and natural gas (See pp.
6,19-21). The combustion of
each fossil fuel varies in its
emissions of carbon per unit
of energy released. Coal re-
leases the most CO, to pro-
duce a given amount of
energy and natural gas the
least. (Following standard
practice, the matrices express
emissions data in terms of
tons of carbon, rather than
CO,. One ton of CO. contains
12/44 ton of carbon.)

The 1986 Carbon Emissions
Matrix reveals wide variation
among states in total emis-
sions, with Texas having the
highest total (154.87 million
metric tons) and Vermont the
lowest (1.31 million).

In West Virginia, coal ac-
counts for 77 percent of the
state’s total carbon emissions,
while in California coal’s
contribution is just one
percent. Natural gas accounts
for 41 percent of Louisiana’s
carbon emissions, while oil is
the leading contributor in
Hawaii (99 percent).

The 1986 Carbon Emissions
Matrix also shows that states
vary widely in their tonnage
of carbon emissions per
million dollars of gross state
product (the total value of
goods and services produced
in the state). In general, the
states with the higher emis-
sion rates on this indicator
are those with the most coal-
based electricity generating
systems, or those with a
heavy concentration of petro-
chemical plants. Those with a
lower ratio of carbon emis-
sions to economic product
tend to have few coal-fired
power plants.

A comparison of the 1986,
1976, and 1966 Carbon Emis-
sions matrices shows that the
1275 million tons of U.S. total
emissions from burning of
tossil fuels in 1936 was 28
percent higher uian the total
in 1966. This increase was
due to a substantial increase
in consumption of both oil
and coal. Over the most
recent ten year period, the
trend is more encouraging.
Total carbon emissions w..re
reduced by five percent from
1976 to 1986, as 42 states re-
duced their petroleum emis-
sions. This reduction was
slowed by increasing coal
emissions in 38 states.

Carbon dioxide is the only
greenhouse gas for which it is
possible to calculate state-by-
state emissions from fossil
fuels. No federal agency or
independent organization has
broken down emissions of
other greenhouse gases by
state. However, the available
carbon emissions data sug-
gest how far the states still
have to go in reducing fossii
fuel burning.



1986 Carbon Emissions £rom Fossil Fuels

* °V
1 2 3 4 5 6 7

Alabama 28.99 9.50 16.50 2.99 32.8 56.9 103
Alaska 7.96 4 69 0.30 297 58.9 38 373
Arizona 1S.16 6.27 7.39 1.50 41.4 487 9.9
Arkanaaa 14.62 6.11 562 2.89 41.8 384 198
California 85.23 61.47 1.07 22.69 721 13 26.6
Colorado 16.33 635 7.36 2.82 384 445 171
Connecticut 10.35 8.68 0.52 1.15 83.9 50 111
Dataware 4.5 2.38 1.6$ 0.48 528 36.6 10.6
Florida 43.53 27.83 11.46 4.26 63.9 26.3 9.8
Georgia- 35.51 14.12 17.30 4.09 39.8 487 115
Hawaii 4.40 436 0.00 0.04 99.1 0.0 0.9
Idaho 2.73 2.01 0.22 0.50 73.6 8.1 18.3
lllinois 55.04 21.94 19.64 13.46 39.9 357 245
Indiana 49.13 14.76 28.68 5.69 30.0 584 116
lowa 16.03 6.51 6.54 2.98 40.6 408 186
Kansas 18.20 7.52 6.29 4.39 41.3 346 241
Kentucky 30.01 8.81 18.72 2.48 294 62.4 8.3
Louisiana 51.73 26.11 4.29 21.33 50.5 8.3 41.2
Maina 4.43 4.17 0.22 0.04 94.1 5.0 0.9
Maryland 17.60 8.49 6.86 2.25 48.2 39.0 128
Maasachusatta 21.70 16.48 2.50 2.72 759 115 125
Michigan 47.12 17.03 20.27 9.82 36.1 43.0 20.8
Minnsaota 17.75 9.24 5.02 3.49 521 283 197
Mississippi 1351 7.65 2.72 3.14 56.6 20.1 232
Miasoun 27.44 11.18 12.78 3.48 40.7 46.6 12.7
Montana 6.32 2.42 3.32 0.58 38.3 525 9.2
Nebraska 7.96 3.73 2.75 1.48 469 345 186
Nevaaa 7.25 2.70 4.04 0.51 37.2 557 7.0
New Hampshire 3.58 2.80 0.62 0.16 782 173 45
New Jersey 3121 24.08 1.95 5.18 77.2 6.2 16.6
New Mexico 12.01 3.90 6.04 2.07 325 503 172
New York 49.57 32.57 6.31 10.69 65.7 127 216
North Carolina 29.78 13.23 14.55 2.00 44.4 489 6.7
North Dakota 10.39 2.25 7.76 0.38 21.7 74.7 3.7
Ohio 67.21 20.78 35.74 10.69 30.9 532 15.9
Oklahoma 21.37 7.79 5.44 8.14 36,5 255 381
Oregon 7.28 6.17 0.07 1.04 848 10 143
Pennsylvania 65.57 23.66 32.90 9.01 361 502 137
Rhode Island 2.42 2.02 0.02 0.38 83.5 0.8 15.7
South Carolina 14.78 6.74 6.59 1.45 456 44.6 9.8
South Dakota 2.94 1.89 0.72 0.33 64.3 245 11.2
Tenntssea 28.72 10.80 15.15 2.77 376 528 9.6
Texas 154.87 78 60 29.03 47.24 509 *3.7i 3CS
Utah 9.88 3.73 4.72 1.43 37.8 47.8 14.5
Vermont 131 1.22 0.02 0.07 93.1 15 53
Virgtma 24.35 13 69 7.56 2.10 586 32< 9.0
Washington 16.20 12.89 157 1.74 79.6 97 107
V/est Virginia 28.42 4.8C 21.89 1.73 16.£ 77.C 6.1
Wisconsin 22.04 8.76 9.26 4.02 39.3 42.C 182
Wyommq 11.63 2.C8 8.4 1.13 18.C 723 9.7

TOTAL 1275.30 6C6 36 430.35 238.01 476 33 18.7

6 (See pp. 22-23 lor explanatory notesi



The cest way to reduce car-
bon dioxide emissions from
fossil fuels is to: 1) reduce
fossil-fuel use through in-
creases in end-use energy
efficiency; 2) replace fossil-
fuel combustion with alterna-
tive, renewable fuel sources;
and 3) shift the fossil-fuel mix
from higher to lower carbon-
dioxide-emitting fuels.

Deforestation is also a major
contributor of carbon dioxide
to the atmosphere, through
the burning and decay of
trees. Planting trees can
reverse this process and kelp
reduce CO, levels. Forestry
alone cannot solve the CO,
problem, but it could play a
significant role.

Figure 2 summarizes 1986
U.S. carbon emissions from
various sector*—electricity
generation, transportation,
industrial/commercial, and
residential.

Reducing the CO, build-up
must be the main focus of
state action to slow global
warming. States have numer-
ous possible tools for accom-
plishing this (For more dis-
cussion, see the "What States
Can Do section of this report).

Chloroflourocarbons —
Air Conditioners and

Refrigerators

In contrast to other green-
house gases, chlorofluorocar-
bons (CFCs) and the related
bromine-containing com-
pounds, the halons, are not
naturally present in the
atmosphere. CFCs have been
manufactured during the
past 50 years for use as
solvents, refrigerator fluids,
aerosol propellants, hospital

stenlants, and foam packag-
ing. Halons are used predomi-
nantly in fire extinguishers
and firefighting practices.
CFCs and halons destroy the
life-protecting stratospheric
(upper-atmospheric layer)
ozone shield, allowing more
harmful ultraviolet radiation
into the lower atmosphere.

CFCs are used in an esti-
mated 90 million car and
truck air conditioners, 100
million refrigerators, air
conditioners in 45 million
homes and most buildings,
and 30 million freezers.(7)

In 1987 representatives of
most of the industrialized
nations signed the Montreal
Protocol, an agreement to cut
CFC production in half by
1998. In 1988, the U.S. Con-
gress ratified this pledge.
However, in a September
1988 report, EPA concluded
that, even with full world-
wide participation in the
Montreal Protocol, the con-
centration of ozone-depleting
chemicals would at least
double during the next 87
years—a phenomenon that
would have very disturbing
implications both for the
stratospheric-ozone shield
and for global warming. (8)

Simply put, the use of chlo-
rofluorocarbons and halons
must be eliminated abso-
lutely as quickly as possible.
Their ozone-depleting effects
can be reduced in the short
term through the use of
alternative products. Cur-
rently, four states—Maine,
Vermont, Massachusetts, and
Rhode Island—ban or restrict
the purchase of polystyrene
(styrofoam) products. Massa-
chusetts filed the nation’s
first lawsuit to stop the

7

excessive emissions of CFT.

States could also take the
lead in using regulatory
measures or economic incen-
tives to promote CFC recov-
ery and recycling, especially
from refrigerators and auto-
mobile air conditioners.
Recycling centers could be set
up in cooperation with indus-
try. (9) (Chlorofiuorocarbons/
Methane Matrix, p. 24)

Methane — Landfills,
Cows, and Rice Paddies

Methane is generated mainiy
by the bacterial decomposi-
tion of organic matter, par-
ticularly in flooded rice fields,
wetlands, the digestive sys-
tems of certain animals, and
landfills. Wood and agricul-
tural waste-burning, pipeline
leaks, and coal mining alou
contribute. Methane “mis-
sions are not weii-aocu-
rnented, but are linked to
population growth and agri-
cultural and economic devel-
opment.

Landfill gas consists of about
50 percent methane and is
produced by the decomposi-
tion of solid waste. Recover-
ing methane from landfills
can reduce emissions, but not
all landfills are suited for
methane recovery, and fur-
ther research is needed to
document methane emis-
sions. EPA lists 7,60° munici-
pal waste landfills in the
United States. Currently, 20
states have a total of 65
privately operated landfill
recovery projects. (Cnlo-
rofiuorocarbons/Methane
Matrix, p. 24)



Nitrous Oxide —
Fertilizer and Fossil
Fuels

The sources of and amounts
of nitrous oxide (N*O) emis-
sions are not fully under-
stood. Some types of fossil*
fuel combustion may be sig-
nificant sources. Biomass
burning, land conversion for
agriculture, and nitrogen
fertilizer use also affect N.O
levels. Recent research indi-
cates that deforestation may
be a significant future source
rf emissions. It may be pos-
sible to limit nitrous oxide
emissions through combus-
tion controls. Changes in

fi "'lizer application practices
and stopping deforestation
could also slow the rate of
N,0 emissions.

Tropospheric Ozone —
Gasoline and Auto
Emissions

Tropospheric (ground-level)
ozone is toxic, and contributes
to the greenhouse effect.
Tropospheric ozone is pro-
duced as a result of chemical
reactions among volatile
organic compounds (VOC3)
and nitrogen oxides (NOX).
VOCs are a broad class of
organic gases, such as vapors
from gasoline and solvents.
Nitrogen oxides come primar-
ily from auto emissions and
power plants, as well as gas
stations, industrial fuel
consumption, paint fumes,
and dry cleaners.

Ozone air pollution is a
pubiic-health problem. Re-
cent clinical studies show
that concentrations of ozone
are linked to long-term lung
damage and, as with ciga-

Figure 2
1986 U.S. Carrion Emissions ov Sector

(ai oofcenr of US. total emimoci from ‘csjn fueu)

7.4%

31,8%

rette smoking, the effects
build up over time. Eighty
million Americans now live in
areas that exceed EPA ozone-
pollution standards.

The Ozone Scorecard Matrix
(see p. 25) lists the 62 metro-
politan areas in non-attain-
ment for ozone based on their
ozone levels from 1984-1986.
As a consequence of the
expiration ofthe Clean Air
Act deadline for ozone-level
attainment, EPA imposed a
ban on the construction or
expansion of air-polluting
industries in the Los Angeles
and Chicago areas. Thirteen
additional areas may face
similar action by early in
1989. EPA has given formal
notice to 35 states to revise
their implementation plans
for ozone attainment.

The chemicals that react to
produce tropospheric ozone,
NOx and VOCs, are also
among the principal compo-
nents of the chemical reac-
tions that produce acid rain,
which threatens forests and
aquatic ecosystems. Along the
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Appalachian Mountain chain
the aridity of cloud moisture
is ten times greater than at
lower elevations, and about
100 times greater than that
of unpolluted precipitation.
(10)

As with arid rain, the trans-
port of ozone over large
distances threatens vegeta-
tion and crops. Extensive
tree-damage and mortality
due to ozone have been docu-
mented in pine forests in
California and in the eastern
states. Crop productivity is
also impaired; an estimated
$5 billion in annual crop
losses can be attributed to air
pollution. (11)

The Reforestation Matrix (see
p. 31) shows that five states
already have acid rain deposi-
tion-control programs: New
York, Massachusetts, New
Hampshire, Wisconsin, and
Minnesota. But the heaviest
acid-ra’n polluting states
have yet to take action.

The Air Pollution Budgets
Matrix (see p. 29) shows both



Alcboma
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Oalaware
Flowda-
Gaorqgia
Hawaii
Idaho
lllinois
Indiana
lows
Kansas
Kentucky
Louisiana
Meine
Maryland
Massachusetts
Michigan
Minnasou
MlosJtstosi
Missouri
Montana
Nabraska
Navada
Naw Hampshire
New Jarsay
Naw Maiieo
Naw York
North Carolina
North Ockota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode island
South Carolina
South Dakota
Tannaasa*
Tazaa
Utah
Varmont
Virginia
Washington
Wast Virgmia
Wisconsin
Wyommq
Total

45.1
5.0
443
«a0
50
42.2
26.5
44.3
43.0
45.9
31.6
0.0
30.7
40.6
34.6
35.0
54.5
15.9
1810
32.2
30.4
341
23.1
25.5
43.3
50.5
32.9
57.0
32.7
10.9
524

25.1

54.0
42.4
37.3

0.0
40.5

7.4
33.5
20.7
43.7
23.2
39.4

15
22.7

8.3
67.4
36.6
65.3
33.4

Electricity

/

2
44.95
1.38
41.09
37.00
0.00
41.74
483
33.92
25.07
45,51
0.00
0.00
29.49
40.43
34.44
33.74
54.72
7.9e
0.00
28.64
10.92
33.62
24.96
19.02
478N
50.32
32.54
54.76
17.32
5.58
49.79
8.07
43.22
54.67
42.27
23.54
0.00
37.84
0.00
33.29
20.75
43 59
17.57
39.17
0.76
20.17
8.33
67.28
36.34
65.26
28.22

3
0.07
6.16
3.03
2.94
7.77
0.42
0.10
0.67
5.60
0.23
0.00
0.00
0.16
0.04
0.12
1.15
0.03
7.71
0.00
0.17
101
0.11
0.11
5.18
0.07
0.16
0.25
1.38
0.00
1.73
2.50
3.97
0.07
0.00
0.01
13.71
0.00
0.02
0.00
0.14
0.00
0.00
10.55
0.00
0.00
0.04
0.00
0.00
0.14
0.00
3.01

4
0.03
1.38
0.20
0.07
0.80
0.06
21.55
10.20
12.35
0.17
31.59
0.00
1.02
0.08
0.06
0.11
0.10
0.15
11.96
341
18.43
0.42
0.06
1.26
0.11
0.00
0.13
0.83
15.36
3.56
0.08
13.03
0.13
0.10
0.10
0.05
0.00
2.65
7.44
0.07
0.00
0.10
0.06
0.20
0.76
2.53
0.00
0.14
0.14
0.09
2.17

9/0
132
28/0
4710
141

13011
10/1
10
6S'0

0/0
24/0

6/0
37/0

32/16

1812

0/0
22/0

2/0

33/0
61/0

19/0

1276/44

S/O

P/O

S/O

S/IP

SIT

P/O

P/O



Electricity Matrix Notes* '

Column 1*Carbon emissions from the production of elec-

tricity by electric utilities as a percent of the state’s total
carbon emissions®"The data are calculated from the energy

input at electric utilities for oil, coalr-and natural gas.
Source for fuel consumption: “State Energy Data Report: Con-

sumption Estimates 1960-1986," Energy Information Administra-

tion, U.S. Department of Energy, 1988. Also-refer to the "Key" on

Columns 2,3,4 - Percent of carbon emissions from electric

utilities by fueltype." '«

Source for fuat'‘consumption: “Stste Ener”~D ata Report: Con-"'w
sumption Estimates-1960-1986* Energydfoformation Administra-

tion,US.L'jartment ofEnergy, 1988. Alsoreferto “Key*on P

22
A

Column 5«Number of Coal Plants Operating/PIanned

' <&7Zr vtits'C Af&si'V* >

Additions through 1996.
Note: Planned additions does not imply approval by state utility

regulatory commissions:- .

Source:

Inventory of Power Plants in the United States 1986,/

Energy Information Administration. Table 16, pgs 2 1*27i ' v

Column 6 - Least Cost Provisions and Regulations
= comprehensive regulatory authority tnd.policiés in place

which require integrated planning and investment process for;
“r7 state has made somejjrcgress toward least-cost

utilities.:

xf

planning process and has some control over utility investment.

state has made little progress in impleirw ing policiesand -
authority to encourage least-cost strategies.n":»
Source: Critical Mass Energy Pro”ct, “Least-Cost Electrical

Planning: Ir

Planning,"” Energy Conservation Coalition, Washington, DC,

December 1987.

Column 7 «Wind EnergyPrograms

“S/O ' = State operating wind farms. "S/P" = State in the process
of setting up wind farm. “SHT = State is testing small wir d
turbines for possible implementation.

ment of wind farm in place.

Source: Tom Gray, American Wind Energy Association, phone

conversation 10/7/88.
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here Really a State Movement?,* December 1985;
see also “A B.ighter Future, State Actions in Least Cost Electrical

"P/O" = Private develop-

\Y

the federal and state ar.d
local contributions to fiscal
1988 air pollution budgets in
each state

WHAT STATES CAN DO

While a great deai of study is
needed on greenhouse gases,
there are practical actions
states can take to reduce
carbon dioxide emissions by
promoting energy-effiriency
and renewable energy alter-
natives in electricity genera-
tion, transportation, and
other sectors, as well as
through reforestation prac-
tices.

Electricity

Electricity gereration is a
major contributor to the
carbon dioxide build-up—33
percent of the U.S. total
carbon emissions from fossil
fuels come from electric
power plants. Of this amount,
84 percent comes from coal-
fired plants, which account
for 28 percent of total U.S.
carbon emissions. There are
1276 coal-fired power plants
in the United States, with 44
more planned by utilities. Of
power-plant fuels, coal re-
leases the most C02to pro-
duce a given amount of
energy.

[The state-by-state carbon
emissions data in the Eiec-
tririty Matrix reflect where
the electricity is generated,
r.ot necessarily where it is
put to end-use. Thus, in
caSes when a state imports
power produced in a neigh-
boring state, the data assign
the carbon emissions to the
state with the power plant
that produced them.]



Switching to natural gas
would reduce CO, emissions
during a transition period
while we convert to renew-
able fuels. In the long-term, it
is imperative that we make
this transition to an electric-
ity-generating system based
on renewable alternatives to
fossil fuels, including solar,
geothermal, wind, biomass,
and hydroelectric power.

Some energy industry ana-
lysts claim that nuclear
power offers a practical
solution to global warming,
because nuclear plants do not
emit greenhouse gases.
However, in extricating
society from the threat of
global warming, it is critical
not to trade one set of prob-
lems for another. The nuclear
option is less safe environ-
mentally, as well as less
economical, than a policy
geared to energy-tfficiency
eand renewable energy
sources.

The threat cf accidents from
nuclear plants, as well as the
still-unsolved problem of
managing nuclear waste,
continue to raise fundamen-
tal concerns about nuclear
power. To attempt to replace
current fossil-fuel plants with
the equivalent generating
capacity ofnuclear power
would be prohibitively expen-
sive and time-consuming.

The nuclear-power industry
has suffered major setbacks
in most countries, including
the United States. Tonew
nuclear plants have been
ordered in the United States
since 1979, and 108 plants
have been cancelled, includ-
ing all of those ordered after
1974. Nevertheless, nuclear
power advocates and federal

officials remain committed to
the nuclear option, and have
been planning for a resur-
gence in construction of
nuclear plants in the 1990s.

Energy Elegance

Since the 1970s, improve-
ments in U.S. energy effi-
ciency have been contributing
far more in reducing fossil-
fuel consumption, at a small
fraction of the cost, than has
been contributed by additions
to nuclear-power capacity.
Existing technologies and
various practical measures, if
deployed effectively, have the
potential to radically reduce
the carbon-dioxide build-up,
while simultaneously
strengthening the economy
with cost-effective energy-
efficiency investments. Atthe
same time, substantially
reducing energy demand will
ease a transition to a renew-
able system. In 1978, federal
officials estimated that 20
percent of the nation's energy
supply could come from
renewable energy sources bv
the year 2000.

The United States can benefit
from these changes without
waiting for other nations to
act. The changes need not be
draconian—high-efificiency
energy technology and prac-
tices will actually save
money, while better position-
ing the nation in the global
marketplace.

Although reducing coal
consumption will require
coordinated state and federal
efforts, state energy-efficiency
policies and standards will
make it possible to cut back
on electricity use and thus

slow the rate ofgloba. arm
ing. Among the policy options
are:

» “least-cost” planning for
utilities;

» projects to generate elec-
tricity from renewable re-
sources;

* joint state/utility energy-
efficiency projects;

» stronger energy-efficiency
standards for buildings;

» performance-based tax
credits for conservation
and renewable energy;
and

» rebates for purchases of
energy-efficient cars,
appliances, and lighting.

Promoting least-cost utility
services was a policy first
adopted in the Pacific North-
west in 1980. The least-cost
objective is to provide heat-
ing, cooling, lighting, and
motor power at the lowest
cost, and to incorporate
energy-efficiency in the
evaluation of cost-effective-
ness. The Electricity Matrix
shows that at least ten states
have substantial statutory
authority and policies recuir-
ing that utilities use leas:
cost planning and investment
practices. (12)

California provides an out-
standing model of the use of
least-cost utility planning.
As the result of adopting,
under pressure, a plan to
invest in energy-efficiency
improvements, including
utility-financed building
weatherization, cogeneration,
and voltage controls, as well
as wind and solar power.
California Pacific Gas and
Electric was able to supply
electricity to its customers at
a higher profit without build-
ing $20 billion worth of coai



ar.d nuclear plants it had
previously planned. (13)

The Electricity Matrix also
identifies four states that are
operating or testing wind tur-
bines, or are in the process of
setting up a wind farm, while
three states have private
wind-farm operations.

The State/Utility Joint En-
ergy Efficiency Projects
Matrix (see p. 27) identifies
24 states that have joint en-
crgy-efBdency projects with
utilities, including projects to
conserve energy in residential
and commercial buildings, in-
dustry, and agriculture. TTie
projects, funded in part by
federal energy programs, are
diverse. Most offer energy-
efficiency services, such as
energy audits, and financial
incentives to install energy-
efficiency improvements.
Some provide technical
assistance and loans to
businesses, while others
support research and demon-
stration projects.

About one-third of C02emis-
sions from fossil fuels come
from fuel consumed directly
(that is, not including elec-
tricity use) in industry,
commerce, and residences, for
such purposes as heating of
buildings and in manufactur-
ing processes. _
The Residential/Industrial/
Commercial Matrix (see p.
26) shows eight states with
substantial energy-efficiency
building codes. Many others
have set minimal require-
ments for new buildings.
Nationwide, states have
weatherized less than ten
percent of low-income homes,
though the matrix indicates
that the figures are higher in

most of the northern states.
In some cases states have
taken initiatives that became
the basis for nationwide
changes. For example, in
1984 California adopted
appliance energy-efficiency
standards for refrigerators
and freezers. The federal
government followed Califor-
nia’s lead in passing the 1987
National Appliance Energy
Conservation Act, which sets
standards t1be in effect by
1990 for refrigerators, freez-
ers, water heaters, dishwash-
ers, ranges, and clothes
washers and dryers. It is
projected that, by the year
2000, these standards will ~
result in enough energy
conservation to supplant the
need for 22,000 megawatts of
new generating capacity, the
equivalent of 22 large power
plants.

The appliance standards'
paved the way for the pas-
sage of nationwide fluores-
cent lamp-ballast standards
in June 1988. Again the
states were ahead of the
federal government, with
ballast standards in place in
California, Connecticut, New
York, Massachusetts, and
Florida by the end of 1987.
Studies show that fluorescent
lighting accounts for ten
percent of the nation’s elec-
tricity consumption, while all
lighting uses about 20-25
percent (the equivalent of
nearly half of all the electric-
ity produced iroui coal). An
ordinary' incandescent light
bulb uses five times as much
energy as a comparable
fluorescent lamp. Massachu-
setts is the only state adopt-
ing energy-efficiency stan-
dards for commercial and
industrial lamps.(14)
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Fifteen states offer a.torna-
tive energy tax credits, wnicr.
are examined in the State
Energy Tax Credits Matrix
(see p. 28). These include, for
example, credits for invest-
ments in solar water heaters,
passive solar systems, pho-
tovoltaics, wind systems,
biomass, geothermal, and
hydroelectric energy. This
number of states was much
larger several years ago.
Following the lead of the
federal government, many
states added alternative
energy tax credits starting in
the late 1970s. However,
with the sharp curtailment of
support for government
initiatives to promote conser-
vation and solar energy under
the current Administration, it
has been common for states
to allow tax credits for renew-
ables to expire over the past
several years. The matrix
shows that alternative energy
tax credits currently in place
will expire in the next few
years unless action is taken
to continue them.

Future state tax credits and
other economic incentives
should be performance-based.
They should be carefully de-
signed to derive the maxi-
mum energy-efficiency im-
provements and renewable-
energy development per
dollar invested, to ensure
that such tax incentives are
not abused, as they have been
to some extent in the past.

An additional source of
support for state energy
conservation programs is the
"oil-overcharge™ funds that
were allotted to the states.
This money was obtained by
the federal government from
the oil companies because of
price overcharges by the



Fr<e .
W VvV eW W ¥ V 2 o Poi<\/F
1 2 3 4 5 6 7 8 9 10
Alabama 23.S 16.5 417
Alaska 384 6.4 C YIY
Arizona 38.7 25.7 12.017 U c yi
Arkansas 27.9 19.5 321
California 57.7 33.7 537.872 @ Vv Y C YIY
Colorado 331 22.6 % C YL
Connecticut 38.3 31.8 76.159 Y 55 S Y/N
Dataware 25.6 17.6 7.464 43 Y 55 C NN
Florida 44.8 30.9 9.834 417 Y
Geerqir, 34.4 22.2 156.845 \% C N/Y
Hawaii 57.2 18.4 55 Y
Idaho 57.6 39.3 C nNL
llinois 25.6 20.2 . 173.015 30 Y C N/N
Indiana 21.9 12.5 15.915 \% C N
lowa 26.4 19.3 3572 117 %
Kansas 28.6 15.7
Kentucky 21.9 14.4 902 C Ny
Louisiana 23.7 10.0 3.522 C N/L
Maine 44.9 31.1 400
Maryland 36.2 27.6 211,949 82 55 C N/N
Massachusetts 35.1 26.9 300.673 300 55 S N/L
Michigan 26.5 20.9 98.354 345 Y Y C N/N
Minnesota 37.1 25.8 24.628 U N Na
Mississippi 38.4 21.4 n
Missouri 32.4 23.7 1,077 C v
Montana 25.4 15.6 70
Nebraska 34.9 21.6 1,400
Nevada 31.4 17.3 368 C v
New Hampahlre 38.3 31.9 25 7 C -Na
New Jersey 49.9 26.7 131.180 55 Y S YIN
New Mexico 26.7 15.5 1.600 C Na
New York 33.2 28.2 1,041.147 vy vy Javy C N/L
North Carolina 34.4 25.5 1.645 60 Y C N/Y
North Dakota 12.6 7.6
Ohio 22.9 17.0 33.534 Y Y C Na
Oklahoma 29.5 19.2 212 86 C Ny
Oregon 68.1 42.0 9.271 C 1wy
Pennsylw.-.a 23.2 16.3 343.190 55 Y C | YIN
Ahode Island 46.2 38.3 11.551 55 S N/N
South Carolina 36.5 27.2 1.142 11 Y
South Dakota 40.3 29.4
Tennessee 31.7 21.6 7.600 500 Y C vy
Texas 25.8 13.7 4.888 Y r N/Y
Utah 28.3 18.2 24,080 70 C N/L
Vermcnt 57.0 46.3 270 Y |
Virgmia 44.0 28.7 53959 670 Y Y Y ¢C N/N
Washinqgton 60.2 29.6 85.736 205 Y C Y/N
West Virgmia 9.4 6.7 1i231
Wisconsin 28.4 21.9 47.854 C N/N
Wyommgq 10.7 5.9 74
u.s. 31.8 20.5 3.436.974 2.943
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Transportation Matrix Notes

Column 1<Carbon emissions from the transportation sector as a percent of the state’s
total carbon emissions. The data are calculated from the transportation sector's fuel con-
sumption of both oil and natural gas.

Source for fuel consumption: "State Energy Data Report: Consumption EftimaCjs 1960-1985*. .
Energy Information Administration, U.S. Department of Energy, 1988.' Also refer to "Key* page 22.

Column 2« Carbon emissions from the transportation sector for motor gasoline consump-
tion as a percent of the state's total carbon emissions ,

Source for fuel consumption: “State Energy Data Report: Consumption Estimates 1960-1986,*
Energy Information Administration, U.S. Department of Energy, 1988. Also refer to “Key” on p. 22.

Column 3 - State Funding/Public Transportation FY ’86-87

State financial assistance in the form of revenues generated by a state-level tax and returned to
local entities in the form of grants from the state. This form of assistance requires annual or bi-
ennial appropriation by the state legislators. Includes indirect financial assistance in the
form of state-level taxes retained at the local level for transit purposes This form of assistance does
not showupott.the.ttat* budget; ; t'v"

Source (Columns 3 - 6): *1987 Survey of State Involvement |n Public Transportatlon * American
Association of State Highway and Transportation Officials; Washington, DC..

Column 4 «Rideshare Funding (SOOQs) « FY '87
Note: CA (a) *Included in public transit funds (separate data not included).
"o ’S : %‘ *
Columi 5-Technical Assistance Program/Public Transportation FY 87
State public transportation technical assistance program independent ofthe Urban Mass
Transportation Act (UMTA).

Column 8 -Research & Development/Public Transportation FY ‘87
State provides matching funds for federal research and demonstration mass transportation projects
and/or has mass transit demonstration or research program independent of the UMTA.

Column 7 «States that have maintained 55 mph speed limit.
Source: Institute for Highway Safety, Washington, DC, 7/1L/88.

Column 8 -High Occupancy Vehicle (HOV) Lanes

“Y” = selected use ofHOV lanes. *TJ*=HOV lanes under construction.

Source: “The Effectiveness of High-Occupancy Vehicle Facilities," Institute of Transportation Engi-
neers, Washington, DC, 1988. And phone update with Larry King, U.S. Department of Transporta-
tion, 10/20/88. :

Column 9 «Inspection/Maintenance (I/M) Auto Emissions Program

"C" = county/citywide; “S" = statewide; “N" =new L989

Source (Columns 9 m10): “Critical Analysis of the Federal Motor Vehicle Control ProgTam,* NES-
CAUM (Northeast States for Coordinated Air Use Management), July, 1988.

Column 10+ (I/M) Tight Standards/Underhood Inspection

"Y" = Yes; “N" = No; “Na* = Not available; “L" = Limited,; = applies to some counties/cities but not
to others. Note: Tight emissions standards and underhood inspection assessment by Mike Walsh in
“Critical Analysis ofthe Federal Motor Vehicle Control Program.™
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companies between 1973 and
1981, when price controls
were in effect. State govern-
ments have received roughly
$3 billion ao far, which they
are putting into new or
existing energy programs (see
Oil Overcharge Funds Ma-
trix, p. 29).

The largest portion of the
settlement resulted in the
distribution to the states of
$2.1 billion received from
Exxon Corporation, ear-
marked for five programs
designed to assist energy
consumers—the Low-Income
W eatherization Assistance
Program, the Low Income
Hom<> Energy Assistance
Program, the State Energy
Conservation Program, the
Energy Extension Service,
and the Institutional Conser-
vation Program (also referred
to as the Schools and Hospi-
tals Weatherization Pro-
gram). The Oil Overcharge
Funds Matrix indicates the
total amount allocated to
each state, as well as the
amounts approved so far
specifically for energy-conser-
vation programs. These funds
represent a one-time distribu-
tion of resources, which
states can use to meet vital
needs. (15)

Transportation—
Cars, Cars, Cars

Transportation is a major
contributor to the carbon-
dioxide buildup, accounting
for 31.8 percent of totai U.S.
carbon emissions f.om fossil-
fuel use. The Transportation
Matrix shows carbon emis-
sions from the transportation
sector-cars, buses, trucks,
trains, and airplanes--as a

percentage of each state's
total emissions.

Cars and light trucks are now
the single largest cd-using
subsector in. the U-S,-econ-
omy. There are now nearly
120 million cars on the na-
tion’s roads, 2.5 million more
than in 1986. The Transpor-
tation Matrix also shows each
state's carbon emissions from
motor gasoline as a percent of
total emissions.

Since the oil-price shock of
1979, fuel economy gains
have held transportation oil
use steady despite the in-
creasing number of vehicles
on the road. But now that
energy-eificiency measures
have been scaled back, oil
consumption is rising again.
In the first quarter of 1988,
transportation oil use grew
by more than six percent.

In October, 1988, the U.S.
Department of Transporta-
tion rolled back the Corporate
Average Fuel Economy
(CAFE) standards for passen-
ger cam from 27.5 to 26.5
miles per gallon. While
increasing fuel efficiency is
an important way to reduce
C02emissions, lowering the
standard takes a step back-
ward.

The national average fuel
economy of 14.2 mpg for all
motor vehicles, including
tricks (estimates based on
U.S. Department of Transpor-
tation 1986 data) can and
must be dramatically im-
proved. The State Miles Per
Gallon Matrix (see p. 30)
shows the 1986 average fuel
economy for all motor ve-
hicles in each state. The
figures on vehicle miles of
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I travel are calculated esti-
mates based on data submit-
ted by the states. Inferences
about variation from one
state to another should be
drawn carefully. Butitis
clear that there is a great
deal of room for improvement
in every state.

Some cars now on the market
get more than 45 mpg; proto-
types get more than 60. If we
increased the average fuel
economy of new cars in the
United States to 45 mpg and
of light trucks to .35 mpg by
1995, the net result would be
a savings ofoiTofT.9 million
barrels per day by the year
2000. This is more than six
times the projected average
daily oil production from the
Arctic National Wildlife
Refuge (ANWR) over a 30-
year period. In fact, such
achievable improvements
could save morltv

combined production ot oil
from Alaska, plus the ofishor.
Pacific Coast and Atlantic
Co”st reserves.

In addition, alternatives to
oil, such as hydrogen and
ethanol (alcohol fuel) must be
seriously considered. Over
time, it will be necessary to
make a transition to an
energy system relying almost
entirely on renewable
sources, including renewable
liquid fuels for transporta-
tion.

State and local officials
continue to plan for more
automobile traffic and addi-
tional freeways. But it is
clear that efforts are needed
to reduce the use of the

aut unobile with public trans-
portation incentives, as weil
as further study and use of



alternative modes of trans-
portation, such as light rail,
train, and bicycle.

States can reduce gasoline
consumption and auto emis-
sions through support for
public transportation alterna-
tives. The Transportation
Matrix shows state funding
provided to local governmen-
tal entities for public trans-
portation. Seven states have
state public transportation
technical assistance programs
independent of the federal
Urban Mass Transportation
Act (UMTA). Twelve states
provide matching funds for
federal researckand demon-
stration mass transportation
projects and/or have mass-
transit research or demon-
stration programs independ-
ent of UMTA.

States can also act to improve
efficiency and reduce emis- -
sions from automobiles. For
example, the Transportation
Matrix identifies 16 states
that fund ridesharing pro-
grams, and shows funding
levels. Nine states have
maintained the 55 mph speed
limit. Nine states have high-
occupancy-vebicle lanes. Four
states have statewide inspec-
tion and maintenance pro-
grams for motor-vehicle
exhaust-emission systems,
and 29 states have cityr or
county-wide programs.

Reforestation — The
Carbon Dioxide Sink

Trees remove carbon dioxide
from the atmosphere through
photosynthesis. When trees
are cut or burned, or when
they decay, the CO” they
contain is released into the
atmosphere. The current
rapid destruction of tropical

rainforests is a major con-
tributor to the greenhouse
effect. Reforestation, on the
other hand, can increase
storage of CO,, offsetting
emissions from fossil fuel
burning.

The Reforestation Matrix (see
p. 31) shows the forest land
area in each state, the per-
centage of the state that is
made up of forest land, and
the increase or decrease in
forest land area over the past
decade.

The matrix also shows the
area planted in trees in each
state as part of the federal
Conservation Reserve Pro-
gram (CRP). Enacted as part
of the Food Security Act of
1985 (the Farm Bill), the CRP
provides a great opportunity
for reforestation. Under this
program, fanners are paid a
fee to remove highly erodible
cropland from production for
at least ten years and plant it
with a soil-conserving crop,
primarily grasses and trees.

The CRP has been hailed as
the greatest tree-planting
program in the nation’s
history, although tree-plant-
ing has fallen short of the
original goals set forth in the
1985 Farm Bill, i.e., that 12.5
percent of the total enrolled
CRP acres be converted to
trees. In 1987, a record-
breaking three million acres
of trees were planted in the
United States, one million of
which were attributable to
the CRP program. Most of the
reforestation is taking place
in the South and Mid-Atlan-
tic states, where soil and
climate conditions are condu-
cive to growing commercially
valuable softwood species.
One possible approach would
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be to require new carbon
dioxide sources, such as
electricity generating plants,
to establish enough new
forest land to offset their CO,
emissions. Such a polic7 could
simultaneously promote the
expansion of Conservation
Reserve acreage, reduce soil
erosion, improve wildlife
habitat, and enhance recrea-
tional opportunities, as well
as stimulate energy-efficiency
investments and research on
cheaper methods to reduce
CO. buildup. The practical
implications of CO, offsets as
a state policy approach re-
quire further investigation.
(16)

Urban tree-planting, too, can
offset fossil fuel emissions of
CO,, as can the use of light-
colored surfaces-for example,
making parking-lot surfaces
light-colored. Planted strate-
gically, trees can also shade
buildings and pavement, thus
cooling “heat islands” and
reducing energy demand. A
tree that provides shade can
indirectly cause reductions in
CO, emissions equivalent to
15 times the amount of CO,
the tree alone can absorb.

One acre of trees can absorb
an estimated four tons of
carbon annually, the amount
released by burning 1000
gallons of gasoline. The
American Forestry Associa-
tion has launched a nation-
wide “Global ReLeaf” cam-
paign to encourage Ameri-
cans to plant 100 million

trees in their communities by

1992. This could save
U.S.ratepayers an estimated
$3-4 billion annually while
offsetting 18 million tons of
carbon emissions. (17)

»



TEXT NOTES

1 U.S. Environmental Pro-
tection Agency, The Potential
Effects of Global Climate
Change on the United States,
Draft Report to Congress,
Executive Summary, Oct.
1988.

The U.S. Environmental
Protection Agency will soon
be releasing two reports to
Congress on global warming.
The first will deal with poten-
tial effects on the U.S. ecosys-
tem of global climate change,
and will probably be available
in January 1989. The second
will deal with policy options
for stabilizing greenhouse
emissions, and should be
available shortly thereafter.
A limited number of copies
will be available to the public
through EPA. Write: Envi-
ronmental Protection Agency,
Office of Policy, Planning,
and Evaluation, Attn*

Dennis Tirpak, PM-220, 401
M Street, S.W., Washington,
D.C. 20460.

The reports will also be avail-
able from the U.S. Govern-
ment Printing Office, or may
be obtained through the office
of one of your congressional
representatives.

2. Testimony of G.M.
Woodwell, Woods Hole Re-
search Center, and James E.
Hansen, NASA Goddard
Institute for Space Studies,
before the U.S. Senate Com-
mittee on Energy and Natu-
ral Resources, June 23, 1988;
EPA, Office of Policy, Plan-
ning, and Evaluation, Octo-
ber 27, 1988.

3. Woodwell, June 23, 1988.
Different sources estimate
somewhat varying ranges.

4. Testimony of Dr. Stephen
Schneider, National Center
'or Atmospheric Research,
before the U.S. House Sub-
committee on W ater and
Power Resources, Sept. 27,
1988.

5. EPA, October 1988; Schnei-
der, Sept. 27, 1988.

6. EPA, October 1988, p.7.

7. Douglas G. Cogan. Stone3
in a Glass House: CFCs a::d
Ozone Depletion. Investor
Responsibility Research
Center, Washington, D.C.,
1988.

8. "EPA Urges Halt in Use of
CFCs,"” Washington Post,
Sept. 27, 1988.

9. Environmental Defense
Fund, Protecting the Ozone
Layer: What You Can Do,
New York, N.Y., 1988.

10. James J. MacKenzie and
Mohamed T. Ei-Ashry, “Killer
Air,” Washington Post, Sept.
29, 1988.

11. MacKenzie and EIl-Ashry,
Sept. 29, 1988.

vy o A Note On The

The data in this report are
drawn from a variety of V*re-
sources. In each case we have
used what we believe to be the
best data available.

Covering all 50 states
systematically, applying the
same criteria to each state,
gives the data a somewhat
generic quality. At times the
most recent information is two
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12. \\'iLiam L Cr.ar.-.cr

al.. Energy Efficiency: A Sea
A* nda. American Councii for
an Energy.Efficient Economy
Washington, D.C., 1988. p.37

13. Michael Oppenheimer.
"Safe Energy Options: Best
Hope for Global Warming.'
Safe Energy Communications
Council, Washington, D.C,,
1988.

14. Alan B. Duming, “The
Coalfield Overhead,"” World
Watch, July-Aug., 1988, p.7.

15. “State Uses of Exxon and
Stripper Well Oil Overcharge
Funds,” National Consumer
Law Center, Washington
D.C., 1988.

16. Daniel J. Dudek, Offset-
ting New CO, Emissions.
Environmental Defense
Fund, September 1988.

17. Art Rosenfeld, Lawrence
Berkeley Laboratory,
Berkeley, CA, Oct. 21, 1988;
American Forestry Associa-
tion, "Global ReLeaf News,"
Oct. 12, 1988. Also see San-
dra Postel, "A Green Fix to
the Global Warming," World
Watch, Sept.-Oct. 1988.

Data Sources

or three years old. Data
supplied by the states to
federal agencies can have
varying levels of accuracy.
Adequate data may not be
available for all states on a
given subject. If you know of
additional sources of national
data on the issues discussed
in this report, we would
appreciate hearing from you.
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1986 Carbon Emissions £rom Fossil Fuels

1 2 3 4 5 6 7 8

Alabama 28.99 950 16.50 2.99 328 56.9 103 527
Alaska 7.98 469 0.20 2.97 58.9 38 373 407
Arizona 13.13 6.27 7.39 1.50 41.4  48.7 9.9 285
Arkansas 14.62 6.11 5.62 2.89 41 8 384 198 462
California 85.23 61.47 1.07 22.69 72.1 1.3 26.6 160
Colorado 16.33 6.35 7.36 2.82 384 445 171 279
Connecticut 10.35 868 0.52 1.15 83.9 sTot 111 147
Delaware 451 2.38 1.65 0.46 $2.8 36.6 10.6 385
Florida 43.55 27.83 11.46 4.26 63.9 26.3 9.8 24S
Caorqgia 35.51 14.12 17.30 4.09 39.8 48.7 115 345
Hawaii 4.40 4 36 0.00 0.04 99.1 0.0 0.9 228
Idaho 2.73 2.01 0.22 0.50 73.6 81 183 207
lllinois 55.04 21.94 19.64 13.46 39.9 357 245 263
Indiana 49.13 14.76 28 68 5.69 30.0 584 116 579
lowa 16.03 6.51 . 6.54 2.98 40.6 40.8 18.6 366
Kansas 18.20 7.52 6.29 4.39 41.3 346 241 429
Kantucky 30.01 8.81 18.72 2.48 29.4 624 8.3 565
Louisiana 51.73 26 il 4.29 21.33 50.5 83 412 “ 695
Maine 4.43 4.17 0.22 0.04 94.1 5.0 0.9 756
Maryland 17.60 8.49 6.36 2.25 *»82 JI.U 1238 230
Massachusetts 21.70 16.48 2.5C 2.72 759 115 125 188
Michigan 47.12 17.03 20.27 9.82 36.1 43.0 20.8 308
Minnesota 17.75 9.24 5.02 3.49 521 283 197 235
Mississippi 13.51 7.65 2.72 3.14 56.6 20.1 23.2 424
Missouri 77.44 11.18 12.78 3.48 40.7 46.6 127 329
Montana 8.32 2.42 3.32 0.58 38.3 525 9.2 520
Nebraska 7.96 3.73 2.75 1.48 469 345 186 300
Navadc 7.25 2.70 4.04 0.51 37.2 557 7.0 373
Naw Hampshire 3.58 2.80 0.62 0.16 78.2 173 45 193
New Jersey 3121 24.08 1.95 5.18 77 2 6.2 16.6 202
New Mexico 12.01 3.90 6.04 2.07 325 503 17.2 509
New York 49.57 32.57 6.31 10.69 65.7 127 216 137
North Carolina /-mS78 13.23 1455 2.00 44.4  48.9 6.7 295
North Dakota 10.39 2.25 7.76 0.38 21.7 747 3.7 968
Ohio 67.21 20.78 35.74 10.69 309 532 159 382
Oklahoma 2:.37 7.79 5.44 8.14 365 255 381 429
Oregon 7.28 6.17 0.07 1.04 848 10 143 176
Pennsylvania 65.57 23.66 32.90 9.01 36.1 50.2 137 357
Rhode Island 2.42 2.02 0.02 0.38 83.5 C2 157 159
South Carolina 14.78 5.74 6.59 145 456 446 9.8 330
South Dakota 2.94 1.89 0.72 0.33 64.3 245 112 300
Tennessee 28.72 10.80 15.15 2.77 37.6 5238 9.6 397
Texas 154.87 78 60 29 03 47.24 £0.8 187 305 510
Utah 9.88 3.73 472 1.43 37.8 478 145 412
Vermont 131 1.22 0.02 0.07 93.1 15 5.3 152
Virgmia 23.35 '3 69 7 £6 2.10 58.6 32.4 9.0 2’54
Wasmngqton 16.20 12.891 157 1.74 79.6 9.7 10.7 2C9
West Virgmia 28.42 480l 21.89 173 169 770 61 19
Wisconsin 22.04 a. Sl 9.26 402 39.7 42.C 182 237
Wyoming 11.63 2.091 8.41 113 18.C 723 9.7 996

TOTAL 1275.30 606.961 430 35 238.01 47 e 337 187 3C6
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Alabama
Alaska
Arizona
Arkansas' "
CalHomla
Colorado
Connecticut
Deiawmn-
r>OfXJw”
Georgia
Hawaii
Idaho
lllinois
Indiana
lowa
Kansas
Kantucky
Louisiana
Malna
Maryland
MassachuMtta
Michigan
MInnasota
Mlaalaalppl
Missouri
Montana
Nebraska
Navada
Naw Hampshire
Naw Jarsay
Naw Mailco
Naw York
North Carolina
North Dakota
Ohio
Oklahoma
Oragon
Pennsylvania
Rhoda inland
South Carolina
South Dakota
Tannassaa
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
TOTAL

1
29.68
432
12.06
ft.44
92.85
1531
1239

® 1Tss~
26.89
4.4®
3.83
71.96
49.96
17.01
16.97
26.06
56.10
5.28
20.13
ZT™
54.17
21.89
1231
29.86
5.36
8.76
6.07
3.87
34.62
11.57
74.09
29.17
5.10
81.64
19-36
7.56
85.15
3.03
14.22
3.49
28.14
131.36
8.54
1.68
24.47
15.20
29.28
23.39
8.43
1330.23

10.56
2.89
6.00
759

64.82
6.75

11.41
3.76

30.02

14.38
4.48
254

33.30

17.46
8.30
7.93
9.13

25.85
5.23
11.88
25.00
2351

1158
8.35

MM
3.23
461
227
3.25

28.12
3.94
5839
14.10
233
25.64
8.33
6.04
32.72
2.73
7.78
2.00
11.02
67.61
4.02
1.60

17.62

10.96
5.24

11.23
2.78

701 02

3
15.80
0J4
3.49
0.09
1.66
4.62
0.03
030
3.54
8.68
0.00
0.38
21.50
26.50
4.23
1.83
15.40
0.00
0.02
3.12
0.10
17.90
5.55
1.06
11.70
1.05
1.34
2.78
0.51
1761
3.43
9.08
13.60
2.28
41.30
0.04
0.15
42.00
0.00
4.27
0.93
14.00
5.65
2.54
0.01
5.05
2.03
21.80
7.59
4 47
339 00
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4
3.32
1.29
2.57
3.54
26.37
3.94
0.95
028
4.29
3.83
0.00
0.71
17.18
6.00
4.48
7.21
3.55
30.25
0.03
2.13
2.24
12.76
4.56
2.90
5.44
1.08
2.81
1.02
0.11
4.74
4.20
8.62
1.47
0.59
14.70
10.99
1.37
10.43
0.30
2.17
0.56
3.12
58.10
1.96
0.05
1.80
2.21
2.24
4 57
1.18
290 21

5
35.6
63.9
49.6
'Tit
69.8
44.1
92.1
S2J
793
53.5
100.0
70.0
46.3
34.9
48.8
46.7
325
46.1
990.1
59.0
914
43.4
53.4
67.8
42.8
60.3
52.6
37 -
84.0
81.2
34.1
78.1
48.3
43.7
31.4
43.0
79.9
38.4
90.1
54.7
57.3
39.2
515
47.1
96.4
72.0
721
17.9
48.C
33.C
52.7

6
53.2
75
28.9
0.8
18
30.2
0.2
11.0
9.4
323
0.0
105
29.9
53.0
24.9
10.8
54.8
0.0
0.4
304
0.4
33.0
25.6
8.6
39.1
19.6
15.3
45.8
13.2
51
29.6
12.3
46.6
44.7
50.6
0.2
2.0
49.3
0.0
30.0
26.6
49.8
4.3
29.7
0.6
20.6
134
74.5
324
53.C
25.:

7
11.2
285
21.3
31.6
28.4
25.7
1.7
6.2
11.3
14.2
0.0
19.6
23.9
12.0
26.3
42.5
12.6
53.9
0.6
10.6
8.2
23.6
21.0
23.6
18.2
20.1
321
16.8
2.3
13.7
36.3
11.6
5.0
11.6
18.0
56.3
181
12.2
9.9
15.3
160
111
442
23.2
3.0
74
145
7.7
195
140
218



1966 Carbon Emissions Srom Fossil Fuels

A X1

1 2 3 4 5 6 7
Alabama 23.09 5.09 1457 3.43 22.0 63.1 14.9
Alaska 1.89 1.30 0.41 0.10 68.8 217 9.5
Arizona 5.45 2.78 0.18 2.49 51.0 3.3 45.7
Arkansas 7.70 3.57 0.00 4.13 46.4 0.0 53.6
California 71.66 42.10 1.29 28.27 58.7 18 39.5
Colorado 9.65 3.97 2.72 2.96 411 28.2 30.7
Connactlcut 12.38 8.27 3.40 0.69 66.9 27.5 5.6
Oatawara 3.69 2.34 0.97 0.28 65.2 27.0 7.8
Florida 20.79 15.89 1.75 3.15 76.4 8.4 15.2
Gaorgia 15.41 7.52 4.42 3.47 48.8 28.7 22.5
Hawaii 2.83 2.83 0.00 0.00 100.0 0.0 0.0
Idaho 2.57 1.64 0.37 0.56 63.8 14.4 21.8
lllinois 61.86 2271  26.76 12.39 38.7 43.3 20.0
Indiana 42.32 12.47 24.15 5.70 29.5 57.1 135
lowa 12.53 5.92 3.13 3.48 47.2 25.0 27.8
Kansas 12.40 5.20 0.34 6.86 41.9 2.7 55.3
Kentucky 18.26 5.45 10.64 2.17 29.8 58.3 119
Louisiana 29.16 11.40 0.00 17.76 39.1 0.0 609
Mains 3.45 3.26 0.18 0.01 94.5 5.2 Wew
Maryland 17.93 8.00 8.46 177 44.6 47.2 8.2
MassacfiUtatts 22.98 18.50 2.80 1.68 80.5 12.2 7.3
Michigan 47.38 16.04 23,40 8.94 33.9 47.3 18.9
Minnasota 16.50 8.43 4.28 3.79 511 25.9 23.0
Mississippi 7.53 3.45 0.02 4.06 45.8 0.3 53.9
Missouri 18.71 8.85 4.76 5.10 47.3 25.4 27.3
Montana 3.32 2.15 0.14 1.03 64.8 4.2 31.0
Nabraska 6.15 2.87 0.49 2.79 46.7 8.0 45.4
Navadc 2.02 1.23 0.27 0.52 60.9 13.4 25.7
Naw Hampshira 2.34 . 2.04 0.24 0.06 87.2 10.3 2.6
Naw Jarsay 31.71 22.42 591 3.38 70.7 18.6 10.7
Naw Mexico S.73 2.28 0.92 3.53 33.9 13.7 52.5
Naw York 70.08 42.61 18.26 9.21 60.8 26.1 131
North Carolina 20.83 10.07 9.49 1.27 48.3 45.6 6.1
North Dakota 3.26 191 0.90 0.45 58.6 27.6 13.8
Ohio 67.04 1767 35.46 13.91 26.4 52.9 20.7
Oklahoma 11.98 5.55 0.02 6.41 46.3 0.2 S3.5
Oregon 6.02 4.87 0.16 0.99 30.9 2.7 16.4
"Pennsyivcnia 78.02 2441  43.59 10.02 31.3 55.9 12.8
Rhode Islcnd 2.88 2.37 0.26 0.25 82.3 9.0 8.7
South Caroline 9.33 4,57 3.32 1.44 49.0 35.6 15.4
South Dakota 2.28 1Vs 0.13 0.40 76.8 5.7 175
Tannasaoo 18.59 6.13 9.0b 3.38 33.0 48.8 18.2
Tazas 86.78 37.55 069 48.54 43.3 0.8 55.9
Utah 6.12 2.79 1.97 1.36 45.6 32.2 22.2
Varmont 1.27 1.21 0.05 0.01 95.3 3.9 0.8
Virginia 21.48 10.04 9.65 1.79 46.7 44.9 8.3
Washinqgton 10.03 8.02 0.28 1.78 79.6 2.8 17.7
West Virginia 19.03 3.54 1298 2.56 18.6 68.0 134
Wisconsin 20.57 8.05 9.25 3.27 39.1 45.C 15.9
Wyoming 3.47 1.54 1.03 0.90 <U 4 20.7 25.9

TOTAL 999.38 454 57 302.58 242.23 455 30.2 24 2



Key to Formulas Used In Calculating Carbon Emissions in
1986,1976, and 1966 Carbon Emissions Matrices

The conversion factors used to determine carbon emissions from the burning of fossil fuels (oil, coal,
natural gas) and the non-oxidized fuel constants were supplied by
Dr. Gregg Marland from Oak Ridge National Laboratory. Oak Ridge, Tennessee. (1)

The conversion factor for motor gasoline was provided by Dr. Irving Mintzer from World Resources-
Institute, Washington* DC. (2)

STEP 1
Conversion factors of carbon emissions from direct combustion of fossil fuels.
Oil (Crude/heating oil) = 19.9 kilograms carbon (kgCyiO’joules (j)
Motor Gasoline a 18.9 kgC/10*j
Coal a 24.12 kgG 'rAj"
Natural gas » 13.8 kgC/10%j

S1TEPS2&3
To convert joules to Btu (British thermal units) multiply above figures by 1.054 x 10sj/Btu to get
new conversion factors compatible with U.S. Department of Energy (DOE) consumption (Btu) data.
Convert kgC to metric tons of carbon (t/C) by multiplying by 1 metric ton/105kg.

Oil (Crude/heating oil) = 20.98 t/C
10*Btu
Motor Gasoline = 19.9 t/C
oo 10* Btu
Coal = 25.42 t/C
10*Btu
Natural gas * 14.55 t/C
10* Btu

STEP 4
Multiply by constants to account for non-oxidized fuel. (3) Note: There is no constant for motor
gasoline since it is assumed that gasoline in fully oxid.ted in combustion.

Oil * .918
Coal s .982
Natural gas * .98

STEP 5

Multiply by DOE 1986 energy consumption data to get million tons of carbon emissions by state.
(See Column 1 of the 1986 Carbon Emissions Matrix for data.)

Sources:
(1) Conversion factors for oil, coal and natural gas from “Carbon Dioxide Emission Rates for Con-
ventional and Synthetic Fuels,” Gregg Marland, Energy, V.8, N.12,1983.

(2) Conversion factor for gasoline f om testimony by Dr. Irving Mintzer before the Committee on
Environment and Public Works, U.S. Senate, Sept 16, 1988.

(3) Non-oxidized combustion factors supplied by Gregg Marland, Oak Ridge National Laboratory
per phone conversation 9/22/88.
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Estimated Carbon Emissions trom Fossil Fuels
1986, 1976, 1966 Matrix Notes
L] .vu .
Column 1-Total Carbon Emissions -Each state's total carbon amissions from oil, coal, and natural 53s
expressed in million metric tons. VCqumn 1 iﬁ the sum of columns _23&2"), 3 (coal), and 4 (natural gas).
Column 2 -Carbon Emission* from OH - The data indicate th* estimated amount of carbon emitted in
million metric tons from th* combustion ofoil (Including crude and heating oil, excluding asphalt and road
oil). Not* that the conversion fiictors for oil and motor gasoline vary therefore two calculations are necessary
to obtain total carbon emissions from the combustion of oil.
B *e . ... r
Reference: Calculate state carbon emissions from the combustion of oil, using U.S. Departmont of Energy
(DOE ) 1986 energy consumption data* as follows (example uses 1986 Alabama data):
| & L e
241 quad (KW Btu.g 20.98 t/C 918 * 4.64 x 10*« 4,640,000 metric tons carbon
10*Btu

Reference: Calculate the carbon emissions from each state's combustion of motor gasoline using
DOE 1986 energy consumption data* as follows (example uses 1986 Alabama data):

244 quad (I0OMBtu x 19.9t/C » 4.86 x 10**m 4,860,000 metric tons of carbon.
20* Btu TR

Total carbon emissions from oil (add carbon emissions from oil and motor gasoline) s 9.5 x 10*
metric tons carbon or 9,500,000 metric tons. . *

Column 3 -Carbon Emissions from Coal - The data indicate the estimated amount of carbon emitted in
million metric tons that results from each state’s combustion ofcoal ' -
[ ] -W o Kx<
Reference: Calculate the carbon emissions from each state's consumption of coal, using DOE
1986 energy consumption data* as follows (example uses 1986 Alabama data):

661 quad (1QI9 Btu x 25.42t/C r .982» 16.5 x 10* » 16,500,000 metric tons carbon

10* Bta

Ao
Column 4 - Carbon Emissions from Natural Gas *The data indicate the estimated amount of carbon
emitted in million metric tons from the «)mbustion ofnatural gas. .7"l;;'

Reference: Calculate the carbon emissions from each state's combustion of natural ga.s, using DOE 19S6
energy consumption data* as follows (example uses 1986 Alabama data):.

<VV‘/"'
.210 quad Btu x 14.55 t/C X .98 = 2.99 x 10* = 2,990,000 metric tons carbon
i0*Btu
m-f
» Source: “State Energy Data Report: Consumption Estimate? 1960-1986," Energy Information Administra-
tion, U.S. Department ofEnergy, 1988.

Column 5 «Carbon Emissions from QOil as a % of Total Emissions (refers to Cols. 1and 2).

Column 6 - Carbon Emissions from Coal as a % of Total Emis§ions (refers to Cols. 1and 3).
Column 7 «Carbon Emissions from Natural Gas as a % of Total Emissions (refers to Cols. 1and 4
Column 8 -Tons of Carbon/Gross State Product (million dollars) - These figures were computed from
the total carbon emissions (see column 1) and 1986 State gross products (GSP). Note: Column 8 appears
only on the 1986 Carbon Emissions Matrix.

Source: (GSP), U.S. Dept, of Commerce, “Survey of Current Business,” V.68, N. 5, May 1988.
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Chloroglourocarbons™Methane

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgla
nSWBIT

W ifssT’
Illinois
Indiana

lows

Kansas
Kantuckv
Louisiana
Mains
Maryland
Massachusetts
Mlchlgan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampahlre
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Orequn
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virgmia
Wisconsin
Wvoming

TOTAL

J?

122
179
96
84
400
122
91

126
198
19
9S
168
96
83
124
107
93
294
42
203
58
105
108
10b
129
42
107
70
73
213
304
124
100
149
123
127
135
1

120
926
112
69
147
118
141
933
78

7 608

Cl.

18

=

P RN

65
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Chloroflourocarbons (CFCs)/Methane
Matrix Notes

Column 1«CFC Policies (bans or
restrictions on various products contain*
ing CFCs).

S = stata policy; C» county/city

Source: “Protecting the Ozone Layer:
What Can You Do," Environmental
Defense Fund, Washington, DC, 1988.

Column 2 sLists the Number of
Municipal Waste landfills.

Source: U.S. EPA, "List of Municipal
Waste Landfills, December 1986, Com-
piled from EPA's State Subtitle D Pro-
gram Census."

Column 3 * Landfill Ges Recovery
Projects (private and municipal). Data
include facilities in operation and those
projected to be completed in *989.
Source: Watte Age, Landfill Gas Survey,
March 1988, p.167 .



0 B vV
\ET

1
<f’9 i & Oviy o\\//S/ w5V
—. % .o <* %
alabaMa MAJRYLa n 6
Birmingham o.u Wa Baltimore 0.15 8
ARlZOI\?A MASSACHUSETTS
Phoenix 0.14 4 Boston 0.15 3
«5A]|.|P0rtN.,A Naw ded/ord 0.16 5
Bakersfield 0.18 29 Wore*star 0.14 2
Fraano 0.16 21 Michigan
Loa Angelas 035 154 Muskagon 0.13 3
ModeUo 0.16 12 MI&6UM ™
Sacraments 0.18 9 Kansas Citv(a) 0.13 2
San biego 0.22 11 St. Louie (a) 0.16 6
San Francisco 0.15 6 NEW HAMPSHIRE
Santa Barbara 0.16 2 Portsmouth (a) 0.13 1
Stockton 0.15 a NEW JERSEY
Visalia o.u 6 Atlantic City 0.17 5
Yuba Cit o.u 3 NEiW VoftK
dOLORABO Utw York (a) 020 19
Denver 0.12 1 NORTH C VROLINA
CONNECTICUT Chaiiotio iai 0.13 2
Creator Suta 0.18 14 6 hio
FLORIDA Cincinnati (a) o.u 1
Jacksonville o.u 3 Cleveland 0.14 3
Miami 0.13 2 6RLahoMa
Tampa 0.13 2 Tulsa 0.13 2
GfCOﬁCl/ 6 regbN
Atlanta 0.16 5 Portland o.u 1
ILL/NOIS Pennsylvania
Chicago 0.17 5 Allantown-Bath 0.13 2
INDIANA Philadelphia 0.17 7
Indianaoolis <.13 ftliODE ISLAND
KENTUCKY Providence 0.18 9
Lexington 0.13 2 Tennessee
Louisville (a) 0.16 5 Memphis (a) 0.13 2
LOUISIANA Nashvilla 0.14 4
Baton Rouge 0.16 4 ffeXAS
Ibervilla 0.13 2 Beaumont-P.A. 0.15 5
Lake Charles 0.13 1 Dallaa-Ft Worth 0.16 12
Point Coupee 0.13 3 £1 Paso 0.16 12
S1 Janies 0.13 4 Longv..Marshall 0.11 \
MAINE Houston 0.20 19
Gardiner 0.12 1 WEST VIRGINIA
Hancock Cntv. o.ir. o Huntington (a) o.u 3
Knox Countv 0.13 2 WISCONSIN
Portland o.u 4 Milwaukee 0.15 4
Torn Lountv 015 7 UTAH
Soil l.oke Cilv 0.16 5

Source: U.S. EPA 8/27/87

The 62 metropolitan areas in non-attainment for ozone, based on ozone levels from 1984-86.

Note: (a) = area

*Represents 4th highest measured ozone level, since ozone standard of .12 ppm in a one-
hour period can be exceeded only once each year.
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Alabama
Alaska
Anzona
Arkan see—
California.
CelersSo*..
Connecticut
Delaware— -
Florida
Georgia..
Hawe*'-
ldaho

Ilinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Never*

New Hampshire
Naw Jersey
New Mexico
New York
North Carolina
North Oakota
Ohio
Oklahoma
Oreqon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virgmia
Washington
West Virginia
Wisconsin
Wyoming

. >

V., ®

-
S

. m , 57?71
iW
tr o
CtiotS
1 2
23.2 3.4
00 4.8
141 3.0
20.1 5.2
2a.t 85
t7.1 75
17.0 183
22.6 8.0
10.3 18
15-1 4.X
la.»- 05 -
34.5- 7.7
31.0 12.8
317 5.7
28.7 10.3
30.1 6.2
18.9 45
58.6 1.9
26.8 1X5
21.7 9.8
17.4 17.1
26.3 13.2
25.0 1X8
3X9 41
16.3 6.4
19.3 55
2X0 9.2
8.0 3.8
1X9 14.8
25-2 14.0
1X7 4.0
2X2 18.6
17.2 45
2X3 3.4
25.6 9.1
218 5.3
24.1 1.6
2X1 101
213 248
25.7 41
2X0 1X2
21.9 2.9
43.8 25
2X1 8.8
18.9 22.1
25.5 7.7
26.3 5.3
20.8 2.4
22.9 1X1
215 2.2
27.5 7.4

0 -

£
“0 0

1/r

6.33
18.39
7.09
10.60

..250. ...

12.90
9.87
11.74
0.90
4.85
1253
30.01
7.69
14.83
19.66
12.83
1X16
277
26.21
9.42
7.78
11.37
36.42
5.34
16.43
36.87
20.44
10.81
2058
6.43
16.64
9.62
5.78
44.98
11.46
712
10.10
16.93
16.76
6.03
23.09
8.98
3.07
18.36
26.43
7.66
8.73
14 80
15.05
18 09
948|

tr

bifi?
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Matrix-Notes

Column 1 «Carbon emissions from. the.
industrial/commercial sectors as a
percent of the state’s total carbon
emissions. The data are calculated
from the industrial/commercial sec*
tors' fuel consumption of oil, coal, and

natural gas.

Source for fuel consumption: "'Stats Energy
Data Report: Consumption Estimates 1960-
1986,* Energy Information Administration,
U.S. Department of Energy, 1988. Also refer to

"Key* on p. 22.

Column 2 - Carbon emissions from the
residential sector as a percent of the
state’s total carbon emissions. The
data are calculated from the residen-
tial sector’s fuel consumption of oil,
coal, and natural gas.

Source for fuel consumption: “State Energy
Data Report: Consumption Estimates 1960-
1986, Energy Information Administration, U.S.
Department of Energy, 1988. Aleo refer to

‘Key" on p. 22.

Column 3 ¢« Percent of low income resi-
dences that have been weatherized
from the U.S. Department of Energy
Weatherization Assistance Program

(WAP).

Not*: Th# number of low income homes weath-
arized ia a cumulative totelfrom 1977 to 1987.
Source: U.S. Dept, of Energy, Residential and
Commercial Conservation Program*, 8/16/88.
The total number oflow income homes eligible
for waatheriiation is based on the 1980 U.S.
Census. Source: U.S. Dept, of Health and

Human Services.

Column 4 *State Building Code

Provisions

Note: Although many states have minimal
requirements for energy efficiency in new build-
ings, those with th# most substantial standards
are included here.

Source: National Conference of States on
Building Codes and Standards (NCSBCS1,
Herndon, Virginia, 1986.

AL

4 Resident!al/Industrial/Commercial

k



State/Utility Joint Energy Efficiency Projects

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connact!cut
Dataware
Florida
Georgia
Hawaii

ldaho

Illinois
Indiana

lowa

Kansas
Kantucky
Louisiana
Main*
Maryland
Maccachusans
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
Naw Jartay
Naw Mexico
New York
Nonh Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Oabota
Tennessee
Texas

Ulan
Vermont
Virgmia
Wasnmaqton
West Virgmia
Wisconsin
Wyoming

< <

<< <<

27

State and Utility Joint Energy
Efficiency Projects (JEEP)
M atrix Notes

Column 1-“Y"indicates a state/utility
JEEP in the residential sector.

Column 2 - KY" indicates a state/utility
JEEP in the low income sector.

Column 3 *"Y" indicates a state/utility
JEEP in the commercial sector. » »

Column 4 «*Y" indicates a state/utility
JEEP in the non-Drofit sector

Column 5 -*Y” indicates a state/utility
JEEP in the industrial sector.

Column 8 - “Y” indicates a state/utility
JEEP in the agricultural sector.

Source: Alliance to Save Energy, “Ex-
amples of Energy Efficiency Projects
Jointly Operated by States and Utili-
ties," August, 1988.

Note: The list of projects is not exhaus-
tive, but indicates the range of joint
projects that are currently being con-
ducted. It serves as a partial list of
initial programs. The projects are
funded in part by federal energy pro-
grams (Weatherization Assistance
Program, Institutional Conservation
Program, and Low Income Home Er.err
Assistance Program).



STATE
California

Delaware
Hawaii

ldaho

M assachusetts

Michigan

New Jersey
New Mexico

North Carolina

North Dakota

Oklahoma

Oregon

Rhode Island

South Carolina

Utah

r Wrii.w.

ELIGIBLE TECHNOLOGIES
Activo/Paaarva 8olar,
Photovoltaic (PV)

Solar Hot Water System*
Acttve/Passiv® Solar, PV, Wind
Heat Pumo Watar Heaters
Active/Passive Solar,
Raneweale Energy System*

Active Solar, PV, Wind

Active Solar, PV, Wind

)1
Hydrol® T

Solar
Solar St Wind

Solar

Solir

Wind

Hydro

Methane gss

Ethanol gaa

Wood burning conversion
Cogeneration

Active/Passive Solar,
Wind. Geothermal
Active/Pastiva Solar, Wind, PV

Acnva/Passive Solar, Wind
Geothermal, Hydro

Activa/Paaaive Solar
Wind oo
Hydro

Solar, Wind, Hydro, Wood,
Biomasa, other qualified
renewable energy tech.

Solar, Hydro, PV, Wind,
Bir mass

s 1A

?2m.

CREDIT
10% commercial

$200 credit
15%residenDal/commeraai

100% dedocdoo/reeidential only
(moat be taken aver 4 years) 40%
firstyeer; 20% following 3 years
35% residential in 198S
25% residential, 1989-90
15% residential, 1991

: »3 0*JI m-XA%gBHEK

reeidefldaVonly for alt lech.
6% sales tax, other grant*
are available
25% equipment

25% reVcorrun
20% industrial
10% rea/comm
10% rea/comm
10% rea/comm
20% raa/comm
15% raWecmm
10% rea/comm

15% raa/comm
(5% oaryear for 3 years)
45 %residential in '88
40% reddantial in '89
35% residential in '90
30% commercial

25% 1st $1000 in 88 St '89
35% comm, over 5 years

10% raa/comm
10% reWcomm
10% res/comm

25% rsi/comm

25% residential
10% cr mmercial

Source: NATAS, "Staw Energy -ax Credit Summary'
(compiled from Stata contact*) and phone update

with K. Dennehv (NATAS) 9/23/88.
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MAXIMUM CREDIT

none

$200/r*sidontial
no limit

15000 residential per

tax year

$1000 residential

liQ fiOrendeott?
*

— ~r

$1500 in 1988

$1,000
$8,000

' $1,000
$5,000
$2,500
no limit
no limit
no limit

no limit

$10,000 residannal

no limit commercial

$1000 residential
$3-5 million comm.

$1000 residential
$1500 commercial
$50,000res/comm

$1000 res/comm

$1500 residential
$25,000 commercial

EXPIRES
1/1/89

none
12/31/92

non*

12/3 91

|"2/31/88

10/31/88*

12/31/88 4
none
none

_none
none
none
none
nono
none
none

12/31/90

12/31/89
12/31/90

6/30/90

none

12/31L.90

* Extension under reviow



1988 Air Pollution Budgets/Oil Overcharge Funds

Alabama
Alaska
Arizona
Arkansaa
California
Colorado
Connecticut
Oalawara
Florida
Gaorgia
Hawaii

Idano

Illinois
Indiana

lowa

Kanina
Kantucky
Louisiana
Main#
Maryland
Matsacnuisrts
Mlcmgart
Minnaiolo
Mississippi
Missouri
Montana
Nebraska
Nevada

New HamtiMra
Naw Jersey
New Maxieo
New York
North Carolina
Norm Oakots
Ohio
Oklanoma
Oreqon
Pennsylvania
Rhode Island
Souin Carolina
Soutn Dakota
Tennessee
Tens

Ulan

Vermont
Virgmia
Washington
West Viraima
Wisconsin
Wyoming
Totil

1
1.8SS
751
3.182
847
92.380
4382
3.451
552
6.241
2.415
1.215
302
5.362
2.468
401
416
3.222
1.SS5
1221
2.532
1.340
4.685
1.720
518
1.814
451
235
1.237
302
5.062
900
7.372
3.242
195
* 7.568
740
2.509
7.537
300
1.544
157
2.8S3
13 939
609
242
3847
3379
754
2.944
560
213 573

1.639
813
1.527
785
7.882
1605
1872
812
2.059
1.160
357
622
5.040
2.703
950
923
1600
1.2b3
752
1,741
2.507
3.497
1.469
867
2.078
957
631
667
730
3.280
1.081
3.193
1.849
533
4.345
1703
2.065
4 987
625
1.170
470
2.072
5.119
t '88
477
2.089
2.844
1 130
2.006
491
93 367

1
32.192
8.272
21.586
25.950
194 717
22.718
34 900
9.945
98.115
48 825
14 482
8691
98.108
51 7?1
27 424
23.958
27.439
51.535
15.094
38.418
70.341
*0.991
38.068
28.379
41 518
9.585
15.505
8.767
9.798
75.433
13.693
159.875
47.030
7.721
79.740
26.234
20.7221
98 804 |
8 0051
25.188
7 502
34 603
157.187
12.454
5005 i
53.377
32.122
12.903
36.967
8 874
2060 162 1

4 i

10.166 2.900
2.490 4 000
17.921 2.000
13.658 2.100
51 442 0
18 057 5 554
5143 0
3.422 2.000
39 467 153
19.088 9.774
12.927 1.600
4648 2.340
6 347 37 000
18.783 0
14 672 3.175
6.455 994
0 5.249
3035 6.000
5.950 4.600

6.049 23.889
15.000 28.733
12.315 12.989

18 203 5.500
21.113 5.000
20.014 14 333
3.797 3 200
3721 0
1.176 i.984
8.146 660
22973 0
4 200 4 486
107 861 34 053
6.97S 7.400
2.283 1813
10.375 34 624
9.168 5.197
6 838 12.447
12,478 0
5059 893
1774 0
9 932 1000
12.994 22.500
40 903 1.750
3223 1500
1950 1758
6 897 10 200
15 676 7 698
1.192 2.184
0 10 922

102 2.000
654 257 348 152
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FY ’88 Air Pollution Control
Budgets/Exxon Overcharge
Funds

"Column 1 «FY ’88 Air Pollution
Control Budgets: State and loca
contributions (SOOQs) Source
(columns land 2): U.S. Environ-
mental Protection Agency, Office o
Air Quality Planning and Standard
Air Quality Management Division.
Research Triangle Park, NC, 10/7, m

Column. 2 «FY '88 Air Pollution
Control Budgets: Federal contr*.
bution including FY '87 carry-
over and unexpended funds
(SOOO0s). Source: See Column 1

Exxon Qil Overcharge Funds
(Columns 3 -5) Funds received by 'J
States from settlement of the Exxcr
oil overcharge case may be us.’d h.
the States under one or more of f
energy conservation grant progTa...
administered by the Dept, of Enerr

Column 3« Total State Alloca
tion of Oil Overcharge Funds
(SOO0s). Source (cols. 3-5): U.S.
Dept, of Energy, Office of State ana
Local Assistance Programs. 9/22. S5

Column 4 «QOil Overcharge
Funds Approved for Energy
Extension Service (EES), State
Energy Conservation Program
(SECP), and the Institutional Ccr.-
servation Program (ICP). The
figures, expressed in SO0Cs, are
cumulative totals from March 13:*:
to Sept. 1988. Source: See Colurr..'

Column 5 * Oil Overcharge
Funds Approved for W eatheriza-
tion Assistance Program (WAP). T
figures, expressed in SOOOCs, are
cumulative totals from March L9S6
to September 1988. Source: See
Column 3.



Alabama
Alaska
Arizona
Arkansaa
California
Colorado
Cormaebcut-.
Oafawarr
Florid*
Gaorqgla
Hawalii*

TiS ailB ~rr,rc*a'w

llttnota-"
Indiana

lowa

Karwaa-
Kantueky
Louisiana
Maina
Maryland
Masaachuaatts
Michlgcn
MInnaaota
Mississippi
Missouri
Montana
Natorsaka
Navada

Naw Hampahlra
Naw Jaraay
Naw Maxico
Naw York
North Carolina
North Oakota
Ohio
Oklahoma
Oraoon
Pannaytvania
Rhods Istand
South Carolina
South Oakota
Tanncssaa
Taxaa

Utah

Varmont
Virgmia
Washington
Waat Virgmia
Wisconsin
Wyommq

u.s.

Stater MttespPec; Gallon
T KA

1
14.3
12.8
11.8
11.7
15.7
14.9
157
14.9
13.7
141
18H
op
13.7
12.4
12.4
131
13.3
11.9
141
151
151
15.6
14.9
12.7
12.9
14.1
12.9
12.7
14.9
141
13.5
14.5
14.1
1232
14.4
14.5
14.7
14.8
12.6
13.9
12.9
12.6
14.0
13.4
16.3
15.6
153
141
15.9
121
14.2

e

2
34,003
4,008
22.365
17,555
214,913
26,382

24,088 ,

5,782
87.273
56,833

(Jit

alw
74,144
40,780
20,413
19.821
29,252
29.881
10.022
35.208
40,745
71,981
33.808
19.226
41.571

7,737
12.630

7.988

7,913
55.350
13.171
94.716
52.888

5.632
81.348
30.833
22.741
77,636

5.429
28.250

6.238
39.521

148.348
12.100

4.770
51.726
35.993
13.181
38.428

5,373

1.834.953

3
2,378.826
313.365
1.920.968
1.506.274
13.671.898
1,766.814
1,371,167
386.611
6.380.296
4,043,074

.388,505.

Jjv m,3W
5.390.459
3.290.247
1,646,-257
1,509,013
2.201.426
2.512.473

711.570
2.327.090
2.701,906
4.624.070
2,270.846
1,517.459
3,214.541

547,584

975,538

626.448

531.968

'3.929.915

978.146
6.519.533
3.751.030

480.453
5.641.286
2,125.806
1.544.366
5.313.800

431.162
2.025.805

483.614
3.130.831

10.579.296

900.442

293,686
3.318.366
2.354.252

936.814
2.414.994

443.256

129.062.931

State Miles Per Gallon
Matrix Notes

Column 1 «Estimated State
MPG
Basttfon 1986 gallons of gaso-
line consumed and vehicle miles
traveled as shm*n> in columns 2
and & Thas* Cjuves include
?nu buses.
Source: “Highway Statistics
1986,” U.S. Department of
Transportation (DOT), Wash-
ington, DC.

Column 2*Vehicle Miles
Traveled (millions)

Source: “Highway Statistics
1986," TableVM-2, U.S. DOT.
Washington, DC.

Column 3 « Motor Fuel Use
(thousands of gallons)

Source: “Highway Statistics
1986,” Table MF-21, U.S. DOT.
Washington, DC.



Alabama
Alaska
Arizona

California
Colorado
Connecticut
Dataware

Florida

ldaho
Illinois
Indiana

Kansas
Kentucky
Louisiana

Maryland
Massachusetts
Michigan

Missouri

Naw Hampshire
Now Mexico

North Carolina
North Oakota

Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Vermont
Virginia
Wasnmaton
West Virginia
Wisconsin
Wyoming

Reforestation

o 4 5 ,0?

iV » c*jti A> sYr/ c T d'—’SAO;-B_O. '

¢ 51 (0%; 10.7F0 (.3%)
» 677 (4%’ 0 (0%)
©32 (1% ~-~ 0(0%)

«4A9(3%]li ?20.c51 (42%i~
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V.S
Column.1« Add'Ratrr Control Program™*
“I" designate* thafcthe stats has an.acid, Tain,depositiew control progimn;ii>placsik"2*rd" that the
state partidpiaar®E~STAR (SteteArkHtefa>Pr$friimwhickinrorwarchrp ~ ~ A y 3sand
EPA cooperation with States toansuytniinpbag”ntetLith.iesighifea thattha>Sta&Covemor
has appointed fresearch taskfbrca”4*'~signateathflt the state legislature has mandated research
prograraae”|J*{Jasignatea that state has sulfur dioxideem i«ion*cohtrol«;:irAAAAAAR Y
Sources: “Adjlltain: Tha Yiaw Prom the Stetes”p. I0Cand p. 118. Fhoc* convanation with Brian McLean, EPA

STAR Program, 9/2Q/8£< «SummaryofArid Rain Law*,'": Stata arid Tarritorial Air Pollution Program-Administra*
ton, Dacambar 1988. | i

Column 2 * Total ForejefcLand Area;. 1987 (thouaandis ofacre*>|[ii""

ScurcatU.SIDep£Ant'oifidirfcultUTri'(IJroAjrF8r3sti'S« N« o o 1989-
2040 - — N m,ilitfiilSIiIPiIiWMW fflipni)1s

/ S:>0>>xw.f-><\v.'<~-;'¥\/*w- Vv <w vrram M 1:* . ..

- <V mm
Column 3 «Percentof Covered by Fc
A I pyA ssiA L. > TESSRIF Ll

. WX Now e
Column 4 - Change in Total Forest Land Area, 1977°1987( thousand*ofacres).,;£;:
Numbers ma”~n~ due to some change* in forest land classiilcatibn~Eamph*hg errora will also
be groaterinstater” aeroges, “Alaska's numbers are not comparable overtime due

to significant improvements in recentinventories,.which have identified some 10 million new acres of
fbrestland.;» ' Vii P ii|”

Source: USDAIFoteid Serrice, Tuialysis of the Timber Situation in the United'States;. 1952-2030 and
1987*2040."

Column 5 *Acres of Farmland Planted to Trees throu-h the Conservation Reserve Program
(CRP), May 1988; and’Uie percentthfa rspresente ofthe:total acreage enrolled in each statedh the CRP.

In the program.’farmers are paid a fee to remove Wghly erbdible cropland from production for a least 10
years and to coverthe land with a soil*cbnserving crop, such ai trees, legumes; or grasses. The CRP has
been hailed as the greatest tree planting program fn thohistoTy ofthe Nation, yet tree planting has

Column i

Score given to states based bn:th» management mechanisms used to promote naturaland artificial
reforestation on private forestlands A score of 5* is highest and 1* lowest, “nd” =no data. (1) Manage-
ment mechanismrfncludad are educational programs, voluntary guidelines, financial and tax incentives,
and legal regulation*”: States that used a combination of these mechanisms were ranked higher, with
legal regulation, tax and financial incentives receiving greater weight. (2)

Sources: (1) Ranking by Rick Magder, Renew America, Washington, DC, October 1988.

(2) Paul Ellefson, University of Minnesota professor of forest economics and policy, unpublished state-

by-state survey for *State Forest Practice Regulation in the United States: Administration, Cost and
Accomplishments,” 1986.
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duced in ma%azme* and newspaocrs
with acknow ed?ement t0 Renew
America. The ifaumenu and vicv s
express'd do not necessarily represent
those of th* sponsor* and reviewers of
this publication.

STATE OF THE STATES
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0O 1988 Main Report $15. $20.
O 1989 Focus Paper i
e Global Warming ~ $7. ©  $10
O 1988 Focus Papon
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Q 1988 Main Reportand all 1988
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325

$
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Totni $
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ton. DC 20038. Bulk order prices
available on request. Write or caii 202
466-6880.
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Address__

City.
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CFCSUBSTITUTES..
Candidates pass early toxicity tests

Three leading candidates to replace
ozone-depleting chlorofluorocarbon*
(CFCs) have shown no significant
toxidty in short-term testa, thus
clearing one major hurdle on the
road to commercialization. However,
the compounds (till must undergo

two-year inhalation studies, to see-if.

they catceretncer.

The urgent need to find CFC al-
ternatives is underscored by the lat-
est news from Antarctica: The ""ozone
hole™ has returned with a ven-
geance. Atmospheric scientists have
determined that chlorine from CFCs
is the primary factor in the seasonal
loss of stratospheric ozone that has
been recurring each Antarctic spring
for adecade.

This year, data both from a Na-
tional Aeronautics <kSpace Admin-
istration satellite and from balloons
launched from the ground show
ozone over Antarctica is being
chewed up ata rapid rate similar to
that of 1987, the worst year on rec-
ord. That year, 50% of Antarctic
ozone—essentially all ozone in the
lower stratosphere—was destroyed
during September and October.

Unlike the fully halogenated CFCs
they are designed to replace, the
three compounds that have just
dtmnA preliminary toxidty tests—
HCFC-123 (CHQICFj), HCFC-141b
(CHjCCIiF), and HFC-134a (CH2F-
CFj)—all contain hydrogen atoms.
HFC-134xk>ee not contain any chlo-
rine atoms. The hydrogens make
the ccmpounds susceptible to oxi-
dation in the lower atmosphere, be-
fore they can carry chlorine into
the stratosphere.

toxidty studies were con-
ducted by the Program for Alterna-
tive Fluorocarbon Toxidty Testing
(PAJFT), a consortium of 15 CFC pro-
ducers who in 1988 decided to pool
their resources to speed develop-
ment of CFC alternatives. The ef-
fort was spearheaded by Du Pont
and 1Q, who dominate the world
CFC marketand are leading the race
to produce alternatives.

In a battery of toxicological tests,
high concentrations of the poten-
tial alternatives produced only mild
effects similar to those demonstrated
by existing CFCs, which are widely
regarded aa essentially nontoxic.

Likely candklaies to replace CFCs contain hydrogen

) Maeeetarta Oow i »»m i» DmHfmMt
Cawnnt* Utjmmm Mmiwl imurs tutrn
HEC-134e Potential tubeOMe 21 0 Commordal-ecaie
(CHjFCFj) farCR?;12I»re—. plants announced
frigerabdn. auto by 1Q.. Du Pont
air conditioner! .
HCEC-123 Potentlei autoetftute 1.9 0.010 Commerctai-ecaie
(CHCIiCFi) lex CFC-11 In plant announced
plastic foam. by Ou Pont
chilJem
HCFC-141p Potential substitute 0.9 0.081 Commerclat-acaie
(CHjCCIiF) for CFC-11 In plant announced
plastic foam by Du Pont
HCFC-22 Home air-oondrtksv 20 0.053 In commercial uao
(CHCIFJ ~ '°od
container!

t cnruuxd man* txn Lmncm Owmere laeona Ljfcaratoryi orw-dknenuone nrooMnc moo*, k
ClicuiMMrNaMioCFC-M. M OiaiM rM iH tagl 10. u»ne M miw mocat

4  October 8. 1989 CAEN

Among other findings, the substi-
tutes caused no birth defects or sig-
nificant tkiInwlaysrirrifittnw

""We expected them to be safe and
they are," says C Anthony McCain,
program manager of Du Pont's
Freon produclaMMaUfMbklbe.long-
termom ImgeflI~tivserw ill all
be initiated by the end of 1989, he
says, and the results likely will be
available in 1992 or 1993.

The toxicity data will be published
in the open literature, McCain says.
Meanwhile, the consortium has al-
ready submitted the results of the
first round of studies to the Envi-
ronmental Protection Agency.

HCFC-123 and HFC-134* are on
EPA's inventory of existing chemi-
cals, compiled in 1979 tinder the
Toxic Substances Control Act (TSCA).
That means those compounds can
be produced and used without an
EPA safety review unless the agen-
cy imposes a "'significant new use™
rule, which it has not done as yet.
HCFC-141b, however, is considered
a new chemical under TSCA, and
companies must submit a premanu-
facture notification to EPA 90 days
before they begin to produce it.

1Q last week announced plans to
build an HFC-134a plant in St. Ga-
briel, La., in addition to one being
designed for Runcorn, England. Du
Pont has begun work on an HFC-
134a plant in Corpus Christi, Tex.
HFC-134a likely will replace CFC-12
(CQ™F2) in auto air conditioners ana
refrigerators.

Du Pont also is building an h'CFC-
123 plant in Maitland, Ontario, and
is converting an existing facility at
Montague, Mich., to produce HCFC-
141b. Those compounds are likely
substitutes for CFC-11 (CCIjF) .i
foam-blowing applications. None o
these plants is expected to be in
production for at least two years.

Pamela Z~rer









Dear Concerned Resident:

New Jersey is a nationally recognized leader in environmental protection. Time and
again, our innovative programs have been used as a model by other states and the federal

government.

The Global Climate Change Initiative outlined in this document is the most recent ex-
ample of that innovation and leadership.

In recent months, scientists from around the world have concluded that human activities
may be irrevocably changing our climate and our environment. They have warned that
we must act now to reduce both the rate and magnitude of these changes — or suffer the
consequences.

In New Jersey we listened to those experts. While no single state, nor any one nation, can
solve these problems alone, we are prepared to take the first step. But we aiso recognize
that if our effort is to be successful, we must work together in our communities, in our
states, and across our borders.

Our Initiative adopts a series of goals and strategies that will help the State government

do its part to reduce the threat of global climate change and to prepare for its effects. It is
a cooperative effort that was developed jointly by ten of our executive agencies and that
will affect operations of the entire government.

In addition, it will encourage the participation of all New Jerseyans. Whether using less
energy more efficiently, recycling more of the things we now throw away, or simply
using our own market choices to purchase products that don't degrade the environment,

each of us has a role to play.

There is an old adage that" everyone is talking about the weather, but no one is doing
anything about it." If our scientists' projections are correct, we all will be talking a lot
more about the weather in the future. But in this case we can do something about it. And
in New Jersey we are doing something about it.

Sincerely,

Thomas H. Kean
Governor, State of New Jersey



Jon dioxit
greenhouse gases ti
radiation in the troposphere,
,JJTand”~~~theearth'

Water Vapor

Nitrous Oxide
phlorofluorpcarbons

EARTH;S SURFACE

THE ° EE H SE
EFFECT" AND %\%O E

AND EFFECTS

Stratospheric ozone. Chlorofluorocarbons.
Anthropogenic greenhouse gases. These are
big words with bigger implications, but their
meaning is simple: we have changed our en-
vironment for the worse; now it is time to
change our ways for the better.

Two of the main culprits in changing the
global environment are the "greenhouse
effect” and destruction of the stratospheric
ozone layer. Neither would pose a threat,
however, were it not for the fact that human
activities — from farming to flying — are
greatiy exacerbating them.

The "greenhouse effect" is one of the most
well-established theories in climatology.
Gases and water vapor in the atmosphere
trap sunlight re-radiated from the Earth much
the way a greenhouse traps heat. Without
some "greenhouse effect,” the Earth would
be, like Mars, a frozen wasteland. But if we
continue to increase the amounts of green-
house gases, such as carbon dioxide, chlo-
rofluorocarbons (CFCs), methane, and nitrous

oxide, in the atmosphere, the planet might
begin to resemble Venus —uninhabitably hot.

Since the last Ice Age ended approximately
10,000 years ago, the Earth's climate has been
relatively stable. The warm, moist weather of
the current inter-glacial period is ideally
suited for a vast array of plant, animal, and,
perhaps most significantly, human life. While
humans have colonized most of the world in
the past 7,500 years, it is only in the last
century that we have begun pouring wastes
into the air and water in quantities that
threaten global consequences.

Human activities — from
farming to flying — are
dramatically changing our
environment.

In fact, most experts agree that projected
increases in global temperature will continue
until a substantial reduction in emissions of
greenhouse gases is achieved. An ever-
growing body of evidence confirms that even
if the increases in greenhouse gas emissions
were stopped today, those gases already in
the atmosphere would cause significant
warming over the next 60 years.
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Daysi Per Year with Temperature
Exceeding 90°F

1950*1983 C'limalc
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Scientists frequently, us
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v
1
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2050, to estima

dotlblmg of atmospheric.CO: concentrations, which may occur by the year
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Effects of Global
Climate Change

RisingTemperature
Hottersummers
Droughts
Hunicanes

RislneSealevels
Storm damage
Beach erosion

Flooding

Health Effects
Skin cancer
Heatstress
Respiratory
llinesses
Reduced Immune
response

Ecological

Effects

Ma/or shifts In
habitat

Species extinctions
Loss of coastal
wetlands
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Current climate models predict that average
global temperatures will rise between 3 and
10" F bv 2050 if rapid growth of greenhouse
gases continues. This may not sound like a
very big change until one considers that at the
peak of the last Ice Age — 18,000 years ago —
average global temperatures were only 9" F
colder than they are today. T ms, even an
increase of a few degrees can have serious
ramifications, including:

dangerously hotter summers, with a likeli-
hood of more frequent and severe droughts;

. drastic changi s in the range and distribu-
tion of many plants and animals, with signifi-
cant implications for food production, forestry,
and habitats;

. more extreme precipitation and floods, and
more intense tropical and coastal storms;

. thermal expansion of the oceans and likely
melting of polar ice that would raise sea levels
and inundate coastal regions, which currently
are home to 40% of the world's population;
and

j an increase in heat related deaths, particu-
larly among infants and the elderly.

Ozone depletion is caused by emissions of
CFCs and halons. These chemicals are com-
monly used as the coolant in air conditioners,
as blowing agents in insulating foams, as

* .

cleaning agents in electronic assembly
operations, and in fire extinguishers (halons).
They are extremely stable, which allows them
to rise into the upper atmosphere where

thev react with sunlight to destroy ozone
molecules.

While ozone at ground level is a pollutant,
in the upper atmosphere it provides a critical
shield against damaging ultraviolet radiation.
If this ozone shield is even partially
destroyed, doctors and scientists warn that
there will be a substantial increase in cases of
skin cancer, cataracts, and possibly damage to
the immune system. In fact, each one percent
decrease in the ozone layer can raise skin
cancer rates by as much as 3 to 5 percent.

In recent years, huge ozone holes have
formed over the Antarctic in late winter. Less
drastic, but still significant depletion may
exist in the Arctic Region as well. Farlier this

year, scientists found that 50 p* .it of the
ozone had been des million
square mile area over .i . Although

no such holes have been discovered at lower
latitudes, overall global ozone levels have
declined measurably. In addition, when the
Antarctic hole breaks up in the early spring it
can further reduce ozone levels by several
percent over populated regions of Australia,
New Zealand, and Africa.



Activities Contributing
; to GlobaJ Warming”

Regional Contributions to the
Greenhouse Effect During the 1980’s
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The problems created by a rapidly changing
climate are global in scope, but local in cause
and effect. For example, the burning of coal in
Newcastle and Beijing affects the residents of
Newark and Bayonne. On the other hand,
these problems are not caused by any one
nation or activity, but by the cumulative effects
of the millions of actions that we engage in
every day. In the past, our actions have exacer-
bated the problems; in the future, they can
contribute to the solutions.

Scientists tell us that the evidence is mount-
ing, and it is convincing enough that we
should act now to reduce both the rate and
magnitude of climate change — or suffer the
consequences. But even that will not be
enough to prevent some level of climate
change that will result from past emissions.
Therefore, we must also take specific steps to
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Yet that is just the beginning. We must also
inititate a broad based research, education,
and planning effort to ensure that we are
prepared to meet each challenge as it arises.
With hundreds of miles of treasured shoreline
and billions of dollars in public and private
investment along our coast, which may be
inundated by rising seas or battered by more
intense hurricanes, we cannot afford to wait.

'Each of us must act to
prevent global climate change
and ozone depletion,
beginning right here In New
Jersey.”

— Governor Thomas H Kean

] ) Goals
The goals and strategies outlined here are

the first phase of New Jersey's effort to
develop and implement policies that will help

Reduce

SewJersey's

prepare for and adapt to the changes that solve the problems caused bv global climate emissions
will occur. change. We cannot solve these problems ofgreenhouse

alone. But New Jersey can provide the gases:

New Jersey is in a unique position to take leadership and initiative that will begin that
up this challenge. As the Nation's most process while at the same time making our Prepare for
densely populated state, we can lead the way businesses and industries more competitive anticipated
in building more efficient homes, offices, and in an ever-changing world. effects of
factories. We can encourage people to drive cZ'iiate change;
less and use public transit more. And we can and
reduce the use of ozone-depleting CFCs.
Invoke

and educate all
New Jerseyans
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Of the four major greenhouse gases —
carbon dioxide (CO,), CFCs, methane, and
nitrous oxide — accurate state-by-state
emissions figures exist only for CO,. In 1986,
fossil fuel burning in New Jersey was respon-
sible for pouring 35 million tons of carbon
into the atmosphere, the 12th highest level in
the nation.

Carbon dioxide, by far the largest contribu-
tor to the greenhouse effect, may be the most
difficult to reduce. It is released whenever
fossil fuels are burned to produce electricity,
power motor vehicles, or heat our homes.
Thus, energy conservation is a crucial compo-
nent of any climate change strategy.

Although CFCs constitute only a small
fraction of the Earth's atmosphere, reducing
— and ultimately eliminating — their pro-
duction and use is also critical to easing the
threat of global climate change. Not only are
these chemicals the primary cause of strato-
spheric ozone depletion, but they are also
powerful greenhouse gases — each CFC
molecule can absorb up to 25,000 times as
much radiation as a molecule of CO,.

Under the Montreal Protocol on Substances
that Deplete the Ozone Layer, which went into
effect in January 1989, the U.S. is committed to
a 50IF reduction in CFC production and use by
July 1, 1999. New evidence suggests that much
larger reductions and an eventual phaseout of
CFCs are needed.

Achieving this goal will require industries
that produce and use CFCs to work together to
develop safe, effective alternatives. Heating
and air conditioning equipment will have to be
redesigned, as will manufacturing processes,
such as those used to assemble electronic
circuit boards, so that CFCs are no longer
needed. Finally, in the short term, those who
repair and maintain equipment, including
motor vehicle air conditioners, that contains
CFCs should use machines, called "vampires,"”
that recover, cleanse, and recycle the chemicals.

In many cases, the equipment and technolo-
gies that will reduce CFC and greenhouse
gas emissions already exist and can be used
if appropriate information and technical
assistance are made available. Implementation
of the following strategies will help achieve
those reductions in New Jersey.
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Almost all ot Now lorsoy's energy needs are
supplied by fossil fuels: coal, oil, and natural
gas. In IW , petroleum alone accounted for 53
percent of the State's energy supplies, while
natural gas and coal provided an estimated 21
percent and 13 percent respectively.

On the demand side, the transportation
sector uses 36 percent of the energy consumed
in the State and is the single largest source
of greenhouse gases. The remainder of our
energy needs are divided fairly evenly
between residential, commercial, and
industrial users.

Therefore, our efforts must focus both on
conserving energy as well as using it more
efficiently in transportation, electric power
generation, heating, air conditioning, and
lighting. The following specific actions will be
taken by State government to accomplish
these objectives.

State Buildings

The construction, purchase, lease, renova-
tion, operation, and maintenance of all State
buildings and other major facilities will be
based on lifecycle costing and state-of-the-art
design.

Cost-effective state-of-the-art efficiency
standards will be adopted for replacing
heating, ventillation, and air conditioning
(HVAC) systems in all State buildings.

Cost-effective state-of-the-art efficiency
standards will be adopted for relamping
State buildings.

Opportunities for using cogeneration in
new or renovated State facilities will be *
investigated. Cogeneration is the production
of electric power and thermal energy from the
same fuel source. This combined heat and
electrical production means more useful
energy is extracted from the original fuel
source than ifa conventional power plant or
boiler were used. In State facilities, thermal

energy can be used either to heat or cool a
room or to generate hot water. Investment in
cogeneration could substantially reduce
energy expenses and the burden they place on
the Stale budget

Hulk purchases of natural gas for use in
State facilities will be investigated. The cost
savings potentially available from wholesale
gas purchases may be sufficient to fund the
conversion of oil-fired facilities to gas, which

would result in a net reduction in the
emissions of CO,, a major greenhouse gas.

WHAT IS LIfECYCLE COSTING?

Lifecycle costing isa way of minimizing costs
and saving energy at the same time. Since
energy-efficient products may be more
expensive initially, many people hesitate to
purchase the car with better gas mileage, the
more efficient furnace, or the home with more
insulation. However, since efficient products
lower energy bills over their entire useful life,
the money saved can make up for.the higher
initial cost many times over.

Example: A standard 23 cubic foot refrigera-
tor costs $600, but uses $265 worth of electric-
ity per year. A more efficient model costs - ’
$700, but uses only $183 worth of electricity
($82 less per year). The extra cost fo purchase
the more efficient model ($100) is paid back in.
just over 14 months and, over the 15year 1 =
lifetime of the refrigerator, ihejrjet Basing” jfory
the more efficientmodel are more than JTKIO..

1



Stale purchases of recycled products will
he expanded, and additional information on
the availability of recycled products will be
developed. The energy saved bv recycling
one ton of aluminum is equal to the energy
produced from 1638 gallons of oil! Ifall of the
aluminum used in the US each year were
recycled, we would save more than 16 times
the amount of oil that will go into the Strate-
gic Petroleum Reserve in 1990 — at a savings
of S5 billion.

But the recycling process is not complete
unless and until there is a market for the
remanufactured products. As one of the
largest consumers of recyclable products,
State governments are in a position to stimu-
late those markets. Already, Mew Jersey
purchases substantial quantities of recycled
paper and plastic products. Under our new
Initiative, we will expand our efforts to use
State government buying power to encourage
manufacturers to produce still more
recvclables.

Opportunities for maximizing recycling
of pavement will be investigated.

CITY MPG

37

HIGHWAY MPG

45

EPA mileage ratings will be used in
purchasing new State motor vehicles in
order to improve overall fleet efficiency.

Maintenance of State vehicles will be
improved to increase mileage and decrease
emissions.

Opportunities for using alternate fuels
in the State motor vehicle fleet will be
investigated.

Carpooling, vanpooling, and mass transit
use by State employees will be encouraged.

Release of CFCs while servicing State
motor vehicle air conditioners will be
reduced or eliminated.

Acquisition for State buildings of air
conditioners that do not use CFCs will be
investigated.

State acquisition of products that use
CFCs as a blowing agent will be reduced or
eliminated.

Fire suppression systems that do not use
halons will be investigated.






as well as those who rent their homes,

from taking advantage of the energy savings.
By providing low interest loans and grants to
help overcome the initial hurdle of higher
costs, the State could help our residents not
only save energy but lower their utility bills
as well. The State will use funds received
from federal oil overcharge litigation settle-
ments to establish a new program that makes
financial and technical assistance available for
permanent energy conservation measures in
urban and low income areas.

Building contractors in New Jersey, like
many other states, must comply with the
Building Officials and Code Administrators
(BOCA) construction standards. Therefore,
changes to the BOCA code that promote
conservation, while not requiring unconven-
tional construction techniques, would result
in energy savings in New Jersey and across
the nation.

Finally, one of the few methods for
improving fuel efficiency and reducing
emissions from vehicles already on the road
is through inspection and maintenance (I/M)
programs. Strengthening the State's I/M
program would improve mileage while
substantially lowering emissions of
greenhouse gases and other pollutants,
particularly in older vehicles, which tend to
be dirtier and less fuel efficient.

The State will take the following actions
to encourage energy conservation and
reductions in greenhouse gas emissions.

Market incentives will be provided for
utilities to develop more effective conserva-
tion programs.

Programs designed to provide energy use
and conservation information to ratepayers,
including those purchasing new homes and
commercial properties, will be expanded.

A State Energy Conservation Bank will be
established, using petroleum overcharge
settlement funds, to provide financial and
technical assistance for energy conservation
measures in low income and urban areas.

A forum of regional utility commissioners
will be convened to discuss strategies for
encouraging a transition to a more efficient
and less polluting power pool.

Adoption of a national building code that
puts a greater emphasis on energy conserva-
tion, while relying upon conventional
building techniques, will be encouraged.

Options for improving the State Motor
Vehicle Inspection and Maintenance
Program (I/M) to reduce emissions from
pre-1981 vehicles will be evaluated. The
evaluation will include consideration of the
impact of /M Program revisions on low-in-
come drivers.
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While the steps outlined above will help
New Jersey reduce the amount ol green-
house and ozone-depleting gases getting into
our atmosphere, more remains to be done
Past emissions may have committed the
world to a 2-3"F temperature increase — an
increase that could have dramatic implica-
tions for the way we live. Therefore, the
preventive measures must be complemented
by strategies that will help us adapt to a
changing climate.

Strategy: Unrterw .,- [
Sea Level Rise

Warmer temperatures will cause the
oceans to expand and mountain glaciers
and part of the Greenland ice shelf to melt.
Scientists are now projecting that sea levels
will rise from one to seven feet by the vear
2100.

The result: increased flooding and storm
damage, accelerated shoreline erosion, and
saltwater intrusion into rivers, bays, aquifers,
and wetlands. The more severe storms that
are expected to accompany a warming of the
oceans will exacerbate these effects at the

expense of coastal communities and impor-
tant fish and wildlife habitat

New Jersey s shores are particularlv'sus-
ceptible to erosion because they are low. flat,
and composed of highly erodible sand and
gravel In such areas, cverv foot ot increase in
the sea level can move the shoreline inland
between 100 and 1000 feet.

Any actions taken to mitigate or adapt to
rising sea levels will be extremely expensive
and may provide only temporary relief. A
study of New Jersey's Long Beach Island
found that, depending on the method used,
the cost of protecting developments from a
six-foot rise in sea level could range from
SHOO million to nearly $8 billion!

In order to better cope with rising oceans,
nine states, including New Jersey, already
prohibit new' construction at the shore within
the area subject to erosion during the next 30 -
b0 years, These and other approaches should
be reviewed in a regional context.

A research program will be initiated to
study sea level rise and other coastal
changes and to understand their effects on
coastal facilities and residents.

Policies will be developed to respond to
predicted changes in sea level in consulta-
tion with the general public and affected

governmental entities.

Strategy: Continue Expansion of
Greenway Policy

Projected changes in climate and sea level
will force plants and animals to adapt at
much faster rates than at any other time in
history. As temperature and rainfall patterns
change, the habitats of many plants and
animals will shift. Without the ability to mi-
grate, many species may be wiped out, at
least regionally. We must take steps to ensure
that the plant and animal species that depend
on these important ecosystems for survival
are not threatened with extinction.

The State's Greenway program will con-
tinue to be expanded in order to provide
corridors for plant and animal migration.



ALL el SERGEVARS

Reducing the threat of global climate
change, or adapting to its effects, requires
cooperation locally, nationally, and interna-
tionally. The small changes that each of us
can make in our daily routines — car pooling
or using mass transit, recycling, or conserving
water and energy in our homes — may not
seem like much. But taken together they form
the building blocks of an unprecedented

effort to protect the natural bounty we've
grown to love and cherish.

Strategy: Imprme ibul- m
About the Causes and
Effects of Global Clima«- Clv.o ;-.

Educating New Jerseyans about the causes
and effects of global climate change isa
critical first step to implementing the policies
and programs outlined in this document. The
following measures will help ensure that we
take that step.

Teachers, administrators, and boards of
education will be encouraged to infuse
environmental education activities into their
curricula in order to increase awareness of
climate change issues.

Colleges and universities that train
teachers will be asked to incorporate
environmental education activities into their
methods courses.

Conferences and academic research
related to climate change issues will be
sponsored and encouraged in cooperation
with Rutgers, the University of Medicine
and Dentistry of New Jersey, the Environ-
mental and Occupational Health Sciences
Institute, and the Hazardous Substance
Management Research Center.

Printed on Recycled Paper

Implementation of the Department of
Agriculture's Low Input/Sustainable Agri-
culture Program will be continued to ensure
that agricultural producers have access to
information about energy efficient, environ-
mentally sound production methods.

The NJ Department of Transportation
will work with local transportation manage-
ment agencies (TMAS) to increase awareness
of climate change issues.

EXECUTIVE ORDER

Under New Jersey's Constitution, 5tate
government is charged with providing for the
"protection, security, and benefits" of its
citizens. Executive Order 219, signed by
Governor Kean on October 23,1989, fulfills
that obligation by requiring all depart-
ments, agencies and offices of State govern-
ment, including State universities and
colleges, to take steps to reduce the State's
contribution to global climate change and

ozone depletion.



EXECUTIVE ORDER NO. 219

WHEREAS, a scientific consensus exists that emissions of certain gases, including carbon dioxide, methane, nitrous
oxide, chlorofluorocarbons (hereinafter "CFCs"), and halons are causing significant changes in the composition of the
Earth's atmosphere; and

WHEREAS, a scientific consensus also exists that these emissions are likely to cause significant changes in the Earth's
climate, including overall warming, increased drought, an increase in the intensity of hurricanes and other major
storms, as well as increased incidence of harmful ultraviolet radiation; and

WHEREAS, these climatic changes are predicted to result in increases in sea levels, geographic shifts in the habitats of
many plants and animals, and the extinction of potentially large numbers of species; and

WHEREAS, reductions in emissions of these gases can diminish the overall magnitude and rate of climatic change, as
well as reduce the depletion of stratospheric ozone; and

WHEREAS, energy conservation can achieve significant reductions in emissions of carbon dioxide, a necessary
byproduct of the combustion of fossil fuels and a major contributor to global climate change; and

WHEREAS, protection of the social, economic and environmental interests of the citizens of New Jersey requires the
State to implement policies and regulatory practices that will serve the dual purpose of reducing such emissions and
of facilitating adaptation to those changes that are predicted to occur; and

WHEREAS, the public's understanding of the causes of global climate change and ozone depletion and possible
responses thereto is essential to ensuring that appropriate steps are taken; and

NOW, THEREFORE, I, THOMAS H. KEAN, Governor of the State of New Jersey, by virtue of the authority vested in
me by the Constitution and by the Statutes of this State, do hereby ORDER and DIRECT;

1. State entities shall foster energy conservation to the maximum extent practical, in order to reduce emissions of
carbon dioxide and other gases that contribute to global climate change.

a. All State entities with responsibility for constructing, purchasing, leasing, operating or maintaining capital facilities
and equipment shall employ state-of-the-art equipment for efficient heating, ventilation, air conditioning and
lighting, and in other major energy using applications, where such equipment or techniques will result in lower costs
ever the lifetime of the equipment.

b. All State entities exercising regulatory authority over actions that directly or indirectly relate to the production or
consumption of energy, shall review their policies and regulatory practices to ensure that they provide maximum
incentives designed to conserve energy and increase reliance upon sources of energy that contribute fewer emissions
of those gases responsible for global climate change.

2. All State entities that use or purchase CFCs and halons or that use, purchase, or maintain equipment that contains
CFCs or halors, shall investigate the use of all practicable and safe alternatives to those compounds and ensure that
emissions and losses of those compounds, including those occurring during maintenance, are reduced to the maxi-
mum extent practicable.

3. The Department of Environmental Protection shall investigate the feasibility of regulatory controls to reduce the
use and release of CFCs and halons in New Jersey and make recommendations for any necessary regulatory or
legislative action.

4. All State entities with responsibility for the maintenance of State property shall promote the absorption of carbon
dioxide by maximizing the planting of trees and ensuring at least one-for-one replacement (either on-site or else-
where) for trees lost as a result of construction or other activity which requires or results in loss of trees.

5. All State entities with responsibility for policies or regulations affecting the location, construction or maintenance of
public or private facilities (including residential developments) shall:

a. Ascertain the degree to which those facilities will be affected by predicted changes in sea level; and

b. Develop policies, in consultation with the general public and other governmental entities, to respond to such
predicted changes in sea level.

6. All State entities with responsibility for the purchase or protection of land for the purposes of open space protection
or related objectives shall, as appropriate, undertake such acquisition or protection activities in a manner that furthers
the creation of corridors of linked public and private open spaces known as "greenways," which aid the adaptation of
natural systems by providing corridors for migration as climatic conditions change.

7. All State entities shall review their programs designed to facilitate public awareness of environmental issues and
revise such programs to ensure, to the maximum extent practicable, the effective communication of information that
will enhance the public's understanding of the basic processes involved in global climate change, the causes of such
change, and possible approaches to reducing and adapting to such change.

8. This Order shall take effect immediately.

/s/ Thomas H. Kean
GOVERNOR



The New Jersey Climate Change Initiative Is a cooperative effort developed by
the following agencies:

Board of Public Utilities
Department of Agriculture
Department of Community Affairs
Department of Corrections
Department of Environmental Protection
Department of Higher Education
Department of Human Services
Department of Law & Public Safety
Department of Transportation
Department of Treasury
Governor s Office of Policy and Planning
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for n call to research ond to
find out more about It."
"Our goal continues to be
motchirig policy commit-
ments to emerging scientific
knowledge - and a ftttfrKAt
Ing of environmental pfitlF
tlon to the continued bene-
fits of economic
development,” snid Bush.

The remarks brought a
subdued reaction from many
of the participants at the
International conference
sponsored by the United Na-
tions and attended by repre-
sentatives from some 60 na-
tions.

Delegates from some Eu-
ropean countries, including
Norway. Denmark and Swe-
den, have argued that
enough scientific knowledge
has been accumulated to
warrant a commitment from
industrial nations to at least
stabilize carbon dioxide pol-
lution at current levels over
the next decade.

Scientists are concerned
that the accumulation of
man-made pollutants, large-
ly carbon dioxide from the
burning of fossil fuels, is
creating a serious global
problem.

Like a greenhouse, the
pollution traps heat and re-
flects it back to earth, caus-
ing a warmjng of the globe
While there is little dispute
that greenhouse gases are
increasing, there remains
disagreement within the sci-
entific community as to how
severe the warming will be-
come and what effect it
might have on the earth

If the pollutants arc left
unchecked, many scientists
expect the earth’s tempera-
ture to rise by 4 to 9 degrees
by the middle of the next
century, perhaps causing
coastal flooding and
droughts in interior regions.

On the other hand, reduc-
ing greenhouse gases would
require major shifts from
the use of coal, oil and natu-
ral gas. which are mainstays
for a broad range of indus-
tries. Industrial leaders have
raised concerns that if pollu-
tion controls are imposed
too quickly, there could be
severe economic disruption.

Daniel Becker of the Sier-
ra Club, said of Bush's
speech. "It was a gross dis-

couferrm--

Carbon dioxide,
*methane, nitrous
oxide, and

chlorotlurocarbon

gases from
automobiles,

factories, elc., are

Bush says work on global warming
must'not hurt

released into the air.
Because the heavier

than air gases do

not dissipate, a

\ barrier surrounding
the earth is formed.
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Greenhouse Effect

Sunlight is able to
pass through the
barrier and warm
the earth, but the
resulting heat is
unable to escape
back into space.

The barrier results in a "Greenhouse effect.’
trapping heat around the earth's surface.
The resulting warming is predicted to cause
major changes in global climate patterns,
such as heat waves and droughts.

appointment. There was
more talk in the speech
about economics than about
the environment”

Stewart Boyle of the As-
sociation for the Conserva-
tion of Energy in Great Brit-
ain said Bush's remarks
demonstrated "a leadership
crisis™ on the global
warming issue at the White
House "About the only
thing we can say about it is
he turned up" at the confer-
ence. said Boyle

In his speech. Bush said
he is determined to "produce
policies that work" and sug-
gested some of his critics
"may be tempted to exploit
legitimate concerns for polit-
ical positioning."”

Bush's address became a
focus of controversy even
before the conference opened

in was a gross
disappointment 9

— Sierra Club's
Daniel Becker

when White House Chief of
Staff John Sununu was re-
ported to have ordered
changes in the text to mute
U S concerns about global
warming Sununu acknowl-
edged making changes, but
said the finai version reflect-
ed the views of the presi-
dent.

During a campaign ap-
pearance in Michigan on
Aug 31. 1988, then-candidate
Bush endorsed unilateru! ac-
tion to deal with greenhouse

pollution, declaring "“Those
who think we're powerless
to do anything about the
greenhouse effect are forget-

ting the White House ef-
fect.”

He continued in itis cam-
paign remarks: "As presi-
dent | intend to do some-
thing about it. In my first

year in office | will convene
a global conference on the
environment at the White
House. . We will talk
about global warming
and we will act "

No such conference has
been held, although Bush on
Monday announced he is
calling a meeting a- the
White House this spring to
bring together top environ-
mentalists. economists and
ecologists to grapple with
the global warming ssue
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done in reaching ilic export decision, He quolcd Canadian Minister of Energy, Mines and Resources
Jake Epp as recently having said "Canada docs not offer limitless quantities of cheap gas."

Pierce also chastised DOE for not having deferred the decision until it completed its national energy
strategy, a document not expected until December 1990.

WATKINS, REILLY SAY ENVIRONMENT KEY PART OF NATIONAL ENERGY PLAN

Alternative energy sources, conservation, technologies for cleaner burning of fossil fuels and what
die government can do to encourage their use was die focus of pre-Christmas DOE hearing to address
die environmental issues surrounding energy development and use. Environmental Protection Agency
Administrator William Reilly joined Energy Secretary James Watkins at the Dee, 14 hearing in Atlanta,
part of a series of fact-finding sessions held across the country to help develop a national energy
strategy.

Both Reilly and Watkins focused on the need for a so-called "fuel neutral” energy policy, and were
looking for suggestions on ways the government could promote a balanced opportunity for all sources of
energy. They appeared to be looking for ways to allow die market to drive the energy industry while en-
couraging federal controls on air emissions, particularly carbon dioxide.

Reilly wanted to know why caps on emissions were incentives for some utilities and disincentives
for others, while Watkins wanted to know how earlier administrations had gone wrong and actually en-
couraged utilities to retain older power plants rather than replace them with newer, cleaner technologies.
"We have encouraged companies to hang onto old, polluting facilities. The controls we've been using
have worked in the opposite direction of what we wanted," Watkins said of regulations that have led
utilities to retrofit and rcpowcr old power plants rather than accept new technologies that produce fewer
toxic byproducts. "We must look at how we can encourage the use of new technologies rather than
remediation techniques,” he said.

Linda Stuntz, deputy under secretary for policy, planning and analysis at DOE, added, “Give us
ideas on what we could do to encourage utilities to get the old powcrplants out.”

There was no doubt that Reilly and Watkins agreed pollution prevention, not simply pollution con-
trol, is a key issue, and that they consider r&d for new technologies for both fossil and renewable fuels a
priority along with promoting conservation, recycling and waste reduction.

Both men stressed the need to eliminate waste at the source. Reilly noted that the U.S. generates two
to three times as much waste as West Germany or Japan, and said there are opportunities available to
reduce waste and they will be an important part of the nation’s energy policy.

Reilly outlined what he called a hierarchy of priorities for waste elimination — process chan-
ges; safer substitutes for certain substances; recycling waste that cannot be eliminated; and minimizing
waste that cannot be eliminated or recycled. Watkins agreed saying, “The waste management area must
be a part of the strategy, and will be made a part of the strategy."

J. Michael Davis, DOE’s assistant secretary for conservation and renewable energy wanted to know
the main obstacles to recycling and waste reduction.

Ben Yamagata, executive director of the Clean Coal Technology Coalition, explained that clean coal
technology is a method of pollution prevention, not simply pollution control. Scrubbers, he said, create
another pollution problem by producing wet sludge.

Least-cost planning was another area that received much attention. Reilly noted that utilities seem to
lack the incentive to use least-cost methods. H. Boyd Pettit, vice chairman of the Southern States
Energy Board said for least-cost methods to be a valuable asset, utilities need more than state incentives,
they need federal incentives.

Stuntz wanted to know what is actually achievable in the least-cost area and over what period of
time, as well as what barriers arc present.

Reilly also wanted to know why caps on emissions are not viewed as incentives. Witnesses agreed
that the caps as they are now designed, particularly the trading feature, discriminate against stales and
utilities thnt have made the strongest effort to reduce emissions, while rewarding those who have done
little.

The issue of global warming received some, but not much attention. Watkins said the U.S. needs to
make no apologies for its efforts in that area. "We are making investments and we are serious about the
issue. The scientific disputes arc natural and we must listen to both sides and let the debate evolve," he
said. Watkins also said he thought more research is needed on ways to neutralize the effect of carbon
dioxide rather than focusing entirely on ways to reduce it.

Watkins said that it disturbs him that when discussing energy options, the debate fails to focus
on the real potential of fossil fuels versus alternatives. “We need a perspective,” he said. "We need to
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know what is actually possible and when it can come on line. We need to lay it all out in a time line."

Although witnesses included representatives of such mainstream energy producers as Texaco, many
panel members stressed the pursuit of alternative energy production including biomass and renewable
and waste recovery sources.

Southern Stales’ Pettit championed wastc-to cncrgy technology as an alternative energy source, and
told Reilly and Watkins that wastc-to-encrgy programs deserve further research. "The federal govern-
ment must provide leadership for making use nf environmental opportunities in energy development.”

Nick Fedoruk, executive director of the Energy Conservation Coalition, said biomass technologies
could be more competitive in the fuels market with more research. Even Texaco’s general manager for
corporate planning, Clement Malin, said that company is searching for cleaner alternatives, and cur-
rently is incinerating sewage sludge as a co-feedstock with coal to produce an environmentally safer
fuel. — Mary Buckner Powers, Atlanta

COMMISSION, IN FINAL REPORT, SEES NO COOL-DOWN BENEFITS FROM MRS

Employing a temporary storage facility to cool radioactive wastes prior to permanent disposal would
offer few benefits and could actually complicate efforts to isolate wastes safely at DOE's proposed un-
derground repository in Nevada, an independent review commission has concluded.

In its final report to Congress, the three-member Monitored Retrievable Storage (MRS) Review
Commission said it "sees no compelling reason to alter its original position .,, by recommending ex-
tended spent fuel cooling periods.” The panel's charter expired Dee. 31.

The panei was asked in November by the Senate Energy Committee to examine the advantages inter-
im storage would provide by offering a "cooling down" period for spent reactor fuel. Supporters of an
MRS, including committee Chairman J. Bennett Johnston, D-La., had argued that die perceived benefit
of allowing reactor fuel to cool was a "driving force" behind the concept of interim storage and com-
plained that the commission had failed to address the issue in its Nov. 1report assessing the need for
temporary storage (IE/FL, 6 Nov, 1).

The commission, which was created by Congress in late 1987 to study the need for an MRS,
released a controversial report that rejected construction of an interim facility lied to die construction
and opcradon of a permanent repository and recommended instead the consirucuon of two smaller
storage facilities without similar constraints.

Supporters of a single large MRS, including Johnston, criticized the panel's report and raised the
cooling issue to partly justify arguments for interim storage.

The commission's addendum, sent to Johnston Dee. 20, acknowledged that aging of spent fuel prior
to emplacement in a repository is "an important part of prudent spent fuel management. It allows lime
for decay of the shorter-lived fission products in the fuel and reduces die thermal output of the fuel. This
could allow emplacement of more spent fuel per acre in a geologic repository, thus reducing the area to
be excavated and the resulting repository costs "

The commission told Johnston, however, that if the start date for the repository were delayed to
the year 2013 — only three years beyond the date DOE now expects to open the Yucca Mountain site —
the average age of spent fuel would be 30 years with the youngest fuel emplaccd being about 20 years
old. “This aging of the fuel would occur regardless of whether there was an MRS in the system ...,"
the commission said.

Further, the commission’s report said extended cooling of spent fuel destined for the underground
repository at Yucca Mountain ironically could complicate efforts to isolate the fuel from the surrounding
environment.

In a geologic region such as Yucca Mountain, where the waste would be contained in an unsaturated
rock formation, there is an advantage to maintaining high temperatures “to maintain a dehydration zone
around the waste package. This decreases the possibility of package degradation and migration of the
radionuclides in the spent fuel to the accessible environment. Therefore, extended cooling of the spent
fuel may, in fact, be disadvantageous for the repositoryY ucca Mountain,” the commission told Con-
gress.

Though the members advised Johnston that the issue should be re-examined by the year 2000, the
commission currently “secs no compelling reason to alter its original position on this issue by recom-
mending extended spent fuel cooling periods, especially since, with the announced delay in repository
opening and assuming oldest-fuel-first emplacement, almost all of the spent fuel will automatically be
aged at least 20 years." — Jeff Barber
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(-"ANEL TO PERFORM QUICK ANALYSIS OF PROPOSED CHANGES IN SSC DESIGN

DOE’s High Energy Physics Advisory Panel has formed a subpancl to conduct a quick review of ihc
changes 10 be proposed in ihc design of the Superconducting Super Collider. The subpancl is charged
with completing its review in about one week, in time for consideration by the full HEPAPon Jan. 12.

Energy Secretary James Watkins ordered the IIEPAP review after SSC Laboratory Director Roy
Schwitters informed him last month the lab would propose doubling ihc size of SSC’s injector facility
from the original design level ol I trillion electron volLs (IEIFL, 18 Dec. 1). The change is likely to add
several hundred million dollars to lie current SSC cost estimate of S5.9 billion.

The HHEPAP subpancl will examine the physics issues involved in the SSC design changes, but not
the cost issues, which arc being reviewed internally at DOE. That review is to be completed prior to
submission to Congress of the Bush administration’s FY-91 budget on Jan. 22.

Francis Low, IIEPAP chairman, said the subpancl will be composed of about 15 physicists. As of
press time, he had been able to reach only nine to confirm their participation. Those who have accepted
include; Sidney Drcll, of Stanford University, who will serve as chairman; Victor Wcisskopf, MIT;
Stephen Weinberg, University of Texas at Austin; Leon Lcdcrman, University of Chicago; T.D. Lee,
Columbia University; Chris Quigg, associate director of the SSC Laboratory; Robert Palmer,
Brookhavcn National Laboratory; Jack Sandweiss, Yale University; and Norman Ramsey, Harvard
University.

The SSC Laboratory has proposed changes in SSC’s 1986 conceptual design, maintaining that
the injector energy level then proposed is insufficient to ensure that the collider’s main ring will perform
as envisioned. The lab’s computer modeling has confirmed that the injector energy ought to be 1070 of
the main ring's energy level, or about 2 TEV, to ensure the original design's ultimate 20 TEV energy
level in the main ring.

Sources said that in addition to the baseline 20 TEV design, the SSC Lab will propose a number of
alternatives as a way of keeping the project within the S5.9 billion cost estimate developed in 1986.
Those options would result in a reduction of SSC’s energy below 20 TEV. — David Kramer

CONGRESS SHOULD HAND OUT ALTERNATIVE FUELS TAX CREDITS to all applicable facilities

THE

placed into service through Jan. 1,2001, the National Conference of State Legislatures urged in a
resolution adopted last month. The current tax credits are set to expire for facilities put into service alter
Dee. 31, 1990.

The resolution, adopted at NCSL’s annual winter meeting in Washington, stated that the "federal
government has granted an alternative fuels credit for coal scam gas that has been an important incen-
tive for producing this premium fuel for almost a decade. This tax credit for coal scam gas and other al-
ternative fuels, such as oil produced from shale and tar sands; gas produced from geopressurized brine;
liquid gaseous or solid synthetic fuel (including alcohol) produced from coal; and qualifying processed
wood fuels, is due to expire for facilities placed in service after December 31,1990."

Congress, the resolution said, should address this issue at “the earliest possible opportunity so as to
provide some stability and certainty in the efforts to develop alternative fuels."”

SCHEDULE FOR DOE’S NEXT NATIONAL ENERGY STRATEGY HEARINGS was announced
last week. The meetings will be held Jan. 11 in Honolulu, Jan. 22 in Washington and Feb. 2 in New Or-
leans.

The Honolulu hearing will focus on energy and international competitiveness. The Washington meet-
ing, to be co-chaired by Federal Energy Regulatory Commission Chairman Martin Allday, will examine
energy-related regulatory issues. In New Orleans, DOE will discuss energy production and tax policy.
The meeting will be co-chaired by John Robson, deputy treasury secretary.

DOE is conducting the series of public hearings to help carry out President Bush’s directive to the
department to develop a national energy strategy. The first hearings were held in August and September
and a second series was held in the first two weeks of December. Department officials plan to issue a
draft of the strategy for public comment in April and to deliver die final product to Bush in the fall.

For more information contact Scott Nciucl at (202) 586-4767.

DONALD KANE HAS BEEN NAMED SENIOR PROGRAM MANAGER OF HANFORD activities for

Environmental Management Operations, an organization that provides services for cleaning up hazar-
dous waste on federal lands. Kane joins EMO after having served as chief of the Air Force’s Environ-
mental Division in Washington, D.C.

In his new post, Kane will direct EMO’s waste-site cleanup activities, including risk assessment, en-
vironmental auditing, regulatory compliance, and occupational health and safety.

fb INSIDE ENERGYAvilh FEDERAL LANDS — January 1,1990



AR 25 969

30 ROL.FE SQUARE. CRANSTON, RI 02910 401-528-5020 15)2 LQNGWORTH BUILDING. WASHINGTON. DC. 20515 202-225-2735

SUMMARY OF
THE GLOBAL WARMING PREVENTION ACT

The kev point about this bill 1is that it estaolishes a
omprenensive least-cost energy planning process tnrouahcut the
ederal government, including all foreign aid oroarams supported bv

"he U.S. The bottom line result of this approach 23 ho create 3

as well have referred to this bill as the "global competitiveness ar.d
U.S. productivity enhancement: act."” because it should help Americans
eventually save several hundred billion dollars per year on their
energy bills, create high-efficiency energy-consuming devices " for
export, reduce foreign oil imports and the trade deficit, and reduce
a ranae of other environmental pollutants m addition to greer.nouse
gases.

Repeated testimony before Congress indicates that energy efficiency
has become one of America®"s largest sources of least-cost energy
services. Over the past 15 years investments in improving the
efficiency of America"s stock of buildings, appliances, vehicles,
industrial equipment, and other energy-consuming devices has cut
energy consumption by one-third, reduced carbon-dicxide emissions 1:
celow what they otherwise would have been, and are saving U.S.
consumers a phenomenal 5160 billion per year. The energy savings
have also dramatically reduced foreign oil 1imports, cutting the trace
deficit by more than $40 billion per year.

Success breeds success, and this 1is undeniably true about remaining
opportunities for saving more money and cutting carbcn-dicxide.
carbon-monoxide, nitrogen oxide, sulphur-dioxide, volatile organic
compounds, and methane emissions through additional efficiency
improvements.

Detailed studies show that the U.S. economy could maintain robust
economic growth while achieving between $150 billion to $200 billion
per year in energy savings through continued investment in efficiency
technologies that are two to five times cheaper than conventional
fossil or nuclear resource options.

However, a variety of market imperfections and institutional barriers
currently inhibit the timely capture of these low-cost energy
options. In particular, public policymaking has failed to keep pace
with these technological innovations and new commercial
opportunities, nor have any public policy efforts been made to deal
with the threat of global warming. The proposed legislation sets
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Efficiency is net a panacea to the global wanning problem, but
represents the most important first step this and other nations can
take in reducing greenhouse gases 1in a cost-minimizing manner, while
at the same time spurring economic productivity.

The energy savings - cumulatively amounting to trillions of dollars
per decade worldwide - may offer one of the few sources of
investment capital for undertaking additional steps to control
greenhouse emissions.

Other vital steps that need to be taken, and that are addressed in
this legislation, include: rapid development of ecologically
sustainable renewable energy resources; prevention cf deforestation
and promotion of reforestation, afforestation, and agroforestry
domestically and internationally; eliminating stratospheric
ozone-depleting chlorofluorocarbons (CFCs) and reducing other
greenhouse gases (e.g., methane, nitrous oxides); promoting
population stabilization in developing countries through 1increased
family planning services; and development of adaptative measures for
agriculture and other affected parts of the economy that will be
impacted by changing climate patterns and sea level rise as the
global warming takes 1its course.

The bill gives high priority to reinvigorating the nation"s renewable
energy R&D program, which has been reduced 75% over the past decade.
According to DOE"s Energy Research Advisory Board (ERAB) the U.S.
reserves of renewable energy resources exceeds 80,000 quads - five
to 10 times larger than U.S. coal reserves. ERAB estimates that 80
guads could be economically extracted from this resoui ™ base (or 80%
of the energy projected to be needed by 2010), 1if the i tion
maintains stable-level RD&D Ffunding. This bill takes t.iat advice

seriously.

Natural gas can also play an important role as a bridging fuel, since

it produces about half as much C02 as coal. The U.S. currently has
the world lead in high-efficiency advanced gas turbines, developed
over the past decade for the Air Force for aircraft. They can be
modified to produce electricity and steam. The bill promotes the

demonstration of this aero-derivative technology, known as
Intercocled Steam-Injected Gas Turbines (ISTIGs) and Chemically
Recuperated ISTIGs (CRISTIGs). They are 50% more efficient than
conventional powerplants, and cost half as much as new coal or
nuclear plants. Just using them to replace currently operating
gas-fired power plants would save the nation half a million barrels
of gas per day and $16 billion in net present value. Moreover, they
represent an outstanding export product. An AID study found that
they could be used to cost-effectively generate 50,000 megawatts (MW)
of electricity in the 70 developing countries that grow sugar, using
sugar cane wastes as the renewable fuel source. A more recent study
that included paper and pulp and agriculture wastes finds a current
global market potential exceeding 250,000 MW.

The U.S. annually mines upwards of one billion tons of coal, and coal
produces over half of U.S. electricity. This legislation promotes
research to reduce or offset C02 emissions from coal. In particular,
the bill promotes urban and rural tree-planting, which research shows
to be one of the least-cost means of offsetting carbon emissions.
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ine bin ouiias upon tne "Giooai Reiea:" program aeveioped by the
American Forestry Association, which has identified opportunities for
planting over 150 million trees 1in urban communities. The trees are
estimated to save consumers $4 billion per year by reducing the
"summer heat 1island” effect and the need for as much air
conditioning.

Key features of the bill include:
National Goals
0o 20% reduction of 1983 C02 emissions levels by 2000

0 Inti Global Agreement on the Atmosphere by 1992 setting a global
goal of 20% reduction of 1983 C02 Ilevels by 2000

o0 Periodic review of need for and the opportunity to achieve further
reductions beyond 2000

TITLE 1 - National Least-Cost Energy Plan

o Changes the National Energy Policy Plan (NEPP) into the National
Least-Cost Energy Policy Plan (NLCEPP) and mandates DOE to
prioritize policies 1in accordance with the least-cost options;

[NOTE: The least-cost language adopts the process Congress mandated
in PL 96-501, the Pacific Northwest Electric Power Planning and
Conservation Act of 1980]

o The Plan shall also rank cost-effective energy-saving options that
redu "e energy use per unit of GNP by 2, 3, 4, 5, and 6 percent
per .ear, and estimates of C02 reductions resulting from each
option;

0 A 2-year Action Plan to meet the goals of the Least-Cost Plan.

TITLE 11 - Energy Efficiency

o0 3-year R&D authorization of a minimum of $868 million - $222
million in FY90, $296 million 1in FY91, and $350 million 1in FY92
(compared to $162 million in FYS8, and still far below the FY79
level of $427.9);

[NOTE: Studies show that federal energy efficiency R&D has been an
unparalleled success story- the investment returns on just seven of
the most successful projects are sufficient to provide a 50 fold
return on all taxpayer expenditures on efficiency R&D over the past
15 years]

0 Establishment of 10 research centers to achieve multiple
improvements 1in energy-intensive industries that reduce energy,
capital and labor costs, and waste pollutants - a minimum of $120
million for 3-year authorization;

0 Reduce federal building primary energy use per square foot by 25%
by 1995, and 40% by 2000 from 1937 levels - a minimum of $1.1
billion for 3-year authorization to retrofit buildings;
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[NOTE: Retrofit funds are estimated to pay back in 5 years, and will
save taxpayers several billion dollars additional over the life of
the improvements - federal buildings currently waste over $3 billion
per year by failing to procure energy-efficient equipment]

0 Establish Voluntary Uniform Home Energy Rating System, provide
technical support to state and local governments adopting the
rating system, and direct primary and secondary federal lending
institutions to loan for energy-saving improvements as standard
operating procedure -- $20 million for 3-year authorization;

0 Establish efficiency standards for incandescent and fluorescent
lamps, and labels on efficiency of windows and window systems;

0 R&D 1initiative to reduce energy and stratospheric ozone depleting
chemicals - a minimum of $30 million for 3-year authorization;

o Expand DOE ™% Least-Cost Electric Utility Planning Initiative - a
minimum of $30 million for 3-year authorization, and implement a
Least-Cost Gas Utility Planning Initiative - a minimum of $15

million for 3-year authorization;

[NOTE: Efficiency investments could cut in half the nation®"s $170
billion per year gas and electricity bill for buildings, but current
utility regulations make it unlikely that most of thes savings will
be captured - these least-cost initiatives are designed to overcome
these barriers with 1innovative changes 1in regulations]

0 Requires Dept, of Transportation to review and report on
Least-Cost Transportation options, including mass transport
options, integration of transportation and land-use planning,and
expansion of urban walkways and bikeways;

o0 Directs Federal Energy Regulatory Commission to pursue rigorous
Least-cost utility planning in interstate power sales;

0 Includes "Qualifying Efficiency” 1in PURPA cogeneration and small
power production purchases by utilities, as well as in any
"competitive bidding"™ arrangements;

TITLE 111 - State Energy Conservation Program

0 Provides 3-year authorization of $150 million for state energy
conservation programs, and requires states to prepare
comprehensive energy plans;

o0 New Weatherization Research program to increase the energy savings
to investment ratio by 50% in the Low-Inccme Weatherization
program;

0 Provides 3-year authorization for Low-Income Weatherization

Program of $1 billion - $250 million 1in FY90, $350 million 1in
FY91, and $400 million in FY92 (compared to $161.4 million 1in
FY89);

TITLE 1V - Vehicle Energy Efficiency Improvements

4



o0 Establishes new national vehicle energy efficiency performance
standards based on percentage improvements for each*manufacturer”a
vehicle fleet - anticipated to increase new light car mileage to
45 mpg and new light trucks to 35 mpg by 1999;

o0 Steadily raises federal vehicle fleet average fuel econonmy,
requiring federal fleet to achieve 45 mpg for light cars ana 25
mpg for light trucks by 1999;

0 Steadily raises gas-guzzler tax on inefficient light cars and
trucks through 1999;

0 Provides tax rebates to consumers for purchase of fuel efficient
vehicles - ranging from $250 if at least 15% more efficient than
average model for each size class, to $2000 if more than 75%
efficient;

TITLE V - Solar and Renewable Renounces

0 3-year authorization for R&D program of a minimum of $305 million
-  $200 million in FY90, $265 million 1in FY91, and $340 million 1in
FY92 (compared to $111.6 million 1in FY89, but still far less than
the FY79 level of $856.9 million);

0 Requires DOE to prepare report detailing long-term RD&D progranm
and policy options to achieve a doubling, tripling, and
qguadrupling of national renewable energy use by 2015;

[NOTE: DOE studies note that renewable resources constitute one of
America"s largest enrrgy reserves - over 80,000 quads per year, over
five times America®"s coal reserves - and that 80 quads (or 80% of
projected energy needs 1in 2010) could be economically extracted
within 25 years by maintaining an adequate and stable funded R&D
effort. R&D has been cut 75% over the past 3 years, and this bill
gets the needed R&D back on track]

0 3-year authorization for district cooling demonstration ($3
million), and for research on integrating renewables with fuel
cells ($15 million);

0 3-year authorization to continue efforts of the Committee on
Renewable Energy, Commerce, and Trade (CORECT) to promote export
of renewable technologies ($6.2 million);

o0 Demonstration of biomass-gasified steam-injected gas turbines
(Bio-STIGs) - ($50 million authorization);

[NOTE: advanced gas turbines fueled with biomass wastes and tree
crops are an excellent way of generating electricity without adding

to global warming]
TITLE VI - Solar Hvdroaen Fuels

0o b5-year authorization of $200 million for R&D on production and use
of renewable energy-generated hydrogen fuels - (%20 million in
FY90, $30 million in FY91, $40 million in FY92, $50 million 1in

FY93, and $60 million in FY94);
5



TITLE VII - Natural Gas and Coal

0 4-year authorization of $200 million for cost-matching commercial
demonstration of advanced gas turbines (ISTIGs, CRISTIGs, etc.),
with units net exceeding 113 megawatts each - ($50 million for
each of FY90 to FY93);

[NOTE: the U.S. has the world lead on this technology development,
and it could be one of the nation"s most competitive exports to
developing countries, where it can also be used with renewable
resources]]

0 3-year authorization of $90 million for demonstration of natural
gas for mass transit - ($30 million for each of FY90 to FY92);

0 3-year authorization for research on preventing, reducing,
recycling, or offsetting C02 emissions from coal combustion;

TITLE VIIl - U.S. Forest and Agriculture Policies

0 Requires report assessing the extent to which the nation®"s land3
are being reforested, an evaluation of increasing the rate of
reforestation and afforestation, and the impact of such measures
on mitigating the global "greenhouse effect";

0 Requires National Academy of Sciences® report on linkages between
agricultural production and global climate change, an assessment
of potential changes that could occur, and recommendation of
sustainable management practices to minimize detrimental impacts;

o0 b5-year authorization of $100 million for the Agriculture
Productivity Research Program, designed to help farms fix nitrogen
and carbon and reduce dependence on fossil fuel inputs - (%20
million for each of FY90 to FY94, compared to $3.9 in FY89)

0 3-year authorization of $39 million for development of an
Integrated Farming RD&D program designed to promote ecologically
sustainable production of cost-effective renewable fuels and other
multiple economic outputs ($13 million for each of FY90 to FY92);

0 Mandates a comprehensive report on RD&D necessary to establish a
National Farm Ethanol Program , and analysis of incentives
necessary to stimulate production of ethanol feedstocks.

0 Establishes an urban tree planting program designed to reduce the
“"summer heat island"” effect in communities, leading to reduced
energy costs and carbon-dioxide emissions - ($100 million

authorization);
TITLE IX - Development Assistance

o Establishes a Bilateral Trooical Forestry and Agroforestry Progranm
to slow deforestation, ar promote reforestation, afforestation,

and agroforestry;

[NOTE: Over two billion acres of the world"s forests have been



cleared, and are in need cf replanning. Each year an additional 25
million acres of forests are being razed -- an area the size of
Pennsylvania each year. Reforestation rates are pitifully lew --
only one tree replanted for every 20 cut down (39 in Africa;]

0 Establishes Multilateral Tropical Forestry and Agroforestry
Program to achieve similar goals;

[NOTE; Developing countries are losing 6 million hectares of cropland
to desertification each year -- roughly the same level over the next
ten years that could grow tree crops sufficient to provide the energy
necessary to double agriculture output 1in these countries]

0 Bans import of wood and wood products from countries failing to
implement Tropical Forestry and Agroforestry Programs defined
above;

a Establishes a Bilateral Least-Tost Energy Program to assist aid-
recipient countries to implement national least-cost energy plans;

0 Establishes Least-Cost Transportation Policies to guide aid and
loans to recipient countries;

0 Establishes Multilateral Least-Cost Energy Program that encourages
all multi-development 1lending institutions to implement least-cost
energy policies;

0 Promotes debt reduction for developing countries implementing
environmental conservation measures;

TITLE X - International Initiatives

o To convene an international meeting in the U.S. to encourage
adoption of a binding multilateral global climate protection
convention to reducing global carbon dioxide emissions 22° below
1933 1levels by 2000, and further reductions beyond 2C00 as deemed
necessary by periodic review;

0 Adopt a binding multilateral agreement requiring reductions of net
less than 20% 1in emissions cf oxides of nitrogen over 1937 levels
by 1398;

o Adoption of additional control measures requiring the virtual
elimination of CFC production identified in the Montreal protocol
within five to seven years of enactment of this Act;

o To convene an 1internatonal meeting 1in the U.S. to encourage the
exchange cf information on energy efficiency and solar and
renewable energy resources tr.at are ecologically sustainable;

TITLE XI - World Population Growth

0 5-year authorization for family planning services of 32.73 billion
and at least 3200 million available for the United Nations
Population Fund - ($500 million in FY90, $540 million m FY91,
and $530 million for each of 7Y92 to FY94, compared to S242
million in FY33 for international family planning services)

7



0 Initiate an international conference on copulation to examine
policies necessary to achieve sustainable world population levels,
and advance the scientific understanding of the interrelationship
between population, resources, environment, and economic
development.

0 Establish a national Commission cn Population, Environment, and
Natural Resources, comprised of the Chairman of the President®s
Council on Environmental Quality, the Director of OTA, and 3 other
Presidental appointees.

o 3-year authorization of $45 million for Conference and Commission
-- ($10 million 1in FY90, $15 million in FY91, and $20 million in
FYo 2).

TITLE XIl - Recyclable Materials

0 Establishes Office of Recycling Research and Information within
the Dept, of Commerce to promote recyclable materials programs,
and to report on the nation®"s progress in using recyclable
materials;

[NOTE: Studies show that if the U.S. increased 1its recycling rate 10%
above the projected level by 1992 and 30% above the projected level
by 2008 the nation could accumulate savings of $30 billion and 7
qguads of energy;

o Study of federal, state, and local government policies and
practices in recycling government-generated wastes, and 1in
procuring recyclable materials, and recommend changes in public
policy to increase such efforts;

o Pilot project on municipal waste and sewage sludge composting;
o Study and scientific research regarding degradable materials and
recycling, and identify potential incentives for facilitating

_evelopment of new markets for recycled nondegradable materials;

0 Ban production or sale of certain designated nonrecyclable
consumer goods;



Task Force on Global Warming

Purpose and Suggested Organizational Guidelines:

Other states, while hoping for national direction, have
begun this process their own. Alaska, with 1its high per
capita consumption of fossil fuels and dependence upon thenm
and other natural resources for our economy, needs to act.

The Governor will designate a lead person in his office to
develop and coordinate a task force composed of Department
Commissioners (or their designees) and members of the public,
industry and scientific fields. This task force will
establish a body of information on the 1issue and recommend
specific actions as to how the state can best mitigate and
plan for the potential affects of global climate change 1in
Alaska.

A report on the task force"s findings will be submitted to
the Governor and the Legislature before January 1991. The
report will identify short and long term options as well as
no-cost or low-cost suggestions for immediate implementation.
In addition the report may recommend other policy changes as
well as any specific amendments to statutes and regulations.





